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UEAL-ALTAIC L A N G U kQtE S 


U EAL-ALTAIC LANGUAGES. The Ural-Altaic* 
Finno-Tatar, or “ Turanian ” languages constitute one 
of the primary linguistic families (see Philology, vol. xvfci. 
p. 779) of the eastern hemisphere, occupying a vast domain, 
which extends with few interruptions from the Balkan 
Peninsula, Hungary, and Lapland eastwards to the Pacific 4 
Ocean, and from the Arctic Ocean southwards to China 
proper, Tibet, and the Mediterranean. It thus comprises 
nearly the whole of Asiatic and a considerable section of 
Emopean Russia, the northern half of the Chinese empire, 
a large part of north Persia, by far the greater part of 
Asia minor, and extensive tracts in European Turkey, 
Austria, atfd Scandinavia, with an area of not less than 
10, 000,(100 square miles and a total population of over 
40,000,000. Philologists recognize six well-marked 
branches, which, with their main subdivisions and four 
outlying doubtful or extinct members of the family, may 
be tabulated as under : — # 

I ( Yurak and Yenisei, White Sea to the Yenisei. 
Samoyedic. 1 TavgM, between lower Yenisei and Khatanga rivers.* 
* I, ICamasin, upper Yenisei * # 

( Finnish, Finland, parts of Norway, Lakes Onega and 
1 Ladoga. 

Lapp, Russian and Scandinavian Lapland. 

Bsthonian and Livonian, south side of Gulf of Finland. 
Mordmman and Tcheremissian, middle Volga. 
Fermim, Votydk, and Sirymim, between the Vyatka 
and Petchora rivers. 

f OsHak, middle and upper Obi and its eastern affluents. 

! Yogul, east slopes of the Ural Mountains. 

[Magyar, central and south-eastern Hungary. 

Uigur or Mast Turki, including Uigur proper of 
Kashgar, Kulja, and Yarkand ; JagcUai or Bokhara, 
Ferghana, Khiva ; Kara-Kalpak, south-eastern side 
of Aral Sea ; Turkoman ( Turkmenian), west Turk- 
estan, north Persia, and Asia Minor. 

Beljuk or West Turki or Osmanli, Asia Minor and 
the Balkan Peninsula ; Tchuvash, south-west of 
Kazan and about Simbirsk. 

Kipchak (KapchaJc) s Comm* extinct, formerly current 
throughout the Kipchak enmixe §om the Altai 
Mountains to the Black Sei ; Kcrnn Tatar, middle 
Volga; Kirghiz, West Siberian steppes, lower 
Volga, the Pamir, and west slopes of the Altai, 
Thian-Shan, and Kuen-Lun Mountains ; JYogai 
With 2M, Bessarabia, Crimea, Volga delta, 
jsjj gjfrfert a fa Terek valley, 

tybtiL lower Lena and northern slopes 

of *8* SijlPft 


II. 

Finnic. 


Ill 

Ucmia 


IV. 

Turkic. 


*IV. # 
Turkic— 
continued . 
• <V 

V. 

Mo^golio. 

VI. 

Tungusio. 

VII. 

VIII. 
IX. and X. 





Siberian, Tatar ,+Teleut, Koibal, Soyot, Kotta, Bash- 
kir, Mescheryak, and other corrupt Tuiki dialects 
spoken by Tatanzed Finn populations horn the 
Altai to the Urals. 

Sharra or Mast Mongolian , Mongolia; Kalmuck, 
Dzungaria and lower Volga, thence to lover Don ; 
Buried or Siberian Mongolian, east and vest of 
Lake Baikal 

Tungus proper, tom the middle Yenisei to Jdie 
Pacific ; Lamut, western coast ot the sea ol Okhotsk ; 
Manchu, Manchuria 

Japanese, Japan and Riu-Kiu (Lew-Chew) Islands ; 
doubtfuL • 

Corean, Corea; doubtful. 

Accajd and Etruscan , both doubtful and extinct. 


In its morphology Ural-Altaic belongs to the agglutinat- 
ing order of speech, differing from other languages of this 
order chiefly in the exclusive use of suffixes attached to 
the unmodified root, and partly blended with it by the 
principle of progressive vowel harmony, in virtue of which 
the vowels of all the suffixes are assimilated to that of the 


root. Thus the typical formula is R -f R 4- R + R v <fce., 
where R is the -coot, always placed first, and r, r, r . . . 
the successive pS&tfixed relational elements, whose ^vowels 
conform by certain subtle laws of euphony to that of* the 
root, which never changes. These suffixes differ also from 
the case and verbal endings of true inflecting languages 
(Aryan, Semitic) in theiK slighter fusion with the root, 
with which they are rathei*mechanically united (agglutin- 
ated) than chemically 4use<Tinto a term in which root and 
relational element are no longer separable. Hence it is 
that the roots, winch in Afjran are generally obscured, 
blurred, often even changed past the possibility of identi- 
fication, in Ural-Altaic are always in evidence, unaffected 
by the addition of any number of formative particles, and 
controlling the whole formation of the word. For instance, 
the infinitive element mak of the Osmanli yaz-mak *» to 
write becomes rack in sev-mek = to love (vowel Barmony), 
and shifts its place in sev-tt-mek=* to # be loved (imperfect 
fusion with the root), while the root itself remains un- 
changed as to form and position in sev-wlh-il-mek = to be 
impelled to love, or in any other possible combination with 
suffixed elements. The facility with which particles are 
in this way tacked on produces an exuberance, especially 
of verbal forms, which in OsmanB, Finnish, Magyar, 
Tungus, and Mordvinian may be said to run riot. * This 
. SOT, 
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is particularly tlio case when* the numerous rapdal forms 
become further complicated bv incorporating the direct 
pronominal object, as in tHe hjagyar varjah = they await 
him, and the Mordvinian palasa ~ I embrace him. Thus 
aria# endless verbal combinations, reckoned in f Turki at 
nearly 30,000, and past counting in the Ugrian group. 

Another marked peSuliarity of the Ural-Altaic, at least 
as compared with the inflecting orders of speech, is weak 
subjectivity, the subject or agent being slightly, the object 
of the action strongly accentuated, so that “it was done 
by him ” becomes “ it was done with him, through him, 
or in his place ” (apttd eum). From this feature, which 
seems to be characteristic of all the branches, there 


and even of the Aryan family, so that, great as is, for 
instance, the gap between English and Sanskrit, that be- 
tween Lapp and Manchu is still greater. * . 

After the labours of Castren, Csink, Gabelentz, Schmidt, Bolit- 
lingk, Zenker, Almqvist, Radloff, Munkacsi-Berat, and especially 
■Winkler, their genetic affinity can no longei Be jenously doubted. 
But the order of their genetic descent from a piesumed common 
organic Ural-Altaic language is a question presenting even gi eater 
difficulties than the analogous Aryan pioblem. The reason is, not 
only becaqse these groups are spread over a fai widei lange, but 
because the dispersion from a common centie took place at a time 
when the organic speech was still in a very low state ot development. 
Hence the various groups, starting with little moie than a common 
first geim, sufficient, however, to give a unifoim diiection to their 
subsequent evolution, have laigely diverged from each other duiing 
b11 a oa I their independent development since the remotest pi ehistoi ic times, 

follow some important consequence^ such as a great pre- f jj enoe a } SOj w hile the Aryan as now known to us lepresents a 
ponderance of locative forms m the declension, — tie nomi- | descending line of evolution from the synthetic to the analyt * ‘ 


native, and often even the possessive, being expressed by 
no special suffix. Hence also the object normally precedes 
the subject, while the idea of possession (to have) is 
almost everywhere replaced by that of being (to be), sq 
that, even in the highly developed Osmanli, “I have no 
money” becomes “ monej-to-me nofc-is ”*(AkcheMm yok- 
diir ). In fact the verbis not eiearly differentiated^ from 
the noun, so that the conjugation is mainly participial, 
being effected by agglutinating pronominal, modal, tem- 
poral, negative, passive, caudUiv^, reciprocal, reflexive, 

, and other suffixes to nominal root* or gerunds : I write = 
writing-to-me-is. Owing to this •onfusion cfT noun And 
verb, the same suffixes are re&dily attached indifferently 
to both, as in the Osmanli jdn - soul, jdn-ler = souls, and 
ydzdr « he will write, ydzdr-Ur = they will write. $o alst, 
by assimilation, the Yakut kdtardor kotolldh = the birds fly 
(from root flying), where Octal stands for koffir ,* and j 
dor for lor, the Osmanli ler f or suffix of plurality, 

But, notwithstanding this wealth of nominal or verbal 
forms, there is a great dearth of general relational elements, 
such as the relative pronoun, grammatical gender, degrees 
of ^comparison, conjunctions, and even postpositions. 
Byrne’s remark, made in reference to Tungus, that “there 
is a great scarcity of elements of relation, very few con- 
junctions, and no true postpositions, except those which 
are given in the declension of the noun,” 1 is mainly true 
of the whole family, in which nouns constantly do duty 
for formative suffixes. ^Thus nearly all th# Ostiak post- 
positions are nouns which take |he possessive suffix and 
govern other nouns in the genitive, precisely as in the 
Hindi: admi-ktrtdr&f (men) p'dya^man-of-directiou <m) 

I went** I Went towards the man, wh$e the so-called 
postpolition tdr&f, being a feminine nodn = direction, 
requires the preceding possessive particle to be also 


descending line of evolution fxom the synthetic to the analytic stile, 
the Ural-Altaic represents on the contrary an upward giowth, 
ranging from the* crudest syntactical arrangements in Manchu to 
a highly agglutinating but not true inflecting state in Finnish. * J 
No doubt Manchu also, like its congeners, had foimerly possessive 
affixes and peisonal elements, lost probably through Chinese influ- 
encefe ; but it $an never have possessed the suipnsingly lioh and 
even superabundant relational forms so characteristic of Magyar, 
Finn, Osmanli, and other western branches. As regaids the mutual 
relations of all the groups, little moie can now be said than that 
they fall naturally into two main divisions — Mongolo-Tmkic and 
Finno-Ugro-Samoyedo-Tungusic— according to the several methods 
of employing the auxiliary elements. Certainly Turkic lies much 
closer to Mongolia than it does to Samoyedie and Tungusic, while 
Finno-Ugric seems to occupy an intermediate position between 
I Turkic and Samoyedie, agreeing chiefly in its roots with the former, 
[ # in its suffixes with the latter. Finno-Ugiic must have separated 
much earlier, Mongolic much later, from the common connexion, 
aifd the latter, which has still more than half its roots and numer- 
ous forms in common with Turkic, appears on the whole to he the 
most typical member of the family. Hence many Turkic foims 
and words can he explained only by reference to Mongolic, which 
has at the same time numeious relations to Finno-Ugric and 

-TU-i. "U — ^ — T „„x * m , j m _• °n 


Lgusic vo vne east nau neon compK 
the Turkic and Mongolio tribes were still dwelling side by side on 
the Altai steppes, the probable cradle of the Ural-Altaic peoples. 

How profoundly the several groups differ one from th^ other 
even in their structure is evident from the fact that such assumed 
universal features as unchangeable roots and vowel harmony arc 
subject to. numerous ^ exceptions, often spread over vftde areas. 
Not only is assimilation of final consonants very common, as in 
the Osmanli buluTi-mak for the Uigur bulul-mak, but the mot 
vowel itself is frequently subject to umlaut through the influence 
of suffixed vowels, as in the Aryan family. Thus in the Snrgut 
dialect of Ostiak the long vowels of nominal stems become modified 
before the possessive suffix, a and l to l and 6 ton (Castren). It 
is still more remarkable to find that the eastern (” * “ ~ 


As there are thus only two classes of words,— the roots, 
Whjoh always remain roots, andlhe suffixes, which always 
suffixes, — it follows thw there can be no true com- 
vord-building,^ bbt only derivation. Even 
j^Eagyar nominal and adjectival compounds 
|0unda, but merely tr#o words in juxta- 
Jt vowel harmony and liable to be ! 
by intervening particles. Thus 
^ golden, the first part arem 
cond rema 
L-er-colour n for 
'eoomes 

Mm, or nearly 
iMba* th&variotts 
of 



xxx uxj.o wvw£ , iwutMvy wo, auu tuwpvyaq respectively j so also 
taig, ttirg, and t&rg, present, past, and imperative, are highly sug- 
gestive of Teutonic inflexion, but more probably are due to Tibetan 
influences. In the same dialects many nouns form their plurals 
either by modifying the root vowel, in combination with a suffixed 
element, or by modification alone, the suffix having disap] >eaiod, 
as in the English foot~~fe 4 t } goose~~gme. So also vowel haimonv, 
highly developed in Finnish, Magyar, and Osmanli, and of which 
two distinct forms occur in Yakutic, scarcely exists at all in Tchore- 
missian, Yotyak, and the Revel dialect of Esthonian, while in Mord- 
vinian and Siryenian, not the whole word, but the final vowel# 
alone aTe harmonized . The unassimilhted Uiguric kilw-im answers 
to the Osmanli _ Mlur-um, while in Manchu the concordance is 
neglected, espemally when two consonants intervene between the 
root and the suffixed vowels. But too much weight should not be 
attached to the phenomenon of vowel harmony, Which is of com- 

***** °W f ^V 1 ** && Magyar texts of 
the 12th century, which abound in such as hakU-nek, 



exist ij? the organkUnlAft^’ iu ***W- U dearly did not 
developed by the diff fl S''t ta \ speech, but was independently 
dispersion, ii ,“es on different lines after 
loot and snffiy ^ the natural tendency to meree 

thus of a pSSy^ZZu^Tl 0 ^ vb0]e - The pSple S 
_ growth, it is nrtiurnmirS? i’ h “ aoter > aad necesLily^n afta? 
even in the later Ae^d tfxte fi »f i° T* * ° f U in the oI de 3 t and 
bar-mm-sib with the bTJ™ 1 f b seen b ? comparing the old idi 
This piogrSe ™^v \ le0ent igi ^n-db-Hr. S U * 
Progressive wnlauL^hM^h!? b * b f n C0 “P al «d to a sort of 
assimilation intn hjJ* ™ c f\ the suffixed Towels are brought hv 
broadly dirided *?“>“<* * 6 WS«l 
palatal or weak, the nrinnM^ 0 * 168 -’ 01 hard and the 

hard, the saffixed™,,?fT p! ? ^luring that, if ' 

* cups there ‘ 8l ? be J la jd, andviee - 
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the root Towel be 
veTsct. But in some 


of the 
which 

category. In aceordanee witTT^f 60 ’ indifferent to either 
in some of the leading m ^ the 

classified by L. Adam— i “ ls of tte Altaie familv are thus 


URAL MOUNTAINS. The girdle of mountains which 



Finnish . . . 
Magyar .... 
Mordvinian 

Siryenian ... 
Osmanli .... 
Mongolian . 

I Burnt 
| Manchu.. .. 


close analog 



Guttmals. 

Palatals. 

Neutrals. 
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^o,a 
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u, o, a 
u, 0 
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e, i 

‘ e > * 


I 6, a 
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e, i 
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2j Oj a 
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oroaa to broad” anrl ™ lTjsh iule of 

under certain condition* /hf s en ^ er ’ according to which 
next syllable by 8 b™d i °’, u) fl U3t be followed in the 

-rallelismsare^alsosnchfoimsYn ' %) by 8 slender - 0b vious 

'?> dthgo, where, howevw P erennis < ars, iners, 

IX. lint, tha V I10 , W67er 3 the Toot TOWel IS rrWifWl W 


(e yo, dihgo where ms 1? Latm 93 mmis ,perenni8 i arsAn&rs 

effix, notthelfcbvZr-V % ? 0t f. wel is modified byX 
that the harmonic Sw f 00 *' But *«* instances suffice to show 
only more ^TemaSif devewf Urcl-AItafcfb* 
linguistic families. “ erelope d m that than in most other 

of the* Babylonian A dlS i U a tbe . vexed question of the relation 
the Ural-ASng^os toi S ^™VL° f tbe Brusca” 
inageeeralway fl£M* ^e to state 



era, had abeldT W’ “ fi 3 ° me 

oldest ansifers to the qtxrrabi frSS w tba t the n in-gar of the 
make. NeverthelMa * h e later texts, from root gar = to 

from the iact +},„? ^ be P 0 ™* 23 f ar from settled, as may be iuclmd 

Hommel am etffl 1 ?“* •*«“*■£ «• Dr ZimCm and iDr 

Ural-Altaic affinities oTX^ tb6 ,i ^amenta! question of the 
Etuisean i& much thfl +i>^ ai1 .^ Rumman. The position of 
being that thi*> primit^^ItaliAri 1 ? 3 ^ 111 outcomeof recent controversy 
member of the Atvau ^ + language can scarcel/have been a 
taric family. A ^ an » whatever its relationship to the Finno-Ta- 

marked th^ W^T?i a ^ ailQSe an ^ ^ 0lean languages, it may 

family, Md C fa? are aherrant branches of the Ural-Altaic 

stock Vd at snch reLte 5 ^!^ 1 s“£ fr °m the wSSt 
be clearly traced, ” penods that their affinities can no longer 
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, fee the articles 
bla (voi xd. p, 79), 

| 1 SrBBBL^(^f xrii. 

**** ^f** 8 ** *»» ^ tymtei Owoto-Aftoigaa,, 


from Asia, was anciently the subject of various myths. 
Even the. Slavonians, who in the 11th century frequently 
visited the region of the Urals for trade with the Ugrians 
(which people at that time lived there), described them as 
mountains reaching to the sky, intersected by terrible pre- 
cipices, and as being inhabited by a population of cave- 
dwellers. Although crossed by a continuous stream of 
Russian colonizers from the 16 th century onwards, the 
Ural Mountains still retained something of their mythical 
character in Western literature, and in the 18th century 
they received from, geographers the high-sounding designa- 
tion of nontes died anguine feme. The Russians describe 
them either as Names (stone) merely or by the appropriate 
name of Poyas (girdle), while the name of Urals (UrcAy) 
—derived either from the Ostiak urr (chain of mo untains ) 
sr from the Turkish aml-tau or uraUau — has with them 
become a generic name for extensive mountain chains. 
(See plate 2. vol. xxi. and plate I. voi. xrii ) 
^Notwithstanding num&ous se^sntific expeditions by 
which the exploration of various parts of the range began 
to be undertaken from the "earlier portion of the 19 th 
century, and notwithstanding partial accurate surveys and 
levellings and numerousTgeological researches made within - 
the iast Jbirty years, 'thenreal^tructure of the Urals, both oro- 
graphical and geological, remains still imperfectly known. 
Even on maps otherwise good they are still very often 
represented as an unbroken chain, at least 1200 miles in 
length, running north and south from the Arctic Ocean 
'to the sources of the river Ural. But every fresh addition 
to our knowledge has made it increasingly apparent that 
their real structure is much more complicated; and in viow 
of recent explorations it becomes plain that the Urals con- 
sist of a series of several separate upheavals, some having 
a-north-western direction and some a north-eastern, which 
reach their maximum heights along a zone which lies 
nearly north and south. They have thus some resemblance 
to tbe mountain-chains of Central Asia and Siberia,— which 
also have north-eastern and north-western directions, but 
are grouped in zones which, roughly speaking, lie west and 
east,— although in both cases chains running either along 
meridians or along parallels are, wherever they exist at all, 
only rare exceptions. ’ 

The composite nature of the Urals is best seen at the 
northern and j southern extremities of the system, „where 
the upheavals assume the character of distinct chains of 
mountains. The Pai-hoi Mountains are a ridge which, 
beginning at the head of Kara Bay, runs north-west, and 
is continued in the Island of Vaigatch and the southern 
island of Nova Zembla; end the Northern Urals, which 
join the Pai-hoi chain at th&head of Kara Bay, run north- 
east and south-west a? far south as 64“ N. lat. In their 
middle portion the^rchitectur# of the Urals is complicated 
by the plateaus of middle Russia. The southern parts do 
not consist, as Humboldt supposed, of ramifications from 
main meridional chain, but of a series of parallel ranges 
running distinctly from north-east to south-west, as is 
plainly seen in the excellent maps recently published "by 
the Russian Geological Committee.® The structure of the 
separate parts of the Ural complexus is explained in some 
detail below. 

I. The Pai-hoi or coast ridge (Samoyedic “ stony ridge ") is quite 
independent of the Urals proper, from which it is separated hy a 
marshy tundra, some 80 miles wide. It has a distinct north-north, 
westerly and north-westerly trend along the stores of the Kara 
Sea ; and, although it is cut by the Ug rian Strait, there is no donbf 

* CarttMologim &MraU de Ig, RussU cTEwope, sheet 189 ; and 

Descnptuw Orographique, by A. Karpinsky and Th! Tehemycheff 

in MSncwes dm Comit Gtologique, vol, iff. No, 2, 1888. • 
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Its dome-shaped ^ ’S X e Setd r bate of trees, 
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i^oTsed— Troeks, and it is towards the, southern ex- 
temrty of one of those that the highest peaks of the Urals i ocem 
/liuhl K407 feet, in 64° 47' N. lat., and Teplos-iz, 5540 feet, m 
55 '). Dense coniferous forests, consisting chiefly offix, pme, 
and larch, cover the slopes of the mountains and the uarrof valleys , 
anaiarcn, ^ Am srmroached, every species 


it -chef the 

y 0r y base of the mountains towards the Arctic Circle. f n ^ 
vegetation disappears altogether ahont 65 lat. (67 in the plamj 
of ^Russia and Siberia). These inhospitable hill-tradts, rising from 
fte“todr^ whdch stretch for hundreds ofjtailes to the west 
and east of the Urals, are quit* uninhabited, save for a fewhunters 
who visit them in the susajner m pursuit of the reindeer .which 

between the 64th and 61st parallels has again a wholly distinct 
character. It is represented on theJS^p^as a girdle of chaifis, 20 to 
35 miles in width, running north and fcmth, and separatedbylong 
valleys. From the broad plateaus, or furmaa, whfth stietch to- 
wards the north-west, it might b# conjectured, however, that the 
structure is more complicate! ; aud the recent researches by MM. 
Fedoroff and IvanolT have, in fact, shown that what is described as 
the main chain (or, more correctly, the mam water-parto^ ot the 
Urals is a succession of plateaus stretching uf a north-westerly 
direction, 1 with broad, flat, marsh* valleys, and rising her* and 1 
there into isolated dome-shaped flat summits, mostly under 3000" 
feet (Yang-tuny, 62° 43' H. lat, 4166 feet). The > whole region, 
except the mountain summits, is densely clothed $ith coniferous 
forests, biToh appearing only occasionally in the south, and even 
the Scotch pine only in a few valleys. This part of the range is 

IV”. The Middle Urals, between 61° and 55° 30' FT. lat., aiJd 
about 80 miles in breadth, are the best known, as they contain 
the richest iron, copper, and gold mines (Bogosiovsk, Gorobta- 
godatsk, and Ekaterinburg Urals). The Deneshkm Karneh in the 
north (4238 feet) and the Tara-tash in the south (2800 feet) may 
be considered as marking the limits of this section. Here the oro- 
graphical structure is still more complicated, ana the necessity ot 
distinguishing the separate upheavals becomes styi more apparent. 
In the north (61st to 60th parallel) there is a succession of chains 
with a distinct north-eastern trend ; and it still remains an open 
question whether, for two degrees farther south, the whole of the 
Bogosiovsk Urals (5135 feet in the Konjakoff Kameh, and from 

aAaa j _ r innn l i — -A.T, y-j n *4Pi+* rtz-meief /fV) Bint! 


^^rL^hSu 7ra?s^from 55° 30' to ) are now 

W eUknown both orograpbieaUy and geologically;* and it appears 
S* * l^o^nfconsiltine of three chains of mountains radiating 
g* Mount Yuma. ^ formerly supposed, they consist of a 
from M i]„i chains running north-east and sontli-west, 

and theS^ State Z "hidependent part of the Ural com- 
•nlexus The Ural-tau proper is a low sinuous chain extending 

Ural-tau. Its wild stony ndge has an altitude of 337 o feet in the 
YurnT and 3950 feet in the Taganai; while the Urenga an-1 
Iremel Mountains exceed 3500 feet, and the pe.?ks healing 
names reach 4013 and 5040 feet respectively. Farther west, 
another series of chains, parallel to the above, is desenlied nud"r 
various names (Zurat-kul, Zigatga, Nary); fchey re.uli ueaily tlic 
lam e altitudes (Zigatga and Yaman-tau, 4880 and 5400 teet ies]iect- 
ivoly). A number of other chains, also parallel and langmg hum 
2000 to 3000 feet, accompany them m the west The whole* <*J tu 
has thus the character of a swelling nearly 65 miles wide, l lUi- 
seoted by a series of parallel chains, the results of as many 
of the sedimentaiy rooks, which have undergone extensiV' di ^mwlft- 
tion. Some of the chains are exceedingly craggy, and most of tliuu 
are covered with masses of angular dtbrii, sometimes coueeali d 
under thick sheets of marshy mosses. The gorges by w inch th 
rivers pierce the Devonian limestones on their way towanls tliu 
lower terraces are most picturesque in the west, where the lials 
assume an alpine chaiacter. The forests are no longer continuum ; 
the gentle slopes of the hilly tracts are dotted with w-oods, mostly 
of deciduous trees, while the hollows contain rich pasture grounds. 
The#hick layers of sedimentaiy rock which are lilted <« MtfSsr on 
the western slope cower a wide area farther to the west m tlic shaj« 
of a plateau which already assumes the features oi a steppe fsi<* 
Ufa). The whole region, formerly the abode of Uashkirs, is lapiuiy 
being colonized by Russians. . . 

Father south, between tho 53d and 51st parallels, the I^ai-tau, 
still composed of crystalline rocks (diorite, smientene, gr.tr ji to, 
continues in the same direction, but is covered as wc advance by 
horizontal Cretaceous deposits and, except when deeply tawliui by 
rivers* assumes the appearance of a plateau which hardly roacius 
1500 feet It is continued farther south-west (towanls the V olga) 
under the name of Obsehiy Syrt. A narrow longitudinal valto 
watered by the Sakmara (right-hand tributary of the Ural) hcputau < 
the Ural-tai^and the Guberlinsk Mountains (as the pmwnig tract 
is called) from tho Irendyk chain, about 20 miles in width, whu h 
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3000 to 4000 feet in several other summits) do consist of chains 
having n the same direction. Farther south a broad swelling, which 
crosses northern Russia from the Kanin pejrinsula in the north 
to the sources of the river Petchora in the south-east, joins the 
Urals, and is continued into Asia by the plateau of the Turn and 
tot rivers. To the south of the Katchkanar (2891 fact), i e, } from 
the 58th to the 56th parallel, therefore, the Urals assume tlfo ap- 
pearance of broad swellings from IQuO to 2000 feet in height, deeply 
xavfned and with gentle slopes.* The&e low and ravine -broken 
platan#, the higher parts of which can do reached from Russia on 
a very gentle gradient, have beqp utilized for centuries as the chief 
to Siberia* They have none of th# aspects of an alpine 
$ 4&d Ihe treveto to Siberia cannot but experience a feeling 
d$i|®am1aaen1s(iMi his horses, still running at full speed, reach 
smQk toribed * Europe" on one side and “Asia " on 
W& W marks the water-parting (1180 feet) between the 
The eastern slope is steeper, but even 
'■* only m Mi below the jvater-patting, The 
,_ir V eewl^eastem direction, and such is also 
S&* a?J soon as it 
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h^s^where the water- 
‘ j TheMiddUUmle 
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reaches 2300 feet in its higher parts. It is cut by tno Lral riv 
at Oi»k and extends farther south-west towards the sources ol t... 
Ilek : while in the east a wide granitic plateau, with only a u*w 
remainders of its former Devonian and Carboniferous covering, some 
180 miles broad, and nearly 1000 feet high, lies alwmt the sources 
of the Siberian rivers, and is known by such local names as Kara- 
Edyr-tan, Djabik-Karagai, and the like. 

YI. As a rule the Urals are not shown on maps to the south of 
the great bend of the Ural river, where finite independent ranges 
of mils, or flat swellings, are represented (daman -tan, Mugomr 
Hills). It appears, however, from recent exploration* that tho 
Mngoiar Hills may safely he regarded as a farther continuation 
of the upheavals which constitute tho Urals. Tho Cretaceous 
plateau north of the Ural river is continued to the south of it ; 
it again assumes a mountainous character in tho Jaman-tau (50 
lat- ) and joins the Mugojar Hills, which consist of d ion tea and 
crystalline slates and reach their maximum in tho Airuk Mountain 
(about 10QO feet). A range of heights connects the Mugojar Hum 
with the Ust-Urt plateau (see Tjunsoabhan Bwjion). It is 
hardly necessary to say that these plateaus and flat hills to the 
South of the river Ural have all the characters of the Oiacaspum 
and Transcaspian steppes. 4 

whatever the variety of the orogranhically independent 
systems of mountains and plateaus embodied under the gencm 
uWe of T^rals, a certain similarity may h« observed 

in aH of them-. Denudat&n his ton active on so g*e#& a scale 

S at strati of sedimentary deposite have to ftm 

MUoS and scattered in the fort af Mbri» to 
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onsiflerably to reduce their former height. But, if this agency he 
ake^ into account, the Urals seem to come under the category of 
rhat the Germans call asymmetric Faltcngcbirge , and thus exhibit 
- great resemblance to the western Alps. A broad strip of gTanites, 
yenites, diorites, and porphyries, with their subordinate gneisses 
rnd crystalline, slates, belonging to the Lauientiaii and Huronian 
lystems, constitutes, the main axis of upheaval, and this axis is 
nvaiiably situated in the eastern part of the mountain region. 
The asymmetry thus resulting is the more pronounced as the Azoic 
rocks, aie mostly covered directly by Tertiary and Quaternary 
leposits on their Siberian slope ; while towards the west they are 
covered with vast layers of Silurian, Devonian, Carboniferous, 
Permian, and Triassic rocks, which are manifoldly folded so as to 
constitute a series of chains parallel to the main axis and mostly 
lifted to much greater heights than the older Azoic rocks. 

. The crystalline rocks which must have constituted the primary 
ridges mostly appear in the shape of plateaus, water- and glacie^ 
worn, with undulating surfaces ; and the hills which rise above the 
plateaus are mostly dome-shaped and are seldom marked by the 
craggy characters which are met with in the limestone and sandstone 
mountains of the subsequent formations. Masses of angular debris 
and great blocks cover both the plateaus and the mountains ; and 
only a very few traces of the sediments which may have partially ^ 
covered the iftoic crystalline rocks are sporadically met with. ' 
But, as a rule, they have remained a continent since the Hifronian 
epoch. As for the Primary and Secondanr deposits of 4he western 
slope, they are represented by Silurian, Devonian, Carboniferous, 
Permio- Carboniferous, Permian, and Triassic deposits, attaining 
great thicknesses and following one another in succession so as to 
appear on the surface as strips lying parallel to the Urals. The 
strip occupied by the Silurian quartzites, limestones, and slates is 
narrow, even in its northern portion. Farther south it disappears, 
and the deposits which formerly were assigned to the Silurian 
period are now considered to be mostly Devonian. These latter, 
mostly littoral in character and much resembling those of the Eifel 
and Belgium, occupy wide areas to the west of the main axj^ of 
the Urals. Their lower parts are much metamorphosed. The Car- 
boniferous deposits, — coal-bearing in the Middle and Southern Urals, 
— although appearing at the surface only as a narrow strip in the 
west Urals, occupy an extensive area, but are concealed by till 
largely developed Permian deposits, and that series of sediments 
which must be considered as intermediate between the Carboniferous 
and the Permian. These latter, describe# as “Permo-Carbon” 
by Russian and German geologists, are largely developed in the 
west Urals. Their fossils belong to a fauna intermediate between 
the Carboniferous and the Permian, which was formerly known as 
thatof Artinsk ; hut since two more scries of the same intermediate 
character have been described the whole has been brought under the 
general name of Permio-Carboniferous deposits. The Permian de- 
posits cSver a wide zone all along the western slope of the Urals 
from north to south, and are most important on account of their 
copper ores, salt-beds, and salt-springs. They are also covered with 
variegated marls which are almost quite destitute of fossil organ- 
isms, so that their age is not yet quite settled. Some Russian 
geologists continue to consider them as Permian^while the ma- 
jority of recent explorers assign them to the Trias&ic age. 

The glaciation of the Urals is still a debated question.. Even 
those geologists who now acknowledge tl&t the Scandinavian ice- 
shcct covered middle Russia hesitate to admit the exigence of an 
ice-cap covering the Middle and Southern Urals, — the want of 
polished and striated rocks being the chief aigument for the nega- 
tive. But, if the disintegrated state of the rocks which aro-best fitted 
to maintain glacial polishing and striation, their thick coverings of 
debris, and the action of lichens and mosses in obliterating the 
traces of glaciation be taken into account, as also the prevalence 
of erratic blocks, and the character of the deposits filling up the 
valleys, it must be regarded as most probable that the Urals, too, 
must soon be included within the limits of former glaciation (as 
has been already done by a few explorers, such as rolyakofl’). 
The Lacustrine (Post-Glacial) deposits are widely spread all over 
the slopes of the Urals. Immense marshes, which have recently 
emerged, in the north, and numberless lakes in the south, which 
are but small in comparison with their size at a recent period,, as 
also Lacustrine deposits in the valleys, all go to show that during 
the Lacustrine period the Urals were as much dotted with lakes 
as Finland is at the present time. 

Climatic, Geo- Botanical, and Geo -Zoological Importance .— The 
importance of the Urals as a climatic and geo-botanical boundary 
can no longer be regarded as very great, .Most European species 
of plants freely cross the Urals into Siberia., and several Siberian 
species travel across them into northern Russia. But, being a zone 
of hilly tracts extending from norm to south in a meridional 
direction, the Ural Mountains necessarily exercise a powerful in- 
fluence in driving a colder northern climate, as well as a northern 
flora and fau*a, farther towards the south along their axis. The 
harshness of the climate at the meteorological Stations of Bogo- 
» stoysk, and Ekaterinburg is not owing merely to their 
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elevation a few hundred feet £ebove sea-level. Even if reduced to 
sea -level, the average temperatuies of the Ural meteorological 
stations are such as to produce $ local deflexion of the isotherms 
towards the south. The same is true with regard to the limits of 
distribution of vegetable and animal species. It has been already 
stated that the noithern limits of tiee- vegetation descend to- 
wards more southern latitudes on tho Northern Urals and in the 
vicinity ot the chain. The same is tin? with regard to many other 
species of plants. In like manner several Arctic. species of animals 
come much farther south than they might otherwise have done : tho 
reindeer, for instance, is met with as far south as the 5 2d parallel. 

The Southern Urals introduce amidst the Ciscaspian steppes the 
forest vegetation, flora, and fauna of middle Russia. 

In the distribution of the races of mankind the Uials have also 
played an important part. To the present day the Northern Uials 
are the abodes of Finnish stems (Samoyedes, Syrians, Voguls, and 
Pennians) who have been driven from their former homes by 
Slavonian colonization, while the steppes oil the slopes of the 
Southern Urals have continued to be inhabited by the Turkish 
( stems of tho Bashkirs. The Middle Urals were also in the 9tli 
’century the abode of the Ugiians, and their land, Biaimia.(now 
Perm), was well known to the Byzantine historians for its mineral 
wealth,— there being at that time a lively intercourse between the 
Ugrians ancbthe Greeks. Compelled to abandon their abodes, they 
moved south o$a the Ural slopes towaids the land of-the Khazars, 
and through the prairies of south -gastem and southern Russia (the 
Aepedlg, of Constantine Porphyrogenj^us) towards the Danube and 
"to tneir present seat — Hungary,— leaving but a very few memorials 
in the N orthern and Middle Urg-ls? 1 At present the Urals, especially 
the Middle and the Southern, are being more and more colonized 
by Groat Russian immigrant, while the Finnish stems are lapidly 
melting away. 

^Metallurgy and Minting . — The mineral wealth of the Urals waS 
knowr? to the Greeks in th$ 9th century, and aftcrwaids to the 
Novgorodians, who penetrated there in the 11th oentuTy for trade 
with the Ugriaps. When the colonies of Novgorod (Vyatka, Peim) 
flfell under the rule of Moscow, the Russian czars soon understood 
the impoitauee 2 >f the Ural mines, and Ivan III. sent out German 
engineers to explore that^region. In 1558 the whole of the 
piesent government of Perm was given by the rulers of Moscow 
to the brothers Strogonotf, who began to establish salt-works and 
mines for iron and copper. Peter I. gave a new impulse tp the 
mining industry by founding several iron -works, ana from 1745, 
when gold was first discovered, tho Russian colonization of tho 
Urals took a new departure. The colonization was, however, of 
a double character, being partly free— chiefly by Nonconformists in 
search of leligious freedom in the wildernesses of the Urals — and 
partly compulsory, — 'the Government sending peasant settleis who 
became serfs to the iron and copper works, and were bound to 
supply them with ores and wood for fuel. Until 1861 allwoik at 
the mines was done by serfs belonging eithei to private persons 
(the Strogonoffs, Demidoffs, and others) or to the ciown. At 
present (1888^ only a few works, maintained for supplying the 
army, belong to the crown. 

Gold is found both in veins and in alluvial. or diluvial deposits, 
and is extracted from both ; but tho foimer yield only a modeiate 
quantity annually (2180 to 2780 lb in 1882-84). The gold from 
the Ural mine 53 ® constitutes nearly one-fifth of the . total amount ^ 
obtained throughout the Russian empire. Platinum i& focand.either " 
in connexion with gold dust or separately, the platinum mines of 
the Urals being the only ones worked in Russia. Osmium, iridium, 
and nickel are found at several places, but their industrial import- 
ance is small. Silver is also met with at several places, but only 
2^83 lb were extracted during the yeais 1875 to 1884. The copper 
mines, chiefly in Perm, but partly also in Ufa, are very important, 
nearly two-thirds of the totaramount of the metal mined in Russia 
being obtained from eigSit works in the Urals. The average amount „ 
of gold, platinum, and copper annually yielded by tho Ural mines 
is given in the following table 



Gold. 

Platinum. 

Copper. 


Gold. 

Platiuum. 

Copper, 

1860-04 

1865-09 

1870-74 

ft 

11,296 

18,997 

18,845 

ft 

8600 

8890 

cwK 

78,500 

00,880 

1 45,810 

1875-70 

1880-84 

Id 

10,114 

18,042 

ft 

4048 

0849 

cuts. 

80,508 

48,004 

4* 


Iron is widely^ diffused and is extracted in the governments of 
Perm, Ufa, and Orenburg, the chief works being in Pei^a, Of the 
198 blast furnaces in the Russian empire 103 are in the Urals, 
and they supply nearly two-thirds of all the pig-iron produced in 
Russia* One-half of the iron and one-sixth of the steel obtained 
both from home and foreign pig-iron in the empire are prepared * 
in the Urals *, and, while the St Petersburg and Polish steel works, 
which prepare steel (chiefly for rails) from imported iron, show great 
fluctuations in their production, the Ural works have a steady ; 

1 Comp. Moravia cmd tla Madiars, by K. X Groth: Zabyelin'a 
Russian Ws and the polemics on the subject in Izvestia of the Russ. Geogr. See, , 
xix, im 
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increase, Tho average yeaily production of iron in th$ Urals is 



Tig Iron. 

9 fron. 

Steel. 

f 1875-80 
1881-83 

1884 

cwts 
0,023,000 
0,378,000 j 

0,710,000 

* 1 

cwts 

3.406.000 

3.517.000 : 

3.874.000 

cwts 
2o9,b00 
612,800 
703,310 f 


Owing to the immense extent of forest, the coal mining industry 
is lmt of recent origin in the Uials. Only six pits were at woik in 
Peira. in 1881 ; and of recent years from 3,000,000 to 4,000,000 cwts. 
have been annually extracted (about 5 per cent, of the coal raised in 
the Russian empire). Finally, salt was raised in Peim, Oienbuig, 
and Uralsk to the amount of 9,422,000 cwts. in 1884. 

Tho precious (amethyst, topaz, emerald, tourmaline, &c.) and 
ornamental (malachite, carsovite, &c.) stones of the Urals are familiar 
in all European museums, and are found in most beautiful varieties. 
The crown works at Ekaterinburg supply admirable woiks^of art, 
while a numeious population at Ekateiinburg and in the neigh- 
bouiing villages support themselves hy searching for precious and 
ornamental stones and preparing them for expoit. Of the 830,750 
workmen engaged in 1884 in mining and metallurgical industries 
throughout the Russian empire 183,914 were employed in the 
Urals, as well as neaily one -half of the motive power (steam- 
engines and ftater-wheels) used at the mining apH metallurgical 
works of Russia, Poland, and ^Finland. The exports from the 
Urals are made chiefly by mer^s of thef rivers, which are navigable- 
in their upper parts only during tho spring. There is not as yet any 
railway connecting the Uials witte Russia. The line of Siberian 
railway which now connects the iron-woiks of the eastern slope 
with the Kama at Perm has certainkfwicfeased the exports ; but 
they aie still so small in comparison w$h the expense of the line 
that the railway is worked at a loss, to cleftciency 'oein& made 
good from the imperial budget, and ihe whole mining and metal- 
lurgical industry of the Urals is still maintained by means of high 
protective duties imposed on foreign metals and metallic wares. 

Several wealthy towns have grown up in the Uial valleys in con- 
nexion with mining industiy and administration. Ekaterinburg 
(q,v.) and Nijnb-Taghilsk (q.v.) both had more than 30,000 in- 
habitants in 1885, while Zlatoust (q.v.), Neviansk, Neivinsk, and 
Kyshtym in Pern, Votkinsk and Izhevsk in Vyatka, Pad from 
21,000 to 12,500 inhabitants. The Revdinsk, Bogostovsk, Turinsk, 
Shaitanovsk, Gorottfagodat, Artinsk, Nijne-Saldinsk, Usolie, and 
Sysertsk mining towns in Perm, Katav-Ivanovsk, Kusinsk, and 
Satkiqpk in Ufa, Byeioryetsk, Tirlansk, and Avzyano-Petrovsk 
have populations from 5000 to 10,000. 

BibV^graphy~-l. The following general works may he mentioned as of chief 
importance ^Hermann, Versuch einer miner. Besehr. des Urcd Erzgebirges. 1789 : 
Humboldt, FragmerUs, 1881 ; Hofmann and Helmersen, Geogn. Unters des Sud- 
KpVyy 6 ’ 1883 > -b* 7011 Buch, Beitr. zur Bestimm. der 
Gemrgsprm. inRustfand, 1840; Bveramann, Orenburg Region (Russian), 1840 ; 
Sohurowsky, ^Russian), 1841 ; Helmersen, Rem, 1841 Rose, Rem, 1842 ; 
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! * nCL in tte Irmtm and Memoirs of the 

ftfsa y9 “ ly “■ 1)7 M - 

TJRALSK, a province of south-eastern Russia, lying to 
the north of the Caspian Sea, ■with an area of 141 , If 4 
wuare miles. It is bounded by Astrakhan on the vest, 
bawara and Orenburg on the ndrth, (Purgai and the Sea of 
^7,®^ the l^anscaspian Region on the 

south. It u geographically situated mostly within the 
boq&daaaeeof Aaa, t.e., to the east of the Ural river, and 
riz and its inhabitants are, to a 

T?^ 4 * 0 ** Administratively, it belongs 
J™. provinces,” or governor-generalship of the 

Sff k« of land in the north, 

■Where thg stop&s ofthe Obschiy Syrfc, covered with a 

' **»r*T t W$hfS of forest, descend towards 
wi th© stone® of the Mngojar HiUe 
<by^ppes and 
.t towards 



shells of molluscs now living in the Caspian, salt flay, 
and shifting sands. It is also dotted with numerous 
salt lakes, partly remains of old lagoons of *t]ie Caspian. 
To the south-east Uralsk extends over the northern part 
of the Ust-Urt plateau. Red sandstones* (Permian ?) and 
chalk are met with only in the north, the remainder of the 
province being covered with Post-Pliocene Caspian de- 
posits, which conceal the underlying rocks. 

Uralsk is watered by the Ural, which rises in Orenburg at a height 
of 2100 feet above sea-level, but soon descends to the lou lands, 
whore it flows south, west, and south, entering the Caspian after a 
course of 800 miles. Its chief tributaries, the Sakmara, the Or, 
and the Ilek, are in the north ; along its lower course the Gieat 
and Little Uzens and many small streams on the left bank fail to 
#>in the main river, being lost in lakes befoie reaching it The 
Emba, which has its course in the north of the Ust-Uit plateau, 
leaches the Caspian by a series of shallow lagoons, which were navi- 
gable in the 18th century. 

The climate is influenced by the Central Asian steppes. A cold 
and dry winter is succeeded by a hot and still drier summei, during 
which the grass, and sometimes all the crops, are destroy e& by 
f the burning heat. Uralsk, although lying wholly to tho south of 
51° 30* N. lat,, has the same average yearly temperature as Moscow 
and south Finland (39°’5) ; its January is colder than that of north 
Finland (3°), while July averages 73° 

The character of the vegetation can be easilf inferred from the 
above. The prairies and iorest tracts of the north soon disappear, 
their place being taken by the vegetation of the south Russian 
steppes. This has, however, to struggle with the mm li pooler 
vegetation, Central Asian in chaiactei, of the sandy regions to the 
west of the lower Ural, and the salmi feious vegetation of the 
clayey deserts of the Emba. The Ust-Uit has heiba« eons steppes, 
where the want of irrigation and rain destroys all vegetation by 
the $nd of summer, wide belts of rushes grow along the tanks of 
the rivers and on the shores of the Caspian, 

The population of the province, 525,330 in 1883, is made up of 
three diflerent elements, — Ural Cossacks, who constitute about 
#ne-fifth, and numbeied nearly 90,000 in 1879, some 15,000 Russian 
peasants, and Kirghiz. Of these 405,000 aie still nomads. The 
Kirghiz are almost entirely dependent on cattle-breeding, and 
before the outbreak of the rjiunain of 1879 were reckoned to have 
429,500 horses, 221,800 head of cattle, 1,411,000 sheep, and 17» r >,000 
camels. From that epidemic the Russians lost two-tliiuls of tin ir 
horses and one-third of their other stock, whilst the Kliirgi/ ]o»t 
more than thiee- fourths of both horses and cattle. The •Ui d 
Cossacks, descendants of those independent communities of lice 
settlers and Raskolniks who are so often mentioned in Russian 
history under the name of Yaik Cossacks, owing to their unwilling- 
ness to submit to the aule of the c/ais, are fino representativ* s of 
the Great Russian race, though not without some admixtuie of 
Tartar and Kalmuck blood. Their chief occupations arc cattle- 
breeding and fishing, the Utter a most important source of income. 
The lien fishe^jes in the Ural and the Caspian me the pi oner ty 
of the community as a whole (the vonho), and aie subdivided ac- 
cording to the needs and working powers of tho sepaialo villages. 1 
They give employment to about 7000 Cossacks and 2000 hired 
labourers. • There are also fisheries in the Emba. Wait us-hunting 
is also engaged in. Agriculture was fust introduced between 1830 
and 1840 ; but now more than 300,000 cwts, of wheat are expelled 
annually.# Nearly 130,000 cwts. of salt are obtained from the lakes 
every year. The manufactures of the province, which possesses a 
few steam flour-mills and a number of tanneries and tallow-melting 
■trorks.are mumportant. Trade by barter ia extensively carried on 
wrtb the Kirghiz. Fish, eom, cattle, hides, tallow, and the like 
are exported, while manufactured wares are imported to tho value 
of about £1,500,000 per annum. 

Uralsk is divided into four districts, the chief towns of which are— 
Uralsk (20,680 inhabitants in 1879), Kalmykoir (1610), Gurioif at 
the mouth of the Ural (4880), and Temirsk, a email port, now the 
administrative centre of the district of Embinak. Several viilaaes 
have populations of from 2000 to 5000 each. 

first kalf ofthe 16th century Uralsk was occu- 
N ?# al horde a remnant of the Golden Horde, which 
th ®re after the fall of Astaakhan and Kazan; the khans 
resided at Samtchik on the UraL At the same time the lower 
parts of the Ural were oocupied by Russian runaway serft and 
toe Cossacks i*o fid. not recognize the authority of Moscow. 

Sarwtchik in 1660 and formed an independent com- 
amnry, like the stiith of the Zaporog Cossacks. The Moscow 
princes, recognizing the importance at these military eettlements, 
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tiied to win their allegiance by the grant of various privileges,. 
But, Vlien they attempted to bring them under the centralized 
rule of the empire and piosecutcd them for nonconformity, the 
Cossacks rented, first under Razm, and aftenvards under Puga- 
tcheff. After the latter rising, the name of Ural was officially 
given to the Yaik river and the Yaik Cossacks. The disbanding 
of their aitillerv, xhe planting of Russian ganisons within the 
domains of th woislco, and the iuteifeience of Russian officials in 
then intenor organization during the 19th century occasioned a 
series of smaller outbieaks, the latest of which, in 1874, against 
the now law of military service, resulted in the deportation of 2500 
Cossacks, with their families, to Turkestan. 

UBALSK, capital of the above province, is situated on 
the upper Ural, at its confluence with the Tchagan, 1095 
miles south-east from Moscow. The town is well built, 
with regular streets; among its prominent buildings are the 
theatre, the club, and two gymnasiums; and it is beautified* 
by numerous gardens. The scientific society issues publica- 
tions of great value. There is a very brisk trade in fish, 
cattle, hides, tallow, grain (exported), and*i n manufactured 
goods (imported). The population in 1879 was 20,680. 

UBANIUM, the name of a rather rare metallic elejnent, 
already briefly referred to under Chemistry (wol. v. p. 542). 
The credit of its discovery as an element must be assigned 
to Klaproth, who in 1789 isolated from pitch-blende 
yellow oxide which, while obviously metallic, was foreign 
to all the known metals. He accordingly viewed it as the 
oxide of a new metal, which he named uranium, after the 
newly discovered planet of Herschel. From the yellow 
oxide he obtained, by reduction with charcoal at a high 
temperature, what he took to be metallic uranium. Ber- 
zelius about 1823 found that the yellow oxide, when 
treated with excess of sulphuric acid, united with it into 
a sulphate, not unlike the ferric salt Fe 2 0 3 .3S0 s in its 
character. Hence he concluded that the uranium salt 
Ur 2 0 3 .3S0 3 , where Ur 2 0 3 , according to his analysis, re- 
presents 864 parts of yellow oxide, if Fe 2 O 3 =lt>0 or 
0 = 16. Like Fe 2 0 3 , the yellow*oxifie lost 48 parts of 
oxygen per Ur 2 0 3 = 864 parts as water, while Ur 2 = 816 
parts of metal remained. 1 These results were universally 
adopted until Peligot in 1840 discovered that Berzelius's 
(and Klaproth's) metal contains oxygen, and that his 
(Ur 2 ) 0 3 really is (U 6 0 6 ) . 0 3 =* 3U 2 0 3 , where U = 120 is 
one atomic weight of real uranium. P^ligot's results, 
though called in question by Berzelius, have been amply 
confirmed by all subsequent investigators ; only now, on 
theoretical grounds, first set forth by Mendelieff, we have 
come to double P61igot ? s atomic weight, so that through- 
out this article U signifies 240 parts of uranium, while 
UO s stands as the formula of the yellow oxide, ancL U0 2 
as that of Berzelius's metal. 

Tho only practically available raw material for the extraction of 
uranium is pitch-blende (Germ, and Fr. Uranpecherz), whieh occurs 
associated with load and silver ores, chiefly in Joachims thal and at 
Przibram in Bohemia, at Schneeberg in Saxony, and at Redruth in 
Cornwall, forming greenish or brownish black masses clustering 
together like grapes. Its hardness is 5*5. The specific gravity 
varies from 6 *4 to 8, the mineral almost invariably presenting itself 
in intimate intermixture with a host of foreign metallic compounds, 
such as sulphides, arsenides, &c. Pure pitch-blende is U s O a , which 
in relatively good specimens forms some 80 per cent, or more of the 
whole. 

In the chemical treatment of the ore, it is expedient to begin by 
removing at least part of the arsenic and sulphur of the admixtures 
by roasting, and then to wash away the light oxides with water or 
dissolve them away with hydrochloric acid. In one of the many 
processes proposed the purified ore is disintegrated with hot nitric 
acid, to produce nitrates, which are then converted into sulphates 
by evaporation with oil of vitriol. The sulphates are treated with 
water, which dissolves the uranium and otW soluble salts, while 
silica, sulphate of lead, &c., remain ; these are removed by filtration. 
From the solution the arsenic, copper, &c., are precipitated by 
sulphuretted hydrogen as sulphides, which are filtered off. The 
filtrate contains the uranium as uranous and the iron as ferrous sail. 
These are oxidised by means of chlorine or some other oxidizing 

1 ^ sul^tlte for Berzelius's actual numbers the corresponding 
values calculated from our present constants. 
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agent, and precipitated conjointly by excess of ammonia. The pre- 
cipitate, after having been collected and washed, is digested with a 
warm concent! ated solution <?f carbonate of ammonia, which dissolves 
the uranium as a yellow solution of uranate of ammonia, while the 
hydrated oxide of iion, the alumina, &c., remain. These aie filtered 
off hot, and the filtrate is allowed to cool, when ciystals pf the 
uranate Operate out. The mother liquor includes generally moie 
or less ef nickel, cohalt, zinc, and other heavy metals, which, as 
Wohler showed, can be lemoved as insoluble sulphides by the 
addition of sulphide of ammonium; uianium, under the ciicum- 
stances, is not precipitated by sulphide of ammonium. The filtrate, 
on being boiled down, yields a second crop of uranate of ammonia. 
This uranate when ignited in a platinum crucible leaves a green 
oxide of the composition UoO a , z,e., artificial pitch -blende, which 
serves as a starting point for the preparation of uranium compounds. 
The green oxide, as a rule, requires to be fmther purified. One 
method for this purpose is to conveit it into a solution of the 
nitrate U0o(K0 3 ) 2 , and from it to precipitate the metal as oxalate 
by the Addition of oxalic acid (Peligot). The latter (UO^O*) 
yields a purer oxide, U0 2 , or, m the piesence of air, U s t) 8 , on 
ignition. 

Metallic uranium, as shown by Peligot, can be obtained by the 
reduction of a mixture of dry chloride of potassium and diy 
* uianous chloride, UCI 4 , with sodium at a red heat (for details see 
handbooks of chemistry). The metal, which is easily separated 
from the slag by treatment with water, lemains as a dark heavy 
powder or in white compact«g , lobules, according to the temperature 
at which it was produce! Aocordin^co Zimmermann, to whom wo 
owe a recent investigation on the matter, pure compact tuanium is 
a white malleable metal, which Is pretty hard, though “ softer than 
steel/’* Its specific gravity >aa the high value 18-7; its specific 
heat is 0*02765, corresponjjK^to U=240. The fusing point, from 
Zimmermann’s statements on its preparation, seems to lie at bright* 
refnessn The compact metal* when exposed to the air tarnishes 
only very slowly. The powdery metal when heated in air to 150* 
or 170° C. catches fire and bums brilliantly into U 3 0 8 . Dilute 
sulphuric acid attacks it but slowly ; hydrochloric acid, especially 
if strong, dissolves it readily, with the formation, more immediately, 
of a hyacinth-coloured solutjpn of U 2 C1 6 , which, however, readily 
absorbs oxygen from the air, with the formation of a green solution 
of UCI 4 , which ia its turn gradually passes into one of yellow 
uianyl salt, DOg-Cla- m 

Uranous Compounds . — The oxide U0 2 (Berzelius’s metal) is pie- 
pared by heating the green oxide U 3 0 8 in hydrogen. It dissolves 
in hot oil of vitriol ; the mass, when treated with water, dissolves ; 
from the solution green crystals, U(S0 4 ) 2 + 8H 2 0, are obtainable. 
The anhydrous chloride UC1 4 was prepaied for the first time by 
Peligot by heating an intimate mixture of the green oxide and 
charcoal to redness in a current of dry chlorine ; it is obtained as 
sublimate of black-green metallic-looking octahedra. The chloride 
is very hygroscopic. Uranous salts pass into manic (uranyl) com- 
pounds under the same circumstances under which fenous salts 
become ferric, only they do so far more readily. 

Uranic Compounds. — By keeping tho nitzato U0 2 (N()j) 3 at a 
temperature of 250° for a sufficient time the oxide U0 3 is obtained 
as a chamois-yellow solid, insoluble in water, but soluble in acids, 
with the formation of uranyl salts, U0 2 C1 2 , &c. The oxide, in 
other words, behaves to acids as if it were the monoxide of a 
radical (U0 2 ) niaffyl. The sulphate (UO s )SO^+3 or 3*511*0 is de- 
posited from a syrupy solution in yellow crystals. The nitrate 
(U0 a )(K0 s )^+6H 2 O forms large yellow crystals easily soluble in 
water. This salt is used in photography, also in analysis as a 
characteristic precipitant for phosphoric acid. If a solution of a 
uranyl saltds mixed with one of ammonia, or potash, or soda, the 
uranium is precipitated in the form of a uranate, U 2 O e RaO, of tho 
respective alkali Uianate of *oda, forming yellow crystals of the 
composition K%U 2 C) 7 4 - 6il 2 0, is made industrially, being used for 
the production of yellow uranium glass in porcelain painting. The 
Joacbimsthal workain 1875 produced 70 cwts. of this “oxide,” 
representing a value of £8500. 

Analysis. — A borax bead dissolves uranium oxides in tho re- 
ducing flame with a green, in the oxidizing fl&me with a yellow, * 
colour. Solutions of uranyl salts (nitrate, &c.) behave to reagents 
as follows: sulphuretted hydrogen produces green uianous salt 
with precipitation of sulphur ; sulphide of ammonium in neHtral 
solutions gives a Wack precipitate of U0 2 S, which settles slowly 
and, while being washed in the filter, breaks up partially into 
hydrated UO s and sulphur ; ammonia give!? a yellow precipitate of 
uranate of ammonia, characteristically soluble in hot carbonate of 
ammonia solution ; prussiate of potash gives a brown precipitate 
which in appearance is not unlike the precipitate produced by the 
same reagent in cupric salts. # (W. D. ) 

URANTUS (£«., Heaven) is in Greelt mythology the 
husband of Gsea (Earth) and father of Cronus (Saturn) ( 
and other deities. See Mythology, vol. jxvii p, 155, 
and Satton. 
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URBAN, St, first pope o! thftt name, wasbibhoD of Rome 
from 222 to 230. He ltad been preceded by Cafixtus and 
wa> followed by RmtwnuA # He ^mentioned byEusebius 
/// \i 23), and is named m an inscription m the eceme- 
teiiiun Callisti, but ot his life nothing is known. The 
Roman Bumary (25th May) speaks of his numerous con- 
verts, among whom wcA Valerianus, husband of St Cecilia, 
and his brother Tiburtius, and states that he suffered 
martyrdom, and was buried in the coemeterium PrsetextatL 
URBAN El. (Eudes or Odo), pope from 1088 to 1099, 
was bom of knightly rank, at Lagery (near Chltillon-sur- 
Marne), and was educated for the church. He had already 
become archdeacon of Rheims when, under the influence 
of St Bruno, hi* teacher, he resigned his preferment 
and entered the cloister at Cluny, where he rot# to be 
prior. In 1078 Gregory TIL summoned him to Italy, 
and made him caidinal-bishop of Ostia. He was one of 
the most prominent and eneigetic supporters of Hildebrand- 
ism, especially as legate in Germany in 1084, and wasJ 
among theJew whom Gregory nominated as possible suc- 
cessors. besiderius of ftjonte Casino (Victor III.) was 
chosen in the fiist inst^gee to the difficult post, *but at 
the next vacancy Odo was $lec£ed by acclamation (March 
1088) at a small meeting of Cardinals and other prelates 
held in Terratina, He franklyjjboolj up the policy *of his 
> great predecessor, but while^^rsuing it with equal 
determination showed greater flexibility and* diplomatic 
finesse, At tho outset he had to reckon with the presence 
of the powerful antipope Clement III. in Rome ; but a 
series of well-attended synods held in Rome, Amalfi, Beno- 
vento, and Troia supported him in renerted declarations 
against simony, lay investiture? and clerical marriages, 
and a continued policy of opposition to Henry IV. In 
accordance with this last policy, the marriage of the 
countoss Matilda with Guelph of Bavaria was promoted, 
Prince Conrad was helped in his rebellion against his father 
amPerowned king of the Romans at Milan in 1093, and 
the empress (Adelaide or Praxedes) encouraged in her dis- 
graceful charges against her husband. In a protracted 
struggle also with Philip I. of France, whom he had ex- 
communicated, Urban II. finally proved victorious. But 
the most prominent feature in his pontificate, a feature 
indeed which marks an epoch in the history of Latin 
Christianity, is his connexion with the first crusade (see 
CttusADis, vol vi. pp. 623-624), which united Christendom 
undev the headship of the pope into one vast warlike 
confederacy (comp. Popedom, vol, xix.ep. 499). The 
cruead&g movement first took shape at PiacSnza, where in 
March 1005 Urban received an embassy«from the emperor 
Alexius L, asking help against the infidel, and where a 
great council met, attended by numerous Italian, Bur- 
gundian, and French bishops and by so vast a concourse 
it mocks and laymen that th^ public meetings had to be 
faffi m the open air outside me grity. The still more 
ftothuaiaiitfc coundl of Clermont was held in November of 
mm mm fm> Vtlm n 8 tod on 29* July 1099, four- 
tom faftitlfat the fall of Jerusalem, but before the tidings 
. eitet had reached Italy j his successor was 
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south co-operated with the rebel senate of Rome, Fred- 
erick in the north blocked the passes of the Alps anji cut 
off all communication between the pope, then living in 
Yerona, and his German adherents. Urban now resolved 
on excommunicating Frederick, but the Veronese protested 
against such a proceeding being resorted i$> within their 
walls ; he accordingly withdrew to Ferrara, but died (19th 
October) before he could give effect to his intention. His 
successor jvas Gregory VIII. 

URBAN IV. (Jacques Pantaloon), pope from 1261 to 
1264, was the son of a cobbler in Troyes, studied theology 
and common law in Paris, became bishop of Verdun, was 
employed in various missions by Innocent TV., and was 
i^made patriarch of Jerusalem by Alexander IV. He was 
at Viterbo seeking help for the oppressed Christians in the 
East when the last-named pope died, and atter a three 
months > vacancy he was chosen to succeed him (29th 
August 1261). As pope he endeavoured, but without 
success, to stir up a new crusade on behalf of his former 
diocese of Jerusalem. In domestic matters the chief prob- 
lems of bis pontificate arose out of the competing claims 
for the crown of the Two Sicilies. Before the arrival of 
Charles of Anjou, the candidate whom h% favoured, Urban 
died at Perugia on 2nd October 1264. His successor was 
Clement IV. The festival of Corpus Christi was instituted 
by Urban IV. in 1264. 

URBAN V. (Guillaume de Grimoald), pope from 1362 
to 1370, was a native of Grisac in Languedoc. He became 
a Benedictine and a doctor in canon law, teaching at 
Montpellier and Avignon. He held the office of abbot of 
St Victor in Marseilles 5 and at Avignon, on his way back 
[from Naples, whither he had been sent as papal legate, he 
P was elected pope (28th October 1362) in succession to 
Innocent VT. As pope he was a seveie disciplinarian, 
discountenanced the p*>mp and luxury of the cardinals, 
introduced considerable reforms in the administiation of 
justice, and liberally patronized learning. His pontificate 
witnessed one of the last flickers of crusading zeal yi the 
expedition of Peter of Lusignan, king of Cyprus, who took 
Alexandria (11th October 1365), but soon afterwards 
abandoned it. The great feature of Uiban V.\s reign was 
the effort to restore the papacy to Italy, and to suppress 
its powerful rivals for the temporal sovereignty there. In 
1363 he excommunicated Bernabo Visconti, and ordered a 
crusade to lie preached throughout Italy against him and 
his kindred, the robbers of the church's estate ; but in the 
following year he fdund it necessary to purchase peace by 
removiifg his ban and making other humiliating conces- 
sions. Continued troubles in Italy caused him to set out 
for Rojne, which he reached on 16th October 1367 ; but, 
though he was greeted by the clergy and people with joy, 
and had the satisfaction of being attended by the emperor 
in St Peter's and of placing the crown upon the head of 
the empress, it soon became clear that by changing the 
seat of his government he had not increased its power. 
Unable any longer to resist the urgency of the French 
cardinals, he took ship again at Oometo on 5th September 
1370, and, arriving at Avignon on the 24th of the same 
month, died on 19th December. He was succeeded by 
Gregory XI. 

URBAN VI. (Bartolommeo Prignani), pope from 1378 
to 1389, was a native of Naples, bom in 1318. A devout 
monk and learned casuist, he became archbishop of Bari 
in 1377, and, oit the death of Gregory XL, the Roman 
populace clamorously demanding an Italian pope, was 
unanimously chosen ( 8 th April 1378) by the French cai^ 
d i uftfe Wder this pteseure to be hie ^uoceseer. ©to arro~ 
and temper pf %e new p<m jmt<?^cated 
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cardinals met at Fondi, and, repudiating their previous 
actio* proceeded to elect Robert of Geneva (20th Septem- 
ber), who assumed the title of Clement VII. Thus began 
the great schism which divided Christendom for nearly 
forty years (see Popedom, vol. xix. p. 502). The measures 
of Urban wera> not without vigour, but at the same time 
were characterized by such a want of prudence and self- 
control as has given rise to the not improbable assertion 
that he actually was, at times at least, a lunatic. ♦ Clement 
VII. was, of course, excommunicated, and designated the 
Antichrist; twenty- six new cardinals were created in a 
single day, and, by an arbitrary alienation of the estates 
and property of the church, funds were raised for open war. 
The castle of St Angelo was besieged and taken, and the 1 
antipope put to flight, while Charles of Durazzo was in- 
vested in the sovereignty of Naples, forfeited by Queen 
Joanna. In 1384, however, Charles began to resist the 
papal pretensions, and Urban was shut up in Nocera, from 
the walls of \jhich he daily fulminated his anathemas 
against his besiegers ; he afterwards succeed^ m mailing 
his escape to Genoa, and, on the death of Charles, set 
himself at the head of his troops, apparently with the in- # 
tention of seizing Naples for his nephew it not for himself.* 
To raise funds he proclaimed a jubilee, though only thirty- 
three years had elapsed since that celebrated under Clement 
VI., but before the celebration he died at Eome of injuries 
caused by a fall from his mule, on 15th October 1389. 
His successor was Boniface IX. 

UBBAN VII. (Giovanni Battista Castagna), pope fey 
twelve days in September 1590, was of Genoese origin, 
and was born in Rome in 1521. He was chosen successor 
of Sixtus V. on 15th September 1590, but died (27th 
September) before consecration. He was succeeded by 
Gregory XIV. • 

URBAN VIII. (Mafleo Barberin*), pope from 1623 to 
1644, belonged to a Florentine family which had been 
greatly enriched by commerce, and was born in 1568. 
Through the influence of an uncle, who had become apo- 
stolic proton^tary, he, while still a young man, received 
various promotions from Sixtus V. and Gregory XIV. By 
Clement VIII. he was himself made protonotary and 
nuncio to the French court ; Paul V. also employed him 
in a similar capacity, afterwards raising him to the car- 
dinalate, and giving him the legation of Bologna. On 6th 
August 1623 he was chosen successor to Grd^ory XV. 
The period of his pontificate, covering as it did twenty- 
one years of the Thirty Years’ War, was an eventful one, 
and the ultimate result of that great struggle was largely 
determined by Urban’s policy, which was aimed less at the 
restoration of Catholicism in Europe than at such an ad- 
justment of the balance of parties as might best favour 
his own independence and strength as a temporal power 
in Italy (see Popedom, vol. xix. p. 506). In 1626 the 
duchy of Urbino was incorporated into the papal dominions, 
and in 1627, when the direct male line of the Gonzagas 
in Mantua became extinct, he favoured the succession of 
the duke of Nevers against the claims of the Hapsburgs, 
whose preponderance he dreaded. He was the last pope to 
extend the papal territory, and Castelfranco on the Man- 
tuan frontier was fortified by him. In Rome he greatly 
strengthened the castle of St Angelo, removing, for the 
purpose of making cannons, the massive tubular girders 
of bronze from the portico of the Pantheon (“quod non 
fecerunt barbari, fecerunt Barberiui ”), establishing also 
an arsenal in the Vatican, as well as a manufactory of 
arms at Tivoli, and fortifying the harbour of Civita 
Vecchia. It was during the pontificate of Urban that 
Galileo was summoned to Rome to make his great recanta- 
tion in 1833 ; o£ the other hand, the Poussins and Claude 
Lorraine were patronised by him, and it was he who 
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brought Athanasius Kircher to Rome, and who employed 
Bernini to build the Palazzo JBai 1 >ei ini, the college of the 
Propaganda, the Fontana del Tritone, and other prominent 
structures in the city. He was the last to practise nepo- 
tism on ^ grand scale : -\arious members of his house wue 
enormously enriched by him, so that it seemed to contem- 
poraries as if he aimed at establishing a Baibeiini dynasty. 
He canonized many saints, among whom the most con- 
spicuous are Ignatius Loyola, Francis Xavier, Al. Gonzaga, 
and Filippo Neii. Uiban VIII, was a clever wiiter of 
Latin veise, and a collection of {Scriptural paraphrases as 
well as original hymn 1 * of his composition has been fre- 
quently reprinted. His death (29th July 1614) is said to 
have been hastened by chagrin at the result of a wai he 
had undertaken against the duke of Fauna. He was ^uc- 
c # eeded by Innocent X. 

URBANA, a city of the United States, the county seat 
of Champaign county, Ohio. It lies 95 miles neaily duo 
north of Cincinnati, m the midst of a uch agricultural 
region. It hastpilioad communication by means of thiee 
lines, the New Yoik, Lake Eiiq and Western, the Pitts- 
burgh* Omcinnati, and St ‘‘Louis, £hd the Indiana, Bloom- 
ington, and Western. It has^sbme manufacture**, particu- 
larly of agricultural tools, machines, and railway rolling 
stock, afnd is the site o2 jw>*wedenborgian or New Chuich 
college. The populatioffm 1880 was 6252, an increase 
of 46 per cent, sine® 18?0, „ Urbana w T as laid out in 1805, 
when the county was organized. 

URBINO, a medieval walled city of Italy, on the site 
of the Roman UrMnum Horteiue, in the Marches of Ancona, 
stands in a commanding position on a spur of the Tuscan 
•ipenkines, near the valley of the Met auras, about 20 miles 
from the Adriatic. It grew up, chiefly in the 14th century, 
around the stronghold of the Montef eltro family. Federigo 
da Montef eltro, lord of Urbino from 1444 to 1482, was 
one of the most successful condottieri chiefs of his tirqe, 
and not only a man of great military and political ability, 
but also an enthusiastic patron of art and literature, on 
which he lavished immense sums of money. Federigo 
much strengthened his position, first by his own marriage 
with Battista, one of the powerful Sforza family, and 
secondly by marrying his daughter to Giovanni della Rovere, 
the favourite nephew of Pope Sixtus TV., who in return 
conferred upon Federigo the title of duke. Federigo’s only 
son Guidubaldo, w T ho succeeded his father, married in 1489 
a very gifted lady. Elizabeth Gonzaga, of the ruling family 
in Mantua, In *497 he was expelled fyom Urbino by 
Caesar Borgia, son of Alexander VI., but regamed lys 
dukedom in 1503, liter Caesar’s death. Guidubaldo was 
the last duke of the Montef eltro line; at his death in 
1508 he bequeathed his coronet to Francesco Maria della 
Rovejfb, nephew of Julius II, and for about a century 
Urbino was ruled by its secon^dynasty of the Della Rovere 
family. In 1626 the last descendant of Francesco, called 
Francesco Maria EL when old*and childless abdicated in 
favour of Pope Urban VEIL, after which time Urbino, 
with its subject towns of Pesaro, Fano, Fossombrone, 
Gubbio, Castel Durante, Cagli, and about 300 small villages, 
became part of the Papal States until the suppression of 
the temporal power in 1870. 

During the reignS of Federigo and Guidubaldo, Urbino 
was one of the foremost centres of activity in art and litera- 
ture in Italy, and was known as the Italian Athens. In 
1468 Federigo gave orders to a Dalmatian architect, 
Luciano da Laurana, to build Mm a magnificent fortified 
palace ; it was finished and enlarged by the Florentine 
Baccio Pintelli during Guidubaldo’s reign. Rich friezes, 
sculptured architraves of doors and windows, and other 
decorations in marble, painting, and wood-work were exe- 
cuted by the sculptor Ambrogino di Milano, and bp Fran- 
• r XXIV. —"2 
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ccsoo ili Giorgio Martini of Mona (1 439-1 aOG), whom Tasan 
wrongly stab s to hue boen the principal arcliitect of the 
palace. Federico adorned liis*palaoe with fine series of 
paintings by Piero <leila Traneest a s Mclozzo da Forli, Paolo 
Uccello", and Raphael's father, Giovanni Monti* and, in 
addition to the crow d of able Italian artists whom he invited 
to his count, Flemish painters, such as Justus of Ghent, 
■visited and woikul in this hospitable city. 1 ^ The rich 
woodwork in the palace, decoiatul with or wood | 

mosaic, was tvecnled by Gotidoio Tedesco; the rooms | 
w ere filled w ith magnificent furniture, costly gold and silver 
plate, and works of art of all kinds. Lituature was no less 
encouraged umlt r the patronage of Fukrigo : it was at 
his eouit that Piero della Francesca wrote his celebrated* 
w oi k on the science of perspective, Francesco df Giorgio 
his Trattato d' An hit ct fura (published by Raluzzo, Turip, 
1M1), and Giovanni Hanti his poetical account of the 
chief artists of Ms time, among whom, probably from 
jealousy, he has omitted to mention either Justus of Gherfi 
or Francefcco di Giorgio, the latter a njpin of extraordi- 
narily versatile talents, *tho was much employed by the 
duke to design fortificeftions ajirl military engines,* te pqjnt 
wall decorations, and td ^carve sculptured ornaments. 2 
Though stripped of its art treasures anddismantled of its 
decorations, the ducal palace exists in a goodr state of 
preservation : it is a very picturesque, massive building of 
irregular plan, suited to Its* uneven* site, and stands np 
very nobly on the hill, dominating all the rest of the city, 3 
The refined magnificence of Guidubaldo’s court is elo- 
quently described by Baldas&are Castiglioke ( qj } -) in his 
Gortegimo. When Henry Y3J. of England conferred the 
order of tlie Garter on Guidubaldo, Count Castigliofte wa# 
sent to England with a letter of thanks and with the small 
picture, now in the Louvre, of St George and the Dragon, 
painted by Raphael 4 in 1504, as a present to the English 
ldng. This painting was among Charles Ids collection 
which was sold by order of the Commonwealth in 1649. 

Throughout the whole of the 16th century the state of 
Urbino was one of the cMef centres for the production of 
majolica (see Pottery, vol. xix. p. 625 sq r ), especially the 
towns of Gubbio and Castel Durante. - Most of the finest 
pieces of Urbino ware were madg. -specially for the dukes, 
■who covered their sid^h&asd&^th the rich storied piatti 
di pompa, ofwii^lme specimens have recently sold for 
from^2ft&d^o £3000, 5 Among the distinguished names 
.wfflchhave been associated with Urbino are those of the 
Ferrarese painter and friend of RapbaeJ, Timoteo della 
TJite, who spent most of his life there, and Bmmante, the 
greatest architect of his age, 6 The Milanese sculptor, 
Ambrogino, who worked so much for Federigo, married 
a lady of Urbino, and was the progenitor of* the Baroecio 
family, among whom were many able mathematicians and 
painters. Federigo Baroc$>, Ambrogino’s grandson, was 
a very popular painter, some of*whose works still exist in 
the cathedral and elsewhere in Urbino, This city was 
also the birthplace of Pope Clement S X, of several cardinals 

1 The works art from die palace of Urbino were scattered in the 
17th century. Two paintings of the Sciences, part of a series executed 
for Federigo, are now in the National Gallery, London, where they are 
doubtfully attributed to Meloaxo da Forli Another by Justus of Ghent 
is in the royal collection at Windsor. 

* The very high esteem felt for Francesco s personal character and 
genidS by the duke^s shown in a letter which Federigo wrote to the 
commune of Siena ; see Biccd, JStoria $ ArM«ttvtr<h voL ii. p. 636. 
His life is given by Vasari, parti 

* See Arnold, Iter P&M von tMfafy Leipeio, 1857 ; 

and Baldi, Ztesertxkm M Polam l UrWno, Borne, 1724, 

* For BaphatfTs birth fist Urbino, and hfe jrabaequant comwadon with 
that town, m BirnAtm 

* The BargeQe at Florence and tike Sbttrti Kenjdngton Museum 
pmm thejnest oofieettes # WhSbo 

* isAraatfi© about Hrbtoo end m mkto is given 


of the Albano family, and of Bernardino Baldi, Fa^retti, 

and other able scholars. # / 

The modern city of Uibiuo, with a population. of 5087 m. 1880, 
is the scat of an aichbishop, and still possesses a small univeisity, 
but is not a thriving place. The cathedral, a building of no 
mh einl interest, stands in the gieat piazza oppefcite the ducal palace, 
which is now used for municipal purposes <md*con,tains the city 
archives. In the sacristy them is a veiy beautiful mmiatuie-like 
painting of the Scourging of Christ, by Pieio della Fiancesca. One 
of the finest paintings by this aitist is a large altar-piece of the 
Madonna enthioned between angels and saints, now in the Breia 
at Milan ; it contains a very noble kneeling figure of Federigo in 
full armour, showing his stiange profile disfigured by a bullet, 
iv Inch earned away part of the bridge of his nose. It was origin- 
ally a votive letnble given by the duke to the monastic church of 
San Bemaidino, about a mile outside the walls of Urbino, where 
Federigo and Guidubaldo were buried. The modest house where 
Raphael vas bom and spent his boyhood is still pzeseived. It is 
now the property of a society of artists, and so is safe from destiuc- 
tion. Its rooms. foxm a sort of museum of engravings and other 
recouls of Raphael’s wotks, together with a picture of the Madonna 
by his fafchei, Giovanni Santi, formerly thought to be by Raphael 
himself. The Institute of the Fine Arts in th^ Marches contains 
a small hift interesting collection of pictures, including woiks by 
Giovanni Sanli, Justus of Ghent, Timoteo della Yite, and other 
15th-century artists. The pictrne of the Holy Commimion by 
» Justus is specially valuable from its containing fine portraits of the 
Montefeltio family and members of the ducal court. On the walls 
of the chapel of the guild or confiatemity of San Giovanni aie 
some valuable early frescos, painted by Lorenzo da San Sevenno 
and his brother, of the Florentine school, about 1416. An in- 
teresting collection of Roman inscriptions, arranged by the palaeo- 
grapher Fabretti, is still piesetved on the upper walls of a court in 
the ducal palace. In the chrneh of S. Spiiito are two paintings by 
Luca Signorelli, the Ciucifhion and the Day of Pentecost, origin- 
ally intended for a processional banner. The theatre, decorated 
by Girolamo Genga, is one of the earliest in Italy ; in it was per- 
formed the first Italian comedy, the Calandna of Cardinal Bxbbiena, 
the friend of Leo X. and Raphael. The magnificent library formed 
by the Montefeltro and Della Rovere dukes has been zenaoved 
to Rome. 

In addition to woiks quoted above, see Dennistoun, Memoirs of (he Dulses of 
Uibino, London, 1S61 ^Caic^ di San Clemente, Memone concerned h la Citfa di 
UibinOr Rome, 1724; and Sismondi, Histmre dev BfrpuUiqm Itahemes, Paris, 
1807-S. An interesting view of Uibmo, in the fiist half of tho 16th centuiy, 
occurs among tbe pen drawings in the MSS. Ai te del Vusajo , by the potter 
Piecolpasso, now in the South Kensington Museum. (J. H. M ) 

UREA is known chiefly as a component of -urine. Re- 
ferring to tbe article Nutrition (vol. xvii.*pp. 682-685) 
for its physiological relations, we consider it hire only as 
a chemical substance. Urea, CO(NH 2 ) 2 , was discovered 
byH. M. Rouelle in 1773; Foureroy and Vauquelin in 
1799 published the first exact investigation on it. In 
1828 Wohler showed that it can be obtained by the union 
in aqueous solutions of cyanic acid with ammonia, and 
thus for the first # time effected what was then considered 
an*ii$possibility, namely, the artificial preparation of an 
organic compound from mineral matter. For the extrac- 
tion of urea from urine the latter is concentrated by 
evaporation (more or less, according to its original strength), 
and then, after cooling, mixed with a large excess of pure 7 
nitric acid of 1*4 specific gravity. On standing in the cold 
most of the urea separates out as a crystalline nitrate, 
CO . NgUj , HNOg, which is collected over glass wool and 
washed with nitric add. To convert it into urea, it is 
treated with water and carbonate of baryta, which acts 
upon the HNO g as if it were present as such, the urea be- 
ing liberated. The mixed solution of urea and the nitrate 
is evaporated to a small volume and allowed to Stand, 
when the bulk of the barytic nitrate crystallizes out. The 
rest is removed by evaporating the mother liquor to dry- 
ness over a water-bath and extracting the urea with strong 
alcohol. To jrbtain fine crystals, the filtered alcoholic solu- 
tion is evaporated to dryness, the residual urea dissolved in 
a very little hot water, and the solution allowed to cool 

y This word points chiefly to the absence of nitrous acid, which, ii 
present, decomposes Ha e^ifraleat of urea into nitrogen, water, and 
^hoaoia arid* 

Vm. s {£gjf 
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slowly, when part of the urea crystallizes out in long colour- 
less Columns, not unlike those of nitrate of potash. 

Wohler's synthetical method for piepaiative pui poses usually 
assumes the following foun. Powdered piussiate of potash (see 
Peu&sio Acid) is dehydiatcd by heating, the anhydrous salt mixed 
with half its weight of anhydrous binoxide of manganese, and the 
mixture heated m a flat iron pan until the deflagration, which soon 
sots in, is completed. The residue now consists of oxides of iron 
and manganese and of cyanate of potash, NCO.K, foimed fiom 
the cyanide of potassium of the prussiate by oxidation. The cyanate 
of potash is extracted by means of the least sufficient quantity of 
cold water (hot water decomposes the salt, with the formation of 
ammonia and caibonate of potash), and the solution is mixed at 
once with the calculated weight of sulphate of ammonia, 1(KH 4 ) J S0 1 
for 2HCO . IC The two salts decompose each other into sulphate 
of potash and cyanate of ammonia ; the latter, how ever, passes spon- 
taneously and almost instantaneously into ui ea : — f 

Nco.NH 4 =co(]srn 2 ) 2 . 

Cyanate of v 

ammonia. uiea * 

The sulphate of potash is eliminated exactly as the nitrate of baryta 
is in the uimo method. That uiea is not cyanate of ammonia itself 
is pioved, fust J>y the fact that real cyanate of ammonia (pre- 
paiable hy the union of anhydrous cyanic acid with atnmonh* gas) 
is a different substance, and secondly by its not yielding any 
ammonia when dissolved in cold caustic potash ley. IJiea behaves 
to certain strong acids like a feeble basis, uniting (CON 2 H 4 partsi 
with HK0 3 parts of nitric, iH 2 S0 4 of sulphuiic, and iC 2 0 4 H 2 of 
oxalic acid into crystalline salts. As shown by its foimula, urea is 
the amide of carbonic acid : i.c.> it is C0(0H) 2 - 20H+2NBL, and 
consequently an anhydiide of carbonate of ammonia, C0(0 . $H 4 ) 2 . 
An aqueous solution of urea, when heated to 200° in a sealed-up 
tube, bieaks up into caibonic acid and ammonia ; and diy car- 
bonate of ammonia, when kept at a certain temperature, suffeis 
partial conversion into urea and water. 

Of the many methods foi the quantitative determination of fhe 
urea in mine,, the simplest is to tieat a measuied volume with 
excess of solution of hypobromite of soda (a solution of biomine in 
caustic soda lev) and to measure the volume of nitrogen evolved. , 
By theory CON 2 H 4 + 3NaBrO = 3NaBr + C0 2 + 2H 2 0 (the C0 2 is 
absorbed by the excess of alkali); but in practice, according to Dupre, 
through unknown causes only 91 per cent, of the nitrogen is actually 
evolved, which must be lemembered in the calculation of the result. 

URGA, a city of Mongolia and the administrative 
centre of the Northern and Eastern Khalkha tribes, is 
situated in 48° 20' N. lat. and 107° 30' E. long., on the 
Tola river.* The Chinese and Mongolian towns which 
make upJIurse, as the Mongols call Urga, stand on the 
high road from Peking to Kiachta (Kiakhta), about 700 
miles from the Chinese capital and 165 from Kiachta, and 
are separated from each other by an interval of 2 or 3 
miles. The Chinese town is the great trading quarter, 
and there the wealth of the district is collated. The 
houses in this part are more substantially built than 
in the Mongol town, and the streets*have a wejl-^o-do 
appearance. The population is estimated at about 5000, 
and the law which prohibits Chinamen from bringing 
their wives and families into the place tends to check 
increase. The population of the Mongol quarter is reckoned 
at about 10,000, though on the occasions of the religious 
festivals the numbers are much larger. Although trade 
is not altogether excluded, the raison d’etre of the town is 
that it is the residence of the metropolitan of the Khalkha 
tribes, who ranks third in degree of veneration among the 
dignitaries of the Lamaist Church. This “ re&plendently 
divine lama ” resides in a sacred quarter on the western 
side of the town, and acts as the spiritual colleague of the 
Chinese lieutenant-general, who controls all mundane 
matters at Urga itself, and who is also especially charged 
with the control of the frontier town of Kiachta and the 
trade conducted there with the Russians. Until quite 
lately bricks of tea formed the only circulating medium 
for the retail trade at Urga, but Chinese brass cash are 
now beginning to pass current in the markets. The 
temples in the Mongol quarter are numerous and impos- 
ing m appearance, and in one is a gilt image of Maitreya 
Bodhisattya, 53 feet in height and weighing 125 tons. 
IBjt the Chinese Urga is called K'ulun. 
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URI, 1 <s>ne of the Forest Cantons of Switzerland, ranks 
as fourth in the Confederation.* "it comprises the up^er 
basin of the Reu&s from its source to the Lake of Lucerne, 
the southern arm of which is also within the canton. Its 
total area is 415*4 square miles ; of these 1 84*4 are classed 
as productive, 40*3 are covered with forests, 44 '3 consist 
of glaciers, and 7*7 of the lake. The highest point in the 
canton is the Galen&tock (11,802 feet). The population 
in 1880 amounted to 23,694 (men having a majority of 
3000 over women), showing an increase of 7649, or 39*4 
per cent., since 1870, owing to the St Gotthard Railway. 
German is the native tongue of 18,024 persons, Italian of 
5313. The canton has always been very strongly Roman 
Catholic (23,149 in 1880). It was included up to 1814 
in the fiiocese of Constance (except the valley of Urseren, 
jvhich was in that of Chur), and since then has formed pait 
of no diocese, but is provisionally administered by the 
bishop of Chur. In Uri the limits of the ecclesiastical 
"parishes are -the same as those of the civil communes. The 
capital is Altcbrf (2901 inhabitants). Goschenen (2990) 
and Wasen (2^44) have increased since the opening of 
the St Gotthard Railway ^(1 880), wvhich runs through the 
greater part of the canton. The inhabitants are occupied 
in agricultural and pastoral "pursuits, and are very saving 
and industrious. Thcjp^n valley is fertile, but the side 
glens are very wild. Education is still very backward and 
largely-in file hands of the priests ; but an improvement 
was made in 1885. The main characteristics of the people 
are extreme conservatism and a passionate attachment to 
their religion. 

Uri is first mentioned in history in 732 as the place to which 
, Eto,#abbot of Reichenau, was'banished. For the early history of 
the canton, see Switzerland, vol. xxii. pp. 783-787. In 1410 a 
perpetual Alliance was made with the upper valley of Uiseien or 
Val Orsera, the latter being allowed its own headman and assembly, 
and courts under those ot Uii, with which it was not fully incor- 
porated till 1S03. In 1440 Uri alone von the Yal Leventina for 
good, the title being confirmed by a treaty of 1466 with the duke 
of Milan and by the bloody fight of Giomico (1478). At the Refor- 
mation, Uri clung to the old faith (see Switzerland, vol. xxiu 
pp. 790-791). In 1798 on the formation of the Helvetic lepuhlic 
uri lost all its Italian possessions. In September 1799 Suwaroff 
and the Russian aimy, having crossed tho St Gotthard to Altdorf, 
were forced by the French to pass over into Sehwyz, instead of 
sailing down the lake to Lucerne. In 1803 Uri became an independ- 
ent canton agaii*, with Urseren, but without tho Yal Leventina. 
It tiied haid to bring back the old state of things in 1814-15, and 
opposed all attempts at refoim, joining the League of Sarnen in 
1832 to maintain the pact of 1815, opposing the pioposed revision 
of the pact, and being one of the members of the Sonderbuud in 
1843. Despite dSeat in the war of 1847, Uri voted against tho 
federal constitution of 1848, and by a crushing majority against 
that of 1874. The existing constitution of Uii is that name* in 
1850 and amended in 1851, 1872, 1879, and 1881. The “ landes- 
gemeinde,” composed of all male citizens of twenty yeais of age, 
meets annually on 1st May, and is the supremo legislative assembly* 
Theft is a subordinate legislative assembly (landiath), consisting 
of the landammann or lieadmawsand his deputy, 4 of the members 
of the executive, and 70 fleeted* membezs (1 for every 300 of the 
population), which drafts bills and passes laws provisionally in case 
of necessity. The executive consists of 9 members— the landam- 
mann, his deputy, aiSfl the treasurer, with 6 elected members. By 
an immemorial custom 7 men of 7 different families, bearing dif- 
ferent names, can cause an extraordinary meeting of tho assembly 
of their “ gemeinde ” to be summoned, or call on the landrath to 
do the same in the case of the “landesgemeinde,” 

See K. F, Lnaser’s Gesch. des Kawtona Uri (1862). * 

URIC ACID, as explained fully in the article Nutri- 
tion (vol. xvii. p. 683), is one of the penultimate pxoduets 
of the tissue waste in the human body. ‘While the bulk 
of the nitrogen of the albuminoids passes off through the 
bladder as Urea (g.v.\ a small portion of it stops at the 
uric acid stage. Human urine contains only a fraction of 
a per cent, of the acid, chiefly as soda salt ; abundance of 

1 The name is probably connected with &e same obscure root as 
Urseren and Reuss, and is popularly derived from UrochSt “wild bull,” 
a bull's head having been for ages borne on the cantonal sJjJelcC 
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uric arid is met with in tho excrement of spruents and 
birds, with whom it is the principal nitrogenous product of 
tissue WMste. For the propaiatiou of uric acid (C,H jN ^ 3 ), 
Or vn-o (7.?*.) is boiled rep< atedly with a solution of borax 
in 120 parts of water* The filtered, solution is .acidified 
with hydrochloric acil v when impure uric acid separates 
oul as a brown precipitate, which is washed with cold 
water. For its purification it is dissolved iri hot dilute 
caustic potash or *oda ley, the solution filtered, and the 
filtrate saturated w iih carbonic acid. An almost insoluble 
acid urate of alkali separates out, which is collected on a 
filter, washed, and decomposed by adding it in instalments 
to hot dilute hydrochloric acid. Uric acid separates out as 
a white precipitate, which is filtered off, washed, and dried, 
to be re-purified by a repetition of the alkali process or 
otherwise. Pure uric acid form 1 * a snow-white micro- 
crystalline powder, de\oid of smell or taste, soluble in 180(5 
parts of boiling and in 1 1,000 parts of cold water, but 
insoluble in alcohol and in ether. When heated it suffers* 
complete decomposition. r 

For its detection in urine,-* the urine is mixed with excess of 
hydrochloric acid, and allowed to stand, when the uric acid separates 
out, generally coloured reddish by infpuritios. To identify the pre- 
cipitate, it is' dissolved in a few' di<*ps of nitric acid on a watch-gins. 1 *, 
and the solution cautiously evaporated to dryness. The residue, if 
exposed to ammonia gas as it comes S'fffrwn the stopper of ft liquor 
. ammonire bottlo, assumes the intense phple colour of “murexide.” 

Prates . — Uric acid dissolves in excess of ^austic fpotash ley as 
dipotassie salt, soluble*in 44 parts of cold wafer, with 

the formation of a "strongly alkaline solution. On the saturation 
of the solution with carbonic acid one-half of the potash is elimi- 
nated as bicarbonate, and a neutral salt, CgHsKl^Og, comes down 
as a precipitate, soluble in 800 parts of cold water. Soda and 
the alkaline earths behave similarly* But mote interesting than 
its salts are the numerous derivatives obtainable from it, chiefly by 
the action of oxidizing agents. Most of these were discovered and 
investigated by Liebig and \V< folei in a classical research published 
in 1838. From 1861 to 1 863 Adolf Bayer supplemented their work 
by important new discoveries. He showed that all those meta- 
morphoses of uri< acid fail in naturally with the assumption that tho 
molecule of uric arid consists of two urea rests-— (NHXCOXNH)— • 
united each by its two nitrogen affinities with a tiicaibon group, 
(0,0), by carbon affinities of the latter. To give an example of the 
practical meaning of the theory, — if uric acid is oxidized cautiously 
with nitric acid, one o f the urea rests by uniting with tho 2H of 
an lIuO is split off as uiea, while the rest unites with the oxygen 
of the H-0 and other O + H 2 O into alloxan, — 

( HJT) - (CO . C( OHy CO) - (ff H). 

the ureid of mesoxalic acid, HO - (CO? C(OH), . CO) - OH. On the 
application of more energetic oxidizing agents, that one urea rest 
still survives, but the tricar boa nucleus burns down into the 
radical ^of oxalic arid, with formation of parabasSc acid, 


(HN)- 


(Cj0 3 )-<HH), 


the ureid of oxalic acid, HO(O a 0 2 )OH. 

URINE. See Urea and Uric Acn> ; also Nutrition, 
vol. xvii. pp. 682-684. • 

URMIA, or Urhmxah, a tgien of Persia, in the province 
of Azerffijan (Adarbaijan), Ifes 1 JB miles south-west of 
Tabriz and 10 from the we^t side of Lake Urmia, in the 
midst of an extremely fertile, highly cultivated, and densely 
peopled plain. Within the enclosures, consisting of a wall 
and deep ditch? that can be flooded, there is a mixed 
Mohammedan and Christian population of from 25,000 to 
30/000, while the surrounding district is studded with 
over 300 populous villages,^ Some oi the streets are 
broadej than is usual in Oriental towns and several are 
traversed by running water ; but, beyond a busy bazaar 
and two or three old mosques, there is nothing of any 
interest. The chief industries are weaving, dyeing, and 
especially tillage abundant crops of rice, melons, cotton, 
and excellent tobacco being raised in the neighbourhood. 
Upnia has for many^ years been the centre of an American 
mission, which has had bohsiderable success, especially 
ap-oalled u w orNesfcorian Christians. 


According to an old tradition, Urmia was the birthplace of 

Zoroaster. . . , r . - 

The lake, which takes its name from the town, and which is also 
known as the Daria-cha, or “ Little Sea,” is a complefely landlocked 
basin, filling a shallow depiession at the oast foot of the Kuiriish 
llndilandb, but still about 5000 feet above sea-l$veL It is 90 miles 
long north and south, 30 miles broad, and 250 round- with a total area 
of 1600 square miles, but a mean depth of not more than 10 or 12 
foot (45 in the deepest part sounded by Monteith), so that the whole 
volume is at least six times less than that of the much smaller lake 
of fionevo. ° There are as many as fifty-six islands, grouped chiefly 
towards the south, the largest 5 miles by 2, the smallest meie locks, 
and none permanently inhabited, although they are rilled or used 
lor glaring horses and sheep in winter. Although fed by numerous 
streams, tho lake is intensely saline, more so even than the Dead 

H Sea, and is consequently inhabited by no fish or other acmatic 
fauna, except a peculiar species of small crustacean, which affords 
abundant food to numeious swans and other wild-fowl. The salt, 
which forms extensive incrustations some inches thick round about 
the shelving noitli-eastem and southern shores, appears to be de- 
rived from Teitiary beds (Dr E. Tietze), and the geological formation 
appeals to resemble that of Lake Mr is in southern Persia (Blanford). 
Tho whole lacustrine basin, including the farthest ^ources of its in- 
fluents, has ftn area of about 20,000 square miles/ and the flooded 
part stood formeily at a much higher level than at present, as is 
shown b/the watermarks on the encircling heights, and by the 
$hahi peninsula in the north-east, which at onetime was certainly an 
island. In recent years the evaporation has on the whole balanced 
the inflow, although the lake is now said to t* 
to tho larger discharge from the Jaghatu { 
formerly to a great extent absorbed in irrigating the southern 
Miandab plain. Near the Selmas river and at the village of 
Dihkergaa in the south-east occur the famous t( marble springs,” 
yielding tho pink, yellow, and white “ marble of Tabriz/' used for 
ornamenting many public buildings throughout western Asia. 

•URQUHART, or Urcharb , 1 Sir Thomas (c. 1605- 
1660), one of the most original and raciest translators from 
any foreign language into English, was the son of Sir 
* Thomas Urquhart of Cromarty, the representative of a 
very ancient family, and of Christian, daughter of the 
fourSi Lord Elphm&tone. His birth-year is uncertain, 
but it is guessed at I §05, and his birthplace was the old 
mansion-house of Cromarty. Not much is known of his 
youth, or indeed of any part of his life; but he was certainly 
well educated, travelled over Europe, succeeded to a con- 
siderable, though much embarrassed inheritance, and got 
together a remarkable library, which, however, '"fell into 
the hands of his creditors. All his later life was disturbed 
by pecuniary and political difficulties. He was an enthu- 
siastic Royalist ; and, so far as religious matters went, his 
principles jpay be judged from his favourite signature, 
C£ C. P./ ? for Christianus Presbyteromastix. He took part 
in the “ Trot of Turriff” in 1639, and was rewarded by 
being knighted on 7th April 1641 by the king's own hand 
at "Whitehall. He took occasion by this visit to London 
to see through the press his first work, a collection of Epi- 
grams* oi no great merit. Four years later, in 1645, he 
produced a tract called Trissotetras, a treatise on logarithms, 
adjusted to a kind of memoria technica, like that of the 
scholastic logic. In 1649 he was proclaimed a rebel and 
traitor at the Cross of Edinburgh ; but this does not seem 
to have done him much harm, and, though he took part 
in the march to Worcester, and was there wounded and 
taken prisoner, his always embarrassed affairs do not seem 
to have been much worsened thereby. He published in 
rapid succession during 1652 and 1653 a series of tracts 
with quaint titles and quainter contents. Pmtochrono- 
chaTiM (sic) is an almost unbelievable genealogy of the 
house of Urquhart up to Adam, with the names extem- 
porized for «the earlier ages in a kind of gibberish, which 
seems to be after the pattern of the giants and heathens 
in the Amadis. Ecshibcdauron,, supposed to be a treatise 
on the virtues of a jewel found in the streets of Worcester, 
is in reality a rather elaborate treatise on the virtues of 
the Scottish character, as shown in the Admyable Crichton 


1 So spelt on the title page of his tot work. 
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and *0111618. Finally, Logopandecteision handles the sub- 
ject* of a universal language. These original works of 
Urquhart’s,#ccs far as intrinsic literary merits go, are not 
of much account; but they show perhaps better than any- 
thing else that Singular mixture of patriotism, generosity, 
shrewdness, Ifumour, with prejudice, almost insane family 
pride, crotchet, pedantry, and apparent insensibility to 
some kinds of the ridiculous which was the dominant 
characteristic of a certain part of the Scotthh nation, 
and which has furnished Sir Walter Scott with some of 
his most matchless studies and touches. The Translation 
of Rabelais, which Urquhart produced in 1653, is a very 
different work from the literary point of view, entering 
into and reproducing the author’s spirit with wonderful 
success, and, though by no means technically faithful, far 
excelling in value all merely faithful versions. Next to 
nothing is known of Urquhart after its* date; it is said 
that he sought a refuge, like other cavaliers, on the Con- 
tinent, and <iied (1660) of a fit of laughing, ^brought on ' 
by joy at hearing of the Restoration. * * ^ 

His original Works, with such scanty particulars of lift life as aie 
known, and with reproductions of two oiiginal and curious frontis- 
pieces, which represent him as a handsome and dandified weaier 
of full cavalier costume, were published in a stately quarto volume 
by the Maitland Club (Edinburgh, 1834). The Rabelais lias been 
repeatedly reprinted, and with Motteux’s additions forms the sub- 
stance of Gargantua and Pantagrucl in Bohn’s Extra Series. 

UKSINUS, Zachakias (1534-1583), German theo- 
logian, and one of the authors of the Heidelberg Catechism 
(see vol. v. p. 219), was a native of Breslau, and became 
a disciple of Melanchthon at Wittenberg. He afterwards 
studied divinity at Geneva under Calvin and Hebrew at 
Paris under Mercier. In 1561 he was appointed professor 
in the Collegium Sapientise at Heidelberg, where in 1563 
at the instance of the elector-palatine, Frederick IH., he 
drew up the Catechism in cooperation with Kaspar Olevian. 
The death of the elector in 1577 led to the removal of 
Ursinus, who from 1578 till his death in 1583 occupied 
a professorial chair at Neustadt-an-der-Haardt. His Works 
were published in 1587-89, and a more complete edition 
by his son and two of his pupils, Pareus and Reuterus, 
in 1612. 

URSULA, St, and her companions, virgins and martyrs, 
are commemorated by the Eoman Church on 21st October. 
The Breviary gives no legend; but in current works, such 
as Butler’s Lives of the Saints, it is to the effec? that “ these 
holy martyrs seem ... to have met a glorious death in 
defence of their virginity from the army of the Hqn& . . . 
They came originally from Britain, and Ursula was the 
conductor and encourager of the holy troop.” The scene 
of the martyrdom is placed near the lower Bliine. • 

The date has been assigned by different writers to 238, c. 283, and 
c, 451. The story, however, is unknown both to Jerome and to 
Gregory of Tours — and this though the latter gives a somewhat 
detailed description of the Cologne church dedicated to that Theban 
legion with which the tradition of the martyred virgins was very 
early associated. The story of their fate is not entered under 
21st October in the martyrology of Bede (ob. c. 735), of Ado (e. 
858), of Usuard (ante 877), Notker Balbulus (896), or Hrabanus 
Maurus (845); but a 9th -century life of St Cunibert (ob. 663) 
associates a prominent incident in the life of this saint with the 
basilica of the sacred virgins at Cologne (Surius, vi. 275, ed, 1576). 
Not only does Archbishop Wiehfrid attest a grant to the church 
of the sacred virgins outside the walls of Cologne (in 927), but 
he was a large donor in his own person. Still earlier a Cologno 
martyrology, written, as Bmterim plausibly urges, between 889 
and 891, has the following entry under 21st petober : “xi. vug. 
Ursula Sencie Gregorie Pinose Marthe Saule Britule Satnine 
Rabacie Saturie Paladie.” Much shorter entries are found in two 
of the old martyrologies printed in Migne (cxxxviii. 1207, 1275). 
A more definite allusion to the legend may be found (c. 847) in 
Wandelbert’s metrical martyrology (21st October) : 

w Tone Bttmerosa simul Rfieni per litter* fulgent 
Christ! virginals erects tropes* maniplis 
Agrippina urbi, qu&rom furor imptas ohm 
* fflm nmetarit dudridbns inclyt* wnctis.* 

<H * 
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The full legend first makes its appearance in a festival discourse 
(s ermo) lor 21st October, ^rittui, internal evidence seems to 
show, between 731 and $39. This set mo does not mention St 
Uisula, but makes Finnosa or Vinnosa the leader of these spiritual 
“amazons,” who, to avoid Maximian’b persecution, left their inland 
home of Britain, following their bridegioom Christ tow aids that 
East whence then faith had come a bundled years be fine. The con- 
diment traditions ut Britain, Bataua (whue many chapels still 
preserved their memoiy), and Cologne are calh d in opulence to piove 
the same origin. Tin 1 legend was already very old and the festival 
“ nobis omni tempore culohoirima” ; but, as all written documents 
had disappear'd since the burning of the early church erected ovei 
the sacred bones, the pieaelier could only appeal to the continuous 
and careful memoiy oi the society to which he belonged [aost rates). 
Even in his time there wcic sceptics who pointed dubiously to the 
full-glow n hones oi 4£ w idow s ” and ot men among the so-e illed virgin 
lelics. But to a priori rtasonei s who morked at the notion of gather- 
ing so Jjgige a hand of uigins in one place tlicie was a triumphant 
answer icady: if Christ, while }ct a man on eaith, could summon 
*“ twelve legions of angels” to his aid, bundy we could allow that 
a meagre hand of “less than 12,000 riigms might follow the stain- 
less lamb ” in heaven. The authoi of the sumo pointedly rejects the 
, two theories that cornet tod the hoi} \iigins with the Theban band 
and hi ought* them as pilgrims from the East to the West ; but he 
adds that even V liis days there still existed an inscription in the 
church, showing how it had been restored from its foundations by a 
certajn*“ Clematius, vir consularh, e^paitibus Oiientis.” 

Two or thiec centuries later tin; Tamo XL MM. 88. Virghnm , 
based apparently on the icvelaVons made to Helentrude, a nun of 
Heerse near Pa< lei horn, gives a wondeiful increase of detail. The 
narrative in its piesent ftim^ay date somewheie between 900 and 
1100, while Helentrude apparently flounshed hefoic 1050. Ac-* 
coKdinff to for account, fihe son of a poweiful pagan king demands 
in inamage Ursula, the beautiful daughter of IJeonotus, a king “in 
partihus Britannhe.” Ursula is warned by a dream to demand a 
respite of throe years, dming which time her companions aie to be 
11,000 virgins collected from both kingdoms. After vigorous 
exercise in all kiTids of manly spoits to the admiration of the popu- 
lace they are earned off by "a sudden breeze in eleven triremes to 
Thiel in Guelderland on the Waal. Thence they sail up the Rhine by 
way of Cologne to Basel, at which place they make fast their vessels 
anu proceed on foot to Rome. Returning, they re-enter their £hips 
at Basel, but are slaughtered by the Huns w hen they reach Cologne. 
Their relics are then collected and buried “sient hodie illic est 
cemere,” in a spot where “to this day” no meaner scpult]j[ie is 
permitted. Then follows the usual allusion to Clematius ; the 
date is expressly fixed at 238 ; and the whole revelation is seem- 
ingly ascribed to St Cordula, one of the eleven thousand, who, after 
escaping death on the first day by hiding in one oi the vessels, on 
the morrow gave herself up to death of her own accord. Towards 
the beginning of the 12th century Sigebeit of Gembloux (ob. 1112) 
gives a brief resume of the same stoiy. He is the first to introduce 
the name of At#!a, and dates the occurrence 453. 

Passing over the visions and exhumations oi the first half of the 
12th century, we como to tKo singulai revelations of St Elizabeth 
of Schonau. These revelations, delivered in Latin, Geiiuan, or a 
mixed jargon of both languages, vcie turned into simple Latin by 
Elizabeth’s brotl^r Egbert, Irom whose Avoids it would s^cm that 
in 1156 an old burial ground had lately teen laid open near 
Cologne. The cenj^tcry was naturally associated with the legend 
of St Ursula ; and, this identification once accepted, it is not un- 
likely that, when moie careful investigation revealed male skeletons 
and tombstones bearing the names oi men, other and more definite 
epitaphs w T ere invented to reconcile the old traditions with the 
facts of such a damaging discovery. Hence j>erhaps the barefaced 
imposture: “ Cyriacus, papa Jtomanus, qui cum gaudio suseepit 
sanctas virgines et cum m Ooloniam reversus martyrium suscepit” 
One or two circumstantial forgeries of this kind would foim the 
basis of a scheme hv explaining not a few other problems of the 
case, such as the plain inscription “Jacobus,” whom St Elizabeth 
promptly transformed into a supposititious British aichbishop of - 
Antioch, brother to the equally imaginary British Pope Cyriacus. 
For these epitaphs, with others of a humbler kind, w T ere brought 
before St Elizabeth to he identified in her ecstatic conveise wi*h St 
Verena, her cousin St Ursula, and others. Elizabeth herself at 
times distrusted her own revelations : there was no CJyriac in the 
list of the popes ; Antherus, who was said to be his -successor 
(235-236), died more than two centuries before Attila, to whom 
common report assigned the mas&aeie ; and it was hardly credible 
that James of Antioch could cut eleven thousand epitaphs in less 
than three days. Every doubt, however, was met by the invention 
of a new and still more improbable detail. According to St Y erena, 
the virgins suffered when Maximus and “ Africanus ,r weie prindpes 
at Rome (’387-388). 

In 1183 the mantle of St Elizabeth felfupon Hennann Joseph, 
a Prsemonstratensian canon at Steinfeld. He had!' to solve a more 
difficult problem than St Elizabeth’s ; for the skeletons of little 

** a 
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children, ranging in age from two months to seven year^ had now 
leen found buried with the %a<*red virgins. But even such a diffi- 
culty Hermann explains away as fcaduy as lie does the fact of his 
having changed St Elizabeth’s nam£ for the royal bridegroom 
from iEthcrius to llololernes : the prince in question hail two 
names* and the little children were brothers, sister’s, or more distant 
relatives of the eleven thousand. Hermann's revelations ai^ mainly 
taken up with an attempt td*sliow the mutual relationship of nearly 
all the characters ho introduces. The names are a most extraordi- 
nary mixture. Among British bishop we have Michael William, 
James, and Colunibanus. Sovereign princes,— an Oliver, a Clovis, 
and a Pippin,— 1 start out in every page, till the writer finds it neces- 
sary tn apologize tor the number of his kings and his own blunders. 
But, for .all this, Hermann exposes Ins own doubts when he tells that 
often, as lie was preparing to write, he heard a voice bidding liim 
by down the pen, “ for whatever you write will be an unmixed lie.” 
ileinumi makes St Ursula a native of Brittany, and so approxi- 


mates to the version of the story given by Geoifrey of Mq^mouth 
t’ding to whom Maximum, after fleeing 


{ Jlibtorm Briton urn ), according tu \wium ajLciAiuuau, tuber ueeiug 
frorn Rome, and acquiring Britain by marriage, proceeds to conquer 
Brittany and settle it with men from the island opposite. Por 
these settlers ho lias to find British wives, and to this end collects 
11,000 noble and 60,000 plebeian virgins, who aro wreaked on their 
passage across. Certain of the vessels being driven* upon " bar- 
barous islands,,” their passengers are slain by GuqAius and Melga, 
“ kings of the Huns and Hcts, *whom Gratian had called in to his 
aid against Maximian. In this version St Ursula is a daugh^r of 
Dionotus, king of Cornwall. Hyrmatm alludes more than once t<f 
the HisioHa Brit on urn, and oven tf King Arthur. 

The legend of St Ursula is perhaps the most curious instance of 
the development of an ecclesiasticalAnyti. "We know, hcftvever, 
ioo little about its earlier stages to jusWy any serious attempt at 
estimating what amount of historic truth ruylerlies It, and it^is 
doubtful whether many of the efforfcfcin this direction do n^t make 
a larger demand on human credulity than the legend itself. Even 
in the earliest form known to us this legend is probably the com- 
plex growth of centuries, and any claim to the discovery of the 
first germ can hardly approve itself to the historic sense. These 
remarks apply especially to that venerable rationalization which 
evolves the whole legend from a misreading of Undccimilh into 
miUict. A more modem theory makes St Ursula the 
Chr&tiamzed representative of tho old Teutonic goddess Freya, 
w’ho, in Thuringia, under the name of Horsel, welcomed the souls 
oi dead maidens. Not a few singular coincidences seem to point 
m the same direction, especially the two virgins, "Martha and 
ban la, whom Usuard states to have suffered "cum aliis pluribus ” 
on 20th October, whence they were probably transferred to 21st 
October. It is curious to note that Jerome and many of tho ear- 
liest martyrologica extant have on 21st October the entry "Da&ius 
Eqtiais, Oaius cm dmlecim mil Mbits. ” Even in copies of Jerome 
tins is transformed into milUlus ; and it is perhaps not impossible 
that to this misreading we may indirectly owe tho "thousands” 
in the Urania legend. So far as is known to tlmpresent writer, 
tho two entries are mutually exclusive in all the early martyr' 
ologies. mentioned in this article, and la those printed in Micne, 
emm The earlier "Basins” entry seems to disappear steadily, 
thouglf slowly, as the Ursula legend works its way into current 
marfyrolflgtes. • 

Vitajltitariyrim S . Umhv, Culogne. l&7,ttnd the Bolland- 
Gpt^ber, The mtionaMtion of tho btory is tobe 
Schade s Dlebage m far Mligm Urmia , Hanover, 1854. of 


girls. It was approved in 154# by Paul HI., and in 1572 
Gregory XIII., at the instance of CSferles Borromeo, made 
enclosure obligatory and declared it a religious order under 
the role of St Angastine. In the following oentuiy it 
.was powerfufly encouraged and supported by St Francis 
de Sales ; and towards the beginning of the 18th century, 
the period of its greatest prosperity, the order embraced 
20 congregations, with 360 convents and from 16,000 
to 20, M0 nuns. It still has some importance and possesses 
i^Q**"* Austria alone. 
URUGUAY. The republic of Uruguay, officially known 

toUS °* ®“ Umtriy and long 

logger c&lled the Banda Obibsw (meaning the land on 

2* mOm side of the large river from whitffi the country 
Mm its tnorf*™ name), is the smallest ijjdroeadent state 
ii runs oontemriwws w&h the south- 




and 35° S. lat. and 53° 25' and 57° 42' W. long. ; its«area 
is 73,185 square miles. The country is in some seifee a 
peninsula, having a seaboard on the Atlantic «Qcean of 120 
miles, a shore line to the south on the river Plate of 235 
miles, and another of 270 miles along thedJruguay on the 
west. The boundaries separating it from Ho Grande do 
Sul, a province of Brazil, are Lake Mirim, the rivers Ohuy, 
Yaguaron, and Cuareim, and a mchilla or low range of hills 
called Santa Ana. The extent of the northern frontier from 
the Cuareim to the bar of the Chuy on the coast of the 
Atlantic is 450 miles, Uruguay is intersected nearly from Rivers, 
west to north-east by the river Negro and its affluent the 
Yi. ^ Tire Uruguay (see Plate Bivee, vol. xix. p. 187) is 
navigable all the year by steamers from the island of Martin 
Garcia at the mouth to Salto (200 miles). Above this 
place the navigation is interrupted by rapids. The ordinary 
volume of wate? in the Uruguay averages 1 1 millions of 
cubic feet per minute. The Negro, of which the principal 
port is the city of Mercedes, is the only impprtant and to 
any jftacticai extent navigable inland river. Others are 
navigable* for short distances and by steamers of light 
draught. Besides the rivers mentioned, the chief streams 
are the Santa Lucia, which falls into tke Plate a little 
west of Montevideo; the Queguay in Paysandii; and the 
Cebollati^ rising in the sierras in Alinas and flowing into 
Lake Mirim. These rivers as well as the Uruguay are fed 
by innumerable smaller streams or “arroyos,” many of 
which have the importance and sometimes tho names of 
rivgrs, such as the Arapey in Salto, the Dayman in Pay- 
sandd, the Yaguary (an affluent of the Negro) in Tacua- 
rembd, the Arroyo Grande between the departments of 
fJoriano and San Jos4, and the San Jos6 (an affluent of 
the Santa Lucia). None of the sierras or mountains in Monn- 
Unigtay exceed (or perhaps even attain) a height of tains. 
2000 feet ; but, contrasting in their tawny colour with the 
grassy undulating plains, they loom up high and are often 
picturesque. They are ramifications of a range which, 
breaking away from the Andes in about 20° S. lat., reaches 
the frontier of Uruguay in 32°. Here the chain divides, 
forming the Ouchilla de Haedo on the north and west 
and the Cuchilla Grande on the south and east. In the 
departments of Alinas and Maldonado the second range 
takes the name of the Ghost Mountains. No accurate 

u W S * vey has yet been made > but ifc ia known that 
the hills in me north are chiefly gneiss and granite and in 
other parts porphyry and sandstone. Tho hilly districts 
in tnefnqrth and east contain minerals of many kindg, jjj. 
dndmg gold, lead, copper, agate, amethyst, alabaster, and 
marble. The limestone, granite, and marble quarries have 
some commercial value ; but so far little progress has been 
made in the working of metallic veins. For the gold 
mines, see helow. 

The seat of government is the city of Montevideo 
( 2 .».) at the entrance of the river Plate. The harbour 
and roadstead of that port form the only good natural 
refqge for shipping for hundreds of miles south of Eio 
de Janeiro. 

and SI eaMly ? ima f' Endemic diseases are unknown oiimata 
S C . .?, 1 ?. According to the tables of mortality for 
Jf aL \°n fht’M ° ■ 9640 deat . lls 45 * ete of Petals over 100 years 
+v, “ taor > way from the sea and the shores of the 
i frequently rises in summer as high as 
M Jffef- 4 ln *2*" falIs , as “ S5°’6 Fahr. In the dis- 

fioast tka tiiermometer seldom Alls below 
F ’“ d omy mr a few moments and at long intervals has it been 
it's ft, 105 ', The “oual rainfeU festatod to be 
Z “r S f (W ' 8S k0ll4a )‘ arises not from 

arf™ «1 0 J ° “* *0® grater quantity which fells in 

10136 Coring Ore wars 1842 to 1852 
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Flora. The pastoral wealth of Uruguay as of the neighbouring Argen- 
tina* Republic is due to the fertilizing constituents of “ pampa 
mud,” geologically associated with gigantic antediluvian animals, 
whose fossil remains are found abundantly in those regions. The 
country is rich in hard woods, suitable for cabinet work and certain 
building purposes. The principal trees are the alder, aloe, palm, 
poplar, acacia, willow, and eucalyptus (recently introduced). The 
“montes,” by which are understood plantations as well as native 
thickets, produce amongst other woods the algarrobo, a poor imita- 
tion of oak ; the guayabo, a substitute for boxwood ; the quebracho, 
of which the red kind is compared to sandalwood ; and the 
uruuday, black and white, not unlike rosewood, Indigenous palms 
grow in the valleys of the Sierra Jose Ignacio, also to some 
extent in the departments of Minas, Maldonado, and Paysandu. 
The myrtle, rosemary, mimosa, and the scarlet-flowered ceibo are 
amongst the plants commonly seen. The valleys within the hill 
ranges are fragrant with aromatic shrubs. In the plains below the 
swards are gay with the scarlet and white verbena and other wild 
flowers of brilliant hues. The country abounds in medicinal plants. 
The sarsaparilla even colours the water of the Rio Negro and gives 
to it its name— the 4 ‘black river.” m 

Fauna. Amongst the wild animals the tiger or ounce— called in the 
Guarani language the “ja-gu&” or “big dog”— and the puma are^ 
found on the fiontier of Brazil and on the wooded islets and banks 4 
of the larger rivers. The tapir, fox, deer, wild cat, wild dog, 
carpincho or water hog, and a few small rodents nearly complete 
the list of quadrupeds. A little armadillo, the mulita, must be 
mentioned as the living representative of the antediluvian giants, 
the mylodon, mastodon, megatherium, &c. The ostrich — Rhea 
americaw — roams everywhere in the plains ; and there are a few 
specimens of the vulture tribe, a native crow (lean, tall, and ruffed), 
partridges, and quails. Parakeets are plentiful in the “montes,” 
and the lagoons swarm with waterfowl of all descriptions. Tlie 
most esteemed is the “ pato real,” a large duck. Of the birds of 
bright plumage the humming bird and the cardinal— the scarlet, 
the yellow, and the white— are the most attractive. The fish of 
the lagoons and streams are coarse, and some of them primitive in 
type ; but two or three kinds, found generally in the large river’s, 
are much prized. The varieties of fish on the sea coast are many 
and excellent ; 130 species are known. More than 2000 specie? 
of insects have been classified. The scorpion is rarely seen ; but 
large and venomous spiders are common. The principal Reptiles 
are a lizard, a tortoise, the “vivora de la cruz,” a dangerous viper, 
so called from marks' like a cross on its head, and the rattlesnake, 
this last in Maldonado- and the stony lands of Las Minas. 

At the commencement of the 19th century the population of 
Montevideo and the surrounding territory was estimated by Azara 
at 30,000, one-half of these being given to the city of Montevideo. 
This total %eems not to have included what remained of the in- 
digenous inhabitants in the north, and west, though the Indian 
population of the Jesuit missions before these were destroyed, about 
the year 1767, was known to be very numerous. But the aborigines 
have now completely disappeared. They have been supplanted by 
half-breeds,, from whom the class known as gauehos are mostly re- 
, cruited. The gauehos are now being supplanted by European im- 
migrants and their progeny. In 1829, the epoch ofthe declaration 
of independence, the population is stated to have numbered 74,000, 
and, in 1852, after the great war, 131,969, In 1860 the number had 
risen to 221,300 and in 1873 to 450,000. Comparatively recent esti- 
mates place it between 450,000 and 700,000, the latest official 
estimate being 551,768 : but no formal census has yet been taken. 
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is 25*41 per cent, of the population (in the department of Monte- 
video 42*29 per cent and in the others 24*66 per cent.), consisting 
of 39,780 Spaniards, 36,303 Italians, 20,178 Brazilians, 15,546 
, Argentinians, 14,875 French (principally Basques), 2772 English, 
2125 Germans, and 9143 of other nations. The density of the 
population in the metropolitan department is 365 inhabitants per 
square mile j in the, whole republic it is 4*83, in the agricultural 
department of Canelones 27*37, and in the remote departments of 
Tacuarembd and. Rivera about 1*6. In respect of numbers the 
males have a slight preponderance over the females, Of the child- 
, ren 20*23 per cent, are illegitimate, -in the metropolitan depart- 
ment 7 *73 andin the rural departments 23 *24, , Illegitimate births 
have recently decreased, a fact which may be explained by the insti- 

■ tuition of civil marriage and by the appointment of registrars in 
the remote country districts. ^Marriages take place at the rate of 
6*8 per 1000. The death-rate is only 16*5 per 1000. 

Adminis- The country is dividedunto eighteen' departments, of which that 
1 trative , of Montevideo is the; smallest, although it contains, one-fourth of 
divisions, the total population. Adjoining this is Oanelones; and jin a 
s , [ northerly directiqn arethose of Florida, Burazno,Taeuaremb6, and 
: ; ' 1 j ' ' Rivera, $h$ last-named bordering; on Brazil; To the eastward on 
: thuitianiic are Maldonado and Roch^ and north and west of these 

■ To the west, along the 

[ «** fegaay, San: Joed, Oolonia, Soriano, 'Rio Negro, .and 

'n#fh' : ?towards the Brazilian frontier -'are 


Salto and Artigas. The principal inland town is San Jose. The 
chief ports, besides Montevideo, are Salto, Paysandu, Fray Bentos, 

Mercedes, Colonia, and Maldonado, 

More than two centuries ego the Banda Oriental was looked upon Agricul- 
by the Spanish colonies on the opposite banks of tbe Plate and ture and 
Uruguay as a station for the breeding of live stock and the-cutting industry, 
of timber and firewood. And at this day, in spite of the thriving 
foreign ’ trade of Montevideo, it still partakes largely of this char- 
acter. It boasts of 20,000,000 sheep— perhaps 14,000,000 would 
be nearer tbe mark— and 8,000,000 bead of cattle. The country 
being in general pastoral, sheep and cattle grazing is the main 
occupation of the people ; the sheep flourish best iu the southern 
and western departments, whilst the principal cattle districts are 
towards the north and east. More than two-thirds of the public 
wealth, estimated variously between £80,000,000 and £120,000,000, 
consist of land, live stock, and rural properties. Ninety-six per 
cent, of the exports of tbe country consists of live stock and tlieir 
produce— wool, hides, horns, hair, sheepskins, tallow, grease, bones, 
bone-ash, and jerked beef. More than half the fixed property and 
commercial capital is in tbe hands of foreigners. At Fray Bentos, 
in the department of Rio Negro, is the Liebig factory of extract of 
meat ; at Oolonia there is a branch of tbe River Plate Frozen Meat 
Company. But, apart from these, and some breweries, flour-mills, 
tanneries, establishments in Montevideo for tbe making of boots 
and shoes and" clothing, and a few local industries* unnaturally 
fostered by high import duties, tb^re are no manufactures to speak 
of. Agriculture is still in*a promising, infancy. Latterlyit has 
-made great strides ; yet the export of agricultural produce appears 
to be relatively insignificant. Ja intervals during the last twenty 
yearn agricultural settlements (colonies) have been established with 
great success in different departments, but principally in Colonia, 
where the settlers are mos^y Italians and Swiss. These prosperous 
colonies haje already iij. Colonia outgrown the space originally 
allotted ; but owing to tbe irregular and illegal appropriation of 
the public lands there is no more laud to bestow on settlers, native 
or foreign, except at the exorbitant rates demanded by private 
owners and speculator’s. 

At Cunapird in Tacuarembo gold was accidentally discovered in Minerals. 
1842. Tire mines have been worked at intervals since 1667, but, 
partly owing to difficulties of communication, with indifferent suc- 
cess. But gold-mining seems to have lately assumed a more hope- 
ful aspect, owing to the employment of improved and economical 
machinery introduced by a French company. The metals of Uruguay 
are found in two quite distinct systems" of hills. The Cufiapiru 
mines are in the Santa Ana range, the auriferous quartz being found 
in thin layers embedded in rocks of red porphyry. The formation 
of the system in general resembles that of the gold -producing 
regions in Brazil, California, and Australia. The Pan de Azuear 
(Sugar-Loaf Mountain), near the south coast of Maldonado, forms 
the extremity of a second system, which has its origin as far north 
as Pernambuco iu Brazil ; as developed in 'Uruguay it is Huronian, 
limestone and slate being superposed on the gneiss and granite. 

The metals of this system are principally silver, lead., copper, and 
an argentiferous lead, which in earlier times the Spaniards mistook 
for silver. Two copper mines at the foot of the Pan de Azuear 
are now in active operation. 

Since the beginnr^ of the 19th century the value of the, -exports Com- 
and imports has? increased twenty-fold, and with some relapses has meree. 
more than doubled in the last twenty years* In 1881’the total 
value was £8,116,680, and in 1885 £10,750,747. The value of the 
exports is always aTittle in excess of that of the imports. "Within 
the last ten years the number of vessels entering the port of , 
Montevideo has increased only about 10 per, cent, whereas the 
total tonnage has increased 100 per cent., owing to the large ocean 
steamers, which trade With the port or make it a place of call. A 
few years ago the imports frojj Great Britain amounted to about 
a third of the whole, and the exports to the same country to about 
one-fourth of the whole. But much of the produce from the river 
Plate countries iu general which formerly 'was shipped to England or 1 
to Antwerp now goes direct to France or to Hamburg and Bremen. , ■ 

Telegraph lines, with a total length of 661 miles, exist in most Commu- 
of the departments. Submarine cables communicate with Buenos ideation. 
Ayres ana the ports of Brazil, and thence with Europe. The rail- 
ways are comprehended in three main systems,' the central, north- 
western, and eastern ; their combined length barely reaches 30C 
miles. There are no public roads in the country ; buhcommunica- 
tion in the more inhabited parts is easilyeffected over thenearlj 
level grassy plains. ' 

The system of national education is gratuitous and compulsory. Educa- ? 
The number of schoolchildren is over 80*000, about 5*4 per cent of tiom , ; 
the toted population. The teaching -at the national schools is irre- * r ; , * 
spective of religious creed or denomination., In. higher edupatipi 
much has vet to be accomplished. There ig.a school ' of arts am 
trades in the capital. The university of Montevideo, founded 'ii 
1838, numbers about 1300 students. Tib state' religion is Somai 
Catholic ; hut all sects enjoy complete toleration, a decide^ 
non-toleration of the Jesuits be recorded anexcention tothe rule 



16 


U E U — U S H 


Govern- 

ment. 


Army 

and 

mwy. 


JFminoe. 


History. 


The leijisUtue power of the state lists with the general assembly , 
coiuibtin^ of two chambeis,*one of senators (18) and one of repie- 
sentitin, (51). The deputies gt tife lower house aie elected 
annually and diiutiy by the people, -one deputy foi every 3000 
ol the population, oi any iiai tion not less than 2000. One senatoi 
is named im each department. The executive power is exeicised 
}>y the pieMdeut of tlm republic, who is elected by theigeneial 
n%* mbly. Tire judicial poetr is a ested m a superior couft, com- 
posed of two couits ot appeal, which tunpoianly supply the place 
of a supi omo couit of justice, not yet cieated. 

The pel manent army on a peace looting consists of 3260 men. 
The national guild immbcis about 20,000. On an emeigcucy the 
Government could put into the held 30,000 men. The legular 
troops aie well aimed and aeeoutied aftei the European fashion. 
The navy consists of a leiv small steameis and gunboats. 

The estimated 10 venue for 18S0-S7 was £2,775,362 (about two- 
thuds fioin custom dues, the lest fiom taxes on property and from 
stamps, trade licences, Ac.). Of the estimated expenditure about 
two- tilths aie devoted to the payment of the mteiest on the public 
iklit, ^ Inch iu 18b3 amounted to £11,127,000. On 1st July 1886 ( 
the debt was oIRually slated to be £14,718,089. 

The liistory of TJiuguay dates fiom 1512, when Juan Diaz de 
Solis entered the Paiana-guazu or te sealike” estuaiy of the Plate 
and landed about 70 miles oast of the present city ofiftlontevideo, 
Umguay at tliat time was inhabited by Indian^ of whom the 
dominant tiibe was called Charrgas, a people described as physically 
strong and well-iozmed, and endowed* with a natuial nobility ot 
charactei. Them habits were simple, and they were disfigured* 
neither by the woiat cranes noi "by the piimitive supeiatitions of 
savages. They are said to have revealed no vestiges of religion. 
The Chamtes are generally classified as a# yellow-skinned race, of 
the same family as the Pampa Indkfts>but they aie also repre- 
sented as tanned almost black by the snn and air, without any 
admixture of red or yellow in their complexions. Almostobeard- 
less, and w T ith thin eyebrows, they had on their heads thick, black, 
lustrous hair, which neither fell off nor turn d giey until the 
possessors reached the age of eighty. They lived principally upon 
fish, venison, and honey. In the Guaiani language “Charrua” 
means turbulent, and by their enemies the Chanuas were accounted 
as such, and even ferocious, although admitted to be generous to 
their captives They were a curiously taciturn and reticent race. 
Then weapons weie the bow and arrow and stones. 

Solis, on his second visit, 1515-16, was slain by the Charruas in 
Coloma. Eleven years later Eamon, the lieutenant of Sebastian 
Cabot, was defeated by the same tiibe. In 1603 they destroyed in a 
pitched battle a veteran force of Spaniards under Saavedi a. During 
the next fifty years three unsuccessful attempts weie made by the 
Spaniaids to subdue this courageous people. The real conquest of 
Umguay was commenced under Philip III. by the Jesuit missions. 
It was gradually consummated by the military and commeicial 
settlements of the Portuguese, and subsequently by the Spaniards, 
who established themselves formally in Montevideo undei General 
Zavala in 1729, and finally demolished the rival Portuguese settle- 
ment in Colouia m 1777. Fiom 1750 Montevideo*enj oy ed a pro- 
vincial government independent of that of Buenos Ayres, The 
American rebellion, the French Revolution, and the British invasions 
of Montevideo and Buenos Ayres (1806-7) uudUfGenerals Auchnmty 
and Wlutelock all contributed to the final extinction of the Spanish 
power on%he river Plate. During the war of independence Monte- 
video was taken iu 1814 by the Buenos-Ayrean general Alvear. 
A long struggle for dominion in Uruguay between Brazil and the 
revolutionary Government of Buenos Ayres was concluded in 1828, 
through the mediation of Gieat Britain, Uruguay being declared 
a free and independent state. The republic was formally con- 
stituted in 1830. Subsequently Juan Manuel Rosas, dictator of 
Buenos Ayres, interfered in the inline quarrels of Uruguay ; and 
Montevideo was besieged by his forces, allied with the native par- 
tisans of General Oribe, for nine years (1842-51). From the era of 
its independence to about 1870 the history Uruguay is a long 
record of foreign invasions and intrigues, financial rum, and politi- 
cal folly and crime. 


$ee Alfom de ta Republic a Oriental del Uruguay, by F, A. Berro, A da Vedia 
and M* de Pena (Montevideo, 1882) ; Anuario E&tadutm for 1886 and preceding 
years, official documents and reports published by the Government of Uruguay 
BatwX* DminacUm SapaKda m 4 Uruguay (Montevideo, 1880) ; G & Bor 
doni, La Rtpubblxca ddV Uruguay (Milan, 1886); M. G. and E T. MuIM 
Handbook ofp» River Pi ate (London, 1886) ; The Republic qf UrvgmyJLon&Qn 
1888) , an official and statastusal pamphlet by Lomba ; Reports by W. Gita 
Palgrave <1886 wad 1887> • ^ * <J. GR.) 
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entirely granitic, with steep and rugged coasts, accessible 
only at a few points. The island affords pasturage 4o a 
few sheep and horses, and contains some smpll villages, 
the chief being St Michel. The inhabitants are princi- 
pally pilots and fishermen. The total population in 188C 
was 2307. • 

USHER, J ame s (1580-1656), prelate and scholar, was 
born in the parish of St Nicholas, Dublin, on 4th January 
1580. He. was the eldest son of Arnold Usher, one of the 
sis clerks in Chancery, and descended from the house of 
Nevill, one of whose scions, accompanying John Planta- 
genet to Ireland in the capacity of usher in 1185, adopted 
his official title as a surname. James Usher was sent to 
% school in Dublin opened by two political agents of 
James VI. of Scotland, who adopted this manner of 
averting the suspicions of Elizabeth’s Government from 
their real object* which was to secure a party for James 
in Ireland in the event of the queen’s death. In 1593 
lUsher matriculated as one of the first students at the 
newly* founded university of Dublin, whose charter had 
been obtained* in 1592 by his uncle Henry Usher, arch- 
bishop of Armagh. He proved a diligent student, devoting 
mtich attention to controversial theology, graduated as 
M.A. in 1600, and became a fellow of Trinity College. 
On the death of his father in 1598 he resigned the 
family estate to his younger brother, reserving only a 
small rent-charge upon it for his own maintenance, and 
prepared to enter into holy orders. When he was but 
nineteen he accepted a challenge put forth by Henry Fitz- 
simons, a learned Jesuit, then a prisoner in Dublin, in- 
viting discussion of Bellarmine’s arguments in defence of 
{toman Catholicism, and acquitted himself with much dis- 
tinction. In 1600 he was appointed proctor of his college 
and catechetical lecturer in the university, though still a 
layman, and was ordained deacon and priest on the same 
day, in 1601, while still under the canonical age, by his 
uncle the primate. In 1606 he became regius professor 
of divinity and also chancellor of St Patrick’s cathedral, 
Dublin. He was a frequent visiter to England to purchase 
books for his college library, and upon similar errands, 
making on these occasions the acquaintance of the most 
eminent scholars in London, Oxford, and Cambridge, such 
as Camden, Selden, Sir Thomas Bodley, and Sir Bobert 
Cotton. He took his degree of D.D. in 1612, and in the 
following ye* published his first printed work, though not 
his first literary composition, — Granssimm Qumtionis de 
C hristumarum Ecclesiarwn, in Ocddentis prmertm partib us, 
ab Apostdlids temporibus ad nostram usque setatem , continua 
successions et statu , Distorica Explication wherein he took 
up the history of the Western Church from the point 
where Jewel had left off in his Apology for th e Church of 
England^ and carried it on from the 6th till past the middle 
of the 13th century, but never completed it. In this same 
year he married Phoebe, daughter of Dr Luke Chaloner, 
a wealthy heiress. In 1615 he took part in an attempt 
of the Irish clergy to impose a Calvinistic confession, em- 
bodying the Lambeth Articles of 1595, upon the Irish 
Church, and was delated to King James in consequence. 
But on his next visit to England in 1619 he brought with 
him an attestation to his orthodoxy and high professional 
standing, signed by the lord deputy and the members of 
the privy council, which, together with his own demeanour 
in a private conference with the king, so influenced the 
latter that he*nonSinated Usher to the vacant see of Meath, 
of which he was consecrated bishop in 1620. In 1622 he 
published a controversial Discourse of the Religion cmdently 
Professed by the Irish md British, designed to show that 
they were in agreement with the Church of England and 
opposed to the Church of Borne on the pohfta in debate 
between those wwmejjk La 16#$ he wa$ m$4e & privy 
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councillor for Ireland, and in tlie same year was summoned 
to England by the king that he might more readily carry 
on a work ha had already begun upon the antiquity of the 
British churches. While he was detained on this business 
the archbishop of Armagh died in January 1621, and the 
king at once itominated Usher to the vacant primacy ; but 
severe illness and other causes impeded his return to Ireland 
until August 1626. 

For many years Archbishop Usher was actively em- 
ployed both in the government of his diocese and in tho 
publication of several learned works, amongst which may 
be specified Emmanuel (a treatise upon the Incarnation), 
published in 1638, and Britannieavum Ecdesiarnm Anti- 
quitates, in 1639. In 1631 he took part in the convocation*) 
which drafted the code of canons that formed the basis of 
Irish ecclesiastical law till the disestablishment of the 
Irish Church in 1869, and defeated the attempt of Bram- 
hall, then bishop of Derry and later his own successor in 
Armagh, to conform the Irish Church exactly to the 
doctrinal standards of the English. He put *tho nfatter 
on the ground of preserving the independence of«the Irish 
Church, but tho jeal motive at work was to maintain the 
Calvinistic element introduced in 1615. In 1640 he paid 
another visit to England on one of his usual scholarly 
errands, meaning to return when it was accomplished. 
But the rebellion of 1641 broke out while he was still at 
Oxford, and he never saw his native country again. He 
published a collection of tracts at Oxford in that year, 
inclusive of a defence of Episcopacy and of the doctrine of 
non-resistance. One blot on his memory is that, being one 
of the five prelates whom Charles I. consulted whether he 
could conscientiously assent to the Act of attainder against*! 
the earl of Strafford after having pledged his word to him 
for his safety, Usher joined in the casuistical advice %iven 
by all except Juxon, who alone «fcold the Idng that his 
pledged word could not be lawfully broken. All Usher’s 
property in Ireland was lost to him through the rebellion, 
except his books and some plate and furniture, but he was 
assigned tile temporalities of the vacant see of Carlisle for 
hi** support. In 1643 he was offered a seat in the As- 
sembly of Divines at Westminster, but declined it publicly 
in terms which drew upon him the anger of the House of 
Commons, and an order for the confiscation of his library 
was averted only by the interposition of Selden. He 
quitted Oxford in 1645 and went into Wal§S, where he 
remained till 1646, when he returned to London, and was 
in 1647 elected preacher to the Society of Lincqln*s Inn, 
an office he continued to hold till a little before his death. 
During his residence in Wales a hyper- Calvinistic work 
entitled A Body of Eivimty / ot the Sum and Substance of 
the Christian Religion , was published under his name by 
Downham \ and, though he repudiated the authorship in 
a letter to the editor, stating that the manuscript from 
which it was printed was merely a commonplace-book into 
which he had transcribed the opinions of Cartwright and 
other English divines, often disapproving of them and 
finding them dissonant from his own judgment, yet it has 
been persistently cited ever since as Usher’s genuine work, 
and as lending his authority to positions which he had long 
abandoned, if he ever maintained them. In 1648 he had 
a conference with Charles I. in the Isle of Wight, assisting 
him in the abortive negotiations with Parliament on the 
question of Episcopacy. In 1650-54 he published the 
work which at the time and for more than a century after- 
wards was accounted his most important production, the 
Annates Veteris et Xovi Testaments in which he propounded 
a scheme of Biblical chronology which held its ground until 
disproved by* very recent advances in scholarship, and 
whose dates were inserted by some unknown authority 
fo the margin of reference editions of the authorised ver- 


sion. Hq was to some extent favoured by Cromwell after 
he became lord protected, whef htems to have promised 
Usher a pension and a gjanfr tor twenty-one j-ears of the 
lands belonging to the see of Armagh; but thfre is no 
proof that either was actually earned out. Tn 1 055 Usher 
published his last work, De thwea LXX. Litnyrdum Ve f - 
stone Syntarpna, He died on 20fli March 1056, in Lady 
Peterborough’s house at Iteigate in Surrey. His body 
was buried in Westminster abbey, in the chapel of St 
Erasmus. To one daughter who survh ed him he left his 
library, and she sold it to the officers and soldiers of 
Cromwell’s army in Ireland, who deposited it in Dublin 
castle, whence it was remo\ed at the Restoration and 
given, according to Usher’s original purpose, by direction 
of Chafies II. to the library of Trinity College, of which it 
still forms a part. 

* Uslier’b woiks aic very nunn ious, and weie fiiot collected by 
Elimgton and Todd, Dublin, 1847, in 17 volh. tft. F. L.) 

USKUP, Uskub, or Skopme, a town of European 
Turkey, capital of the sanjak of the same name and of 
the vilayet of fvossova, on the upper Vardar nver, about 
160 # mjles north-west of*Salomki. It occupies a pictur- 
Ssque and important strategic position near the southern 
foot of the Skhar-dagh (foodrus), wdiich connects the 
Balkan range in the $ast with the Bosnian and Albanian 
highlands in the west^aftd forms the water-parting be- 
tween the streams^ flowing north to the Danube and those 
going south to tho iEgean. 4 Here also converge the ethno- 
logical domains of the Albanians and Slavs (Servians, 
Bosnians, and Bulgarians), so that the population, estimated 
at 28,000, is o£ a somewhat mixed character. Uskup has 
some flourishing industries, such as leather and metal-work, 
weaving and dyeing, and is the centre of a rich agri- 
cultural* district growing large quantities of fruits and 
cereals. It is the residence of the provincial governor, 
the seat of a Greek archbishop, and one of tho chief 
stations on the main line of railway which runs from 
Saloniki up the Vardar valley to Bosnia. It communicates 
with the Simnitza valley and with Prisren by practicable 
roads running north and north-west over the encircling 
ranges. 

Uskup retains in a slightly modified form tho ancient name of 
Sktmi (Skopi), a city ot Paaoma (noith Macedonia), forming a 
northern outpost of Greek and Roman eultme towaids Daidania 
and Dacia Auieliani. 

USURY. An ancient legal conception, it has been 
said, corresponds Jot to one but to several modern concep- 
tions ; and the^proposition is equally true when economic * 
is substituted for legal Until quite recent times the term 
“usury” covered? a number of essentially different social 
phenomena. fiC Thou shalt not lend upon usury to thy 
brother, usury of money, usury of victuals, usury of any- 
thing that is lent upon usury. Unto a stranger thou 
mayest lend upon usury ; unto thy brother thou shalt 
not lend upon usury, *that the Lord thy God may bless 
thee” (Deut. xxiii. 19, 20). # In this sentence we find in- 
terest of all kiffds blended together, and the natural 
economic tendencies directly counteracted by the moral 
and religious law. At the present day, M usury,” if used 
in the old sense of the term, would embrace a multitude 
of modes of receiving interest upon capital to which 
not the slightest moral taint is attached. ^ The man who 
does not in some shape or other legd his capital upon 
« usury ” is, in the modern world, generally considered as 
lacking in his duty to himself or his family. The change 
in the moral attitude towards usury is perhaps, best ex- * 
pressed by saying that in ancient times so much of the lend- 
ing at interest was associated with cruelty and hardship that 
all lending was branded as immoral (or all interest was - 
usury in the moral sense), whilst at present so little lending 
takes place, comparatively, except on commercial principles, 
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that all lending is regarded as free from an immoral taint. 
This change in the at £iMde of •common-sense morality in 
respect to “ anything that is lent upon usury" is one of 
the most peculiar and instructive features in the economic 
progress of society. 

“ It is worthy of remark," says Grote (History of 
Greece, vol. iii. p. 144), “that the first borrowers must 
have been for the most part men driven to this neces- 
sity by the pressure of want and contracting debt as 
a desperate resource without any fair prospect of ability 
to pay ; debt and famine run together in the mind of the 
poet Hesiod. The borrower is in this unhappy state rather 
a distressed man soliciting aid than a solvent man capable 


of making and fulfilling a contract ; and if he cannot find 4 adopted the legislation of Solon more than five centuries 


a friend to make a free gift to him in the former ftiaracter 
he would not under the latter character obtain a loan froni 
a stranger except by the promise of exorbitant interest 
and by the fullest eventual power over his person which he 
is in a position to grant." This remark, though suggested 
by the state of society in ancient Greece, # fe largely appli- 
cable throughout the woild until the close of the early 
Middle Ages. Borrowers wer^*not induced to borrow §s 
a rule with the view of employing the capital so obtained 
at a greater profit, but they were compelled of necessity to 
borrow as a last resort. The conditions of ancient usury 
find a graphic illustration in ta^hcconnt of the building 
of the second temple at Jerugalefh (if eh. v. 1-13}. •The 
reasons for borrowing are famine and tribute* Some said, 

“ We have mortgaged our lands, vineyards, and houses, 
that we might buy corn, because of the dearth ; ” others said, 
“We have borrowed money for the king’s fribute, and that 
upon our lands and vineyards . . and, lo, we bring into «j 

bondage our sons and our daughters to be servants, . , . 
neither is it in our power to redeem them, for other men 
have our lands and vineyards.” In ancient Greece we find 
similar examples of the evil effects of usury, and a law of 
bankruptcy resting on slavery. In Athens about the time 
of Solon's legislation (594 B.p.) the, bulk of the population, 
who had originally been small proprietors or metayers, 
became gradually indebted to the rich to such an extent 
that they were practically slaves. Those who still kept 
'their property ^ the position of Irish 

cottiers ; they owed more than they could ^pay, and stone 
pillars erected on their land showed the amount of the 
debts and : tke names of the lenders, ilsury had given all 
the power of the state to a small plutSracy. The remedy 
whicbiSolon adopted was of a kind that we %re accustomed 
toOonsider Us purely modem. In the first place, it is true 
that according to ancient pxabfrica he proelaJm^dL a general 
feuachtkda, or shaking off of burdens; he cancelled all the 
debts made on the security of the land or the person of the 
[debtor. This measure alonewouj^ however^ Kaye b^n of 
i:iittle;service, hadhe not ntjhe samarium enacfed that 
' ^^orth no loans could be . hiadff oh /ifa? bod% fetfidiy 
bfy the debtor, and the creditor was confined to a shire of 
The' consequence 6f this Sinple but effete 
Athens was never again disturbed by the 
agitation , of ihsolyent debtors. Solon left the rate of 
; bedetei^^ contract, and sometimes 

; titf /W but none of the evils so 

turn tft Rome* we find exactly the same diffi** 
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utterly failed. In the course of two or three centuries 
the small free farmers were utterly destroyed. By the 
pressure of war and taxes they were all driven into debt, 
and debt ended practically, if not technically, in slavery. 
It would be difficult to over-estimate the importance of the 
influence of usury on the social and economfb history of the 
Roman republic. In the provinces the evils of the system 
reached a much greater height. In 84 B.c. the war tax 
imposed *by Sulla on the province of Asia was at first 
advanced by Roman capitalists, and rose within fourteen 
years to six times its original amount. It is interesting 
to observe that the old law of debt was not really abolished 
until the dictatorship of Julius Csesar, who practically 


before ; but it was too late then to save the middle class. 
About this time the rate of interest on first-class security 
in the city of Rome was only about 4 per cent., whilst in 
the provinces from 25 to 50 per cent, were rates often 
exacted. # Justinian made the accumulation of arrears 
(anatocismus) illegal and fixed the rate at 6 per cent., 
except for mercantile loans, in which the rate received 
# was 8 per cent. On the whole it was iraly said of usury 
during the republic and early years of the empire : “ Sed 
vetus urbi fenebre malum et seditionum discordiarumque 
creberrima causa.” Even when it came to be authorized 
by Roman law under certain restrictions, it was still looked 
upon as a pernicious crime. “ Cicero mentions that Cato, 
being asked what he thought of usury, made no other, 
answer to the question than by asking the person who 
spoke to him what he thought of murder.” 

It was only natural, considering the evils produced by 
usury in ancient Greece and Rome, that philosophers should 
have tried to give an a priori explanation of these abuses. 
The # opinion of Aristotle on the barrenness of money be- 
came proverbial, and ^as quoted with approval throughout 
the Middle Ages, This condemnation by the moralists 
was enforced by the fathers of the church on the conversion 
of the empire to Christianity. They held usury* up to 
detestation, and practically made no distinction, between 
interest on equitable moderate terms and what we how 
term usurious exactions. 1 The consequence of the. con- 
demnation of usury by the church was to' throw all the 
dealing in money in the early Middle Ages into the hands 
of the Jew^ A full account of the. mode in which this traffic 
was conducted in England is giyen by Madox in 'chapter/ 
vii. of his History of the Exchequer (London, 1711). The 
Jews* were considered as deriving aE their privileges from 
the hand of the king, an&evejy privilege was dearly bought* 
There can be no doubt that • they were, subjected to most 
arbitrary exactions. : At the same ; time, however, their 
dealings were nominally under the supervision of the Jews' 
exchequer, and number of regulations were enforced, 
partly mlii the-riew of protecting borrowers, and partly 
that the king might know how much his Jews could afford 
to pay. It was probably mainly on account of this money- 
Wu^rvr* that the Jews were so heartily detested and liable 
. — ill-treatment by the people. A curious 



illustiation of this popular animosity is found in the 
insertion of a clause in the charters granted by Henry III. 
to Newcastle and Derby, forbidding any Jew to reside in 
either place. Ultimately in 1290 the Jews were, expelled 
in a body from the kingdom under circumstances of great 
barbarity^ and were hot - allowed v to return until the time 
of Gromyell. Before the of /the Jews, however, 

. ur spite pf oanonipal oppoMrion, Clhristiah^ had beghn to 
take ' inpst ;ki 
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Borne to the social and economic environment is found in | 
the growth of the recognized exceptions to usury. In this 
respect the canonical writers derived much assistance from 
the later Boman law. Without entering into technicalities, 
it may be said generally that an attempt was made to 
distinguish between usury, in the modern sense of unjust 
exaction, and interest on capital Unfortunately, however, 
the modifications which were really admitted were not 
openly and avowedly made by a direct change in the 
statutes, but for the most part they were effected (as so 
many early reforms) under the cover of ingenious legal 
fictions. One of the most curious and instructive results 
of this treatment has been well brought out by Walter 
Boss in the introduction to his Lectures on the Law of { 
Scotland (1793). He shows, in a very remarkable manner 
and at considerable length, that “ to the devices fallen upon 
to defeat those laws (?.£., against usury) the greatest part 
of the deeds now in use both in England and Scotland 
owe their original forms” (vol. i. p. 4). One of the 
consequences of this indirect method of reforming the law 
was that in some cases the evil was much exaggerated, 
“The judges,” says Boss, “could not award interest for 
the money; that # would have been contrary to law, a 
moral evil, and an oppression of the debtor ; but, upon 
the idea of damages and the failure of the debtor in per- 
formance, they unmercifully decreed for double the sum 
borrowed.” He may well remark that imagination itself 
is incapable of conceiving a higher degree of inconsist- 
ency in the affairs of men (compare Blackstone, vol. iij. 
pp. 434, 435). 

In the limits assigned to this article it is impossible to 
enter further into the history of the question, but an attempt 
may be made to summarize the principal results so far as 
they bear upon the old controversy, which has again keen 
revived in some quarters, as to the*proper relation of law 
to usury and interest. (1) The opinion of Bentham that 
the attempt directly to suppress usury (in the modern 
sense) will only increase the evil is abundantly verified. 
Mere prohibition under penalties will practically lead to 
an additional charge as security against risk. The evils 
must be partly met by the general principles applicable to 
all contracts (the fitness of the contracting parties, <fcc.) 
and partly by provisions for bankruptcy. Peculiar forms 
of the evil, such as mortgaging to excessive amounts in 
countries largely occupied by peasant propriety, may be 
met by particular measures, as, for example, by forbidding 
the accumulation of arrears. (2) The attempt to control 
interest in the commercial sense is both useless and harm- 
ful. It is certain to be met by fictitious devices which at 
the best will cause needless inconvenience to the contract- 
ing parties; restraints will be placed on the natural flow 
of capital, and industry will suffer, (3) In the progress of 
society borrowing for commercial purposes has gradually 
become of overwhelming importance compared with borrow- 
ing for purposes of necessity, as in earlier times. By tar 
the greater part of the interest now paid m the civilized 
world is, in the language of the English economist, only a 
fair reward for risk of loss and for management of capital, 
and a necessary stimulus to saving. 

For information upon the modern legislation affecting 
the subject, see Iotebest and Pledge. 

On toe increasing share of 
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Plateli UTAH, a Territory of the United. States, bounded on 
the N, by Idaho and Wyoming, on toe E. by Colorado, 
on toe s, by Arizona, and on toe % by Nevada, The 
eastern boundary coincides 'with 109 and toe wea e 
Up W, toatonrn boundary is toe 8Tth 


parallel of latitude ; the northern is on the 42d parallel 
between tSe meridians of .114° and* 111 5 , while east of the 
latter meiidian it follow s t th<? 4 lbt paiailel. The aiea of 
Utah is 84,970 squat e miles. 

The surface is greatly divei sifted, containing high moun- Physical 
tains, broad arid valleys, and desert plateaus. Near the iutlues ‘ 
middle of the northern boundary the Wahsatch Mountains 
enter the Territory, and they extend southwaid along its 
middle line, finally degenerating into plateaus whose elec- 
tion diminishes southward. This is the principal moun- 
tain range of the Territory, and its position marks tho 
highest land, from which, as a watershed, the streams flow 
off eastward and westward, the former to the Colorado of 
the West, the latter to sink in tho Great Basin, East- 
ward from the Wahsatch, along the noithem boundaiy of 
Utah, stretches a broad, massive lange, known as tho 
Uintah. These mountains aie exceptional in that their 
trend is east and west, u , neatly at right angles to the 
Ither uplifts, of the Bocky Mountain system. South ot 
this range andtea&t of the Wahsatch is a region ot pla- 
teaus, horizontal or but slightly inclined, and receding step 
>v st§p .from the high mountains. In this region all the 
,*reams flow in canons carved in the nearly hoiizontal 
sandstones and limestones, td depths ranging from a few 
hundreds to several thousands of feet. West of the Wah- 
satch stretches the Great B5sin, a region having no outlet 
to the sea. •Its surface* piesents an alternation oi broad 
desert valleys and narrow abrupt mountain ranges, rising 
sharply from the valleys. The mean elevation of the Terri- 
tory is 6100 feet. The lowest portion is near the southern 
border, where if is less than 3000 feet above the sea ; 
button the other hand, many mountain summits exceed 
13,(K)0 fqet in height. Of the principal peaks may be 
mentioned Mount Nebo (11,680 feet) in the Wahsatch 
Range, and Gilberts Peak (13,987), La Motte (12,892), 
and Burro (12,834) in the Uintah Range. The principal 
stream of eastern Utah is the Colorado of the West. . This 
ib formed by the junction of Green river, which rises in 
the Wind River Mountains of Wyoming, and the Grand, 
whose sources are in the snow-fields upon Long’s Peak in 
Colorado. The Green and the Coloiado xeceivo numerous 
branches from tho Uintah and Wahsatch Ranges, among 
them the Uint^b, Piice, Fremont, Ran Rafael, and Virgin. 

With the exception of the fii&t-named, all these streams 
have their courses far below the general surface, in the 
characteristic cauonf of this strange region. In western 
Utah the climates very arid, and, consequently, there are 
few living streams. The Great Basin, of which this region 
forms a part, consists oi a large number of basins, differing 
greatly in magnitude. In each of these the waters from 
the surrounding mountains sink or collect in a lake, which, 
having no outlet, rises or falls with the excess of supply 
or evaporation. The large# of these basins is that of 
Great Salt Lake, which^tretches along the western base of 
the Wahsatch Range. The lowest part of this valley is 
occupied by the lake, into which drain the rivers from the 
western slope of the mountains, the chief ^being the Bear, 
Weber, and Ogden, while the Provo, Spanish Fork, and 
American Fork contribute to it through Utah Lake and 
the river Jordan. In former geologic times Great Salt 
Lake had an extent vastly greater than at present, as is 
evidenced by the well-marked shore-linas upon the moun- 
tains around and within its basin. These shore lines have 
an altitude nearly 1000 feet higher than the present level 
of the lake. This higher stage, which has been named 
Lake Bonneville, was reduced to its present stage primarily 
by the formation of an outlet at the northern end of Cache 
valley, by which its waters flowed off through Snake and 
Columbia rivers to the Pacific, and secondarily by the 
excess of evaporation over supply. Since the settlement 
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of the country, the surface of the lake rose, so^that from 
an area of 1700 square miles in, 1849 it had expanded in 
1870 to about 2360, Buff in.more recent years it has 
been slowly receding. Together with these general move- 
ments, slight oscillations with the changes of season are 
constantly going on. As Great Salt Lake has no outlet 
save evaporation, its water contains a large amount of 
saline matter in solution. The proportion varies inversely 
with the varying height of the water in the lake, ranging 
from 14*8 to 22*4 per cent, by weight. The only other 
bodies of water of considerable magnitude are Bear and 
Utah Lakes, both fresh and both tributary to Great Salt 
Lake. Besides the tributaries to Great Salt Lake, the 
only other stream of importance west of the Wahsatch 
is the Sevier, which, rising in the plateaus south* of the 
Wahsatch, passes by a circuitous route into the deserts 
to the west, where it sinks. Formerly it flowed into 
Sevier Lake, whence its waters were evaporated, but the 
extensive use of the river for irrigation has caused thl 
lake to disappear. * 

The Wahsatch Bangs i%in general term's a great mono- 
clinal uplift, although in detaiKt is a complicated systejci 
of uplifts and faults. The general dip of the beds is to- 
wards the east, while the frlctured edges face the Great 
Basin. The core of the range is composed of Acchaean 
rocks, while sedimentary beds, # as high as the Jurassic, are 
found upon its eastern flank. The Uintah fRange fa a 
broad anticlinal, surmounted by rocks of the Carboniferous 
age, with more recent formations lying upon its north and 
south flanks. The rocks of the plateau region are almost 
entirely sedimentary and lie horizontally, or nearly so. 


County, 

Pop. 

County. 

Pop. 

County, 

Pop. 

Beaver 

. Bos Elder .... 

Cache 

Davis 

Emery 

Garfield 1 

Iron 

Juab j 

3,918 

6,761 

12,562 

5,279 

556 

4,013 

3,474 

Kane 

MUlard 

Morgan 

Pi Ute 

Rich 

Salt Lake .... 

San Juan 

San Pete 

3,085 

3,727 

1,783 

1,651 

I, 263 
31,977 

204 

II, 557 

Sevier 

Summit 

Tooele 

Uintah 

Utah 

Wahsatch .... 
Washington .. 
Weber 

4,457 

4,921 

4,497 

799 

17,973 

2,927 

4,235 

12,344 


element there came from England, 19,654; Denmark, 
7791; Sweden, 3750; Scotland, 3201; Wales, 2390; 
Ireland, 1321 ; Norway, 1214 ; Switzerland, 1040 ; Ger- 
many, 885. Thus England supplies nearly one-half and 
Denmark nearly one-fifth, while Germany and Ireland, 
which furnish the great bulk of the immigrants to the 
United States at large, are but feebly represented among 
the Mormons. 

Utah k divided into twenty-four counties, enumerated, 
with their population in 1880, in the subjoined table. 


The principal cities, with their populations in 1880, are, 

— gait Lake City, the capital of the Territory, 20,768; 

Ogden, in the Salt Lake valley, at the confluence of the 
Ogden and Weber rivers, 6069 ; Prow), in the valley of 
Utah Lake, 3432; and Logan, in Cache valley, 3396. 

There are numerous other smaller places, making a large 
aggregate of city and village population. This is a result 
of the policy of the Mormon Church, which has favoured 
the grouping of the farming population in villages. 

- As everywhere throughout the western United States, Climate 
vfith the altitude above the sea there is a gradation of 
climate with respect to aridity; Upon the higher mountains 

there is sufficient rainfall for the needs of vegetation. But 
The ranges of the Great Basin are of diversified character, # , m tT i • .77. . Vu a t 

& - - - - 5 > upon the low country the precipitation is slight, so that 

irrigation is almost universally practised by the agricul- 

~ The annual rainfall at Salt Lake City, which is 
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a large proportion, of them being monoqlinal uplifts, expos- 
ing the Archman rocks, with sedimeataries tilted upon their 
slopes. The valleys have in all cases a floor of Quaternary 
deposits, which effectually cover the rock formations that 
underlie them* ' 

The animal and vegetable life presents variety corre- 
sponding with that of the topography. Upon the moun- 
ting and high plateaus are, forests of Gonifem, with groves 
of aspen sMrting them at their lower limit. Here are, 
. found beats of different species, the mule deer, and occa- 
sionally the^elk (wapiti) and the antelope. tUpon the lower 
plateaus and in the. desert valleys of the Great Basin 
life is not abundant. Pinon pine and cedar, Artemisia, 

1 cactf, and yucca characterize the ^getationj while of 
animate there arg lew except the coyote, j4ahie dog, rattle- 
snake, and scorpion. 


base of the Wahsatch and in the valleys of that range, 
particularly in the northern part of the Territory. There 
are also considerable settlements near the southern bdund- 
rim Jhe valleys . U tie. TSrgin rive?. The population 
numbered 143,963 in 1880, showfhg an increase of 65*8 
per ceut since 1870, Thaqjopulation is at present (1888) 
Wobbly not far from 17^000. Tr i860 ^ the total was 
bnly % 1860 jit tad risen p 40,S73, and in 1870 
ProbaMy four-fifths of the population are 
~ ~ wck of Jesus Christ of Latter Day 
they are popularly designated 
is steadily dimihfah- 
and 



turist. 

very favourably situated, being south-east of Great Salt 
Lake and at the immediate base of the Wahsatch Moun- 
tains, is about 30 inches. In all other habitable garfcs of 
the, Territory it is less, being not greater thap 10 inches 
in the southern and western portions. Temperature, also, 
has a wide range in different parts of the Territory. , The 
mean annual temperature at Salt Lake City, which may 
serve as an average of the habitable parts of Utah, is , about 
45°. The range of temperature between summer and 
winter and* between day and night, is very great;, and the 
changes of temperature are often startling in their magni- . 
tude.and abruptness. -• •. ■, ' 1 

The principal industries of Utah are agriculture and mining. Industry, 
At Salt Lake City and Ogden some manufacturing is done, and " 
in the remote parts of the Territory cattle and sheep raising is 
carried on to a limited extent. Agriculture is confined mainly to 
the Mormons, while mining enterprise is canied on almost ex- 
clusively By Gentiles. In 1880 the area of land, in forms was 
655,524 acres,, or 1*2 per cent, of the total area, of the Territory. 

A little over two-thirds of this was classed as improved, and nearly 
all the available water ip the Territory was used to . cultivate it 
The average size of the farms was 69 acres, which was less than in 
any other State of Territory. The total value of the annual agri 
cultural produce was valued at$8,387,410, The number ofmanu- 
focturing establishments, was 640 and , the value of, the : product 
$4, 324, #2, The principal mineral products are. silver and lead, 
which are found associated in the same ores. The mihes aw 
|/ situated almost entirely in the Wahsatch Bange, east and south- 
east of Salt lake City. During 1885 silver to the value ol 
and 28,000: tons' of 1^ were named. '<■, Of the, latte) 

hugest quantity of , 

ahff- Antral lOpm* 1 . 
thejwrionmtmlca- ^ 
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numerous short branches in the mountains, making a total length 
y of 876 # miles in operation at the close of 1885. ’ 

Admmis- The executive is administered by a governor and a secretary ap« 
tration. pointed by that president of the United States, and by a treasurer, 
nominated by the governor. There is a legislature, the members 
of which are chosen by the people. The judiciary consists of a 
chief justice and two associate justices, together with a United 
States district attorney and a marshal, all appointed by the pre- 
sident of the United States. The Territory has no debt. The 
• taxable property was assessed in 1885 at $34,821,957. The rate 
of taxation was $1*20 per $100. One-fourth of the sum raised is 
for the support of common schools. * 

While in some respects the influence of the Mormon Church 
upon its communicants is for good, in promoting industry, eco- 
nomy, and sobriety, there are other features of it which are not 
only objectionable but dangerous. Polygamy is but an incident of 
the system, and the only objectionable one which can be success- 
fully combated. The all-powerful influence of the church in things 1 
temporal as well as in things spiritual is a dangerous feature, and 
one which can only be corrected by slow-moving social influences, 
For many years Congress has been trying to frame legislation which 
would destroy polygamy in Utah, but until recently the action of 
the courts was frustrated and the laws nullified by the power of 
the Mormon Chu$cli. All elective offices were filled by Mormons. 
Juries were necessarily made up mainly of Mormons, whose obliga- 
tions to the church were superior to any Gentile oath. * The Ed- 
munds Bill, passed in 1882, was the first efficient piece of legisla- 
tion. This measure declared all elective offices vacant, and consti- 
tuted a commission to oversee elections and appoint the judges 
and other officers of election. It disfranchised all polygamists. It 
annulled the action of the Territorial legislature in extending the 
ballot to women. It disqualified from service on juries all who 
accepted the dogmas of the Mormon Church regarding polygamy. 
Under the operation of this Act the leading polygamists have either 
been sent to jail or have gone into hiding. A bill of a still more 
drastic nature was passed by Congress in 1887. It annulled all Acts 
of the Territorial legislature designed in the remotest degree for 
the protection of polygamy. It provided that in trials for poly- 
gamy the wife may be a competent witness, that every marriage 
ceremony shall be made a matter of public record, and that all 
illegitimate children shall be disinherited. It annulled all Acts 
of the legislature incorporating and continuing the charters ff the 
Mormon Church and of the Perpetual Emigration Fund Co. , and 
confiscated their property, with the exception of the church build- 
ings and parsonages, devoting it to the support of common schools 
in the Territory. 

The area of Utah was, acquired by the United States from Mexico 
in 1848, under the provisions of the treaty of Guadelupe Hidalgo. 
It was organized as a Territory in 1850, and at that time it com- 
prised all the country lying between the eastern boundary of Cali- 
fornia and the western border of the Great Plains. The subsequent 
creation of Nevada, Colorado, and Wyoming reduced it to its 
present limits. In 1847 the Mormons, under the leadership of 
Brigham Young, had commenced to make settlements in Salt 
Lake valley, ana they- rapidly extended themselves over the fertile 
valleys of the Territory. Prior to the advent of railftads veiy few 
Gentiles settled in Utah ; but in recent years, as this once remote 
region has become easily accessible, the Gentile element has greatly 
increased. For "further details of the history of the Territory, see 
Mobmons. (H. *G*.) 

UTICA (Itukij), an ancient Phoenician colony in Africa 
near tie mouth of the Bagradas (Majerda), about 20 miles 
northwest of Carthage; The site, which is still covered 
. with ruins, including those of a vast amphitheatre, lies on 
a hill which is now 8 or 10 miles from the coast, but in 
ancient times a bay ran dose up to the city, and the 
remains of quays can still be traced. Founded IIOI b.o. 
(see vol. xvm. jp. 806), Utica was nearly three centuries 
older than Carthage. The two : cities were generally allies; 
but Utica, jealous of its neighbour, sometimes acted inde- 
pendently, and in the Third Punic War it made a separate 
peace with Borne, and reaped the fruits of the destruction 
of the greater Punic city,beco^ 
trade and the capital of the province, till Carthage was re- 
built by Caesar in 44 R.c. It was here thab.the younger 
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PVIJJ (** colony ”), The ruins at Bu Shatir~were identified with 
Utica by SlT&w. For plans and a reconstruction, see Daux, JBmporiti 
PhinicimSi and atlas to Tissoc, Gtog, Pmv. Rom, d’Afriquc (18SS). 

UTICA, a city of Oneida county, New York, United 
States, about 180 miles north-north- west from New York 
City, is situated on the south bank of the Mohawk, about 
400 feet above sea-level. The site of the city has a gentle 
slope towards the river. The surrounding country is 
thickly settled, the principal industries being the manu- 
facture of cotton, woollen, and iron goods, the production 
of butter and cheese, and the raising of hops. Utica is 
the chief market for cheese in the United States. The city 
is touched by five railroads, the New York Central and 
Hudson Biver ; New York, Ontario, and Western ; Borne, 
Watertown, and Ogdensburg ; Delaware, Lackawanna, and 
Western; and New York, West Shore, and Buffalo; and by 
the Erie Canal. The city is irregularly built. Of the 
manufacturing industries, which are varied, the most im- 
portant is that of clothing, and next to it is that of boots 
and shoes. of the State lunatic asylums is in Utica. 
The population^ the city in 1880 was 33,914, an increase 
in ten years of less than ^2 percent., and in 1887 it was 
Cfctinfated at 40,000. 

The first settlement at Utica made near the middle of the 18th 
century. In 1798 the village was incorporated, and it received a 
city charter in 1832. • 

UTILITARIANISM. Bee Ethics, vol viii. pp. 605-7. 

UTRECHT, a province of Holland, bounded north by 
North Holland and the Zuyder Zee, east by Guelderland, 
south by Guelderland and South Holland, and west by 
South Holland, has an area of 534 square miles and a 
population (1886) of 212,454. It belongs chiefly to the 
i basin of the Rhine : the Neder Bijn, which skirts its 
southern* border, after sending off the Kromme Bijn at 
Wijk, becomes the Lek, and the Kromme Bijn, in its 
turn, after sending off the Yecht at Utrecht to the Zuyder 
Zee, assumes the name of the Oude Bijn. The north- 
eastern portion of the province is drained by the Eern, 
which falls into the Zuyder Zee. In the west the province 
is flat and in many places below sea-level; towards the 
east, where the Veluwe begins, it is more undulating, and 
at Zeist reaches a height of 164 feet. The more produc- 
tive region is in the west ; towards the east the soil be- 
comes sandy and heath-clad. Nearly half (46*5 per cent.) 
of the total area is under grass ; the chief agricultural pro- 
ducts are corn (buckwheat) and tobacco ; bee-keeping is 
extensively earned" on in the east, and there is q bee 
market at Yeen^ndaal. The province is traversed by rail- 
ways to Amsterdam, Rotterdam, Leyden," and The Hague, 
Bois-le-duc, Amheim, Zutphen, and Zwolle, all converging 
in Utrecht ; it is also amply provided with navigable 
water-ways. Of the total population 62 per cent, are re- 
turned as Protestant, 37 per cent, as Roman Catholic, and 
1 as Jewish. Besides Utmost (see below), the capital, 
only one other town, ^mersfoort, has a population exceed- 
ing 5000 (15,178 in 1887); but in density of population 
Utrecht ranks third among the provinces of Holland, 

UTRECHT, capital of the above province, 22 miles by 
rail south-south-east from Amsterdam, 38 north-east from 
Rotterdam, and 35 nearly west from Amheim, is situated 
at the point where the Kromme Bijn bifurcates into "the 
Yecht and the Oude Bijn. The town is traversed by two 
canals or arms of the river, which are grossed by numerous 
bridges ; it is surrounded by strong forts and strategically 
covers Amsterdam, though its old ramparts were de- 
molished in 1830 aa<J ? haye/giVen place to shady promen- 
ades. The streets are more regular, the squares more 
spacious, and the canals fewer : than in most Dutch towns. 
Of its twenty churches the most important h the old 
cathedral of StMartin,a large GotMcbiul^ 

1264-67, on the site of the brigin^ strriotpre fbunded by 
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Si "Willi bronl abort 720 mu l completed by Bkliop Adelboid 
about 1015. Only tliQ choir, transept, and western toner 
( i.‘J8 feet) now remain, tbo n^vc li.mny been blown down by 
« \ ioloul hmrioanc (list AuluA J074-) ; the interior (30 toet 
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wide and lib feet in height) has been cllmsily fitted up 
with pews and galleries for Protestant worship, so that the 
eiiect of its eighteen slender columns is almost entirely 
hrt. On the south side are fine Gothic cloisters, adjoining 
which are the plain buildings of the university, founded in 
1634 (with 41 professors and nearly COO students); con- 
nected with the university are a valuable library (150,000 
volumes), a museum of natural history, physical and 
chemical laboratories, a botanic garden, and an observe 
tory. The town-hall (built in 1830) and the Museum 
Kunstliefde have small collections of pictures and other 
objects of art, and the archiepiscopal museum, opened in 
1872, also contains excellent examples of the sacred ait of 
the Netherlands. Among other buildings of interest may 
be mentioned the royal mint, and the Paushuizen (“pope’s 
house ”), built by Adrian Floriszoou Soever, s, afterwards 
Pope Adrian "VX, a native of Utrecht, in.1517, Utrecht 
has excellent schools and sevoral literary "and scientific 
societies, besides barracks, a large military hospital, and 
a veterinary school The most important industrial estab- 
lishments are cigar-factories, manufactories of. chemicals 
and earthenware, and brass-foundries. There is an active 
trade in the produce of the? manufactures, and also in 
com, cattle, butter, and cheese, the east of the town 
is the Maliebaan or Mall, a.triple avenue of trees about 
half a mile in length. The population of Utrecht in 1876 
was 66,106, and in 1887 it was 79,166. 

Utmht ('‘Oude Trecht” or “old ford”), the Trajaotum ad Rke- 
aum of the Itvtmoxy of Antoninus, was known as Wiltabur# bv 
the Jnwms and Pranks. Dagobert, king of the East Franks, Mt 
a chapel here m 880, and under St Wilfibrord Utrecht in 898 be- 
S m Sr^.v e ^ SC0 ^ Tbe bishops rose to great power during 
the Middle Agra, and the city was fteqpentlv an imperial residence; 
Conrad IL (1089 and LEanry T. (11®) bofli died at Utrecht, and 
tteirhearts werabunedia the omtof the cathedral. The city was 
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IS miles to the south-south-east of that city, on the rail- 
way to Juez and Cadiz, at the junction for Moron and 
Osuna, lies about 8 miles from the left bank of the Guadal- 
qun ir, in a pleasant valley between two genfffi undulations 
of the foot-hills of the southern sieira, It has no buildings 
of special interest, the principal church, which is large 
and prominent, is Gothic in style and dates chiefly from 
the 15th century, but some of its most conspicuous features 
belong to the 17th. The place enjoys considerable pro- 
sperity, due mainly to the fertility of the surrounding dis- 
trict, which produces large quantities of corn, and also fruit 
of various sorts, oil, and wine. The uncultivated “ dehesas ” 
skirting the Guadalquivir support laige numbers of sheep 
and brood mares, and are famous throughout Spain for the 
| bulls they send to the bull-ring. Many of the inhabitants 
aic enter prising landowners or large fanners, and pursue 
highly enlightened methods of agriculture. An important 
fair is held at Utrora in September. The population with- 
in the municipal limits in 1877 was 15,093. 

Utreia wag of some importance during the Mohammedan period 
and has the remains of a Moonsh castle. It was taken by St 
Fei dmarnt, but did not finally become subject to the sovereigns of 
Castile until the leign of Alphonso XI. (1340^. 

UXBRIDGE, an ancient borough and market town of 
Middlesex, England, is pleasantly situated on the Colne 
and Frayswater, on the Grand Junction Canal, and on a 
branch of the Great Western Railway, 15} miles west of 
London. The principal street is spacious and contains a 
number of good shops, but the streets leading off it are 
narrow and tortuous. The suburbs have of late greatly 
increased. The Colne is crossed by a brick bridge of five 
arches. The principal public buildings are the church of 
► St Margaret in the Perpendicular style, consisting of nave, 
aisles, and low embattled tower, the town-hall (1836), and 
the cottage hospital. There are a large number of charities. 
On the banks of the Colne are several flom>mills. The 
town possesses several breweries and an iron-foundry. By 
the Grand J miction Canal, near which there are several 
saw-mills, a considerable trade is carried on in timber, 
slates, and coal. The town is governed by a lofcal board of 
eighteen members. The population of the urban sanitary 
district (area 496 acres) was 7497 in 1871 and 7669 in 
1881, 

Uxbridge was one of the small boroughs onginated by Alfred the 
Cheat It is not mentioned in Domesday. Foi a long period it 
\*as of consrteiable nnpoitanre as a frontier town, and latteily 
possessed a legular gairison. At Uxbridge negotiations were begun, 

0 i £ an , uai 7 between the commissioners of Charles I. 

but *eie broken off on 22d Februaiv. In 
1647 the Parliamentaiy foues had for some time their headquaiteis 
in the town. It remained a ganison town until 1689. It obtained 
the grant ot a market from Henry II. Until the close of the 17th 
centuiy it was governed by bailiffs. 

UZ. The “ land of Uz ” (p» pN) is best known as the 
scene of the story of Job. Job seems to be represented as 
hving in the country east of Palestine and not far from 
Edom, to which his friend Eliphaz the Temanite belonged. 
In Lam. iv. 21 the Edomites appear as in possession of 
the land of Uz, while in Gen. xxxvi. 28 Uz is one of the 
pre-Edomite inhabitants of Seir. On the other in 
Gen^x 23 and xxii. 21 Uz (or Huz) is Aramaean. Fin- 
ally in Jer. xxv. 20 “the kings of the land of Uz” appear 
in a clause, absent from the LXX., which seems to be a 
gloss on the preceding clause, and so to refer to Arabs 
Mediaeval tradition places the home of Job in the Hauran 
Delitawh, bat it is doubtful whether 
all the Biblical references can apply to one district. The 
Septuagmt forms from Uz the adjective Awrfris, which 
pomte to a pronunciation Au? w Arabic Aud, the name of 
a god whose worehip was widely spread and might there, 
tore be readily borne by tribes or attache* to districts in 
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Y i 5 * our twenty-second letter ; it represents the voiced 
labio-dental to ■which F corresponds as the v oiceieas 
sound. It has been shown under U that these two 
symbols wore originally one, and that their differentia- 
tion took place for convenience of waiting only. But it 
w r as afterwaids put to a good use, although not quite the 
natuial one. It would have been better, while retaining 
u for the vow r el, to have used u for the corresponding 
labial consonant, which is actually denoted by iv . The 
difference ot 21 and w is simply that of vowel and con- 
sonant : for n there is a sufficient opening of the lips to 
allow the voice to pass through without fuel ion; but for 
10 the aperture is so much closed, by bringing together 
either the inner* edges of the lips (as in England) or the 
outer edges (as in some parts of Germany), that there is an 
audible amount of friction as the voice passes. The* organs 
employed are the lij^s only in each case, whereas for v the 
upper teeth and the lower lip are the factors of the sound. 

The symbol v does not occur in the oldest of our texts ; 
it is represented by/, as in “ keofon/ “ ofer/ “ lilaford 19 
(lord). The /generally is voiced when medial, but voice- 
less when initial. This absence of two symbols for the 
corresponding pairs of fricative consonants has been noted 
already in the use of & (or ]?) for both th and dk (see undef 
T) ; « also did duty, as it often does still, for both s and 
:. In Middle English u appeals commonly for v. The 
introduction of v into English writing is due to French 
scribes ; as a matter of fact almost all the w r ords wfyck 
begin with v are of French origin. 

It is tolerably certain that in Latin v represented the 
labial and not the labio-dental consonant. The arguments 
in favour of this view are singly not very important, but 
they ar# fairly numerous. The interchange of the u and 
v sounds, as iff “ genua ” and “genva/ “ solvo” and “ soluo/ 
<fec., is most easily explained on the hypothesis that v = w; 
so are the loss of v , as in “audi(v)i/ “aina(ve)ram/ &c., 
and the retention of 0 after v in words like “ cervos ” 
(whereas in other combinations 0 sank to it), because “ cer- 
woos ” would have been a more inconvenient combination 
than “cervoos.” Again, the name of the letter should 
have been “ ev/ not u ve/ like all other fricative sounds, 
“ ef/ “ el/ “ es/ &c.; but in explosives “ be,” “ de/*“ pe/ 
“te/ with the vowel following , There is no reason why 
this should not have been the case if » were really our v, 
a labio-dental ; but if it was w the name u ew ” was prac- 
tically impossible, because the w would have been inaudible ; 
therefore it went over to the other class of names. To 
these arguments may be added others drawn from trans- 
literation. Mr A. J. Ellis (E. E. R, ii. p. 513) agrees 
that Latin v cannot have been our labio-dental, but he 
thinks it probable that it was the South-German w, which 
differs from the North-German w (our v, labio-dental) in 
the manner described above, with some other points of 
difference. His chief ground is that it is hard to imagine 
w producing v except through an intermediate labial of the 
North-German kind. There is something in this argu- 
ment. In any case the difference between these two 
w-sounds is slight compared with the difference between 
either of them and the labio-dental v. At what time the 
labial passed into the labio-dental of the Romance lan- 
guages is uncertain. We can fix limits of time before 
which the change must have taken place : e.g., it must 
have been before the time when the Romanized Gauls, 
trying to pronounce the Teutonic w in “werra/ “ward,” 
produced “guem/ “guard/ If their v had 


then had the ?''-%ound there would hav e been no difficulty 
in producing the same sound in Teutonic voids. 

In the Roman system of numerals V stands for five. 

; The reason is uneeitain. The old view that it represents 
half ten (X), as D (500) represents half a thousand (M, 
originally CD), has no very high degree of probability. It 
is perhaps as likely that I., IT., ILL, HIT., denoted the 
uplifted fingers used in counting, and that V denoted the 
whole Lyid with the thumb on out side and the four 
fingers together on the other. 

VACCINATION (from Lat. meat, a cow), the name Bela- 
given in France to the Jumeiian practice ot cowpoving, tious of 
shortly after the practice began in England (1799). The 
procedure was based almost exactly on the tailier practice ^ and 
of inoculating the smallpox, the matter being inserted grease of 
under the skin of the aim by a lancet point; also the korse. 
continuance of the same stock from arm to arm through 
a series of cases was an idea token from some of the more 
adroit yjiriolatois. To replace smallpox inoculation by 
cowpox inoculation under certain specified circumstances 
was J enner’setentative project. The history of the intro- 
duction of cowpoxing, give*! in the article Jenneh (vol. 
xiii. p. 623), is here supplemented from the point of view 
of historical criticism. 

It is right to* say that the views expressed in the 
present aiticle diverge in many points from the opinions 
generally received among motuoal men, and must be re- 
garded nof as the exposition of established and undisputed 
doctrine, but as the outcome of an independent and 
laborious research. 

Jcnner’s originality consisted in boldly designating cow-, 
pox as variolx vaccmm or smallpox of the cow, and in 
tracing cowpox itself back to the grease of the horsed 
hocks. The latter contention was at length set aside by 
practical men as a crude fancy ; the foimer designation 
is just as arbitral y and untenable. It was elaborately 
shown by Pearson in 1802, and has often been confiimed 
by subsequent writers, that the vesicle of inoculated cow- 
pox, even while it remains a vesicle, is quite unlike a 
single pustule of smallpox. But it is only for the vesicular 
stage of cowqx>x that there is even an allegation of likeness 
to variola; the vesicle of natural or unmodified cowpox is 
only the stage of the disease before it be< omes an ulcer? 
either inflammatory or indurated. Inoculated horse grease 
has the same vesicular stage ; and so also has the \eneieai 
pox when i£ is inoculated experimentally on the skin. 1 
These three very different infections have the same kind of 
vesicle, in every case unlike a* smallpox pustule, and the 
same natural termination in a phagedenic or indurated sore, 

Jenner’s originality in starting vaccination in practice 
is for the most pait misunderstood. When he published 
his Inquiry in June 1798, he had twieef succeeded in 
raising vaccine vesicles by experiment,-— the first time in 
1796 with matter from a milker’s accidental sore, and 
the second time in March 1798 with matter direct from 
the cow. The first experiment was not carried Tbeyond 
one remove from the cow ; the second w&s carried to the 
fifth remove, when the succession failed. A third ex- 
periment, in the summer of 1798, failed from the outset; 
and his fourth and last experiment, in November-December 
1798, led to nothing but extensive phagedenic ulceration 
in two cases out of six vaccinated. 

a - 

1 See Ricord, Tratti Complex 1851, plate i, figs. 6 &a&7 and it 7, 

8 , and 9 5 also H. tse, Me&. Vhir, Trans., xhv, p* 238, 24 plate, 

fig* 2. 
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In this posture of affairs Woodville of the,-, inoculation 
hospital, London, succeeded in January 1700 in starting 
a succession of arm-to-arm vaccinations from a London 
cow, which were exceptionally free from the ulcerative 
termination. Prom that source Jenner himself was sup- 
plied with lymph in February, while more than two 
hundred practitioners both at home and abroad were sup- 
plied some three weeks later. There was a quarrel with 
Woodville in due course, and an attempt to set up an 
authentic Jennerian lymph independent of the London 
stock. But the merits of this claim (which otherwise 
rests on the vague evidence of Marshall) may be judged 
of by the fact that Ring's application to Jenner in Sep- 
tember 1799 for genuine lymph was answered by the latte: 
with a supply of matter which was none other tbhn Wood- 
vilie’s owm stock, after six months' use in the country. 
Woodville’s stock was used all over the world down to 
1836. By that time there were numerous complaints tfyat 
the lymph was degenerating, and a widespread feeling 
that it was necessary to “go back to ine cow.” Apart 
from the numerous original cases of cowpox alleged to 
have been found in Wurtemberg, the first new 'authentic 
source was the Passy cow pf 1836. From the accidental 
vesicles on the milker's hand Bousquet, the director of 
vaccination in Paris, started a new stock, which partly 
superseded WOodville's lymph hitherto in use in France. 
In 1838 Estlin of Bristol, $fter several years' vain en- 
deavours, heard of onginal cowpox in Jenner J s own parish 
of Berkeley- (Gloucestershire), where the disease was so 
far forgotten that the milkers were for several days un- 
aware that the vesicles on their hands had been contracted 
, from coW r s. Estlin's new geniture is one of the most full/ 
recorded in the history of vaccination. In tlie< same year, 
and the two following years (1838-41), Ceely of Aylesbury 
found some half-dozen distinct occurrences of cowpox in 
the dairy-farms of his district, and cultivated lymph from 
them, His account of the natural history of cowpox in 
the cow, and of the effects of primary lymph when inocu- 
lated on the human arm, is by far the most comprehensive 
and candid that has ever been given ; without it we should 
hardly have understood the real nature of cowpox. Bous- 
quet, Estlin, and Ceely are the chief writers who have 
authentically described the establishment of new stocks of 
- cowpox lymph since Woodville's original report of 1799. 
There are numerous other references, less detailed, to 
original cowpox in the cow, and to Vaccinations therefrom, 
in England, on the Continent, and in the United States ; 
«$ome of these came to light in the inquiry of the Epidemio- 
logical Society in 1852. One of the best -known cases 
of comparatively recent times is the Beaugency cow of 
■ 1866, which has been the source of much of the calf-lymph 

, dfthe Dutch, Belgian, and other vaccine “farms." : Another 
'Vf^'Fi^nch^case' occurred in trie Gironde in November 1881, 
and.is described in the BuUkmol the Academy of Medi- 
ehie (p. 17^1882). , In England the editors of the Teier- 
; a notice in the' number for August 1879, 
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The so-called calf lymph is as remote from the cow as Calf 
ordinary humanized lymph \ it differs from the'' latter l7 m P 
merely in the circumstance that the calf, {on its shaven 
belly) becomes the vaccinifer, instead of the child, and 
that the cycle of the disease is very much abbreviated or 
contracted in the calf : the vesicles are distended with 
lymph about the fourth or fifth day, instead of the seventh 
or eighth, and are almost unattended by areolar redness - 
and constitutional disturbance, the animal being able to 
support fifty to a hundred or more vesicles without the 
smallest inconvenience. On the child's arm the vesicles 
after calf-lymph are slower in development than in the 
calf, and are attended by areola, &c. 

Under the influence of theory, “ vaccine ” lymph has been got Anoma- 
frsm two sources that have absolutely nothing to do with cowpox ; lous 
and, oddly enough, the matter from these sources has been so sources 
managed as to produce correct vesicles on the child’s arm. One of vac- 
source is the grease of the horse’s hocks and the other is smallpox cine, 
itself. 

The grease of the horse was known to produce vesicles and sub- Grease 
sequent ukers on the hands almost indistinguishable from those of of the 
accidental cowpox. There was also the tradition (which breaks horse, 
down \fhen tested by facts) that accidental infection with the grease 
protected from smallpox. Jenner held that all “genuine ” co^ox 
came from horse-grease ; and, after he ha$ raised vaccine vesicles 
on the arms of children by matter from the cow’s teats, he proceeded 
to try whether he could not raise the same kind of vesicle experi- 
mentally by matter once removed from the horse’s hocks. The 
experiment succeeded, just as the accident had done. ' The vesicle 
(represented in plate 2 of the Inquiry) ulcerated, and the boy died 
of what is, vaguely termed a “fever” in one place and , a “ con- 
tagious fever” in another. The same kind or inconsequent logic 
^suggested the experiment of inoculating the matter of horse^gi’ease 
upon the skin of the cow’s teats, the object being to prove the 
identity of cowpox with the grease. That too succeeded in the 
hands of Loy of Whitby, boy also inoculated children with the 
same matter, and raised vesicles on their arms, which were, of course, 
the same as the accidental vesicles (compared to the blister raised 
by a burn). Sacco of Milan actually used the equine matter on a 
large scale, instead of cowpox matter; and De Carro of Vienna 
“ equinated ” many persons in that city with lymph sent Min by 
Sacco. Baron prints a memorandum of Jenner, dated ,23d July 
1813, relating to “equine virus which I have been using from arm 
to aim for these two months past, without observing the smallest 
deviation in the progress and appearance of the pustules from those 
produced by vaccine,” and a second note, dated 17th May 1817, in, 
which Jenner says he “took matter from Jane King (equine direct) 
for the National Vaccine Establishment. The pustules beautifully 
correct.” This is not the place to enter upon the pathology of horse- 
grease ; and, as a matter of fact, eqtunation has not been much 


which was communicable to the hands of men in the form of large , 
wMtish vesicles, ending in corroding and painful open sores (see 
the 1 case reported to him by Fewster, op. tit., ed, 1800,, p. 96). ' 

The other anomalous source of “ vaccine” is human smallpox. Human 
Jenner having succeeded in passing off his -doctrine that cowpbxis small- : 
smallpox of the cow, it occurred to some .persons about forty yearn pox. 
after to prove the , doctrine by experiment, the proof being to - 
variolate the cow on- the udder. 1 This, was accomplished in 1888, 
after much trouble, by, Thiele in Kazan (Russia)* who inoculated 
several thousands of persons vdth ^the variolous matter “ passed 
’through the .system of the. cow.* Within a few months of that 
experiment, the same, thing. was attempted by Ceely of Aylesbury, 
whd succeeded, after many failures, in , raising a large variolous 1 
pock, not on the udder of the cow, but on the mucous membrane 
of the vulva. The first experiment with the matter of- this, pock 
was . undesigned ; his assistant pricked Ms hand' with the lancet 
wMch hen just been dipped into the large pustule, and in due 
course had an attack of smallpox. Oeely persevered' with his 
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on the whole better than the cowpox vesicle of the period. But 
the reafrpractical application of this idea was reserved for Badcock, 
a dispensing chemist at Brighton. It does not appear that any 
authentic or fully detailed account of Badcock’s experiments has 
been published; 1 but he thus summarized the results some forty 
years later (Pall Mall Gazette, Jan. 23, 1880):- “ By careful and 
repeated experiments I produced, by the inoculation of the cow 
with smallpox, a benign lymph of a non -infectious and highly 
protective character. My lymph has now been in use. at Brighton 
for forty years, and is at the present time the principal stock of 
lymph employed there, being that exclusively used by the public 
vaccinators.” At Boston, U.S., the same kind of lymph was raised 
and put in use in 1852. But at Attleborough, Mass., the same 
experiment had in 1836 led to disaster. Smallpox was inoculated 
on a cow’s ndder, and the product used to vaccinate about fifty 
persons. The result was an epidemic of smallpox, a panic, and the 
suspension of business. 2 On the face of it this method was simply 
variolating the cow (on a mucous membrane if the hairless or shaven 
-skin failed) and inoculating the human subject with that curiously 
disguised smallpox matter. However, it was thought necessary to 
hold an experimental inquiry upon it, and in 1865 a commission 
of the Lyons Society of Medicine reported that, “in vaccinating 
according to the method of Thiele and Ceely, we are merely practis- 
ing the Sd inoculation, rendered uniformly benign, it iflay he, .by 
the care taken to inoculate only the first product (V accident p'imitif ), 
but preserving for certain all its risks in respect to contagion.” 3 
A negative result was come to by Klein in 1879, in an inquiry for 
the Local Government fJoard, wherein he had Ceely’s cooperation. 
In 1879 the Irish Local Government Board prevented the use of 
similar variolous lymph by threatening to prosecute under the 
Act making the inoculation of smallpox penal. Notwithstanding 
the common sense of the case, and these experimental proofs,, the 
official view taken by the medical department in 1857, that Thiele, 
Ceely, an d Badcock had established the correctness of Jenner’s 
doctrine of variolas vaccina, is still held very tenaciously by the 
profession. It is too simple and attractive to be soon given up f 
but perhaps the best way to get rid of it is to state in plain terms 
what cowpox itself really is. 

Although there is no difficulty in drawing up a complete 
natural history of cowpox, thanks to the laborious and 
exact studies of Ceely, yet the attention has been so milch 
diverted to side issues that the facts* to be stated in this 
section will come before most readers with the aspect of 
novelty. The other original authorities besides Ceely are 
Jenner himself, Pearson (who collected information by 
circular in the* months following Jenner’s Inquiry), Bous- 
quet (1836), Estlin (183,8), and Crookshank (1888). The 
Wurtemberg inquiry, published by Hering (Stuttgart, 
1839), is .made up of very indifferently authenticated or 
incomplete statements, which have not the same value 

as the rest, and are at variance with them on the most 
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fa ori- Cowpox as an infective disea-se arises in cow-houses here 
Ration, and there, and at wide intervals of time, out of a conmfon 
physiological or constitutional eruption of some particular 
, ‘ cow, usually a .heifer in her first milk, very often in the 

spring season or at some other crisis of the year or of the 
animal’s life-history. It never arises except in milch cows ; 
it , occurs nowhere in the cpw but on the teats, or, by in- 
fection, on adjoining parts of the udder. All the characters 
by which we know it distinctively as cowpox are associated 
with the fact of milicing, or with the inevitable traction 
bn teats that are the subject of an otherwise unimportant 
eruption. The primary disorder; as Ceely describes it, is 
an eruption of a few pimples, the size of a vetch or larger, 
hard and solid at first, but at length slightly vesioulated on 
the summit. It is only rarely that a series of events ensues 
on this basis which constitute cowpox as we know it; they 
ensue in some one animal out of many in the same byre; 

pimples on the teats are made to bleed by what Ceely calls 
u thb merciless manipulations of the milkers”; the blood 
fdms Which are; dislodged .every: six hours ; and 
iMsmted nfeera fota, on the sites of the original pimples. 


The processing thus made inveterate owing to the in- Its In- 
cessant interference of the milker’s hands, it becomes com- fectlve . 
municable to the other cofos. The milkers can usually ^ er “ 
point out some one cow in which the disease began ; and 
it spreads slowly through a byre, taking sometimes as long 
as three months to go the round of all the animals. An 
animal already infected at one or more places on its teats 
may become infected at other places on the teats and body 
of the udder, either by the traction of milking or by the 
contact of parts when the cow is lying down. 

The ulcers heal sometimes slowly, sometimes more 
quickly ; they may heal under crusts, or as open sores ; 
induration and rounding of the edges are distinctive, along 
toth much thickening of the base. The scars are also in- 
durated, rounded and elevated at the edges, and smooth 
or puckered on the surface; they are often as large as a 
walnut. It is not easy to see a vesicular stage of the 
disease even in the cows infected from the initial spontane- 
ous case ; and*C$ely had for the most part to be content 
with the coagulated matter of crusts to vaccinate with. 

The process is, in fact, bound up°from first to last in the 
mo*t itftimate and essential manner with the operation of 
milking. Cowpox “undisturbed by the milker’s hands” 
has no existence in the originating cow ; it is the persistent 
irritation makes it a pox. It is communicable, also, 
to the handsqf the milkers themselves, and by their filthy 
hands* to their faces. Jennet mentions a good many such 
cases; Pearson has collected several ; and Ceely gives three 
in very full detail. As in the inoculated venereal pox, the Progress 
infection proceed^ for a time under the skin, making a tlie 
bluish -white vesicle; it eats away the tissues round the dlsease ' 
Margin, where the fluid makes the skin bulge out into 
the characteristic tumid ring. After the fourteenth day. 
the vesicle will have become an eschar, the average size of 
a sixpenny piece, which comes away and leaves a sore. 

The open sore is a regular part of the infection in the 
milker’s hand. Various regions of the face get infected 
by contact from the hands: Jenner mentions the case of 
“a poor girl who produced an ulceration on her lip by 
frequently holding her finger to her mouth to cool the 
raging of a cowpox sore by blowing upon it another of 
Jenner ’s cases had the sore on the wing of the nose ;, one 
of Ceely’s cases had an ulcer on the temple three-quarters 
of an inch long; in a case observed by Crookshank there 
was a very large vesicle and subsequent sore over the left 
cheek-bone. The Jocal infection is accompanied by ^con- 
stitutional disturbance, more or less severe, iseluding. head- 
ache, pains in the loins, vomiting, and sometimes delirium.* 

The axillary glands become painful, usually about the 
fourth day, and remain hard for some time. Eruptions 
occurred, bufthere is very little said about them. 

As might have been expected the effects of experimental Human- 
infection with cowpox natter Vere the same as tie ac- 126 ^ 00 ^* 
eidental. They are spoken of as the ; effects of “ primary ? ox ’ 
lymph,” that is to say, lymph dfteet from the cow’s teats 
or from the milker’s sore hand, or in the earlier removes 
from these sources. Jenner’s experience of primary lymph 
was very much the same as Bousquet’s, Estlin’s, and Ceely’s 
forty years later. Woodville’s, bn the other hand? was* 
exceptionally reassuring ; 4 had it notbeeh so, it is not likely 
that cowpoxing oh the large scale would ever have survived 
the initial discouragements entailed by ,th3 use of priinary 
lymph. The process on the child’s, arm was on the whole 
the same as on the milker’s hand, allowing for the more 
deliberate mode of inoculation and for different texture of 
the skin, The vesicle grew to a great size up to the four- 

n (On the Imculatiori of Ch0po^, : iBirmicgham, 
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teenth day, and often became an ulcer, eitliar excavated 
mulct the m Uht or absolutely open. Estlin did not entnely 
gtt rid of ulceration until afctu the twenty-ninth lemovo 
irorn the cow* The constitutional distuibanoe was otten 
»se\ero in infants: axillaiy tenderness and swelling were 
somewhat constant, and eruptions were especially fi eluent 
about the second to the fourth week, including macular 
roseola, Uehen, and pemphigoid bulle. At each successive 
runo\o from the cow the ejeleof the process became more 
contiaeted, and the constitutional disturbance , . extern pen ?- 
In*, became Ins. Bou&quet gites a plate which show’s by 
parallel seiies of figures the difieieuces between the vesicles 
of the old ljmph (Wooih ille’t*, nearly forty years old) and 
the lymph from the Pas>y cow. The new lyrngji induced 
a process moie protracted at every stage : the \esicle con- 
tinued to enlarge at the periphery for several days after 
the common vaccine \esiclo of the peiiod would have 
ceased to extend, It was not at its maximum until abort 
the end of the second week, and it then ibe&me an eschar 
and a sore. Bousquet confesses that he first understood 
“les frayeurs de Jenner w when he saw the ulcerative and 
othei effects of piimary lymph. After a certain hunfber 
of removes from the cow<tke cycle became so contracted 
that the vesicle was full at the eighth or ninth day ; the 
abbreviation of its life-history enabled it to heal without 
ulcerating. It thus becomes t ho ordinary vaccine vesicle 
as we know it, which heals tinder a scab, and leaves the 
peculiar punctated scar of subcrustaceoiis repair. The 
abbreviation or mitigation is effected by taking lymph 
from each successive vaceinifer at as early a period as it 
can be got, until Ihe golden mean of safe vaccination, 
namely, nraturity at the eighth day, is reached. That 
^corresponds to Jenuer’s rule of taking the matter for vacci- 
nation before the areola appears ; if the vesicle be emptied 
after that period, the lymph from it is apt to cause ulcera- 
tion, or, as Ceely puts it, we have “all the inconveniences 
of primary lymph.” It is thus clear that humanized cow- 
pox might be easily cultivated back to its original type ; 
and, as a matter of fact, it has sometimes been so culti- 
vated back by misadventure, with serious consequences to 
the vaccinated. 

Risks of The risks of vaccination may be divided into the risks 
vaccina- inherent in the cowpox infection and the risks contingent 
tion. to the puncture of the akin. Of the latter nothing special 
requires to be said; the former wgll be discussed under 
0 the 0 five heads of (1) erysipelas, (2) jaundice, (3) skin 
eruptions, (4£ vaccinal ulcers, and (5} so-called vaccinal 
^syphilis. 

• (1) A slight degree of erysipelas was recognized by Jonnei him- 

solf, and even postulated by him, as part of the natural history of 
cowpox in man ; and it is so recognized by the * 1110 x 0 unbiased 
writers of recent date. 1 The usual time for it corresponds to the 
appeal ance of the areola (eighth or ninth day), that efflorescence 
round the pock being normally a slight erysipelas. It may start, 
however, from the puncture or sciatch in the skin, after a day or 
two’s interval ; but that fornsiof it (the “early erysipelas” of German 
writers) is much rarer than the erysipelas of the areola, or “ late 
erysipelas.” Primary lymph, 01 lymph in the first removes, is 
most apt to excite an extensive and spreading areolar redness. In 
the oramary course of vaccination remote from the cow the intensity 
of the superficial redness and deep infiltration would seem to de- 
*pand mostly on the child’s constitution, or on whatever concurrence 
of circumstances serves to recall the “inconveniences of primary 
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“cowpox and other effects of vaccination,” the numbers at the 
same time nearly doubling. The fetal cases of erysipelas in infants 
under one year wferod to vaccination are but a small fraction of 
the whole mortality from erysipelas at that age, a mortality which 
i» ftr greater than Qt any other period of life It is quite certain 
that in founding bonsais, such as that of St Petersburg, the 
fc-Hj the starting-point of disastrous 
f the inmates generally. Them is 
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no means of knowing whether the same has been the case among 
the population at laige. In Table I. the column of deaths fiom 
eivsipelas in general, among infants ot the first, yeai in England 
and Waleb, is gm,n side by side with the column of deaths fiom 
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erysipelas aftei vaccination. The po&t-vaccmal inflammation some- 
times takes the foim of phlegmon ; but there is no sepaiate entiy 
foi that as a special sequel of vaccination. Many of the alleged 
deaths fiom erysipelas after vaccination have been the subject of 
coionef s inquests , the verdict is often an open one, and even such 
cases as those near Gamsboiough m 1876 and at Norwich 111 1882 
weic found to have been returned (all b#t one) by the certifying 
medical petitioners as due to eiysipclas meiely It may bo 
assumed that { 1 after vaccination ” is not coitified unless the case 
has left no doubt in the minds of the juiy or of the certifying 
medical attendant. The increase in the fust column fiom 0 in 
1865 to 32 m 1880 is probably m appeal ance only, and due to xnoie 
couect diagnosis, 

(2) It is only within tho last few years that jaundice has been Jaundice, 
recognized as a post-vaccinal effect ; and at present theie is only 
one accepted instance of it on the laige scale. This was the epi- 
demic among re-vaccinated adults in a large shipyard at Bremen 
from October 1883 to Apid 1884. Owing to an alaim of smallpox, 

1289 workmen were le-vaceinated between the 13th August and 
1st September with the same humanized lymph preseived in 

f pcerin ; of these 191 had jaundice at various intervals down to 
e month of April following. Circumstantial evidence (agieement 
and diffeience) clearly ti aced the epidemic to the vaccination J In 
future an outlook will be kept for this effect of vaccination ; at 
piesent it has no intelligible theoiv. It may be noted that tho 
lymph which caused the Biemen epidemic was mixed with glyceim. 

(3) The eruptions that follow vaccination are $oper to cowpox Skin 
infection. Although little is said about them in the accidental erup- 
infection of milkers, they weie very common in the practice of tions 
Estlin, Ceely, and otheis with piimaiy lymph. The eiuption is 
a kind of exanthem, or “seeondaiy” of the local infection, and 
does not oidmarily appear before the second week. One of its com- 
monest fonns is a patchy rose-rash, or macular roseola, not easily 
distinguishable from the macular roseola of syphilis. 4 Another 
foim is lichen or dry papules, apt to scale j it may also occur as a 
vesicular emotion, and in the foim of pemphigoid bullse or blebs. 

In 'one of Ceely’s cases the eruption extended to the whole mucous 
membrane of the mouth and throat A peculiarity of the exanthem 
is that it may come and go several times before it finally disap- 
pears ; and, like other sm eruptions, specific or non-specific, it 
may become inveterate. The widespread belief that much of the 
eczema of childhood dates from vaccination is not by any means 
to bo dismissed as a mere fancy. The sbn-disoideis that followed 
vaccination in the first years of the piactiee were declared by Bach 
and others to be new in type. At present the vaccinal eruption, 
especially on the scalp, is sometimes distinguished by the size and 
form of tile crusts, and by scars remaining mi a time. 

(4) Ulceration of the vaccine vesicle, or of the site of it, is one Vaccinal 
of the commoner forms of “ bad arm. ” It is a return to the native ulcers, 
or untamed characters of cowpox on the cow’s teats, 01 on the 
milker’s hands or face, or in the child’s arm after experimental 
inoculation with primary lymph. It crops out not unfrequently 
in everyday practice, and is probably dependent for the most part 
on the lateness at which the lymph was taken for vaccination, or 
on retardation of the process in the vaceinifer, or on emptying the 
latter’s vesicles too much ; however, it may result from picking the 
scab ot otherwise dislodging it, The ulceration usually proceeds to 
some depth in the form of a crater under the crust, and is attended 
with induration and rounding of the edges and induration of the 
base. According to Bohn (op. c&,p, 166), it may alarm practitioners 
by its resemblance to syphilis, fit other cases the crust is wanting 
and the ulceration has the distinct type of phagedena. The de- 

a Cowpox and other effects of vaccination. 

* See tamau, E#& Mm. 1885. p. 20. 

4 Parrot, U 1886, p. 33. 
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struction of tissue in either case may he very extensive, going “dow n 
to lliofbone” and having as much as an mch oi moie of supei- 
ficial aiea. Healing is frequently an aftair of weeks, and may be 
aided by meicuifal treatment. Theie aie no statistics of this sequel 
of vaccination ,* but the frequency or infrequency of it may be 
learned m conveisation with any intelligent chemist whose shop is 
lesoited to by the pool, or with a medical practitioner d aveiage 
c\peiience. 

Vaccinal (5) It has been proved by many expeiiments, undesigned or 

syphilis, otheiwiso, m Pans (1831 and 1839), Vienna (1854), and elsewheie, 
that an infant with congenital syphilis develops collect* vaccinal 
vesicles, pi ovided its skin be clear of eiuption and the lymph have 
been taken at the usual time ; also that the lymph taken from the 
collect \esicles of a syphilitic child produces coirect vesicles in its 
turn, but does not produce syphilis m the vaccinated child. The 
congenital taint is, in fact, inelevant to the course of cowpox in- 
fection. So far as expenment and casual expencnce can piove 
anything, that lias been pioved ; the lecent attempt to dispiove 
it by an officei of the Local Government Boaid {Report for 1882, 
p. 46) is vitiated by fallacies, and has no value against the over- 
whelming testimony collected thirty or forty yeais ago. What, 
then, is the meaning of the numeious outbieaks of syphilis in 
gioups of childien or adults vaccinated oi re- vaccinated with lymph 
from one source 1 * • 

A caieful examination of these cases shows that syphilis at the 
souice oi the vaccine matter was in all cases an after-thought, that 
in most of the cases theie was no evidence for it, and that in the 
remaining cases the evidence was so fai -fetched as to be unlikely 
(apait from the known a priori impiobability), or that the traces 
of constitutional infection found in the vaccmifer woie subsequent 
to vaccination, and therefore capable of being explained as an effect 
concuirent with the moie obvious symptoms in those vaccinated 
therefrom. The effects, however, were veiy much the same as in 
the venereal pox. The vaccine vesicle either became an indurated or 
phagedenic soie, as described in the foregoing section on vaccinal 
ulcers, oi the seal opened into an indurated sore after the usual sub-, 
crustaceous healing was complete, or became indurated without 
opening The axillary and cei meal glands were often indurated. In 
most ot the epidemics there were a ceitain number of eases in which 
the effects weie purely local, or confined to one only of the seats of 
puncture ; if these had not occuired along with others m a group, 
they would have been counted as ordinary vaccinal ulcers. But 
theie w ere often secondary symptoms as weft, including the roseolar, 
liohenous, or (larely) pemphigoid eiuption, and not unfiequently 
condylomata circa a/ium et genitalia. In some epidemics (but not 
in all) there weie, in a small nnnonty of the cases, mucous patches 
on the tonsils, tongue, or lips, tending to uleeiate ; and in some 
of the Italian outbreaks the infection spiead among the motheis 
and other members of the households in the form of specific soies 
of the nipples, with or without constitutional symptoms. Affection s 
of the hones and viscera do not seem to have followed ; fatalities 
were not very common. 

It will be hard to persuade medical authorities that these second- 
ary effects aie not the lesult exclusively of the veneieal pox. The 
evidence, however, does not allow us to assume any otjei specific 
infection than that of cowpox, which, as we know, has its piopei 
secondary exanthem in the form of macular roseola, lichen, oi 
pemphigus ; the eiuption has even been known to affect the month 
and throat. The evidence from epidemics of vaccinal sors arms 
teaches us that condylomata, mucous patches of the tonsils, tongue, 
and lips, and even iritis, aie also possible, although far from in- 
variable, among the “ secondaries ” of the primary vaccinal ulcer. 
The most general fact that comes out in these epidemics is that the 
lymph was taken late from the vaccinifer, or that the vesicles of 
the vaccinifer weie drained dry to vaccinate a large number, or 
that the same vaccinifer was used for arm-to-arm inoculation on 
two successive days. It is not difficult to see how, in those cir- 
cumstances, the abbreviated cycle of humanized cowpox may be 
departed from and the native or untamed characters of cowpox 
infection leverted to. Cowpox, indeed, is parallel with the venereal 
pox, both in the circumstances of its becoming an infective ulcera- 
tion (indurated or suppurating) and in its secondary or constitu- 
tional manifestations as an infection in man. But the “bad” 
lymph has baldly ever been used beyond the second lemove ; and 
there the parallel fails. 

The following is a list of the so-called syphilitic epidemics after 
vaccination, including those that have been considered spurious, 
because they weie either anomalous in type from the point of view 
of syphilitic infection or had no obvious causal connexion with 
that disease. 

Udine, 1814 (see Viennois, in Syph VacctnaZe, p 221). Cremona, 1821 (see 
Depauh u ProjetJ de Rapport,” m Syph Pace,). Grumello, 1841 (t bid ). Coblenz, 
1849<WegeIer, m JPmm. Vemm&Ztg. 3 1860, No, 14 : abstract in Sdhmdfs Johrb., 
vol Ixvn , 1862, p. 62). Upper Franconia (the Hubner case), 1862 (InUUiqmsbi 
d&r Bayr. Aerzte, 1864 ; Bonn, toe. cti ). Lupara (Italian prov, Molise), 1866 (see 
Bepaw, Zoo. mb). Bispon near Pestfc, 1856-57 (Outer. Ze Mr, fur prm, Hmh , 
1862 1 Bohn, Zoo. mi. s p 822), Bivalta (Piedmont), 1861 (Paochiottl, Sijtttde 
Trrnmm per ttmo mfa Vaooimzione wt J&Mta pr&w Acqut, Turin, 1862). 


Tone de’ Busi near Bergamo, 1862 (see Depaul, loo. cit ) United States (tioops 
on both sides i» the Civil Wai), 1861 65 (Jones, Circular II , Louisiana Boaid 
of Health, Baton Rouge, 1884) Argertta near Penan, I8t>6 (Gambeum, m 6az 
dcs HGpitaux, 1870, p oQ5) Moibihan (neighbourhood of Vannes and Aui ay). 
1S06 (Repaid, Bull, da l Acad de Med., xvui , 1866 07, p. 201 , Bodclio, ihid 
p. 1033) Caidaillac (Lot), 1806 (Bull de VAcad. de Med , 28th Februaiy 1867) 
Schlemitz (Styna), 1870 (Kochevar, Allqen Wiener Med Ztq , 1870, Nos 21 and 
2i , abstiacfc m Anh fur Dermatology and Syph, 1870) London (two senes). 
1871 (Hutchinson, Med Chi) lians , liv , 1871). Switzerland, 1878 (Bull de la 
Soc de la Suisse Demand) Algiers, 1880 81 (Joum d Hygiene, 25th August 1 881) 
Lyek (East Piussia), June 1878 (Pmcus, Viertdfhsckr. f qencht. Med, 1879, p 
193). Aspneies (Avevron), March 1885 (P Brouardel, Bapport, Pans, 1886). 

Attention was drawn to these cases because they occuned in 
groups vaiying in number from 10 to 100 or moie, which made 
consideiable stu, especially in country districts. It is unlikely 
that all cases have been leported. In the thiid Report of the clinical 
hospital of Manchester Whitehead states the lesults of his inquiries 
on post- vaccinal illness in childi en. Setting aside most of the cases 
of illness vaguely alleged by the motheis to have been the con- 
sequence of vaccination, he admits as tiuly post-vaccinal 34 cases of 
syphilis oi pseudo syphilis ; of these he enumeiatcs only 14 m his 
table of 63 cases of clnldien’s syphilis of all kinds, the othei 20 cases 
being omitted, it would appear, not because theie was any doubt of 
their being post-vaccinal, but because they weie not of the peifect 
type of infantine syphilis. Such was the experience of a competent 
observer at a single hospital during a period of 20 months. White- 
head’s Report was fublished in 1859 ; but, when Hutchinson pub- 
lished his fiist senes of London cases in 1871, the subject was con- 
sidered to be quite new. Heip again it was the concuuence of 
some ten cases in a gioup that helped the reluctant assent of the 
lofession. The fiist gioup of London cases had hardly begun to 
e talked of when one of Hutchinson’s colleagues was led by two 
cases of s^in disease at a hospital to follow up the traces of another 
gioup, the very existence of whiqji w r as unsuspected by the public 
vaccinator or ^eneial practitioneis in whose district the eleven 
patients with vaccinal ulcers^nd occasional secondaries lesided. 

In the registrar-general’s tables of mortality for England and 
Wales about one-half of the deaths from 11 cowpox and other effectb 
of vaccination,” or nearly thirty per annum, may be put down to 
effects of vaccination other than erysipelas ; but there is nothing 
to show that these were fatal cases of vaccmal ulcers with constitu- 
tional symptoms oi marasmus. On the other hand, the table of 
deaths from syphilis shows an enoimous and steady increase in the 
number of deaths of infants under the age of one. In the first yea£ 
of compulsory vaccination (1854) the deaths suddenly increased by 
one-half, and the increase has gone on steadily since then (see Table 
II.) The interpretation of the fact is by no means easy or fiee 
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from fallacies. Theie are doubtles%othei and better reasons for the 
increase besides vaccination ^ and 5fc is significant that the tables 
for Scotland show the mortality to be chiefly in the first three 
months of life, whereas the statutorjfelimit for vaccination m that 
country is six months. 

In the polemical writings of anti-vaccinists, such diseases Other 
as scrofula, tubercle, hooping-cough, diarriftea, and other a ^eged 
common causes of infantine mortality are alleged to have ^ccma- 
increased owing to vaccination. There is little or nation, 
reason, in theory or in experience, to suspect that, tuber- 
culous or scrofulous infection is ever communicated by 
vaccine lymph. As regards the above ancl other infantine 
maladies, vaccination may predispose the child to fall into 
them, in so far as it produces, or ought in theory to pro- 
duce, a considerable constitutional disturbance and pre- 
sumably a loss, for a brief period, of the natural power to 

1 The proportion assigned to the first year of life is calculated from 
the specimen table fox 1852 (females only) and from the tables of 
London mortality. * « 
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resist llie various noxious influences by wluclj the age of 
infancy, especially among the poor, is beset. 

Thf value of oowpox as» a piotectftn against smallpox may now be 
judged of ftp ut liom the fanciful dootiiue of variola vaccine by 
vludli it w as onginally ^commended. It has been put to a test 
extending over eighty ycais ; and in some eiicumstunces it has 
been possible to apply the logical methods of agreement and differ- 
ence with a good deal of cogency. The besetting fallacy of all 
vaccination logic is that of post hoc ago propter hoc ; and the only 
way to escape it n» to hold intelligent views of the history, the 
natural histoiy, and the epidemiology of smallpox. This will no- 
( essil ate a brief eu uisus. 

Sm illpox, which is leally a tiopical shin disease of the nature of 
lieiu u turned pustular, or of ecthyma, must be judged according 
to w lafc wo know of foicign pestilences in general. Teihaps w T e aie 
srfest to take a line through the beluuiour of the plague. Plagug 
m we&tcun Europe had the start of smallpox by a good many years, 
if we sneak only of prevalence on the large scale. “Throughout 
the 16in century," says Hnsoh, “the plague was a peimanent foim 
of pliseaso on the continmt of Euiope. . . . Dm mg the first two- 
thuds of the 17th century we still meet with it over an equally 
with, area and equally often. But in the last thirty years of tlfat 
century the plague was observed to be 1 eti eatmgkgmually from the 
soil of Europe." It was not only in London jStei the mo of 1666 
but also in Denmark and Sweden, in Italy, in Holland and Belgium, 
in Switzerland, in Fiance, in west An Geimany, and in Spain that 
the years 1660-1680 saw the last of plague ; it lingered only in*the 
Levant, in Poland, and in ot&er parts of north-eastern Em ope, 
with occasional epidemic visits, such as those of Messina and Mar- 
seilles. Now it has left the Levant an& Egypt, has abanctoned even 
Mesopotamia and Arabia, and retreated to a few poor villages on 
the Perso-Annonian frontier. Or, t$ke the example of leprosy, 
which owed its existence rather tt the widespread or national con- 
currence of fcho same causes in various countries than to the travel- 
ling of an infection : Italy had it first and lost it first, and nearly 
every other country in Europe saw its rise, its geneial prevalence, 
its decline, and its extinction, the northern -countries keeping it 
longest Again, typhus fever was a standing disease so long as 
Europe was tlm theatre of protiactod wars and all their consequence?: 
but, like other infections, typhus gradually declined and has almost 
disappeared since the conditions on which it depended ceased. 

Leaving these parallels and coming to the facts of smallpox itself, 
it rose to prominence in western Europo in the 16th century, and 
m England in the 17th. 1 From the early part of the 18th century 
a remission was noted ; but the latter half of that century saw a 
considerable extension of the area of the disease, for which the 
practice of inoculation has been blamed, It is a mistake to suppose 
that smallpox has shown a tendency towards a universal infection ; 
for all its chances it has kept within moderate limits of age and 
place, and extended only by repeated provocation. Thus, Hirseh says 
of the western hemisphere, “A still more terrible source for America 
was the importation of Negio slaves, so much sathat in after years, 
mrfcicularly in South America and the West Indies, not only the 
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considerable j in paiticular it hardly touched the poor. Thus, at 
the time of the Norwich epidemic of 1819, it was estimated (by 
Cross) that only one-fourth of the inhabitants were vaccinated, and 
these almost exclusively the well-to-do. At the same time the 
practice of inoculating smallpox, which was with good reason 
blamed for keeping the contagion generally diffused and active 
among the non-inoculated, began to be discontinued and soon 
ceased altogether. Undoubtedly theie was a marked decline in 
smallpox during the first fifteen yeais of the century, but the as- 
sociated circumstances are as complex as the fact itself is simple. 
We have to bear in mind the old law of pel iodic exacerbation and 
dozmancy, the cessation of a practice (inoculation) which almost 
certainly interfered with the natural tendency of smallpox as a 
foreign pestilence to die out, and the unusual prevalence of typhus 
fever (on the Continent), and other displacing or substitutive factors 
in the death-rate. To what extent vaccination was a factor will 
have to be decided by the experience of a period when the practice 
was much moie generally in vogue. For that purpose we may 
here restrict the inquiiy to England and Wales, premising that the 
experience of other European countries where vaccination has been 
equally practised is not different. 

The following table (III.) begins with the year 1847; the re- 
gistration reports go back to 1838, but theie is a break in the tables 
for five years near the beginning. • 

Deaths from Smallpox from, 1847 to 1884) with the numbers among 
Children under five. 
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wren, as now anu always, one of its principal native seats. In 
Europe it has been peculiarly a disease of injjpicy and of the most 
crowded^ parts & cities. It has had victims *among the upper 
Jassos, jtwfc as cholera has had ; hut, like that disease, its habitat 
is among the crowded poor ; and it would have touched the well- 
to-do-classes less in former times if there had always been spacious 
west-end quarters m cities or the modem “passion fqr clean linen,” 
personal ablutions, and fresh air. Tenement houses and ill- 
ventilated courts or alleys hav^ boon the natural harbourage of 
emallnox j m proportion as theie have been demolished the dfiease 
has disappeared or been circumscribe® in its area. It is fallacious 
to estimate its prevalence no%in ratio of the whole population ; for 
fT ano , fc . her > ^ have to take into 
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1883 
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2234 
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In the first years of the table the deaths from smallpox df childien 
under five weie to those of all other ages in the ratio of 3 to 1 or of 
5 to 2 (at Norwich xn 1819 there were 630 deaths, of which half 
weie m infants under two, and all the rest save ten were in children 
under ten years) ; the disproportion lessened giadually, until about 
1864 it was nearly 4 to 3 ; in 1870 the proportion was nearly equal ; 
and from that time onward the preponderance leaves the age of 
mfancy and childhood, so that in 1884 the deaths under five were 
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VACCINATION 


assumption that this contagious skin disease imported fiorn the 
tropics «s a thing that Euiopo must reckon with for an indefinite 
time. On the othoi hand, the teaching of epidemiology, is that a 
foioign pestilence hover stays unless it finds quarters suited to its 
existence, and that it may even take its departuio . capaciously, as 
in the case of the plague, aftei it has had a certain careei., or on 
being displaced by somo congener such as typhus. .Vaccination 
is consideied to have turned smallpox in great pait aside fiom the 
eaily yeais of life and thiown it more than ever upon the later 
* ages, while measles and other maladies piopei to childhood have 
at the same time incieased. 1 * . . * 

Its utility Thus far as legards the utility of vaccination to the state ; we 
to the m- have now to consider its utility to the individual. Do’’ the vacci- 
dividual. nated escape in an epidemic * or, if they do not escape an attack of 
smallpox, do they escapo death fiom it? In answei to the first 
question, apart fiom the familiar negative experience of eveiyone, 
we have the statistics of smallpox hospitals, which relate to the 
poorei class and piobably do full justice to the fact of non-vacema- 
tion, inasmuch as the unvacemated lesidue is mostly to be found 
in those slums and tenements of the poor wheie smallpox (now as 
always) is apt to linger. At the Eastern Metiopolitan Hospital 
(Homeiton) from its opening early in 1871 to the end of 1878 there 
veio 6533 admissions Joi smallpox, of which 4283 had vaccination 
marks, 793 had notnaiks although vaccinated, and 147JT were un- 
vaccmated, giving a propoition of 0 29 unvaccinated. In the 
epidemic hospitals of Liveipool, Glasgow, and Dublin the preportion 
was 0*25 dunug the same period. For some of the German states 
the piopoition of unvatcinated cases comes out a good deal less 
than one-fourth ; thus, in Bavaria in 1871 of 30,742 cases 29,429 
wore in vaccinated persons, or 95*7 per cent., and 1313 in the un- 
vaccinated, or 4*3 per cent. 3 In some of the small local outbreaks 
of recent years the victims have been neaily all vaccmated (e.g , at 
Biomley m 1881, a total of 43 cases, including sixteen confluent, 
all vaccinated). 3 In the army and navy, wheie vaccination and 
re-vaccination are absolutely without exception, the proportion is 
accordingly 0. It would thus appear that the rather excessive pro* 
portion of cases among the small residue of unvaccinated in .the 
civil population must nave other associated circumstances besides 
non- vaccination ; and these aio not far to seek. 

Death- The next question is the death-rate among the vaccinated and 
rates unvaccinated respectively. The total death-iate from smallpox in 
among modem times is almost the same as it was in the 18th century ; Ifirge 
vacci- aggiegates collected by (Turin and others in pre- vaccination times 

nated show a mortality of 18*8 per cent , and coiresponding aggregates 

and un- in English and American hospitals, mostly since 1870, show a 

vacci- mortality of 18*5 per cent. It has, however, to be borne in mind 

nated. that the division into discrete, confluent, and malignant smallpox 

is an old one ^ that a mild type was qnite common in the 17th 
and 18th centuries, and was now and then characteristic of .whole 
epidemics, just as in the case of scarlatina ; and that the vaccinated 
aie at piesent liable to be attacked by the confluent and malignant 
disease as well as by the disci ete. But aie the vaccinated liable 
to the fatal forms ot smallpox in the same propoition as the un- 
vaccinated « It is only since 1879 that the registrai -genei aTs tables 
for England and Wales have attempted to supply dat%bearing on 
this ; and it will be seen from the following abstiacts (Tables IV.- 
VII.) that the data are still far from being sufficient 

Table IV. —Deaths from Smallpox, showing the Numben of the 
Unvacemated. 


Table ( VII.),— Sam? for the Provinces (Metropolitan Deaths deducted). 
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52 
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These figuies may be made to piovo anj thing, according to the 
bias of the individual ; the column of “ not statod ” commands the 
situation. The official figures 4 for Bavaria in 1871 aie more pre- 
cise: among the 29,429 cases of smallpox in vaccinated peisons 
there were 3994 deaths, while among the 1313 unvaccinated cases 
there weie 790 deaths ; ot the latter no fewei than 743 deaths weie 
of infants in their fiist year. Tho mortality among both the vacci- 
nated and the unvaceinated is always excessive loi infancy. Feeble 
health, as well as non-vaccination, is a factor in the veiy excesshc 
•mallpox mortality at that tendei age. 

The retwns fiom special smallpox hospitals make out a voij 
small death-rate (6 pel cent.) among the vaccinated and a vciy 
laige death-iate (40 to 60 per cent.) among tho unvacemated. The 
result is doubtful qua vaccination, for the leason that in pie-vacci- 
n^tion times the death-rate (18*8 per cent.) was almost the same 
as it is now in, the vaccinated and unvacemated together (18*5). 
At the Homerton hospital fiom 1871 to 1878 there weie admitted 
793 cases in which vaccination is stated to have been perfoimed, 
but without any evidence of its peifoimance the deaths in that 
important contingent weie 216, *or 27*2 per cent., hut they are not 
permitted to swell the mortality among the ut vaccinated.”® Again, 
the explanatory lemaiks of the medical officer foi Biikenhead m 
1877 reveal to us the rather surprising fact that his column of 
“ unvacemated” contained * not # only cases that weie admittedly 
not vaccinated, but also those that wore “without the faintest 
mark 4’; of tk? 72 eases in "that column no fewei than 53 died. 
His column of “unknown ” contained 80 per cent, of patients who 
protested that they had been vaccmated (28 deaths m 220 eases or 
12*7 per cent. ). Those who passed muster as veritably vaccmated 
were 233, of whom 12 died (5*1 pei cent.). With reference to this 
question of the mails, it has to he said that cowpox scais may be 
temporary, that their “ goodness ” or “badness” depends chiefly 
on the texture of the individual’s skin and the thickness or thinness 
of the original ciust, and that the aspect of the scar, oi even its 
total absence some yeais or even months after, may be altogether* 
misleading as to the size and coirectness in othei lespects of the 
vaccine vesicle, and of the dogiee of constitutional distuibance that 
attended it This was candidly recognized by Ceely, 6 and will not 
be seriously disputed by anyone who knows something of cowpox 
and of how it lias been mitigated, and of the various ways in wdiich 
the tissues of individuals may leact to an inoculated infection. In 
confluent cases the marks on the arm would he less easily seen. 

The following statistical table (VIII.) shows death fiom smallpox 
to be comparatively lare wheie the marks aie many and “good. ’ 

Table VIII., showing the Number and Kind of Am Mmlcs in 870 

Fatal Gases of Smallpox at Eomrton EospM, 187 ISO (Gay ton). 

Admissions. Deaths [Mortality per cent. 

Vaccinal Mai ks. Undci 1% Ovei 10, Unriu 10 Ou r 10 Undei 10 0\<*To 
Yehis. Yeais Yeais. Yeais. Years. Yeais 




ISbl | 3098 | 1088 | m | 1378 || 1884 | 2234 | 595 [ 493 | 1140 | 
Table (V.),— Sam for the Provinces (Metropolitan Deaths deducted). 

I Deaths\n Va f }' , N . ot . i £ DeSta m Unv , ac ; V *f J’ A 0 * 

■ b Provinces cwM - mW. stated.) fi ousted nated. stated. 

Ib79 86 20 9 57 1832 1 887 148 CO G78 

18S0 171 43 14 114 1 1888 821 111 35 675 

1881 731 133 90 60S 1884 j 1036 2S2 230 815 

Table VI.— Deaths from Smallpox in Infants under One Tear. 
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i See Parr, Reg. Qm. Report for 1867, p. 213: “To operate on mortality, pro- 
tection against every one of the fatal zymotic diseases is required ; otherwise 
the suppression of one disease-element opens the way to another'* (p. 219). 

He quotes Watt (1818) to show that the decrease of smallpox mortality among 
intents m Glasgow from 1788 to 1812 was balanced by a great increase in the 
infantine deaths from measles. See also Guy, Mm. Statist. Boo , 1882, p. 430. 

3 Majer, g&richt Med., xtfi, 855. 

S NlocOsou, Lancet, 27th August 1881. 


The piactice of ie*vaeeination was first lecommended in England Be-vao- 
by G. Gregoiy, and in GemSmy for the army by Heim (1820). ^ It cmation. 
Has been more or less the law in Prussia since 1835 : 7 “ re- vaccina- 
tion of school pupils at the age of twelve is an integral pait of the 
vaccination law.” Notwithstanding the fact that Prussia was the 
best re-vaccinated country in Em ope, its mortality from smallpox 
in the epidemic of 1871 was higher (69,839) than in any other 
northern state. The efficacy of re-vaccination is sometimes sought 
to be proved by the immunity of nurses in smallpox hospitals, The 
experiment of not re-vaccinating the nurses was tried at the small- 
pox hospital of the South Dublin Union in 1871-72 ; 29 obt of the 
36 attendants had not been re-vaccinated, awl these all escaped 
smallpox as well as the other seven. 8 But nurses axo not larely 
chosen from among those who have had smallpox, and cases of 
smallpox in re-vaccinatcd nurses are not unknown 9 The evidence 
as to re-vaccination on a large scale comes from the army. Accord- 
ing to a competent statistician (A. Yogt), the deatlvrate from small- 

4 Yfajer, op. ot t s Parliamentary Mum, 24th February 1880 

6 Trams. Pm Med. md Surg. Amo., vin., 1840. * 

7 Horn’s Mediomcd-Wem in Premen, ed Eulenberg, Beilto, 1878-74, pp. 

160 and 215. 8 Med. Frets and Ovro., 27th March 1872. 

» Sweeting, Rep. Fulham Hosp, t 1881. a 
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pan in the Gel man auny, in which all i eciuits aie re-vaccmated, 
was 60 pci cent moie than among the civil population of the same 
age : it was ten timeN greater *mong the infantry than among the 
cm vali y, and sixty tinais moie amolig the Hessians than among the 
Wm tcmbergeis. The Bavauan contingent, which was 1 e- vaccinated 
without exit ption, had li\e times the death-rate fiom smallpox in 
the epidemic of 1870 71 that the Bavauan civil population ol the 
same ages had, although u -vaccination is not obligatoiy among the 
lattu. 

The susceptibility to cowpox infection diminishes with age ; 
among the pupils of twelvo years in Piussian schools it tails in 
about one-fourth of the attempts, and at latei peiiods of life the 
proportion of failuus is still gieatci. 

It is often alleged that the umaccinated are so much inflammable 
mateml m the midst of the community, and that smallpox begins 
among them and githeis foice so that it sweeps even the vaccinated 
b< foie it. Inquny into the facts has shown tnat at Cologne in 187(4 
the hist unvaconuted peison attacked by smallpox wa%t3ie 174th 
in older of time, at Bonn the same yeai the 42d, and at Liegmtz m 
1871 the 226th. 

bt ite-suppoited facilities foi vaccinition began in England m 1808 
with the National Vaccine Establishment In 1840 vaccination 
fees weie made payable out of the rates. The first compulsoiy Avt 
was passed in 1853, the guaidians of the pool b$ing intrusted with 
the carrying out of the law ; in 1854 the public*vaccmations under 
one year of age were 408,824, as against an aveiage of 180,960 foi 
several yeais before In 1867 a nefw Act was passed, ratlin to le- 
movo some technical difficulties than to enlaige the scope of the 
formei Act ; and in 1871 the Art was passed which compelled the 
boaids of guardians to appoint vaccination officers The guardians 
also appoint a public vaccinator, who* must be duly qtfalified to 
practise medicine, and whose duty it is to vaccinate (lor a fee of one 
shilling and sixpence) any child lesideat within his district bought 
to him for that pm pose, to example the same a week after, to give 
a certificate, and to ceitify to the vaccination officer the fact of 
vaccination or of insusceptibility. The Local Government Boaid 
awards a considerable sum in premiums foi totals of successful 
vaccination, at a higher scale of one shilling for each case, and a 
lower scale of sixpence. The vaccination officer sees that all infants 
ate vaccinated, either publicly or privately, before they aie thiee 
months old (in Scotland six months), unless tbeie is reason for post- 
jJtming the operation. He acts also as xegistiar of vaccinations. 
Parents refusing to obey the summons taken out by the vaccination 
officer aie liable to a penalty of twenty shillings for each offence. 
In 1880 the piesident of the Local Government Boaid brought in 
a bill to repeal the part of the Act relating to cumulative penalties ; 
but the bill was withdrawn owing to protests from the medical pro- 
fession, In a number of populous unions of England a majority 
of the guardians are decided not to prosecute under the Vaccination 
Act ; in other unions moseeutions are not unfrequent, the convic- 
tions having amounted in 1885 to upwards of two thousand, and 
having usually led to distraint of goods (raiely to imprisonment) in 
default of paying the fine. In England aboul two -thirds of all 
iniants are vaccinated at the public expense. 

Vaccination was made compulsory in Bavaria in 1807, and subse- 

S in the following countries Denmark (1810), Sweden (1814), 
iberg, Hesse, and other German* states (1818), Prussia 
(1835)* Boumania (1874), Hungary (1876), aijl Servia (1881) It 
is compulsory bjrtantonal law m ten out of the*twenty«two Swiss 
cantons j an attempt to pass a federal compulsory law was defeated 
by a plebiscite in 1881. 

In the following countries there is no compulsory law, but Govern- 
mental facilities and compulsion on various classes more or less 
directly under Governmental control, such as soldiers, state em- 
ployes, apprentices, school pupijf, &e. France, Italy, Spain, Por- 
tugal, Belgium, Norway, Austria, Turkey. 

In only a few States or cities of th<f American Union is there a 
vaocination statute ; in Canada there is none. Vaccination has 
been compulsory in South Australia since 1872, in Victoria since 
1874, ana in Western Australia since 1878. In Tasmania a com- 
pulsory Act was passed in 1882. In New South Wales there is no 
compulsion, but fires facilities for vaccination. Compulsion was 
adopted at Calcutta in 1880 and since then at eighty other towns 
of Bengal, at Madias in 1884, and at Bombay and elsewhere in the 
presidency a few years earlier. 


k 1871 The various laws and administrative orders which had 
been for many yearn in force as tovaijematiou and re-vaccination in 
w wersd German states ware consolidated in an imperial statute 
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Syphilis Vaccinale, Pans, 1S65 , Bohn, Handbuch der Vaccination, Leipsic, 1S75 , 
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vi.cz (Germ. Wait.en), a market town in Hungary, on 
the left bank of the Danube, 20 miles noith of Buda-Pesth. 
It gives its name to a Roman Catholic bishopric (established 
by Stephen, first king of Hungary, in 1000) and various 
schools, convents, and charities connected therewith, and has 
a state deaf and dumb institute and a central Government 
prison. The cathedral, a magnificent structure, is an imi- 
tation of St Peter’s at Borne, with mediaeval relics and 
pictures. The majority of the inhabitants are engaged in 
agriculture and cattle-breeding ; but exportation of grapes 
from the neighbouring hilly district is also largely carried 
on. V&cz is a station on the Austiian-Hungarian railway 
system. The population, mostly Magyars by nationality, 
was 13,199 in 1880, and in 1887 was estimated to number 
nearly If, 000. 

VAGA, Perino del (1500-1547), a painter of the Boman 
school, whose true name was Perino (or Piero) Buonao 
corsi. He was born in Florence <Jn 28th June 1500. 
His father ruined himself by gambling, and became a 
soldier in the invading army of Charles VIII. His mother 
dying when he was but two months old, he was suckled by 
a she-goat ; but shortly afterwards he was taken up by his 
father’s second wife. Perino was first apprenticed to a 
druggist, but soon passed into the hands of a mediocie 
painter, Andrea da Ceri, and, when eleven years of age, 
of Bidolfo Ghirlandajo. Perino rapidly surpassed his 
fellow-pupils, applying himself especially to the study of 
Michelangelo’s great cartoon. Another mediocre painter, 
Vafa from Toscanella, undertook to settle the boy in 
Borne, but first set him to work in Toscanella. Perino, 
when he at last reached Borne, was utteily poor, anil 
with no clear prospect beyond journey-work for trading 
decorators. He, however, studied with great ^severity 
and spirit from Michelangelo and the antique, and was 
eventually entrusted with some of the subordinate work 
undertaken by Baphael in the Vatican. He assisted Gio- 
vanni da Udine in the stucco and arabesque decorations 
of the loggie of the Vatican, and executed some of those 
small but finely composed Scriptural subjects which go by 
the name*bf “Raphael’s Bible” — Baphael himself furnish- 
ing the designs. Perino’s examples are Abraham about 
to Sacrifice Isaac, Jacob Wrestling with the Angel, Joseph 
and his Brethren, the Hebrews Crossing the Jordan, the 
Fall and Capture of Jericho, Joshua Commanding the Sun 
to Stand Still, the Birth of Christ, His Baptism, and the 
Last Supper. Some of these are in bronze-tint, while 
others are in full colour. He also painted, after Raphael's 
drawings, the figures of the planets in the great hall of the 
Appartamenti Borgia. Perino exhibited very uncommon 
faculty in these works and was soon regarded as second 
only to Giulio Romano among the great painter’s assist- 
ants. To Raphael himself he was always exceedingly 
respectful and attentive, and the master loved him almost 
as a son. He executed many other works about Rome, 
always displaying a certain mixture of the Florentine with 
the Roman style. 

After Raphael’s death in 1520 a troublous period ensued 
for Perino, with a plague which ravaged Borne in 1523, 
and again with the sack of that city in 1527. Then he 
accepted an invitation to Genoa, where he was employed 
in decorating the Doria palace, and rapidly founded a 
quasi-Roman school of art in the Ligurian city. He 
ornamented the palace in a style similar to that of Giulio 
Romano in the Mantuan Palazzo del T&> and frescoed his- 
torical and mythological subjects in the aparianents, fanci- 
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ful and graceful arabesque-work, sculptural and architec- 
tural details — in short, whatever came to hand. Among 
the principal works are the War between the Gods and 
Giants, Horatius Codes Defending the Bridge, and the 
Fortitude of Mutius Scasvola. The most important work 
of all, the Shipwieck of JEneas, is no longer extant. Perino 
was particularly good in the technique and colouring of 
• fresco, and his stucco-work was no less highly prized than 
his pictures ; his Genoese paintings are, however, very in- 
ferior to those of Raphael in finish, as in other higher 
qualities, and his style in the nude tends rather towards 
Michelangelo. The Doiia woik is moreover extremely 
unequal. From Genoa Perino twice visited Pisa, and 
began some painting in the cathedral. Finally he returned 
to Rome, wheie Paul III. allowed him a regular salary 
till the painter’s death. He retouched many of the works 
of Raphael, and laboured hard on his own account, under- 
taking all sorts of jobs, important or trivial Working for 
any pi ice, he rnsyie large gains, but fell into mechanical 
negligence. Perino was engaged in the general decoration 
of the Sala Reale, begun by Paul HI., when his health, 
undei mined by constant work and as constant irregulari- 
ties, gave way, and*he fell down dead on 19th October 
1547. He is buried in the Pantheon. 

Pei mo, though Ins chaiaetei and habits of life weio not such as 
to m&pue respect, seems to have been generally liked in a certain 
way ; he was, however, jealous of rivals, particularly ot Titian 
when m Rome, and giudgmg m the instiuction of his pupils. He 
loduced some excellent poi traits, and his smaller oil pictures com- 
ine with the manner of Raphael something of that of Andiea de^ 
Saito. Many of his woiks weie engiaved, even in his own lifetime. 
Danielo da Voltena, Gnolaxno Siciolante da Seimoneta, Limo 
Romano, and Mai cello Venus ti (Mantovano) weie among his prin- 
cipal assistants. 

YAIR, Guillaume du (1556-1021), one of the fathers 
of French prose, and at the same time one of the nftst 
brilliant ornaments of the great school of French lawyers 
in the 16th and 17th centuries, was born at Paris on 7 th 
March 1556. Du Yair was in orders, and, though during 
the greater part of his life he exercised only legal func- 
tions, he in 4617 accepted the see of Lisieux and died 
bishop thereof. His reputation, however, is that of a 
lawyer, a statesman, and a man of letters. He was for a 
considerable time a member (councillor) of the parlement 
of Paris, and it was in this capacity that he pronounced 
his most famous politico -legal discourse, an argument 
nominally for the Salic Law, but in reality directed against 
the alienation of the crown of France to the Spanish 
infanta, which was advocated by the extreme Leaguers. 
It was also during his tenure of the same post that he 
published (in 1595) a Traite de VMoqumte Frangaise, 
which both advocates and exhibits a great improvement 
on the ordinary prose style of the day. In 1599 he be- 
came first president of the parlement of Provence (Aix), 
and in order not to give up this position he refused the 
see of Marseilles. In 1616 he received the highest pro- 
motion open to a French lawyer and became keeper of the 
seals. His death took place at Tonneins (Lot-et-Garonne) 
on Sd August 1621. Both as speaker and writer he holds 
a very high rank, and his character was equal to his 
abilities. Like other political lawyers of the time, Du 
Yair busied himself not a little in the study of philosophy 
(of a Christian stoical cast) and in that of classical an- 
tiquity, translating Cicero, Demosthenes, and Epictetus, 
and writing various treatises, on which Charron ; a general 
plagiarist, is held to have drawn freely. Du Yair’s works 
were published in folio at Paris in 1641. 

VALAIS (Germ., Walks), one of the Swiss cantons, rank- 
ing as twentieth in the Confederation. Its name has been 
explained to mean the " Welsh land,” as the Teutons called 
all non-Teutonic lands ; but it is far more probably derived 
from “ vallis,” for Valais is simply the “Tallis Pcenina,” 
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or valley of j<he Rhone, from its source to the gorge of St 
Maurice, together with some villages 'south of the Simplon 
Pass, and Monthey, Val dTlliez* and Bouveret beyond St 
Maurice, on the left bank of the river. The total area of 
the canton is 2026*3 square miles, which is exceeded Only 
by that of Grisons (Giaubiinden) and of Bern. Of this 
930*4 square miles are classed as productive, forests covei- 
ing 243*2 and vineyards 9 ; of the remainder 375*1 square 
miles consist of snow and ice. The highest point of the 
canton is Monte Rosa (15,217 feet), and within itb borders 
rises the Dom (14,942 feet), the loftiest peak entirely in 
Swiss teiritory. The population in 1880 was 100,216 
(males predominating), an increase of 3329 since 1870. 
French is the native tongue of 67,214 and Geiman of 
31,962, tJfe former dwelling (roughly speaking) west and 
the latter east of a line drawn noith and south across the 
valley of the Rhone between Sierre and Leuk. The bulk 
(ft9,316) of the inhabitants are staunch Roman Catholics. 
The canton forms the diocese of Sion (founded in 4th cen- 
tury), which before 1513 was in the ecclesiastical province 
of Moutiers-en-Tarentaise (Savoy), and since then has been 
impediately dependent on the pope. In the canton theie 
are three famous houses of Austin canons regular — St 
Maurice (founded as a Benedictine monastery, as distinct 
from the* see, in 515 by-Sigismund of Burgundy), the hos- 
pice on the Gieat St Bernard (first mentioned in 1125), 
and that on The Simplofi Pass (first mentioned in 1235). 
Ecclesiastical affairs are managed without any control or 
interference on the part of the state, though the cantonal 
legislative assembly selects as bishop one of four candi- 
dates nominated by the chapter of Sion. The only town 
ef any size is the capital, Sion or Sitten (4871 inhabitants 
in 1880). The population are mainly engaged in agricul- 
tural pursuits, and great efforts have been made to improve 
matters lately, while the Rhone has been embanked to 
prevent disastrous floods. Much wine (e.g., Muscat and 
Yin du Glacier) and a vast quantity of grapes are exported. 
Education is compulsory and free, but very backward. A 
railway runs from Brieg to Bouveret. The mineral waters 
of Leukerbad and Saxon are well known, and in summer 
the canton is a favourite haunt of tourists. 

The Vallis Poenina was won by the Romans after a gieat fight 
at Octodurus (Maifcgny) in 57 bo., and was so thoroughly Roman- 
ized that the Celtic aboriginal inhabitants and the Teutonic Bur- 
gundian invaders (5th cent.) became Romance -speaking peoples, 
Accoiding to a tiadition which can be traced back to the midale of 
the 8 th centra y, the “Theban legion” was martyred at St Matarice 
about 285. Valais^ormed pait of the kingdom of Transiurane 
Burgundy (888), which fell to the empire in 1032**and later of the 
duchy of Burgundia Minor, which was held from the emperors by 
the house of Zaiingen (extinct 1218). In 999 Rudolph III. of 
Buigundy gave all temporal rights and privileges to the bishop of 
Sion, who was^ later styled “prsefect and count of the Valais,” and 
is still a prince of the Holy Roman empire; the pretended donation 
of Charlemagne is not genuine. The bishops had much to do in 
keeping back the Zaringen, and x^ter the counts of Savoy The 
latter, howevei, succeeded winning most of the land west of 
Sion, while in the upper part of the valley there were many feudal 
lords (such as the lords of Raron ana the counts of Visp). About 
the middle of the 13th century we find independent communities 
or * * tithings ” (“ dizains ” or “ zehnten ”) growing ^lp. In the same 
century the upper pait of the valley was colonized by Germans 
from Hasli (Bern), who thoroughly Teutonized it, though many 
Romance local names still remain. In 1354 the libeities of tl& 
seven “tithmgs” (Sion, Sierre, Leuk, Raron, Yisp, Biieg, and 
Conches) were confirmed by the emperor Charles IV. A little later 
the influence of Savoy became predominant, ami the count secured 
to his family the bishopric of Sion, of which he was already the 
suzerain. His pi ogress was resisted by the tithings, which in 1388 
utterly defeated the forces of the bishop, the count, and the nobles 
at Yisp, this being a viotory of the Teutonic ovei the Romance ele- 
ment xxl the land. From 1884 the Moige stream (a little below 
Sion) was recognized as the boundaiy between Savoyard or Lower 
Yalads and episcopal or Upper Valais. For the connexion of the 
latter with the Yal d’Ossola, see Switzerland, vol. xxit p, 785. 
By the election of Walther von Supersax of Conches as bishop in 
1457 the Teutonic element finally won the supremacy, OrUhe out- 
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break of the Burgundian War the bishop of Sion and the tithings 
made a treaty with Bern. In November of the same year (1475) 
they seized all Lower Valais mp to Martigny, and m 1476 (March), 
after the victory of Granson, won'Bt Maurice, Evian, Thonon, and 
Monthev. The last three districts were given up in 1477, hut won 
again in 1636, though finally by the treaty of 1569 Monthey, Val 
dllliez, and Bouveret alone were permanently annexed to Valais. 
These conquered districts (or Lower Valais) were always ruled as 
subject lands by the bishop and tithings of Upper Valais. In 1533 
a close alliance was made with the Catholic cantons ; but by 1551 
the Protestants had won so much ground that toleration was pro- 
claimed by the, local assembly. In 1586 Upper Valais became a 
member of the Golden League, and finally in 1603-4 the four tithings 
of Conches, Brieg, Yisp, and Baron earned the day in favour of the 
old faith ag ain st those of Leak, Sierre, and Sion. In 1790-91 Lower 
Valais rose in revolt ; but it was not finally freed till 1798, when the 
whole of Valais became part of the Rhodanic, and then one of tty, 
cantons of the Helvetic, Republic. Such prolonged a?id fierce re- 
sistance was, however, offered to French rule by the inhabitants that 
in 1802 Bonaparte declared Valais an independent republic, yet in 
1810, for strategic reasons, he incorporated it with France as the 
4 4 department of the Simplon,” and it was not freed till the Austrians 
came, in 1813, In 1815 a local assembly was created, in which each 
of the seven tithings of Upper and each of theosix of Lower Valais 
(though the latter' had nearly double the population of the former) 
elected four members, the bishop being given four votes. In 1832 
Valais joined the League of Same# to maintain the Federal Pact of 
1815* In 1838-40 it was convulsed by a struggle between the Con- 
servative and Radical parties, the split into two half cantons being 
only prevented by the arrival of Federal troops. The constitution 
was revised in 1839 andl844; the loefil assembly was to*be elected 
according to population, and tbeldshop was given a seat instead of 
his four votes. In 1843 Valais was one of the Sonderbund, and in 
18 44 civil war raged, many liberate being slain at the bridge of Trient 
(May 1844), Tu® introduction of the Jesuits embittered matters, 
and Valais was the last canton to submit in the Sonderbund War 
(1847)4 if contented itself, however, with voting steadily against' 
the acceptance of the Federal constitutions of 1848 and 1874. By 
the constitution of 1847 all ecclesiastical immunities were swe^ 
away, and the bishop lost his seat in the assembly. That constitu- 
tion was revised in 1852, and the present one is dated 1875. There 
is now a legislative assembly of 101 members,, elected for four years 
' by all male, citizens of twenty years, in the proportion of one mem- 
ber to 1000 inhabitants, and an executive council of five members,, 
holding office for four, years, and, chosen by the legislative assembly, 
though in a certain proportion to the different districts of the canton 
(two for the upper part, one for Sion, two for the lower part), The 
44 financial referendum” exists, by which when a capital expendi- 
ture of <£2400, or an annual one of £800 for three years, is to be 
incurred, or it is proposed to raise the property tax higher than 
per cent,., the proposal must, be submitted to and approved by 
a popular vote. \ ! ■ ' ■' - 

, See Furrer, Gesck, von Watlte (8 vols., 1852-54) ; Gingiva ha Sam, Dkveloppe- 
mnt de I'Indtpendance du BmtvaX&U «t Conmitc du Bm Valais (1844) ; and J. 
Gremaud, Documents ItelaUjs & I'Msioirtdu Valais (1875 (W. A. B. C.) 

: VALDEPE$AS, a town of 'Spain, in the province of 
Ciudad Real, on the railway line frpJti Madrid to Cordova, 
is situated in the midst of a district thlfckly. clothed with 
vineyards 1 at foot of the northern slope of the Sierra 
. Morena. It is a straggling place and its only industry is 
that of wine-makihg (see -Wine),. The popnlatidn within 
the municipal honnjaries in 1877 was 13,874 
; VALDES, jtJAH x>e (c. 1500-1541), Spanish religions 
: writer, fen -about 1500 /Cuenca; ip 
Jounger of twin sons, of Krnanio de Valdes, hereditary 
; Ju^has often been confouhdod yrirn 

• irlio wafiq -tie suite' of Charles 
V, ih 183^ acted as his Latin secretary from 1 524, and 
■ it has’ fen corjedl 


It has been conjectured that Juan 
, of Alcala. We first meet him as 
iWflfe of : y, politiep-rdigious Didlogo de 



of 1533 he retnrned to Naples, and seems never to have 
left it again. His name has been Italianized into Valdesso 
and Val d’Esso. It has frequently been asserted that he 
was appointed by Charles V. as secretary to the viceroy at 
Naples, Don Pedro de Toledo ; but of this there is no evi- 
dence, and it seems a “harmonizing” conjecture, based on 
the confusion between Alphonso and Juan. Curione (writ- 
ing in 1544) calls him “ cavalliere di Cesare,” but there is ~ 
no proof of his. having ever held an official appointment. 

At his house on the Chiaja he was the centre of a very 
distinguished circle, literary and religious, and the influ- 
ence of his conversations &nd his writings, chiefly circulated 
in manuscript, stimulated the desire for a spiritual refor- 
mation of the church. The first-fruit of his cultured 
leisure at Naples was a philological treatise, Di&logo de la 
Lmgua (written 1533) ; hut, though his friends urged him 
to seek distinction by his humanistic studies, his bent was 
towards the spiritual problems of Biblical interpretation 
and the deep things of the devout life. r Vermigli (Peter 
Martyr) and Marcantonio Flaminio were leading spirits in 
the coterie of Valdes, which included Vittoria Colonna and 
her sister-in-law Giulia Gonzaga. On Ochino, whom he 
furnished with themes for sermons, bis influence was very 
great. Cameseechi, who had known Valdes at Rome as 
“ a modest and wellbred courtier,” found him at Naples 
in 1540 “ wholly intent upon the study of Holy Scripture,” 
portions of which he translated from the Hebrew and 
Greek into Spanish, with comments and suggestive pre- 
faces. To his teaching Cameseechi ascribes his own com- 
plete adoption of the Evangelical doctrine of justification 
by faith, and at the same time Ms estrangement from the 
policy of the Lutheran schism. Valdes died at Naples in 
May 1541. , , ' 

The death of Valdes scattered his hand of associates. Ochino 
and Vermigli abandoned the hope of a regenerated Catholicism, 
and left Italy, By degrees some of Valdes’s writings were translated 
into Italian and published. They exhibit great originality and 
penetration, combined with a delicate vein of semi-mystical spiritu- 
ality, and retain a large measure of that personal charm which is 
attributed to their author in all contemporary notices, Llorente 
finds traces in Valdes of the influence of Tanler’s writings j any 
such influence must have been at second hand. Valdes was in re- 
lations with Fra Benedetto of Mantua* the anonymous author of 
Bel Befiiefizio di Qesib Crista Crocefisso^ which was revised by Flaminio 
(reprinted by fir Babington, Cambridge, 1855). The suggestion 
that Valdes was unsound on the doctrine of the Trinity was first 
made in ^>67 by the Transylvanian bishop, Francis fcfivid (see 
Sociots, vol, xxii. p. 230) ; it has be^n; adopted by Sand (1684), ' 
Wallace (1850), and other anti-Trinitarian writers, and us counte- 
nanced by Bayle. , Some colour has been given to this view by iso- 
lated expressions in his writings,' and; by the subsequent course of 
Ochino, whose orthodoxy seems, however, to have ; been unjustly , 
suspected, from the speculative insight with which he presented ' 
objections. But Valdes, thoughhenever treats of the Trinity, even 
when commenting upon Matt, xxviii 19, reserving it in his Latte 
Spirituale as a topic for advanced .Cfimist&ns* explicitly affirms the 
eonsubstantiahtyof the JSqb, whom he unites in doxologies with the , 
Father and, the Holy Spirit p. 145)* His interest', centred ' 

in matters of practical rather than of speculative theology : his 
great aim waa the promotion of a healthy and personal piety. 

The following is a list of his writings. ■- ■ ^ 

(1) Bidlogo de Mermrio yCmm^. 8vo (no date or place of print- 
ing; 1528 ?). Ah Italian translation, by Nicola Franco, was printed 
at Venice without date, and reprinted at the 1 same place in 1545. 
Both with the Original and the translation is generaRyfound a Bid-, 
lego on the sack of Rome in 1527, by Alphonso de Valdes, printed 
at the same time. Both are ascribed tar Juan in the reprint Bos . 
BUlogos of 1850. (2) Bidloga de la Zengufy written in . 1533, first , 
printedntMadrid, 1737, reprintedl860 andl873, , h 

si devrebbe tenere a mformare gli Mglmoli de Christimi delle 
Cm Mia BeUgiane, (no date or place hf panting ; before 1545, as it 
was made. use of by the I1»l^;1tehsIato? of CsMris catechism, 
t sim ^nish original It was reproduced; hs Latoe< , 

t r 1549,nnd; Radi A Latin version,, by Pier-' 
again ihJ557f JtfefehT : 
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at Vienna. An Italian translation, 1 Cinque TrataMli Evangeliei , 
was published at Rome, 1545, reprinted 1869. An English trans- 
lation, by J. T. Jetts, is in XVII. Opuscules, 1882. (5) Alfabeio 
Christumo , Venice, 1545, an Italian translation of an unpublished 
and lost Spanish original. An English version, by B. B. Widen, 
was published in 1861. (6) Qi&izto i Diez Congideraqiones ; the ori- 
ginal is said to have been published, and all copies suppressed by 
the Spanish Inquisition ; thirty-nine of the Congideragiones were 
published with the Trataditos from a Vienna manuscript. An 
* Italian translation, by Celio Secondo Curione, Le Cento et Died 
Divine Consideration i, was published at Basel, 1550, 8vo. A French 
translation, by Claude de Kerquifinen, was published at Lyons, 1563, 
8vo, and Paris, 1565, 8vo. The English translation by Nicholas 
Ferrar was published at Oxford, 1638, 4to, at the instance of George 
Herbert ; it was reprinted at Cambridge, 1646 ; a new translation, 
by J. T. Betts, was issued in 1865. A translation into Spanish from 
the Italian, by Luis Usdz i Rio, was published in 1855. (7) Seven 
Dodriml Letters , printed with the Trataditos , from a Vienna manu- 
script, and translated by J. T. Betts in the XVII. Opuscules. (8) 
Comentario Breve . . . sobre la Epistola de San Pablo a los Romanos, 
Venice, 1556; translation and commentary, edited by Juan Perez 
de Pineda, reprinted 1856 ; English version, by J. T. Betts, 1883. 
(9) Cvmmtwrio Breve . . . sobre la Primera Epistola de San Pablo 
a los Cormtios, Venfee, 1557 ; translation and commentary, edited, 
reprinted, and translated as No. 8. (10) El Evangelic de San 

Mateo , translation and commentary, first published in 1881 *from a 
Vienna manuscript ; English version, by J. T. Betts, 1883. (11) 

El Salterio, translation if the Psalms from Hebrew into Spanish, 
published with the Trataditos , from a Vienna manuscript. (12) 
At Vienna is an unpublished commentary in. Spanish on Psalms 
i.-xli. (13) Sand mentions a commentary on St John’s Gospel, 
which is not known to exist. 

The' notices of Valdes in Sand (Biblioth. Antitrinitar., 1684, p. 2), Bayle, and 
Wallace (Antitrin. Blog., 1S50, ii. 8) are very inadequate. The revival of interest 
in him is due to M'Crie, Hist. Rtf. in Italy , 1827, and Hist. Rtf. in Spain, 1829. 
But the full knowledge of his life and teachings was first opened up by Benjamin 
B. Wififen, whose Life of Valdes was prefixed in 1865 to the new translation of 1 
the Considerations. Since then important discoveries have been made in the | 
Aulic Library, Vienna, by Dr Edward Boehmer ; compare his Span. Reformers 
of Two Centuries, 1874, and Lives of the Twin Brothers , J. a nd A. de Valdes , pre- 
fixed to Biblioth. Wijfeniana, 1882, also separately, with introd. by J. T. Betts. 
For an interesting sketch of Valdes, see Benrath's Bernardino Ockino, 1875. 
Respecting his theological standpoint, compare Bonet-Maury, Early Sources of 
Eng. Unit. Christianity , trans. hy Hall, 1884, (A GO£ 


VALDO. See Waldo. 

VALENCE, a town of France, chef-lien of the depart- 
ment of Dr6me and an episcopal see, is situated on the 
left bank of the Rhone, 65 miles south of Lyons on the 
railway to Marseilles, The river is here crossed by a fine 
suspension bridge. The cathedral of St Apollinaris (origin- 
ally of St Stephen) was rebuilt in the 11th century in 
the Auvergnesque variety of the Romanesque style, and 
consecrated in 1095 by Urban II. It was greatly injured 
in the Wars of Religion, but, restored in 1604. The porch 
was rebuilt in 1861 ; above it rises a stone tower (#87 feet). 
The church contains the monument of Pius VL (bust by 
Canova), who died at Valence in 1799, A curious house 
(Les T6tes) of the 16th century has a sculptured frontVith 
% heads of Homer, Hippocrates, Aristotle, Pythagoras, &c. 
*.The antique “ little seminary " is occupied by a gallery of 
pictures, a museum of natural history, a library (25,000 
Volumes), and a collection of antiquities. Valence possesses 
a botanic garden, a champ de Mars, artillery barracks, and J 
a. departmental prison; worked on the solitary system. j 
The chief: industries are the spinning and weaving of silk, 
oil-pressing, distilling, metal-founding, and the manufacture 
of macaroni. A considerable trade is carried on in the pro- 
duct of this industry and in wine and agricultural produce. 
The population in 1881 was 21,941 (commune 25,402) and 
in 1886 22,453 (commune 24,761). , . * ; . , , 

Valentia cqlonia Julia, Valentia SegalaWmum urls, or eiviias 
Valehtinorum, was the capital of the Segakuni, and the seat of a 
celebrated, school, prior to the Rota, ah conquest, a colony under 
Augustus, and £tn important town oi Vunnensis Eri’gia, under 
t Va&ntinian.-. ; It was ravaged by the Alani and other barbarians, 
.and fell successively under the power of the Burgundian^ the 
Franks, the sovereigns of Arles, the emperors of Germany, the 
, dukes of Valentinois, the counts of Toulouse, and its own bishops. 
The unsuccessfully against these last in 1229, 
but obtained protection with the help of' the dauphin in 1345. 

>ir J , rA i.i ^ t i*Jl AaL l.-. T ^jrj. . 


Jean de Mon tine, and Valence became the capital of the Protestants 
of the province in 1563. The town was fortified by Francis I. 

It had become the seat of a celebrated university in 1454 ; but the 
revocation of the Edict of Nantes struck a fatal blow at its industry, 
commerce, and population. Valence was the birthplace of General 
Championnet and of President Bonjean (shot by tne Commune of 
Paris m 1871) ; the family of Montalivet had its origin here. 

VALENCIA, a province of Spain, one of the three into 
which the former “ kingdom ” of Valencia is now divided, 
has an area of 4352 square miles and a population (1877) 
of 679,030, being thus, next to Barcelona, the most popu- 
lous province in the kingdom. It is bounded on the N. 
by Teruel and Castellon de la Plana, on the E. by the 
Mediterranean, on the S. by Alicante, and on the W. by 
Albacete |nd Cuenca. The surface is very much diversi- 
fied ; along the coast it is for the most part low and level, 
the fertile “ vegas ” of Valencia, J&tiva, and Gandia in 
many places rising very little above sea-level ; to the west 
of* these is a series of tablelands of a mean elevation of 
about 1000 feet,# which in turn rise into the mountains 
that form the eastern boundary of the tableland of New 
Castile, and attain within the province a maximum eleva- 
tion of* nearly 4000 feet. The principal rivers are the 
Guadalaviar or Turia and the Jucar. The former enters 
the province in the extreme north-west, flows south-east, 
and falls* into the sea below* the town of Valencia ; it 
receives num^ous tributaries of little importance, and it 
dispenses fertility by numerous “acequias,” mostly of 
Moorish origin, throughout the whole of the lower part of 
its course. The Jucar is joined on the left at Cof rentes 
.(“ Confluentes ”) by the Gabriel, a stream nearly as con- 
siderable as itself, and lower down by the Magro ; its chief 
right-hand tributary is the Albayda. Both the Jucar and 
the Albayda, like the Turia, supply an extensive irrigation.'! 
Almost every kind of geological formation from the Silurian 
to the Quaternary is represented in Valencia : the vegas 
are Quaternary ; nearly three-fourths of the entire pro- 
vince belong to the Cretaceous ; large areas, especially to 
the west, in the district of Requena and Utiel, are of the 
Tertiary period ; in the north the Jurassic is prominent ; 
and Triassic is found along many of the river -valleys. 
The coast is skirted by considerable stretches of sand 
dune, and by a jeries of these the lagoon of Albufera 
(21,000 acres) is separated from the Mediterranean, The 
vegas enjoy an exceptionally fine, almost sub-tropical 
climate. In their lowjying portions rice is the favourite 
crop; elsewhere wheat, maize, and all kinds of fruits are 
abundantly grown?; the mulberry is cultivatedlor silk; and 
wine and oil are produced. Esparto grass is -grown in the rt 
less fertile areas. The tablelands produce according to 
their elevation and exposure figs, almonds; olives, and 
vines. The pastures of the higher grounds, sustain numer- 
ous sheep and goats ; but cattle and horses are relatively 
few in Valencia. The jt$kid& are somewhat bare of - 
timber. The mineral resources , of /the province are little 
developed. The fishing industry on the, coast is con- 
siderable. The manufactures include those of silk, glass, 
pottery, and leather ; there are also , iron foundries, dis- 
tilleries, and soap manufactories. * The coast railway from , 
Tarragona to EnOina passes through Valencia, whence* 
another line has been carried along the Cuenca road as 
far as to Utiel (54^ miles). The province^ divided into 
twenty-one partidos judiciales and has 275 ayuntamientos. 
There are six “cities”- — Valencia (see below), Gandia 
(76Q4 inhabitants in 1877), J&tiva (14,534), Requena 1 ■ 
(13,5271 Saguntp (6287), and Alcira (16,146). . / : ‘ 

VALENCIA, capital of the above province, is situated 
in the beautiful “huerfca "of Valencia, on the right bank of 
the Guadalaviar or Turia, 3 miles above its mouth, and 304 , 
miies^by raal east-south-east from Madrid. Until 18J1 ‘it 
was ehclosed by a wall, bnilt in l356 by^Podto two 
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1 remain. 

The river, reduced, except in time^ of flood, to a scanty 
stream by the demands made upon it for purposes of irri- 
gation, is crowed by five bridges, of which the longest has 
thiiteen arches. The streets are for the most part narrow, 
crooked, and somewhat gloomy, but in the more modern 
quarters there are some broad aud handsome thoroughfares. 
The cathedral (La Seo), begun in 1262, was afterwards 
(1439) lengthened in its original Gothic style, but in such 
a way as to spoil its proportions, and in the 18th century 
it was further injured by Pseudo -Classic additions. It 
possesses some fine examples of the sculpture and metal- 
work of the loth century, as well as of the Valencian school 
of painting. The campanile (El Miguelete), jn isolated 
octagonal Gothic tower, 162 feet in height, commands an 



- Plan of Valencia 
extensive view of the town and surrounding country. Near 
the cathedral is the episcopal palace ; its lar^e and valuable 
library, rich in medals and other antiquities, suffered greatly 
during the French occupation in 1812. Besides the cathe- 
dral, Valencia has fourtedh patish churches and numerous 
other ecclesiastical builclmgs, none of them of great archi- 
tectural beauty or interest ; the church of St Nicholas (of 
Moorish origin) has, however, good specimens of Juanes 
as well as freScos by Dinis Vidal; and Kibalta can be studied 
in the chapel of the Colegio de Corpus or del Patriarcha. 

- The university buildings, dating from the 16th century, are 

large but uninteresting ; the library (about 42,000 volumes) 
suffered severe^ in 1812, and, like the other appointments 
of the university, falls considerably short of modern require- 
ments. There is a collection of pictures (about 1000) in 
the city gallery, but only a few,— almost entirely of the local 
school,— are of any importance. Among other public build- 
ings may be mentioned the court-house, a Doric edifice, 
dating feW the time of Feadiawd the Catholic, and having 
ettei <m (1892) in it a “ chamber of deputies” ; the 


elegant Gothic hall (1482). The citadel, on the north- 
east of the town, was built by Charles V. as a protection 
against Barbarossa, the sea-rover ; in the s6uth-west of the 
town is the former College of Saint Augustine, now used 
as a model prison, adjoining which is a large hospital. 
Outside the walls are a botanic garden, a large bull-ring, 
and various shady promenade*., including the beautiful 
“Glorieta,” and, on the north side of the river, the alameda, " 
leading to the port of El Grao. The principal manufacture 
is silk, and the town is also celebrated for its coloured 
tiles or “azulejos.” Linen and woollen fabrics, hats, 
leather, paper, cigars, glass, and pottery are also manu- 
factured, and there are foundries and printing-works. Corn, 
rice, silk, saffron, oranges, raisins, almonds, figs, and other 
fruits are extensively expoited, and iron, hardware, timber, 
and colonial produce are imported. 
The port is at El Grao (Villanueva 
del Grao; population 4433 in 
1877), 3 miles- distant, where a 
commodious harbour with a mini- 
mum depth of 20 feet has been 
constructed.^ The works were be- 
gun in 1792, The population of 
Valencia in 1877 was 143,856, 
and in 1888 about 170,000 (esti- 
mated). 

The earliest histoiieal mention of 
Valencia ( Valentta) is by Livy (JEpit., 
lv.), accoidmg to whom Junius Brutus 
settled the soldiers of Vmathus heie 
(136 B.o. ). It sided with Seitorius (t. 
77 B c. ), and was accordingly seveiely 
punished by Pompey, but must have 
lecoveied speedily, being mentioned by 
Pliny (ni. 4) as a colony in the legion 
of the Edetani, and spoken of by Mela 
as an important place. It vas taken 
from the Goths by the Moois m 714, 
and flora the Moois by the Cid (see 
vol. v. p. 774) in 1094, from, whom it is 
sometimes called Valencia del Cid The 
Moors lecoveied possession in 1101, but 
were compelled Anally to lelmquish it 
in 1238, when Jayme I. of Aiagon (“El 
Conquistador ”) added it to his domi- 
nions. In the 16th and 17th centuries 
it became the seat of a con&ideiable 
school of painting, of which Juanes 
(1506-79) may be legal ded as the 
founder, and to which belonged also 
Francisco de Kibalta (1550-1628), Juan 
de Kibalta (1597-1628), Jose Kibeia 
(1588-1656), Pedio Orrente (1560-1644), 
and J, G. Espinosa (1600-1680). In the beginning of the 17th 
centrny Valencia and its sunounding distiict sufteieu greatly fiom 
the expulsion of the Moois, its most industrious and enterpiisraf 
cultivators. In the War of Succession Valencia sided emphatic 
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however, in 1812, and held it till June 1818, 

VALENCIA, a town in the United States of Venezuela, 
capital of the state of Carabobo, situated amidst savannas 
and tropical plantations, 1800 feet above sea-level, in the 
valley between the two chains of the Maritime Andes. It 
is about 3 or 4 miles distant from the lagoon of Tacarigua 
or Lake of Valencia (about 45 miles in length and from 
10 to 13 in width). The town is connected by cart-roads 
with Caracas and other places in the interior, as well as 
with its port, Puerto Cabello. A railway across the 
northern chain of the Maritime Andes, with a total length 
of 33| miles, was nearly completed between Valencia and 
its seaport in the end of 1887. The town is well built, 
with straight streets cutting one another at right angles. 
The plaza or chief square, which is adorned with an early 
Spanish church, commands a magnificent view of. the 
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Maritime Andes. There are several manufactories, among 
them a weaving factory and one for the making of 
machinery and, agricultural implements. An iron aque- 
duct supplies the town with drinking water. ^ Among the 
educational institutions are a college of science and a 
normal school. The climate is said to be healthy. The 
highest temperature is equal to 85° Fahr., the lowest 68°, 

. the mean 76°*5. The population in 1883 was 36,145. 

VALENCIENNES, a town of France and a first-class 
fortress, in the department of Nord, is 157 miles north- 
north-east of Paris on the railway to Brussels, at the point 
where the river Rhonelle joins the Scheldt. The latter 
here divides into two branches, one of which flows through 
the town, while the other, canalized, fills the trenches of 
the citadel and skirts the fortifications. Valenciennes is 
the centie of a rich coal-field, which has called into exist- 
ence numerous foundries, forges, rolling-mills, wire-works, 
and machine shops. There is also an extensive beetroot 
cultivation, with attendant sugar-works and distilleries. 
Cambrics and la^ns are manufactured and caliecf-printing 
is carried on, though little of the famous lace now 
made. There are a court of first instance, a chamber of 
commerce, a conseil fie prud'hommes, a chamber of agri- 
culture, and a sugar exchange. The town-hall, rebuilt 
after the old plan in 1867-68, and surmounted by a square 
campanile, contains examples of the three Watteaus, Van 
Dyck, Velazquez, Rubens (the Stoning of St Stephen), as 
well as numerous productions of the native school of fine 
arts (founded in 1782). There are also collections of^ 
medals and seals and a fine specimen of old Valenciennes 
tapestry. The library, formed at the Revolution from the 
libraries of the religious houses of Valenciennes, St Amand, 
and the neighbourhood, contains 25,000 printed volumes 
and 980 MSS., the latter including valuable works in eariy 
Romance. Valenciennes also contains several interesting 
private collections, and has associations for the promotion 
of agriculture, scieuce, art, music, &c. The church of 
Notre D§me du Cordon, of the 13th-century style, was 
consecrated in, 1864. The church of St G6ry has a grace- 
ful modern tower ; but only a few pillars remain of the 
old building of 1225. The crooked and ill-paved streets 
contain some houses of the 15th and 16th centuries. 
Statues of Watteau and Froissart adorn the town. Of the 
six gates three have some architectural pretensions. The 
population in 1881 was 23,291 (commune 27,60$) and in 
1886 22,919 (commune 27,575). 

Valenciennes, so named because founded or restoied hv "the 
emperor Valentinian I., was a residence of Clovis, and it was nitber 
that Charlemagne summoned his hist assembly of states in 771. 
The Romans were repulsed fiom its fortifications in 881. Valen- 
ciennes by turns belonged to Hamault and was independent, till 
taken by Baldwin of Flanders in 1003. It espoused the cause of 
Jean d’Avesnes in 1353, and was unsuccessfully besieged by the 
Flemings. In the 16th century Valenciennes became the strong- 
hold of Protestantism in Hainault, but was conquered by the 
Spaniauis, who committed all sorts of excesses. In 1656 the 
Spaniaids under Cond6 made a successful defence against the 
Fiencli under Turenne j but in 1677 Louis XIV. took the town 
after an eight days' siege, and Vauban constructed the citadel. 
Valenciennes has since always belonged to France. In 1793, after 
forty-three days’ bombardment, the gairison, reduced to 3000 men, 
surrendered to the allied forces numbering some 140,000 ox 150,000 
men, with 400 cannon. In 1815 it defended itself successfully. 
Among the natives of Valenciennes maybe mentioned Isabella of 
Hainault, wife of Philip Augustus of France, Baldwin IX of Flanders 
(emperor of Constantinople), Jeanne of Flanders, Henry VII. of 
Luxemburg (emperor of Germany), Froissart, the paintejs Watteau 
(3), Pater, and Abel de Pujol, the sculptors De Crauck, Durez, 
Swy, Carpeaux, and Lemaire, the soldiers Jacques de Lalaing and 
Charles de Lannoy (viceroy of Naples), and the navigator Lemaire. 

VALENS, emperor of the East from 364 to 378, owed 
Ms elevation in the thirty-sixth year of his age to his 
brother Valentinian, who chose him to be his associate in 
the empire, of which a formal division into East and West 
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was now once for all definitively arranged (see Valentin- 
tan" I.). Vilens had been attached t© Julian's bodyguard, 
but he was not much of a sp]dicr, though his father, Gra- 
tian of Pannonia, had risen from the lanks to a high posi- 
tion. A revolt headed by Procopius in the second year of 
his reign, and backed up by the public opinion of Con- 
stantinople and the sympathy of the Gothic princes and 
chiefs on the Danube, seemed so alarming that he thought 
of negotiation; but in the following year the revolt 
collapsed at the prompt action of a loyal and able veteran 
officer. In the year 366 Valens at one stroke reduced the 
taxes of the empire by one-fourth, a very popular measure, 
though one of questionable policy m the face of the threaten- 
ing attitude of the Goths on the lower Danube. Before 
ventuung^on a campaign against them, Valens received 
baptism from Eudoxus, the bishop of Constantinople and 
the leader of the Arian party. After some small successes 
over the Goths, won by his generals, Valens concluded a 
peace with them, which lasted six years, on a geneiai 
understanding tkkt the Danube was to be the bound iry 
between Goths ai?d Romans. On his return to Constanti- 
nople in 369-370 Valens began to persecute his orthodox 
and Catholic subjects. Yet he can hardly have been a 
hearty and willing persecutor, oirhe would not have suffered 
the orthodox Basil to remain bishop of Caesarea in Cappa- 
docia, nor can he have beef? a thoroughgoing religious 
fanatk, or he^would not have restrained many of Ms sub- 
jects from burying themselves in monasteries to escape 
the duties of citizens. Indeed he had not the strength of 
will or force of character to have been either the one or 
the other. 

* In the years 371 to 377 Valens was in Asia Minor, 
most of the time at the Syrian Antioch. The late war 
with Persia under the emperors Julian and Jovian had* 
not been satisfactorily concluded : the question as to the 
possession or the protectorate of Armenia was still m 
suspense. Valens, though anxious to avoid an Eastern 
war, because of danger nearer home from the restlessness 
of the Goths, was compelled to take the field against 
Sapor, who had invaded and occupied Armenia, It seems 
that Valens 1 crossed the Euphrates in 373, and in Meso- 
potamia his troops drove back the king of Persia to the 
farther bank of the Tigris. But the Roman success was 
by no means decisive, and no definite understanding as to 
boundaries was come to with Persia. Valens returned to 
Antioch, where in the«winter of 373 a young man of high 
rank, Theodoras bjr name, was made to believe by a -pack 
of fortune-tellers 1 and magicians that the emperor's suc- 
cessor would be a man whose name began with “ Theod.'* 
Theodoras was put to death, with many others whose 
name began ydth the same fatal letters ; and this led to 
a vindictive persecution throughout the province of Asia 
of all who professed or practised magic and necromancy. 
The age was a very superstitious and inqtdsitive one, and 
Valens certainly shared its weakness. Between 374 and 
377 we read of grievous complaints of injustice and extor- 
tion perpetrated under legal forms, the result probably of 
the recent panic, and pointing to an increasing weakness 
and timidity at headquarters. Although preparations were 
made for following up the war with Persia and securing* 
the frontier, a truce was patched up, rather to the disad- 
vantage of the empire, Armenia and the q^jacent country 
being half conquered and annexed by Sapor. The armies 
of Rome, in fact, were wanted in another quarter. The 
Huns, of whom we now hear for the first time, were be- 
ginning in 376 to press the Goths from the north, and the 
latter asked leave of the emperor to cross the Danube into 
Roman territory. This they were allowed to do, on the 
condition that they came unarmed, and their children were 
1 Amm. Marc., xm. 1 ; the narrative is brief and not very^Iear. 
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transported, to Asia as hostages. The conditions, _ how- 
over, were not strictly enforced, and the whole affair was 
treacherously mismanaged b^the imperial generals, who 
for their own profit forced the new settlers to buy food at 
farrfine prices. Accordingly the enraged Goths, under their 
chief Frithigern, streamed across the Balkans into Thrace 
and the country round Adnanople, plundering, burning, 
and slaughtering as they went. They were driven back 
for a time, but returned in the spring of 378 in greater 
foice, with Huns and Alans to fight with them against the 
empire ; and again, after one or two repulses, they pene- 
trated to the neighbourhood of Adrianople. Yalens, who 
had now returned to Constantinople, left the capital in 
May 378 with a strong and well-officered army. Without 
awaiting the arrival of his nephew Gratian, emptior of the 
West, who had just won a great victory over one of the 
barbarous tribes of Germany in Alsace, Yalens attacked 
the enemy at once, although his troops had to go iiffco 
action heated and fatigued by a long march on a sultry 
August day. The battle was decidea mainly by the 
cavalry of the Alans and Sarmatians, the Roman infantry 
being outnumbered, outmanoeuvred, and finally so hemmed 
in that the men could scarcely draw their swords. The 
slaughter went on for hotfrs, till the imperial army was 
destroyed. Yalens either perished on the field op, as some 
said, in a cottage fired by th? enemy. From the battle of 
Adrianople the Goths permanently established themselves j 

south of the Danube. . 

Amimaims MaieeUinns, a contemporary writer, is our chief 
authonty for tho leigns of Y alens and Valentmian. See also Gibbon’s 
sketch of tho period m the 26th and 27th chapters of his Decline 
and FaU and Hodgkin’s Italy and Ur Invaders. 

VALENTINE, or Valentinus, the name of a consider- 
able number of saints, 1 three of whom may be particularized. 
L Valentinus, presbyter and martyr, according to the 
authorized Roman legend (see lesson for second nocturn, 
Uth February, m the diocese of Tortosa), was arrested and 
thrown into chains at the instance of the emperor Claudius 
(Gothicus), and handed over to Calphurnius, who employed 
one Asterius to try to win him back to idolatry. Valentine 
miraculously healed the blind daughter of Asterius, who 
accordingly believed and was baptized, with all his house. 
Tho saint after long imprisonment was beaten with clubs 
and finally beheaded on the Flaminian Way (14th Feb- 
ruary). 2. Valentinus of Interamna (Tend), bishop and 
martyr, miraculously healed Chserenjon, the deformed son 
of Craton, a Greek rhetorician living in Rome, who along 
with* various mother prominent person? *vas accordingly 
converted. This Valentine, who also is commemorated on 
14th February, is invoked, especially in Italy and Germany 
(St Velten), in cases of epilepsy and cognate disorders. 
3. Valentinus, who is spoken of as the apostf e of Rhratia, 
and venerated in Passau as its first bishop, flourished 
during the first half of thedafth century. 

For the peculiar observances tha* used to be connected with 
St Valentine’s Eve and Dayan England, Scotland, and also (it is 
said) in some parts of France, and to which allusion is so frequently 
made by English writers from Shakespeare onwards, such works as 
Brand’s PopularMntfyuitw, Hone’s Every-Day Book, or Chambeis’s 
Book iff Days may be consulted. Their appropriateness to the spring 
season is, in a general wav, perhaps, obvious enough ; and, as for the 
Uame. it has been suggested that there is at least a similarity in 
sound between Valentine and galmtin (Fr. dim* flora galant). 

VALENTIN^N L, emperor of the West from 364 to 
375. He had been an officer of the guard under Julian 
and Jovian, and had risen high in the imperial service. 
With a fine robust frame, he possessed great courage and 
great military capacity. Ho was chosen emperor in his 
fortyrihird year by the officers of the army at Nicsea in 
Bitfonia early to 534 shortly afterwards named his 
T him in the empire 


The two brothers, after passing through the chief cities of 
the neighbouring district, arranged the partition ^of the 
empire at Naissus (Nissa) in Upper Moesia. As emperor 
of the West, Valentmian took Italy, Illyricum, Spain, the 
Gauls, Britain, and Africa, leaving to Valens the eastern 
half of the Balkan Peninsula, Greece, Egypt, Syria, and 
Asia Minor as far as Persia. During the short reign of 
Valentinian there were wars in Africa, in Germany, and in - 
Britain*. and Rome came mto collision with barbarian peoples 
of whom we now hear for the first time, — Burgundians, 
Saxons, Alemanni. The emperor's chief work was guard- 
ing the frontiers and establishing military positions. Milan 
■was at first his headquarters for settling the affairs of 
northern Italy; next year (365) he was at Paris, and then 
at Rheims, to direct the operations of his generals against 
the Alemanni. This people were driven back to the Ger- 
man bank of the Rhine, and checked for a while by a 
chain of military posts and fortresses, though at the close 
of 367 they swooped down on Moguntiacum (Main/) and 
plunder^ the city. In that same year Valentmian was at 
Amiens, and there, before his assembled troops, he gave 
the title of Augustus to his son Gratian, eight years of age. 
The next three years he spent at ft eves, organizing the 
defence of the Rhine frontier against the Alemanni and 
Saxons, and personally superintending the construction of 
numerous forts. Treves was, in fact, his headquarteis dur- 
ing most of his reign. His general administration seems 
to have been thoroughly honest and able, in some respects 
.beneficent. If he was hard and exacting in the matter of 
*taxes, he spent them in the defence and improvement of 
his dominions, not in idle show or luxury. Though him- 
self a plain and almost illiterate soldier, he was a founder 
of schools, and he also provided medical attendance for the 
pdbr of Rome, by appointing a physician for each of the 
fourteen districts of the city* He was a Christian, an 
orthodox Catholic, and in his life perfectly pure ; but he 
permitted absolute religious freedom to all Ms subjects. 
Against all abuses, both civil and ecclesiastical, ha steadily 
set his face, even against the increasing wealth and worldli- 
ness of the clergy. Valentinian was in many ways a good 
and able ruler at a particularly difficult time. The great 
blot on his memory is his cruelty, which at times was 
frightful, and showed itself in its full fierceness in the 
punishment of persons accused of witchcraft, soothsaying, 
or magictl practices. In 374 the Quadi, a German tribe 
in what is now Moravia and Hungary, resenting the erec- 
tion of Roman forts to the north of the Danube in what 
they considered to be their own territory, crossed the river 
and laid waste the province of Pannonia, Yalentinian’s 
native land. The emperor in the April of the following 
year entered Illyricum with a powerful army, and gave 
audience to an embassy from the Quadi at Bregetio on the 
Danube, somewhere near Pressburg. Their defence threw 
him into a paroxysm of rage, in which he suddenly fell 
down, apparently in a fit of apoplexy, and died in a few 
hours. His two sons, Gratian and Valentinian II., were 
jointly his successors. 

VALENTINIAN II,, an infant of four years of age, with 
his half-brother Gratian, a lad of about seventeen, became 
the emperors of the West on the death of their father, 
Valentinian I., in 375. They made Milan their home; and 
the empire was nominally divided between them, Gratian 
taking the trans-Alpine provinces, whilst Italy, Illyricum 
in part, and Africa were to be under the rule of Valen- 
tinian IL, or rather of his mother, Justina. Justina was 
an Arian, and the imperial court at Milan pitted itself 
against the Catholics, under the famous Ambrose, bishop 
of that oily. But so great was his popularity that the 
court was decidedly worsted to the contest, aud the em- 
peror's authority In ?$7 Maadujus, 
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who had commanded a Roman army in Britain, and had 
in 383*(the year of Gratian’s death) made himself master 
of the northern provinces, crossed the Alps into the valley 
of the Po and threatened Milan. The emperor and his 
mother fled to Thes&alonica, to Theodosius, the emperor of 
the East and husband of Galla, Valentmian’s sister. At 
their entreaty he marched into Italy with an army, de- 
. cisively defeated Maximus, and set Yalentinian once more 
on the throne (388). He also converted the lad to orthodox 
Catholicism. Four years later Yalentinian was dead. A 
barbarian warrior, a Frank named Arbogast, who had 
fought for Giatian and Theodosius, so presumed on his 
services that Yalentinian was provoked into giving him a 
letter of dismissal. But Arbogast tore the letter up before 
the emperor’s face and openly defied him. Soon after- 
wards Yalentinian was slain, no doubt by Arbogast’s order, 
at Yienne in Gaul, while taking part in some athletic sports. 
Eugenius, a humble dependent of the barbarian, succeeded 
to the empire of the West, a disgrace noted by the poet 
Claudian {Be Tertio Consulatu Honoris lxvi.). * 

YALENTINIAN III, emperor of the West from 425 
to 455, the son of Constantius and Placidia, daughter of 
the great Theodosiu^ was declared Caesar at Thessalonica 
under the auspices of Theodosius II., and again the follow- 
ing year at Rome, in the seventh year of his age. His 
reign of thirty years was a period of great and terrible 
events associated with the names of Attila, Genseric, and 
Aetius, the “last of the Romans.” This period is marked 
by the dismemberment of the Western empire, the con v 
quest of the province of Africa by the Yandals in 439, 
the final abandonment of Britain in 446, the loss of great 
portions of Spain and Gaul, in which the barbarians had 
established themselves, and the ravaging of Sicily and 
of the western coasts of the Mediterranean by the fleets 
of Genseric. As a set-off against these calamities there 
was the great victory of Aetius over Attila in 451 in the 
neighbourhood of Chalons. (See Rohe, vol. xx. p. 781.) 
The burden of taxation became more and more intolerable 
as the power* of Rome decreased, although there were a 
partial remission of taxes in 450 and a cancelling of arrears 
in consequence of the general impoverishment of Rome’s 
subjects. Ravenna was Yalentinian’s usual residence ; but 
he fled to Rome in 452 on the approach of Attila, who, 
after ravaging the north of Italy, died in the following 
year. In 454 Aetius, between whose son and a^daughter 
of the emperor a marriage had been arranged, was treacher- 
ously murdered by Yalentinian. Next year, however, 4he 
crime was avenged by the assassination of the emperor as 
he was looking on at some games in the Campus Martius. 
He was a contemptible creature, cowardly, self-indulgent, 
without spirit, and without ability. With Yalentinian III. 
the family of Theodosius became extinct. 

Our chief onginal souices for the reign of Yalentinian III. are 
Jordanes, Prospers Chroniclesy wiitten in the 6th century and end- 
ing with the year 455, and the poet Sidonius Apollinaiis. See also 
Gibbon’s history of the period (. Decline and Wally c. xxxiii.-xxxv.) 
and Hodgkin’s Italy am her Imaders (1880). 

VALENTINUS AND YALENTINIANS. Yalentinus 
was the most important Christian theologian before Origen. 
Clement and Origen both were his pupils. In his school 
all those problems were started which afterwards engrossed 
the Greek fathers, and a large proportion of the solutions 
given by him and his followers subsequently became, 
though in a modified form, accepted doctrines. # The dog- 
matic of Origen lies at the foundation of the* orthodox 
dogmatic of the church, and it in its turn had its prototype 
in that of the Yalentinian school. Yalentinus was the first 
man in Christendom who for other than merely apologetic 
puiyoses sought to fuse together the results of Greek 
philosophy with the substance of the Gospel, combined the 
exalted ethic of the Platonic and Neopythagorean schools 
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with the preaching of the evangelical pulpit, and treated 
the manifestation of Jesus as the keystone in the great 
structure of thought which Greek science had reared. His 
theology is, so to speak, the central pier of the bridge con- 
necting the Jewish with the Christian Alexandrians. *He 
may perhaps be regarded as superior to Philo in sober- 
mindedness and in acuteness, and as having excelled Oiigen 
at once in delicacy of religious and moral perception and 
in vigour of language, though he was far behind him in 
learning and in extent of knowledge. 1 His success as a 
teacher was biilliant. Tertullian tells us that among all 
the Christian “collegia” that of Yalentinus was the most 
crowded, 2 and the numeious branches into which his 
scholars soon divided are evidence of the wealth of his 
influence. * Even his enemies have praised his c< ingenium 
et eloquium” (Adv. Valent. y 4). Tertullian, Clement, 
Origen, J erome, and Adamantius agree in testifying that 
he* was a man of singular gifts. The few extant fragments 
of his writings fully confirm this: there is not one of 
them that is not" marked by originality and depth. And 
his disciples, although they have partly deteriorated his 
teachings by undisciplined fancies and inappropriate mytho- 
logizing, have, every one of them, something particular and 
valuable to say. Their influence did not cease until m the 
catechetical school of Alexandria the church found teachers 
of her own who were at once'scientific theologians and de- 
fenders of the* church of Orthodoxy. 

Valentinus. — Of Yalentinus himself almost nothing is 
known. That he was an Egyptian by birth and received 
his education in Alexandria is probable but not certain. 8 
He came to Rome under Hyginus about 138, flourished 
tsnder Pius (140-155), and was still there in the time of 
Anicetus ( c . 155-166). This we learn from Irenseus (iii. 
4, 3), who lets us see that his main activity was in Rome.* 
He fuither tells us that Polycarp during his sojourn in 
that city was the means of converting some Yalentinians. 
Tertullian supplements {Bo Frsescr.y 30) Irenseus with the 
information that Yalentinus originally attached himself in 
Rome to the main body of the church, but “ ob inquietam 
semper curiositatem qua fratres quoque vitiabat,” after 
having been twice temporarily suspended from communion, 
he was ultimately cut off. This statement shows that the 
Roman Church did not, to begin with, possess the standards 
by which to try Yalentinus. The sections of the Shepherd 
of Hermas which treat of the Gnostics represent them as 
still continuing to exist within the church, although their 
dangerous charaqte* was already known. Itjvas not, then, 
until the bishopric of Anicetus that the Roman Church suc- 
ceeded in ridding itself of the Yalentinian collegia. If 
seems very doubtful whether there is any good foundation 
for Tertullian’s further allegation {Adv. Valent , 4) that 
Valentinus was ambitious of obtaining the episcopate of 
Rome and that his failure in tEJs caused him to break with 
the church. HippolytusVill have it (see Epiphanius and 
Philaster) that Yalentinus afterwards went to Cyprus as a 
declared heretic. We are not in a position to control this 
statement ; but the words of Irenseus would^ilmost lead to 
the conclusion that he died in Rome. At any rate there 
is no reason to suppose that he was alive much later than 
160. Tertullian, in spite of a disposition to bring him* 
down to as recent a period as possible, does not seem to 
think of him as living in the time of Marcus Aurelius. 
But in the school of Yalentinus it was asserted that their 
master had been a pupil of Theodas, a yvupifios UavXov^ 
in that case he must have been a very old man in 160. 

1 Jerome nevertheless calls him “doctissimus” {Comm, in Osee, ii. 10). 

4 Tert,, Adv. Valent ; cf. Qrxgen, Horn., ii, 5, and Comm ,, xiv. p. 
40, * * robnstissima seeta. ” 

* Bpiph., Em., SI ; Mur. Fragm., fin. 

4 Clam,, Strom., vil, 17, 106. • 
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Valentinus was the author of several epistle^, three frag- 
ments of which have 'been preserved by Clement; 1 one of 
the.se was addressed to a certain Agathopus. He also com- 
posed homilies (ono entitled On Friends ), of which we 
possess four fragments. 2 An expression of Tortullian’s (Adv, 
Valent., 2) seems to imply that Valentinus was also the 
author of a treatise entitled Sophia . Perhaps this is the 
source from which Irenmus’s systematic account of the 
Valontinian doctrine (i. 11, 1) was indirectly taken. Ter- 
tullian speaks of Psalms of Valentinus (JDe Car., xvii, 20) ; 
the author of the Muratorian Fragment seems also to refer 
to these ; and in the Philosophumem of Hippolytus (vi, 
37) a considerable fragment from them is given. The 
‘‘gospel ” of Valentinus is spoken of below. t 

All that wo possess of Valentinus and his disciples arc 
tlio fragments preserved by their opponents, the fathers of the 
church. Wo cannot therefore put implicit confidence in all that 
they tell us, or accept as of primary importance in the doctrine of 
the Valentinians all that they represent as such. The extant frag- 
ments of the writings of Valentinus himself, as well as of those of 
his scholars (Plolemseus, Hcracleou, TheodotuC and others), fortu- 
nately enable us to sot their theology in a moA worthy light than 
docs the fantastic “system” whigh Irermis has given. Of the 
four ancient treatises against the Valentinians known to Tertullian 
we possess but one, that of Irenreus, those of Justin, Miltiades, and 
Froculus being lost. The loss Cf Justin is most to be regretted, for 
he was a c on temporary, and wrote his Syntagma, probably in Rome 
at the time when Valentinus ms actually labouring there. In 
Rome some sixty years later the authoT of the Mitratorian Frag - 
meat also took notice of him. Jroctilus wrote a special polemic 
against him, while Miltiades wrote in the same sense in Asia Minor 
and Ireufleus in Gaul about 180. Tortullian’s Adversus Valen - 
tinianos was composed in Carthage some twenty years later, and 
Clement engaged m a work of a similar nature almost simultane- 
ously at Alexandria. Against the Mareionite Church the fathers 
were equally energetic, Maroion and Valentinus during the period 
between 150 and 230 passing for the most dangerous heretics. Out 
eldest and at the same time fullest source is the work of Irenmus, 
which rests upon a tract of Ptolemseus and probably makes use of 
the Spifagma * of Justin. In all probability he had road nothing of 
Valentinus himself. Tertuilian’s Adversus Valentinianos is largely 
taken from Irenams, but contains some things that are original 
and of very great value : he had either himself read some Valen- 
tinian works, or had at least obtained authentic information as to 
their contents. Our best sources for Valentinus himself are the 
Stromata and Eclogues of Clement of Alexandria, who had read 
much of Valentinus and something of Heracleon, and gives extracts 
from both. His Eoscerpta cx Theodoto are also invaluable. Hip- 
polytus m both Iris works against heretics has transcribed Irenseus : 
yet in his Philosqphumena ho has followed a new source in describ- 
es tho Valentinian system. Origen made a careful study of 
jieracleon s Commentary on John* a Gospel, and in his own Com- 
mettary he frequently refers to it both approvingly and otherwise. 
The numerous fragments he has preserved hav^ very great value for 
the histormm ^Lastly, Irenseus and Hippoljto^ have been tran- 
scribed by Epiphamus, who also has preserved various matters of 
particularly the letter of Ptolemseus to Flora. 
Valentinians. --The school of Valentinus soon divided into two 
mam branches, that of Italy and that of Asia Minor.* Both in turn 
subdivided into various sections ; but the Asiatic branch on the 
whole preserved most faithfully the teaching of the master. His 
influence spread even beyond m limits of the schools. Tatmn, for 
example, in his later period indubitably dezived much from Valen* 

P j the fathers of the Alexandrian school were very largely 
Evan in She time of Epiphanies Yalantmmns 
™ ww-.** T 6 , d i 8tnct ? of Tha Italian branch had 

as heads of its schools Sacuadus, another master of uncertain name 
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l eon, _T heotirn.ua, and Alepmder. Secundus modified the master’s 
ftootdneof the «oss and introduced a dualism into it. The anony- 
Sw f^ 0WB «* wn ? °1 Pythagorean influence. But the 

» the extent of their influence even the 
PtolemKM and Heracleon. The former made 
into hypostases the wms which Valentinus himself had regarded 
of 1319 °?, e 0odIle » <i - He is the systemlm and 
Of the Valentinian school eon. 
fi? J'pgverful If also undisciplined phantasy j and in his 
totter to Mon ha shows how thorou gh has been his study of the 


I Stow*., a, a, 86 ; ii. 20, 114 } iii, 7, 59. 
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Old Testament, and how penetrating, how carefully considered 
and how pointed his criticism of it. Heracleon, mentioned<also bv 
Irenseus, earned distinction by his Commentary ({nroiwfoara) on the 
Gospel according to John, for it is probably the first scientific com- 
mentary that Christendom produced. Clement {Strom., iv. 9 73 ) 
calls him the most eminent teacher of the Valentinian school. ’ Ho 
appears to have shown much greater sobriety than Ptolemseus 
whose speculations recall those of the later Neoplatonists in a most 
striking manner, just as we find Valentinianism generally to have 
anticipated, not only the later scientific theology of the Catholic 
Church, but also Neoplatonism. Of Theotimus all that wo know 
is Toitullian’s remark (Adv. Valent., 4) : “multum circa imagines 
legis opeiatus est” Tertullian is also our sole informant about 
Alexander (Be Carne , 17-20). He seems to have busied himself 
specially with the Chiistological problem, and to have written 
under the title of Syllogismi a treatise into which quotations fiom 
Valentinus’s Psalms were introduced as authorities. 

The names mentioned as those of leaders of the Asiatic school 
are Axionicus, Theodotus, and above all Bardesanes ; we also have 
some fragments of Valentinian writings belonging to the East, but 
of which the oiigin is otherwise unknown . 5 Axionicus a t Antioch 6 
was the master’s most faithful disciple. Clement of Alexandria has 
preserved exceipts of a very inconsecutive character and in a very 
corrupt te*.t from a systematic work, and some commentaries of 
Theodotus (’Ex tup BeoS&rov koX tt}s dvaroXiKTjs koXoviApijs $i5 a <r- 
KaXlas Kara.' Ouakevrlpov xfAvovs imropLai). These excerpts 
which constitute one of the most important sources for Gnosticism 

g enerally, have not hitherto received the attention they deserve 
aim ( Forschungen , iii. p. 123 sq.) has tried to make out that 
Theodotus is identical with Theodas, Valentinus’s master. But 
from tho excerpts it seems hardly probable that they should be the 
work of a man who must have written at latest under the emperor 
Trajan. Bardesanes, though originally influenced by Valentinus 
ultimately took up peculiar and independent ground of his own* 
and through him Valentinus exercised a great influence upon the 
Syrian Church, which continued until the 4th century (see Syriac 
Literature, vol xxii p. 827). In Asia Minor the Valentinian 
collegia continued until past the middle of the 4 th century (see 
Epp. Juliam). The church fathers bring into connexion with 
Valentinus the Magian Marcus, as to whose doctrine we are very 
adequately informed by Irenaeus, but it is questionable whether he 
can really be reckoned as one of the disciples of that master. 

. Teaching of Valentinus.— Valentinus made his appearance at a 
time when the Christian communities were still destitute of any 
fixed doctrinal system : they were still associations pledged to a 
holyhfe on the ground of their faith in the one spiritual God and 
m His Son Jesus Christ, closely held together fey the?* bonds of 
brotherly love, and strictly separated from the world and from 
them that are without by the consciousness of having received the 
Hoiv Ghost But an enormous volume of facts, of sayings, and 
of thoughts had by this time become current within the ckureh 
material drawn from the Old Testament, from the Gospel history’ 
mom Jr 6 £ r a ?r n f epistles, from other early Christian writings, and 
trom the Hellenistic and apocalyptic literature of the Jews. How 
this matenral was to be arranged, how it was to be kept within 
bounds, and with what degree of authority it was to be invested 
questions still unsettled. But one tiling was certain— -Paul 
haa*declared it, and every Christian apostle, prophet, and teacher 
had repeated it — that the Christian faith guaranteed knowledge 
supreme and complete, and led on from truth to truth. Another 
-PJIl Was sure r that human wisdom was but folly in presence 
of this new ‘divine” wisdom, which was inclusive of all human 
knowledge. The means, moreover, by which eveiy saying, every 
fact was to be turned into a profound thought had for long been 
known ana in use in the Christian communities, — that of allegory. 
Sj? ®® T et ^ ere Wf no settled principle fixing the manner m 
which the allegorical method was to be applied, or detet mining 
what were the ruling thoughts of Scripture. The attitude of 
Christian teachers towards the J ewish wisdom was as indeterminate 
Greek philosophy. The Pauline theology was 
intelligible only to ? very few, and the Old Testament was as it 
were avertable sphinx. It was understood to be a superhuman 
book, but it was also understood that much of its contents, if 
taken literally, was valueless. In what sense was it to be under- 
atood? How much of it was to be taken literally and how much 
spiritually ? -Was everything to be taken spiritually ? According 
to what principle was it on this assumption to be interpreted? 
Was the whole of it the revealed word of the Most High, or were 
various authors to be recognized ? Might it possibly be that part 
^ WJ ?S j K* JP* heroics!, part genial, part natural, part false, 
ana part devilish ? Or was it perhaps true that no part of the 
hook proceeded from the Most High Gad, that nothing was pneu- 
matic, hut all psychical <?r carnal ? And, if the Old TeSament was 
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to be allegorized, must not the narratives and the sayings of the 
Gospels be also treated in the same way ? Was not allegory here 
also the pathway to the thought * If the opening chapters of 
Genesis and the histories of the patriarchs and of the people of 
Israel were a profound philosophical poem, why should not also the 
life of Jesus Chiist be only the veil of a cosmic mystery ? > All 
these questions had within the peiiod from 60 to 130 exercised, 
not indeed the great mass of believers, for these were uneducated, 
but thinking Christians ; and the more the Christian preaching 
' enlarged its scope, the more Christians came into contact with 
Syrian, Samaritan, Egyptian, and Gieek wisdom, and the more 
they found themselves called upon to make comparisons and to 
bring into clearness that which is peculiar to. ana distinctive of 
Christianity, it was inevitable that these questions should stir the 
minds of educated Christians all the moie intensely. Upon the 
one basis of faith in Jesus Christ accordingly there were about the 
year 130 a great variety of gioups, differing from one another in 
doctrine, worship, organization, and the like, 1 but differing also in 
their attitude to Chustianity at large, some keeping themselves 
aloof from it because they regaided it as wholly perverted, others 
being driven out from it, others again, while remaining within the 
main body, yet forming special schools, or “ mystery” unions, and 
so on. in Syria, as also in other portions of the Roman empire, 
the gospel was associated with Semitic “ cultus wisdom^’ and with 
the absti use speculations of a physical science still in its childhood ; 
the entire Old Testament was rejected and an attitude of opposition 
assumed towards fellow-members in the great Christian union. 

These developments, •however, could reckon on only a relatively 
small degree of encouragement within the Graeco-Roman world. The 
barbaric elements they contained wore too conspicuous, and on the 
other hand they were too far removed from Jewish-Christian tradi- 
tion and from Christian common sense. But the attractiveness 
must have been very great when, on the basis of Christian tradition 
and the mysterious traditions of Oriental peoples, a system was set 
up with the aids of Greek philosophical science for a school of 
“knowing ones” or “Gnostics,” and a cultus organized for a com* 
munity of the " initiated.” This was what Basilides and Valentinus 
achieved. The importance of Valentinus lies in the facts, firstly, 
that ho recognized the relationship (for such a relationship really 
existed) between the theogonic-cosmogonic myth-wisdom of western 
Asia and the Neopythagorean, Platonic, and Philonic philosophy ; j 
secondly, that he touched all this rich and varied material wnich 
he had appropriated with the magic wand of the Platonic concep- 
tion of the universe, and thus transmuted the whole into entities 
of a purely spiritual character ; and thirdly, that he gave a decisive 1 
part to the appearance of Jesus Christ in that great drama which 
the history of the higher and the lower cosmos presented to his 
mind. In all this he had no design of setting up a new “ confes- 
sion,” and still less any notion (as Marcion had) of utterly remodel- 
ling Christianity. He was prevented from cherishing any such 
ideas by his conviction that men were divided by the inalterable 
constitution of their natures into three classes, — the “ pneumatic,” 
men of the spirit, genial natures, in whom sparks of the divinity 
are found ; the “psychical,” moral men, who can if they choose 
be ethically good; and “hylic” or carnal, hopelessly^chained to 
that which is perceived by the senses. The ordinary members of 
Christendom at large he held to be “psychical,” and esteemed 
them as such. But he did not regard their Christianity a£ the 
Christianity, rather only as its exoteric form. Alongside of the 
exoteric there had all along, according to him, existed an esoteric. 
The apostles did not say out everything to everybody, but on the 
contrary communicated to the “spiritual ones” a secret doctrine 
into wmch only select persons might be initiated, and that not until 
after long and careful probation. This secret teaching included a 
special dogmatic, a special ethic, and a special worship. But it was 
not out of all connexion with the Christianity that was publicly 
taught We can observe in the history of the Valentinian schools 
the zeal with which they strove to adapt themselves to the Chris- 
tianity publicly professed, and to follow it in all its developments. 
The Yalentinians always, so far as they possibly could, accepted 
such things as the development of the canon (agitated for by them- 
selves) within the church at large, the building up of a tradition, 
the symbols framed, and the like ; to this Irenaeus, Tertullian, and I 
the Alexandrians all bear witness. In this they present the strongest ! 
possible contrast to Marcion and his church, too from the outset 
took up an attitnde of tho utmost hostility to tho main body of 
Christians, Hence they expressly even controverted Marcionitism, 
as the letter of Ptolemseus to Flora and the polemic of^Bardesanes 
against the Marcionite Prepon show. If such was the unvarying 
attitude of Valentinus’s scholars, it is fair to attribute it also to 
Valentinus himself. In Ids day indeed the dogmatic, ethical, and 
legal advances of Christendom at large were still in their most 
rudimentary stage, but what there was of them mast have been 
valued by him even then as the exoteric form of Christianity, to 
which he superadded his own Gnostic esoteric form. In this 
respect he was the forerunner of Clement and Origen, who likewise 
i See Ham&ek, Jb&gmngMch., T. p. m sq. i 
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distinguish Cjpostic from common Christianity, and very probably 
learned the distinction from Valentinus afid his scholars. But his 
connexion with both was of a slj.11 n!ore intimate character. They 
are related not only by virtue of the fact that they all regarded 
the gospel as the religion of the perfect Hellenically- cultured 
spiritual man, but also by the laige -hearted disposition they 
cherished, and the settled purpose they manifested, to appropriate 
everything noble and great in the history of humanity, to rank it 
according to its proper value, and to find a place foi it in the edifice 
of Christian philosophy. And it is very interesting to notice that 
they completely set aside the Greek and Roman mythologies, regain- 
ing them as worthless and devilish. The foimal peculianty of the 
Valentinian Gnosis is that it places all moral and intellectual ideas, 
possessions, and entities in a descending scheme of genetic develop- 
ment. With Valentinus himself they figure as " motus et affectus ” 
of the Godhead, tho ultimate cause of all things, the alone Good ; 
%y his scholars they are hypostatized. This descending develop- 
ment (selferevelation) of the Godhead takes place with a holy 
rhythm. At this point the Pythagorean speculations about num- 
beis on the one hand and the ancient Semitic astiological wisdom, 
on the other seemed important to Valentinus ; but everything is 
n*ade spiritual: even the old Semitic antithesis of “male” and 
“female” is adopted, but with an altered meaning. 2 The whole 
inner development* of the primal cause (/3tf0o$) into the pleroma, 
the cosmos of perfection, is designed to explain how it was that 
this woild of appearance, of mixture, and of sin arose. Valentinus 
was a strict monotheist, but at Ihe same time he discerned in tho 
present world the mingling of irreconcilable elements. The prob- 
lem then was how, while acknowledging the absolute perfection, 
goodness, and causality of God, to reconcile with this the existence 
of the actual pneumatico-psyehipo-hylic woild, and at the same 
time to show the possibility of redemption in the case of those 
who £re capable of it. Valentinus solved this problem by assum- 
ing that the self-unfolding of t!?e Godhead is at the same time to 
be thought of as a dissipation of energy. God alone is &y&vv)To$. 
The powers emanating from Him (rods, a, \6yos, Avdptaros 
= ideal man, &/c\? jda, and so on) are yevprjrd. Hence, although 
o/xootfom with the Godhead, they have nevertheless a limitation 
attaching to them. They are copies of the Godhead in a descend- 
ing line ; hut the copy is never of equal value with the pattern. 
The thirtieth and last aeon, Sophia, 3 has the element of imperfection 
in the strongest degi ee. This belongs to it in the form of “ passion 
(irddos), the passionate desire after Ml knowledge of and fusion 
with the primal God. This passion for the pleroma, having seduced 
the aeon into overstepping its proper bounds, is accordingly sepa- 
rated from it and removed out of oneness with it ; it thus falls 
into nothingness, the Kfru/ua, but gives the impulse to the making 
of this world. This world is the outward shaping of nothingness, 
of appearance, through connexion with the fallen wisdom. It is a 
feeble copy of the pleroma without any abiding hold, but it includes 
pneumatic portions, though these have fallen veiy low. It was 
fashioned by the demiurgo, an intermediate being brought forth 
by the fallen wisdom. The demiurge is psychical, and thus has 
no feeling and no understanding for the pneumatic which adhered 
to the elements of the woild he framed. But over against the 
sensuous powers include^ in this world, so far as it is derived fspm 
nothingness, the demiurge is the representative of order, righteous- 
ness, freedom for ^erter things, and the men wl^p have rdSeived 
something of his spirit are those earnest moral natures who strive 
against their passions and aim at jmtltia, civilis. Far above these 
stand the pneumatic ones, who, like their mother, have the strong 
passion of genius towards that which is highest, and in this posses- 
sion, in knowledge and in the desire for knowledge, aie raised far 
above the antithesis of the hylic (the devil) and the psychic (tho 
demiurge). They carry within tbvn an indestructible and divine 
element which is unintelligible to*tlieir very maker, but they are 
placed in a world which is foreign to them ; they are as men im- 
prisoned and fettered. Here it is thaMhe Christian idea of redemp- 
tion comes in. Jesus Christ appeals. The declarations about Him 
in the Valentinian school were exceedingly various. We can find 
traces in them of all the contemporary and later* Christologies of 
the Christian Church, even of the Adoptian. What they all had 
in common was (1) the idea that Jesus Christ made manifest was 
an exceedingly complex Being, in whom two or three natures, or 
even a greater number, had to he distinguished (eompaie Origen’s 
Christology) ; (2) the conviction that the highest element in the 
Redeemer was not one of the aeons which had sO&ehow parted with 
some of its potential energy, hut was the perfect self-manifestation 
of the Good, the Supremo God Himself ; (3) the conception that 

s The earliest opponents of the Valentmians distinguished them sharply 
from the "Gnostics." They rightly perceived that the Semitic and mytho- 
logical element was for the Valentimans merely the material, which they filled 
with the spirit of Hellenism. Some of the heads of schools, however, dealt 
with this material in a highly fantastic fashion, and accordingly the church 
fethere say with justice that “ inolescentes doctnnae Valentinianprum in silvas 
jam exoleverunt Gnosticorum” (Terh, Adv. Patent*, 89). 

8 The number SO comes from astronomy : at bottom the aeons of Valentinus 
are 29J, the number of days in the lunar month. 
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the physical natuie of Josus Christ was no actual Miporeity, but 
cither something psychical or something pneumatical. This Josus 
Christ thou dclu ers all \vho*aie pneumatic in the world by com- 
mumiating knowledge. By full knowledge of God, of the woud, 
and of themselves they are raised above the world, entei upon then* 
undying divine life, and finally aie brought by Christ into the 
pleroma. But psychical peisons also aie redeemed by Him. They 
who hitherto have been brought up aecoidmg to the laws of the 
Old Testament, that is, of the demiurge, now leceive the pel feet 
law; Jesus moreovei by His death procuied for them the foigive- 
ncss of sins. They are now therefore in a position to lead a perfect 
moial life, and after death, if they have made a light use of their 
freedom, shall be bi ought io an abode of bliss. The Yalentiman 
othic shows a hue combination of spiritual fieedom with the element 
of asceticism. Their thesis, that piimarily it is not the outward 
act but the intention that is important, was misunderstood by 
the fatheis of the church as if they had given pounission to pneur 
matic persons to live in licence, to deny the faith under persecution, 
and tho like But lhere is no foundation for this. The fiagments 
we possess fiom writings of Valentinus and his school show lather 
that they wcie second to no Chu&tian body in moial earnestness. 
The Yalentinians appear to have joined in the leligious worshipfof 
the main body of the clmich so long as they weie tolerated within 
it But along with this they celebrated tlieif own mysteries, in 
which only the initiated might take pait. • 

In the fbiegoing bketcli only the broad general outlines of the 
Valentmian theology have been indicated. In all the schools, and 
even with Valentinus himself, it was much ucher and more com- 
plicated than has been indicated. But all was strictly wrought 
out, and even the apparently abstrusjp served always for the ex- 
pression of a weighty thought. *Veiy manifold and various weie 
in particular the doctiines about the fallen wisdom (Sophia) and 
about its relations to the world and*tho demiurg£ ; veiy \%iious 
also wore the views of Jesus and Chiist and of their lelation to 
the pleroma of the aeons. Finally then representations about 
“ Horos ” ditleied widely. “As a harlot daily changes her attiie,” 
say* Tertullian in his malicious way, “so do the Yalentinians 
change their opinions.” But none of these diffeiences affected the 
oneness of the general view. That the history of redemption co% 
stitutes along with the history of nature and of the world one grand 
drama, that it is for scientific cosmology to explain how it is that the 
tf mixtuies” have come to pass, and that it is for scientific soteriology 
to show how the “separations” have been brought about, as to these 
matteis all were at one. Equally were they at one in their view 
of Chiist as the absolute revelation of God, and in the persuasion 
that the creator of the world is identical with the God of the Old 
Testament, and is an “intermediate” Being. But the vaiious 
Yalentinian schools weie above all united in their attitude towards 
tho Scriptures. They weie Biblical theologians: that is to say, 
they staited from the conviction that complete wisdom lay only 
in the words of Jesus Chiist, or, in other words, in the Gospels. 
They accordingly sought to base their systems throughout on the 
words of the Lord, applying to these the allegorical method. In a 
secondary degree they availed themselves also of the writings of 
the apostles. Their dogmatic claimed— as afterwards did that of 
Orjgen — to be evangelical and apostolic ; bpt, since they interpreted 
the Few Testament after the same method as that which Philo 
plnJfi to the Old, it was as a rule Platonic thought that they 
o xhe plain and simple woids of Jesus, and thus the 


introduced into! 

Others of tho chUTcil were not without justification in calling them 
“sectatores Platonis” (Tert., JDe Prmcr, , 30). As their method 
of exegesis supplied them with the means of everywhere finding the 
sense that suited them, it is highly improbable that they were at 
the trouble to prepare any new scriptures. The fathers do not as 
a rule charge them with either fisbneation or falsification, but only 
with perversion of the Word through jjvrong interpretations. For 
did they dispute or reject the Roman creed ; they simply, by a 
peculiar interpretation, put their own meaning upon it ; yet at the 
same time they had alongside of it their own “regula fidei.” It 
is hardly probable that they possessed an “ evangeSium veritatis ” 
of their own, bet it is not impossible. They subjected the Old 
Testament to an admirable religious criticism. Ptolemseus dis- 
tinguished in the law (X) what the demiurge had said, (2) what 
<feeme from Hoses, (3) what the later teachers of the law had 
added* Amongst those portions which were regarded as having 
proceeded from the demiurge himself, he again distinguished three 
groups :—(a) tho Becalogue, which is of perpetual obligation, and 
wmch only required to be completed by Christ (in the sermon on 
the mount) ; (5) those commands which were given only for a 
season on account of the shortcomings of the people, and which 
were abolished by Christ j (o) the ceremonial law, which had a 
typical meaning U&t Was fulfilled by Christ They denied that 
wtliwijg m the 014 Testament came bom the supreme God, the 
<M of «&d love, * 

#ro% $ Yalehtinue and of Heradeon and Theo- 

nfc Mb bm how these Yaleptmians anticipated 
. . ... . . The follow- 


ing points may be mentioned in this connexion: — (1) the specula, 
tion as to bfiootieioS) o/ioios, crepofoio s, dyivviqro s, and ywpfyrSs, by 
which they piepared the way for the Unitarian problem m its 
scientific shape ; (2) their speculation about “Jesus and “Chiist ” 
and about His vaiious natures, by which they opened the way for 
later Chi istology ; (3) their scientific allegoucal tieatment ot the 
Few Testament Scriptures and their undei taking to found their 
whole system upon the sacred writings of Christianity, thus antici- 
pating Origen’s dogmatic; (4) their distinction of the peificienda, 
abroganda, and implenda in the Old Testament, which paved the ' 
way tor the doctrine of Iienseus and Tertullian m reference to the 
law ; (5) their doctnne of baptism ; (6) then doctrine of the Loid’s 
Supper ; (7) theii* doctrine of purification aftei death, m which 
they anticipated the later dogma of puigatoiy (Ongen, Augustine, 
Gregory I.) ; (8) their twofold ethic (for psychical and for pneumatic 
persons ; see Clement and Oiigen, as also the monachism of the 
Catholic Church) ; (9) and finally the view destined later to pUy 
so laige a pait within the chuich, that the soul of the Christian 
Gnostic is the bride of Christ. 

Ltferalw e.~ 1 The fragments liave been collected by Grabe (Spicilegium, n 430 
sq) and Hilgenfeld (Ztschi f. ilik Theol ., I860, p 280, 1881, p 214; 1883, p. 
8o6) The system is set foith moie oi lessm the woiks on Gnosticism by 
Neander, Matter, Bam, Lipsius, HilgenieM, Hansel, and Moller See also 
Heimici, Die Valent Gtiosu> u. d heil bthrtjt (1871), andRosscl, Gcs Schn/ten 
(1817). - ~ (A. HA) 

VALENTINUS, pope for thirty or forty days in 827, 
in succession to Eugenius II. (824-827), was a Roman by 
birth, and, according to the Liber JPontiJicalis , was first 
made a deacon by Paschal I. (817-824). Nothing further 
is known of his history. His successor was Gregory IV. 
(827-844). 

VALERIAN, a genus of herbaceous perennial plants 
of the natural order Valerianaceae. Two species — Valeri - 
ana officinal is, L. (see vol. iv. pi. VIII.), and F. dioica , L., 
•-—are indigenous in England, while a third, F. pyrenaica , 
L., is naturalized in some parts of Scotland and the west of 
England. The valerians have opposite leaves and small 
flowers, usually of a white or reddish tint, and arranged 
in terminal cymes. The limb of the calyx is remarkable 
for being at first inrolled and afterwards expanding in 
the form of pappus. The genus comprises about 150 
species. In medicine the root of F. officinalis is intended 
when valerian is mentioned. The plant grows throughout 
Europe from Spain to the Crimea, and from Icelancf through 
northern Europe and Asia to the coasts of Manchuria. 
Several varieties of the plant are known, those growing in 
hilly situations being considered the most valuable for 
medicinal purposes. Valerian is cultivated in England (in 
several villages near Chesterfield in Derbyshire), but to a 
much greater extent in Prussian Saxony (in the neigh- 
bourhood of Colleda, north of Weimar), in Holland, and 
in United States (Vermont, New Hampshire, and 
New York). 

The dried root or rhizome consists of a short central erect poition, 
about the thickness of the little finger, surrounded by numeious 
rootlets about tV of an inch in diameter, the whole being ot a dull 
brown colour. When first taken fiom the ground it has no dis- 
tinctive smell ; but on drying it acquit es a powerful odour of valeri- 
anic acid. This odour, now icgardea as intoleiable, was in tho 1 6th 
century considered to be fragrant, the root being placed among 
clothes as a perfume (Turner, Herbal, part iii., 1568, p. 76), just as 
V. celtica and some Himalayan species of the genus are still used 
in the East (see Spikenard). By the poorer classes in the north 
of England it was esteemed of such medicinal value that “ no broth, 
pottage, or physical meat ” was considered of any value without it 
(Gerard, Herball , 1636, p. 1078). 

Valerian owes its medicinal properties to a volatile oil, which is 
contained in the dried root to the extent of one or, more rarely, two 
per cent., plants growing on dry or stony soil yielding the largest 
quantity. The oil is a complex body, consisting of a terpene, 

; an alcohol, O 10 H 18 O, isomeric with borneol, and compounds 
of the alcohol with formic, acetic, and valerianic acids ; and an ether 
having the formula 0 10 H^O, The valerianic acid occurring in the 
oil is not the normal acid, but iso-valerianic acid. The other con- 
stituents of the root are malic acid, resin, sugar, &c. Valerian is 
employed in medicine as a stimulant and anti&pasmodic in various 
forms of hysteria, and in chorea and hooping-cough ; it is also 
stated to possess anthelmintic properties. The red valerian of 
cottage gardens is Qmtran&m ruber, also belonging to the Valeri* 
am&&‘ s but Greek; valerian ia Volmmmm mntZemh belonging 
to the natural order PtfmcmiwsB. Oats aro nearly m fond or fine 
* 
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smoll of this plant as of the true valeiian, and will frequently loll 
on the plant and injuie it. 

VALERIANUS, Publius Licinius, Roman emperor 
from 233 to 260, was a man of ancient family and is 
first mentioned in the year 238 as princeps senatus. Some 
thirteen years later, when Dtcius restored the censorship 
and added to the office legislative and executive powers 
• so extensive that it embraced the best part of the civil 
authority of the emperor, Valerian was chosen censor by 
the senate, to whom the appointment was committed. 
The death of Decius cut short this novel experiment in 
government, but Valerian retained the confidence of Gallus, 
who sent him to fetch troops to quell the rebellion of 
iEmilianus. The soldiers in Rketia, however, proclaimed 
Valerian emperor ; and marching slowly towards Rome he 
found both his rivals dead. Valerian was already an 
elderly man — he is said to have been seventy years old at 
his death — and had scarcely the vigour to confront with 
success the enemies that threatened every frontier of the 
empire, but he applied himself to his heavy task with 
diligence and goodwill. Taking his son Gallienus as col- 
league, and leaving |he wars in Europe to his direction, 
under which matters went from bad to worse and the 
whole West fell into disorder, Valerian chose for his own 
part the war in the East, where Antioch had fallen into the 
hands of a Persian vassal and Armenia was occupied by 
SMpfir, while in 258 the Goths ravaged Asia Minor. 
Valerian recovered Antioch, fought in Mesopotamia with 
mixed success, and finally was taken captive (see Persia, * 
vol. xviii. p. 608). His ultimate fate is unknown. 

VALERIUS, Publius, surnamed Publicola, the col- 
league of Brutus in the consulship in the first year of the 
Roman republic. According to the legend represented fcy 
Livy and Plutarch (see Rome), he was a member of one of 
the noblest Roman families, being son of Volusus, a de- 
scendant of a Sabine of that name who had settled in 
Rome along with King Tatius. He was one of those who 
witnessed? the death of Lucretia, and joined in the oath to 
avenge her wrongs. He took a prominent part in the 
expulsion of the Tarquins, and though not originally 
chosen as the colleague of Brutus he soon afterwards took 
the place of Tarquinius Collatinus. On the death of 
Brutus, which left him alone in the consulship, the people 
began to fear that he was aiming at kingly povger. To 
calm their apprehensions, he discontinued the building of 
a house which he had begun on the top of the Velian 
Hill, overlooking the Forum, and also gave orders* that 
the fasces should henceforward be lowered whenever he 
appeared before the people. He introduced various laws 
further to protect the liberties of the citizens, one of these 
enacting that whosoever should attempt to make himself 
a king might be slain by any man at any time, and 
another providing an appeal to the people on behalf of 
any citizen condemned by a magistrate. For these ser- 
vices the surname of Publicola or Poplicola was conferred 
on himself and on his descendants for ever. He was thrice 
re-elected to the consulship, and during his fourth term of 
office he received the honour of a triumph for his victory 
over the Sabines. He died in the following year (503 b.o.), 
and was buried at the public expense, tbe matrons mourn- 
ing him for ten months. 

VALERIUS FLACOUS. SeeFLAccus. 

VALERIUS MAXIMUS, Latin writer, author of a 
collection of historical anecdotes, published his work in 
the reign of Tiberius, Prefixed to many MSS. of the 
collection is a life of the author, but it is a late and 
worthless compilation, and the only trustworthy in- 
formation concerning his career is drawn from a few 
passing allusions in the book itself. The family of Valerius 
w&s^poor and undistinguished ; for the great Valerii 
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Maximi wh*> are conspicuous in tha annals of the early 
Roman republic cannot be traced lower than the Punic 
Wars. Valerius himbelf professes to have owed everything 
to Sextus Pompeius, who was descended from a paternal 
uncle of the great Pompey. This Pompeius was a kind of 
minor Maecenas, and the centre of a literary circle to 
which Ovid belonged; he was also the intimate of the 
most literary prince of the imperial family, Germanicus. 
He took Valerius with him when ho went to Asia as 
proconsul. Although Valerius does not state that his 
profession was that of a teacher of rhetoric, the fact is 
betrayed by every page of his writings. In his procemium 
he plainly intimates that he is putting foith a kind of 
?omnionp3^,ce book of historical anecdotes for use in the 
schools of rhetoric, where the pupils -were severely trained 
in the art of embellishing speeches by references to bistory. 
The title for the work in the MSS. is “ Books of Memorable 
Deeds and Utterances.” No ancient reader would have 
expected accuracy in such a book, and the indignation ex- 
pressed by many -modern scholars at its glaring historical 
errors has been much misplaced. The stories are very 
loosely and irregularly arranged in nine books, each book 
being divided into sections, and*each section bearing as its 
title tbe topic, most commonly some virtue or vice, or some 
merit or "demerit, which the stories in the section are in- 
tended to illustrate. Mo$t of the tales are from Roman 
history, but each section ha<* an appendix consisting of 
extracts from the annals of other peoples, principally the 
Greeks. The exposition exhibits strongly the two cur- 
rents of feeling which are intermingled by almost every 
Roman writer of the empire, — the feeling that the Romans 
oi the writer's own day are degenerate creatures when 
confronted with their own republican predecessors, and the. 
feeling that, however degenerate, the latter-day Romans 
still tower above the other peoples of the world, and in 
particular may take much comfort to themselves from 
their moral superiority to the Greeks. 

The range of authorities from whom the collection is diawn is un- 
doubtedly narrow. It has even been maintained that Valerius used 
four authors only, — Cicero, Livy, Sallust, and Pompeius Trogus; 
there are, however, clear traces of others, as of Vano, Asinius Pollio, 
and Herodotus. By far the largest part of the material conies from 
Ciceio and Livy, though each is only mentioned once by name. 
Valerius was neither a well-read nor an able man. His tieat- 
mont of his material was careless and unintelligent m the extreme ; 
but for all that he did not miss his aim. Even though in one tale 
Tanaquil be made the wrie^jf Ancus Martius, and in another JEschy- 
lus he mistaken for Pericles, though the Scipios and the Cates be 
mingled in confusion,* though conflicting veision* of the same 
occurrence be given, and the most startling anachronisms presented, 
yet the excerpts are none the less apt illustrations, fiom the rhetori-' 
cian’s point of view, of the circumstance or quality they were 
meant to illustrate. Scholars have long since ceased to corrupt the 
text of Valerius,- as Pighius did, to save his character for historical 
accuracy, nor do they now, with Porizonins, distort his meaning 
for the pleasure of adding to the list^of Ms sins. What, then, are 
his claims to the attention of i^odera^tudents ? In the first place, 
the existing literary lemains of the time in which he wrote are ex- 
tremely scanty, and mere scarcity con Ibis value on many articles 
which are in themselves pool. And even on the historical side we 
owe something to Valerius. He often used sources now lost to us, 
and wheie he touches on his own time he affords us*some glimpses 
of the much debated and very imperfectly recorded reign oi Tiberius. 
His attitude towards the imperial household has olten been mis- 
understood, and he has been represented as a mean flatterer of 
the same type with Martial. But, if the refeiences to the imperial 
administration be carefully scanned, they will be seen to be extra- 
vagant neither in kind nor in number. Few wffil now grudge to 
Tibenus, when his whole action as a ruler is taken into account, such 
a title as “ salutaris princeps,” which seemed to a former generation 
a specimen of shameless adulation* The few allusions to Caesar's 
murderers and to Augustus hardly pass beyond the conventional 
style of the writer's day. The only passage which can fairly be 
called fulsome is a rhetorical paaaji over the death of Sejanus. But 
it is as a chapter in the history of the Latin language that the work 
of Valerius chiefly deserves study* "Without it our v&w of the 
transition of classical into silver Latin would be much more imper- 
fect than it is. Erasmus declared that Valerius is no more like 
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Cicero than a mole is like a man, which is only (Bother way of 
saving that be bad in excess the faults of his age. The entire life, 
thought, and literature of the first»century and a half of the empire 
were steeped in the influences of rhetoric, enthroned in the seat of 
education. In Valerius are presented to us, in a rude and palpable 
form, all the rhetorical tendencies of the age, unsobered by the 
sanity of Quintilian and unrefined by the taste and subtlety of 
Tacitus. Here we have the loathing for direct and simple state- 
ment and the pursuit of novelty at any price. Every device which 
ean put a gloss of newness on the language is eagerly adopted. The 
barrier between the diction of poetry and that of prose is broken 
down ; the uses of words are strained ; monstrous metaphors are in- 
vented ; there are startling contrasts, dark innuendoes, and highly 
-coloured epithets ; the most unnatural variations are played upon 
the artificial scale of grammatical and rhetorical figures of speech. 
It is a most instructive lesson in the history of Latin to set side by 
side and compare minutely with each other a passage of Valerius 
and its counterpart in Cicero or Livy. * 

Iu the MSS. of Valerius a tenth book is given, which consists of the so-called 
“liber de praenominibus," the work of some grammarian of a much later date. 
The collection of Valerius was much used for school purposes, and its popu- 
larity in the Middle Ages is attested by the large number of MSS. in which it 
has been preserved. Like other school books it was epitomated. One <£m ok 

? lete epitome, probably of the 4th or 5th century, bearing the name of J ulius 
aria, has come down to ns ; also a portion of another by Januarius Nepo- 
tianus. The best edition of Valerius with explanatory matter is that by C. 
Kempf (Berlin, 1854); the best text is that by C. Halm (Leipsic, 1865). 

VALETTA, or Valletta. . See Malta, vol xv. pp. 340- 
341. The population was 24,854 in 1881, and was esti- 
mated at 26,700 in 1888.* 

VALLA, Lobenzo (c. 1406*1457), one of .the most 
salient personalities of the earlier Italian Renaissance, was 
bom at Rome, of parents derived from Piacenza, possibly 
in the year 1 406-07, or perhaps somewhat earlier. He was 
educated in the humanistic schools of Rome, according to 
the customs of that age, learning grammar from some 
humble dominie and afterwards attending the classes of 
eminent professors. Valla mentions Leonardo of Ares^o 
as his chief master in Latin and Giovanni Aurispa in 
•Greek. He wished to establish himself as apostolic secre- 
tary in the Eternal City. Rut for some reason or other 
this office was refused him. At the age of twenty-four he 
went to Piacenza on family affairs, and from this city pro- 
, ceeded to Pavia, where he obtained a professorship of elo- 
quence. Like all the scholars of that time, Valla wandered 
from university to university, accepting short engagements 
' and airing his talents as a lecturer in many cities. It 
appears that /he professed the Hew Learning in Milan and 
Genoa- as well: as Pavia. Somewhere, and at some uncer- 
tain date during this period, he came into relations with 
Alphonso of Aragon, who conquered the kingdom of 
Naples. Valla did not^ however, follow this prince’s for- 
tunes. in the early days of their acquaintance. We find 
, Kim once m8re in Rome in 1443 during the pontificate of 
*Eugenius IV. . At this period of his career Valla won the 
highest reputation by his dialogue J>€ Vofaptate and his 
treatise on the Elegances of ike Latin Language. In the 
: former work he contrasted the! principles *of the Stoics 
, with , the tenets of Epicurus, openly -proclaiming Ms syin- 
those who clafined ^ m right of fr^ indulgence 
■; aad ^eosuous appetites. \ It was 

, the first time, deliberate expression in a 
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There was every reason why the king of Naples should 
be interested in a man of Valla’s stamp. He wished to 
attract schoLars of the Mghest ability to* his capital, and 
he was always on bad terms with the papacy. Valla com- 
bined the qualities of an elegant humanist, an acute 
critic, a freethinker, and a venomous pamphleteer who had 
committed himself to a destructive polemic against the 
temporalities of Rome. Accordingly the king made him 1 
his private secretary, encouraged him to open a school of 
rhetoric in Naples, and defended him against the attacks 
of friars and inquisitors. From Naples Valla continued 
his war of pamphlets against the church. He proved that 
the letter of Christ to Abgarus was a forgery, ridiculed 
the Latinity of the Vulgate, questioned the authenticity 
of the Apostles’ Creed, and accused St Augustine of heresy. 
It is a singular note of that period in Italy that, on the 
death of Eugenius IV., his successor, Nicholas V., invited 
Valla to Rome, not to arraign him before the bar of the 
Inquisition, not to punish him for hisrinsolent criticism 
but in order to confer upon him the post of apostolic 
secretary, with substantial pecuniary appointments. This 
entrance of Valla into the Roman juria has been justly 
called " the triumph of humanism over orthodoxy and 
tradition.” Nicholas had no other object than that of 
fixing one of the chief scholars of the age near his own 
person. He allowed Valla to open a school of eloquence 
in Rome, and he paid him munificently for translating 
Thucydides into Latin. Thus, for the sake of his erudition 
* and stylistic talents, the supreme pontiff rewarded a man 
whose chief titles to fame are the stringent criticism with 
wMch he assailed the temporalities of the church, and the 
frank candour with which he defended a pagan theory of 
hyman conduct. 

All the biograpMeal notices of Valla are loaded with 
long accounts of his literary quarrels. Intolerant of rivalry, 
inordinately vain, and greedily self-seeking as the scholars 
of that epoch were, they indulged in the fiercest internecine 
warfare among themselves. The bulky folios 5 of their 
works contain hundreds of invectives which Inay be ranked 
among the most obscene, the most wearisome, and the most 
disgraceful products of the human intellect. Valla won a 
regrettable celebrity by the number and the virulence of, 
Ms enmities. Bartolomeo Fazio, Georgios Trapezuntios, 
and Poggio felt the stabbing sharpness of his pen. It 
must, however, be admitted that these antagonists gave 
back quite as good as they got. It is almost impossible to ■ 
form*a just estimate of Valla’s private life and, character 
through the dust-clouds of abuse and dirt wHcli these con- 
troversies stirred up around his memory. He died at 
Naples in the year 1457. Posterity honours in Mm hot 
so much the stylist and the scholar as the initiator of a , 
bold critical method, applied to language, historical docu- 
ments, and etMcal opinions. ; ‘ ■>’; ■ ,,, '' - , 

The collected edition of Talk? $ W Wks is that of Basel, 1465 . For 
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Italy (vols. ii. and v.}. 

V ALLADOLID, a province of Spain, one of the eight 
into which Old Castile is now divided, is bounded on the 
N. by Leon and Palencia, on the % by, Burgos, on the S. , 
by Segovia, Avila, and Salamanca,: and, on the W: ;by , 
Zamora. The area is 3043 *mare miles and the popula- 
tiqh-ih h877 was ^7, 458, The.prorihee belongs entirely 
to the basin of the , Bourbw which traverses it from east' to , 
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occur. For the excellence and abundance of its grain 
crops Valladolid shares with La Mancha the title of granary 
of the peninsula. Besides the ordinary cereals and pulses, 
the province produces hemp, flax, various fruits, red and 
white wine, oil, and madder. The Montes de Torozos are 
well clad with oak and other timber. The pastures are 
extensive and large numbers of horses, mules, and sheep, 
as well as some cattle, are reared, while honey, wax, and 
* silk are also produced. The woollen fabrics of Valladolid 
were once highly esteemed, but this industry has now 
greatly declined. Some trade is carried on, facilitated by 
the Canal of Castile, which connects Valladolid, on the Pisu- 
erga, with Alar del Bey, in Palencia, also on that river. 
The province is traversed by the national highways from 
Madrid to Santander, Leon, and Coruna, and the Calatayud 
and Salamanca roads may also be regarded as trunk lines. 
It is also traversed from north to south by the northern 
railway, which has a branch from Valladolid to Rioseco. 
There are 11 partidos judiciales and 237 ayuntamientos. 
The most important places besides Valladolid, the capital 
(see below), are Medina de Rioseco (4776 inhabitants in 
1877) and Medina del Campo (5296). 

VALLADOLID, capital of the above province, on the 
left bank of the Pisuerga, at its confluence with the 
Esgueva, which traverses the town by two channels, is 
situated (about 2250 feet above sea-level) 150 miles by 
rail to the north-west of Madrid. The site is in a small 
valley enclosed by steep and broken, though not very high, 
ground. The town, which was formerly surrounded by 
walls and entered by four principal gates, contains some 
line streets and squares, especially the so-called Plaza 
Mayor, but on the whole it has a dull and deserted aspect, 
though of late years its industrial and commercial activity 
has somewhat revived. The granite cathedral, begun in 
1585, would, if carried out according to the original design 
of Herrera, be a magnificent specimen of the Graeco-Roman 
style of that architect ; only the nave, however, was ever 
completed, and the tower (one of four in the plan) fell in 
1841. Tne interior is well proportioned, but bare. The 
tower and nave of the church of Sta Maria la Antigua 
. date from about 1200. The church of San Pablo is later 
,(1286); its chief feature of interest is a beautiful flam- 
boyant portal, and formerly it had exquisite cloisters. 
Adjoining is San Gregorio (15th century) with a fine 
Plateresque facade, San Benito, dating from ths end of 
the 14th century, is an elegant Gothic building with a lofty 
roof finely groined. The college of Santa Cruz, a Classical 
building founded in 1479, now houses a collection of 
; pictures and sculptures of little value, except for some ex- 
amples of Rubens and of the work of Berruguete. The 
university was founded in 1346; but the present Rococo 
building dates from the decadence of architecture in Spain, 
.Among other, public buildings of Valladolid may be men- 
tioned the royal palace, built in the beginning of the 
17th century, and the courthouse and town-hall; several 
ex-convents are now used as barracks. Along the banks 
of’ the rivers are several public walks adorned with trees 
and fountains., The principal industries are the manu- 
facture of linen, silk, and woollen fabrics, pottery, gold and 
silver work, leather, and paper. There is a considerable 
trade in the abundant agricultural produce of the vicinity. 

, The population in 1877 was 52,206.. 


, described in the Itineratym&tmn of the Vacceei on the road from 
Astpica to Osesarangtista, The present name is usually, but rather 
obscprely, erplai&ed; as equivalent to: Baled Wa-Hd, “ the- land’ of 
walid^V The town was recovered from the Moors in the 10th 
, century, but is first named in a public document by Saneho II. of 
; in 10721. The corias of Castile frequently met here in the 
- , lowing ceuturfp, iud in the beginning of the 15th century’ John 
r Ih ; : After the. Removal", of the 




In December 1808 it was taken and sacked by the French, and in 
the January fallowing Bonaparte resided here for some days, and 
caused the destruction of many fine, buildings and works of art. 
Columbus died (1506) and Philip*!!, was bom (1527) at Valladolid. 

VALLADOLID, a city of the state of Michoacan.de 
Ocampo, in Mexico. See Morelia. 

VALLADOLID, a town in the state of Yucatan, Mexico, 
lying towards the centre of the northern plateau, on the 
river Bolina, about 90 miles south-east of Merida, with 
which it is about to be connected by a railway. Valla- 
dolid, which with the suburban district has a population 
(1885) of 18,470, mostly Indians and half-castes, is situ- 
ated in the healthiest and best cultivated part of Yucatan, 
and is accordingly much frequented by invalids. The town 
i? well built, with regular streets, and low but substantial 
houses, generally fronted by a garden plot and shady 
trees. Amongst its buildings are seven fine churches, a 
large Jesuit college, a town-hall, a hospital, and a well- 
constructed aqueduct. But like everything else in Yucatan 
the place presents* a general appearance of decay, although 
there is a considerable local cotton industry. Some miles 
to the east lie the remarkable ruins of Chichen-Itza, 
covering a space of nearly two miles in circumference. 
Amongst these remains are several sonatos, or tanks, from 
65 to 200 feet in diameter and 50 to 110 feet deep, with 
steep rocky sides, in which wafer is still stored. 

Valladolid is $ne of the oldest Spanish settlements in Yucatan, 
having*been originally founded by^Francesco de Montejo at a place 
called Chauacliaa in 1-543. But it was removed tke next year to 
Zaqui, about 15 miles from the sea, with easy access to the port 
1 of El Cuyo, and soon after to its present position. 

VALLE, Pietro della (1586-1652), to whom we owe 
o»e of the best books of Eastern travel, came of a noble 
Roman family which had produced two cardinals, and was 
bom, on 11th April 1586, in the family palace built by* 
Cardinal Andrea. His early life was divided between the 
pursuits of literature and arms. He saw active service 
against the Moors of Barbary, but also became a member 
of the Roman Academy of the Umoristi , and acquired 
some reputation as a versifier and rhetorician. To the 
latter quality we owe some tedious passages in his Travels ; 
but that book gives also sufficient evidence of solid and 
useful learning in the classical authors, which served him 
well, particularly in the first part of his wanderings. The 
idea of travelling in the East was suggested by a disap- 
pointment in love, as an alternative to suicide, and was 
ripened to a fixed purpose by a visit to the learned, Marfe 
Schipano, professor’Sof medicine in Naples, to whom* the 
record of Pietro’s travels was addressed in theiorm of very 
elaborate letters, based on a full diary. Before leaving* 
Naples he took a vow of pilgrimage to the Holy Land, 
and, sailing f^om Venice on 8th June 1614, reached Con- 
stantinople, where he remained for more than a year, and 
acquired a good knowledge of Turkish and a little Arabic. 
On 25th September 161 5%e sailed for Alexandria with a 
suite of nine persons, for he travelled always as a noble- 
man of distinction, and with every advantage due to his 
rank. From Alexandria he went on to Cairo, and, after 
an excursion to Mount Sinai, left Cairo for the Holy Land : 
on 8th March. 1616, in time to assist at the Easter cele- 
brations at Jerusalem. Saving sedulously visited the holy ' 
sites, he journeyed by Damascus to Aleppo, and thence to 
Baghdad, where he ' married a Syrian Christian named 
Maani, a native of Mardin. He now desired to visit Persia; 
but, as that country was -then at war with Turkey, he had 
to leave Baghdad by stealth (4th January 1617). Accom- 
panied by his wife, who was the courageous and constant 
companion of his Persian journeys until her death in con- 
sequence of a. miscarriage (30th December 1621), he pro- 
ceeded by Hamadan to Ispahan, and joined , Sh«h Abbas 
Persia, in the s^taer pf 141 8. * 
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. Here lie was well received at court and treated as the shah’s 
guest. On his retuth to Ispahan he was occupied with 
political schemes hostile to the Turk, the alliance of Persia 
with the Cossacks and the king of Poland, and also with 
a project for the foundation of a Catholic colony in Persia ; 
at the same time he diligently continued his Oriental studies 
and observations. He now began to think of returning 
by India rather than adventure himself again in Turkey ; 
hut the state of his health, and the war between Persia 
and the Portuguese at Ormuz, created difficulties. In 
October 1621 he started from Ispahan, and, visiting Perse- 
polis and Shiraz, made his way to the coast ; but, after long 
delay and many troubles — his wife dying at Mina — he was 
forced to return to Shiraz, after the capture of Ormuz, an£ 
it was not till January 1623 that he found passage for 
Surat on the English ship u Whale.” In India he remained 
till November 1624, his headquarters being Surat and 
Goa. He was at Muscat in January 1625, and at BussorUh 
in March. ,In May he started by the^ desert route for 
Aleppo, and, after a short stay there and „a visit to Antioch, 
took ship at Alexandretta on a French vessel Touching 
at Cyprus and doing quarantine at Malta, he reached Rome 
on 28th March 1626, and he was received , with much 
honour, not only by literary circles, but by Pope Urban 
VIIL, who appointed him a gentleman of his bedchamber. 
The rest of his life was uneventful ; he married as second 
wife a Georgian orphan $f noble family, Mauuecia 
(Tinatin de Ziba), whom his first wife 3xad adopted as a 
child, and who had accompanied him in all his journeys, 
By her he had fourteen sons. He died at Rome on 21st 
April 1652, 

In ( Pietro della Valle’s lifetime there were printed (1) a Funeral 
Oration on his Wife Maani, whose remains he brought with him to 
'Rome and buried there (1627); (2) an Account of Shah Albas , 

, printed at Venice in 1628, but not published ; (3) the first part of 
the letters describing his Travels (Turkey, 1 650). The Travels in 
Persia (2 parts) were published by his sons in 1658, and the third 
part (India) in 1663. An English translation appeared in 1665 
(fol.). Of the, Italian text the edition of Brighton, 1S43 (2 vols. 8vo), 
is more esteemed than the other reprints. , It contains a sketch of 
the author’s life byGio, P. Bellori (1622). Della Valle’s story is 
. often prolix, with a tendency to the rhetorical He has no turn for 
. incident, au absolute want of humour, and little real literary faculty 
of any kind ; but he is clear and exact, well informed, and very in* 
structure, so that his work still possesses high value. 

VALLEJ0, a cifcyof Solaria county, California, United 
" States, is situated on the, shore of San Pablo Bay, near the 
western end of the Straits of Carquigez. It has an ex- 
■ celleht harbor, and railroad communication by a branch 
. :th$ Central Pacific Railroad. The city contains large 
]fiour-mills | the population in 1880 was 5987. Vallejo, 
which takes its name from the Mexican general M. G. 

J ; Vallejo* who took the country from the Indians in 1835, 
l; was in 1854 the capital offthe State of California. 

VABBOMBROSA, Onfim 5*. : See Mosachism, vol 
’ xvi. p. 70S. '■' / ; ■ '/V. . ‘ ‘ j 

(i , VALBS, a town of Spain, in the province of Tarragona, 
ll miles to lie norih of that town, on a height near the 
Eranooli 'B an old town and its walls and towers still 
romamy ’ The ugual Catalonian industries of wool and 
'■ «*i~*at*** weaving, as well as dyeing, distilling, ( 

‘ Lon with considerable 
1 boundary ; 


'is ' ‘ ' 




form, and well sheltered, except towards the north. There Id 
is good anchorage in the roadstead. There are two float- to 
ing docks, capable of accommodating vessels of from 1400 nd 
to 3000 tons. The ; 
city is situated at the 
base of a range of 
barren hills, varying 
from 1000 to 1400 
feet in height, which 
have a narrow strip 
of low land between 
them and the sea; 
on this and on sites 
formed by cutting 

away the cliffs most 1 ^ 

of the houses are Plan of Valparaiso. 

built, Further space is afforded by the deep dells or water- 
courses between the hills. These open towards the sea, and 
are on both sides covered with houses. Much of the fore- 
shore has been raised by earthquakes, ike erection of an 
extensive embankment was begun in 1885. The older por- 
tion (Puerto) of the city, in which are the principal public 
and commercial buildings, is separated from the newer por- 
tion, called the Almendral, by a projecting point. The city 
is defended by a chain of forts, begun in 1866. The prin- 
cipal public buildings are the Government palace, the cus- 
tom house, the large bonded Government warehouses, the 
hospital, the city hall, and two theatres. The educational 
.institutions include a theological seminary, a naval academy, 
and a lyceum;* the last-named had 415 students' in 1884 
and 481 in 1885. The commercial enterprise of the city 
is largely dependent on the foreign merchants, especially 
Englishmen, Americans, and Germans. It is the com- 
mercial capital of Chili, and the principal residence of the 
foreign consuls. The principal industrial establishments 
are the Government railway shops, a large foundry and 
machine shops, coach-building and wheelwright works, and 
a very large sugar refinery, the raw material for which 
is obtained from Peru. The population (9?, 737 in 1875) 
was 95,000 in 1885, of whom about a tenth were foreigners. 

The number of vessels in the foreign trade that entered the port 
in 1835 was 587 of 582,066 tons, tie number that cleared 348 of 
373,551 tons. More than half of the , tonnage was British,— Chilian, 
German, and French following in the order named. In the coasting 
trade the number of vessels that entered in 1885 was 781 of 434,486 
tons, the humber that; cleared 1050 of 640^ 138' tons. About, nine- 
tenths of the tonnage was British and Chilian, the latter having a 
slight advantage. The following tabic shows the value 6f the 


Year. * 

Imports/ 

, A Exports. * , 

Total. " 

: 18SI 

siim. 

■ 1863 
18S4 

■; i8$5 . 

£ ■ ' ■ s. ■ d. 

. 7,437,545 S 2 
, 8,563,650 IT 4 
9,673,613 1$ 6 
9,414,841 1 0 
6,620,328 IS 2 

£ ' s. ,d. - 

7,891,783 0 0 

; 10,713,669 6 8 . 

11,441,571 7 4 1 

• 9,441,757 1 8 j 

8,324,446 17 a, J 

. 

15,329,328 8 2 
19,277,320 4 0 A 
21,115,190 0 10, , 
18,850,598 2, 8 
,14,944,773 15 10 . 


and. the United States, the value of the exports to these countries in 

1 ©OK 1 A A /Ifll? ji J /ill? jnj r * 


£318,620 respectively. The principal : exports are ihetals (nitrate, 
\m copper, silver produce, copper and silver regul •’. and gbldaad" 
'silver specie), wheat, barley, flour, wool, nuts, h \>ansy honey, 
iodine, coal,, hides, and guano ; and the imports &j^6Se iron, steel, 
wir fi » machines and tools, sugar, rice, cashmeres, printsi shawls, 
wines, and beer. • 7 •' , A -* v y, 1'"'; A ; ' -i .7 ■■ .v* ■•'i. 
Valparaiso was .founded in IfiSO by the Spanish officer Juan de 
ra^ho named it afto hte Mrthpla<^ near Cuenca in Spain. 

~ the exact date of his ap- , 
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r VALS, or Vals-l^s-Bains, a village of France, in the 
department of Ardkche, with a population of 2186 in 1886, 
is noted chiefly -for its alkaline waters, which are similar 
to those of Vichy (see vol. xvi. p. 435). Within the com- 
mune, which in 1886 had a population of 3911, paper is 
manufactured to a small extent, and some silk is spun. 

VALTELLINA, or Valtelluste, the upper valley of the 
* Adda, in the extreme north of Italy (province of Sondrio), 
derives its name from Teglio, the former capital, not far 
from Tirano (Yal di Teglio, Val Teglina ; Germ., Veltlin), 
and has a length, from Bormio to the Lake of Como, of 
about 68 miles. The chief town is Sondrio (4014 inhabit- 
ants in 1881), other important places being Tirano (3119) 
and Morbegno (3240). Near Bormio (Germ., Worms) 
there are some frequented mineral springs (sulphur and 
lime )f* known in Pliny’s time, and efficacious in diseases of 
the skin. There are several other baths in the side valleys, 
such as Santa Caterina (chalybeate), Masino, and Le Prese 
(sulphur). The highest points in the ranges enclosing the 
valley are the Piz Zupo (13,121 feet) in the Bernina group 
and the Konigsspitze (12,645 feet) in the Ortler district; 
the Monte della Disgrazia (12,074 feet) is the highest peak 
. comprised entirely within the water-basin of the valley. 
^ Three well-marked Alpine passes are traversed by good 
carriage-roads — the Stelvio Pass or jStilfserjoch (9046 
feet, the highest carriage-road in Europe) from Bormio to 
Meran in the Adige valley, the Bernina Pass (7628 feet) 
from Tirano to Samaden in the Upper Engadine, and the 
Aprica Pass (4049 feet) from Tirano to the Yal Camonica 
and the Lake of Iseo. The main valley is traversed from 
end to end by a magnificent carriage-road constructed by 
the Austrian Government in 1820-25. A railway from 
. Colico, on the Lake of Como, to Sondrio (27 miles) was 
opened in 1884, and is being pushed on towards Tirano. 
The population is wholly Italian -speaking and Roman 
Catholic, the valley being in the diocese of Como. The 
shrijie of the Madonna of Tirano (founded 1520) annually 
attracts large number of pilgrims. The valley, particu- 
larly in its lower portion, is extremely fertile ; and of late 
years vigorous measures have been taken to prevent the 
damage caused by the frequent inundations of the Adda. 

, Chestnuts, vines, mulberry trees, and fig trees abound; and 
there are many picturesquely-situated churches, castles, and 
villages. , The chief articles exported are wine ar^d honey. 
The wine is largely consumed in north Italy and Switzer- 
land,, the host varieties being Grumello, Sassella, and 
Montagna. About 20,000 fib weight , of honey is annually 
, sent abroad. Politically the whole valley belongs to the 
> kingdom of Italy, except the side valley of Poschiavo 
(Puschlav),. which belongs to the Swiss canton of the 
Orisons (Graubiinden). 1 

■ The political historyof Valtellina is made up of the histories 
of three districts, ~(1) the free community ” of Poschiavo (first 
mentioned as 'such in 4200-01) ; (2). the county of Bormio (first 
mentioned as a county in 1347) ; and. (3) Valtellina .proper, ex- 
tending from the defile oif the Serra di Morignone on the east to 


the Lake of- Como on the west. After the defeat of the Lombards 
' tnese.thT.ee districts 'were given by Charlemagne to the abbey 

1 of St Denis near Paris, which never seems to have exercised its 
. rights. In 82.4 Loihair, I., con firming an earlier donation made by 
Charlemagne, gave the churches," of Poschiavo and Bormio to the 
bishop of Como. Bormio was in 1205' won by the. men of Como, 
who in ,1008 had received one-half of Valtellina from the emperor, 
and by 1114 they were masters of the entire valley. They retained 
, 1 Botia&o m 1300, when it freed itself; but in 1338 it belonged 
; to/to bishop of, OSimy ( In 4335, the Visconti,. feds (later dukes) 

, , of Milan, became feds of Como, and therefore of. 'Valtellina, 
In l350, they /seized on Bormio and Poschiavo, the latter being 
■ , t .> bMt by ^the bishop , of Chur in 1304; and again lost , to the' i 

V’ ‘$$0? ytfc> ‘ of Kbffltia made in- 1 

the pretext that - it; had. formed part :| 


life! 


Milanese, including Poschiavo, Bormio, and Valtellina. Relying 
on this donation, the men of the Three Leagues of Rhsetia (best 
known by the name of one, Graubiinden) invaded the valley in 
1486-87, Poschiavo becoming in I486 permanently a member (not a 
subject land) of the Gotteshausbund . r This donation served too as 
the excuse for seizing, in 1512, on Bormio and Valtellina, which 
were harshly ruled as “subject bailiwicks.” Under the governor 
at Sondrio there were four “podestas” for the three divisions of 
Valtellina (Morbegno and Traona, Sondrio, and Tirano), besides 
one at Teglio and one at Bormio. Mastino Visconti’s donation 
was solemnly confirmed in 1516 by the emperor Maximilian I. In 
1530 the bishop of Chur was forced to sell to the Three Leagues for 
a small sum his title to these two districts. At the time of the 
Reformation Poschiavo became Protestant The other two districts 
dung to the old faith and came under the influence of Carlo Bor- 
romeo, who, when founding in 1579 his “Collegium' Helveticum ” 
Milan for Swiss students for the priesthood, reserved for Val- 
tellina six of the forty-two places. Valtellina was extremely 
important to the Hapsburgs as affording the direct route between 
their possessions of the Milanese and Tyrol. Hence a great struggle, 
into which religious questions and bribery largely entered, took place 
between Austria and Spain on one side and France and Venice on 
the other. In 1603 Fuentes, the Spanish governor of the Milanese, 
built a fortress (of tthich traces still remain) close to the Lake of 
Como and at the entrance to the valley, in order to overawe it. 
The religious conflicts in Graubiinden led to reprisals in the “sub- 
ject land ” of Valtellina. In 1620 (19th July-4th August) the 
Spanish and Romanist faction (headed by the Planta family) 
massacred a great number of Protestants in the valley, 350 to 600 
according to different accounts ( Veltliner Mord). For the next 
twenty ye£rs the valley was the scene of great strife, being held by 
the Spaniards (1620, 1621-28, 1629-31, 1637-39), by the French 
(1624-'26, 1635-37), and byrihe pope (1623, 1627). At length 
George Jenatsch, a former pasto?, who had been the active and 
unscrupulous leader of the Protestant party, became a Romanist 
(1635) in order to free the land from the French by aid of the 
Spaniards (1637), who finally (1639) gave it back to its old masters 
on condition that the Protestants were excluded from the valley. 
In this way the local struggles of Valtellina came to he mixed up 
with the Thirty Years’ War. In 1797 Bormio and Valtellina were 
annexed to the Cisalpine republic, in 1805 to the kingdom of Itafe 
(of which Napoleon was king), and in 1815 (despite the remon-* 
strances of the Rhsetian leagues) to the kingdom of Lombardo 
Venetia, held by the emperor of Austria. In 1859 they became, 
like the rest of Lombardy, part of the kingdom of united Italy. 
Poschiavo followed the fortunes of the << Gotteshausbund. , ' It, 
became (after. 1798) part of the canton Rhsetia of the Helvetic 
republic, and in 1803 of the canton of the Graubiinden or Grisons, 
which w r as then first received a full member of the Swiss Con- 
federation. 


(1881) ; Coxe, Travel* in Switzerland, &c. <4tli ed., 1801; Letters 74-78); 
Heane-Am Rnyn, Geschichte des SchweizervolTces (1805); L. von Ranke, History 
of the Popes , Ok, vii. ; and H. Reinhardt, “ Das Veltliner Mord/’ in Gesdiidhts - ' 

freund (vol. xL, 18S5). / 

VALUE. In mosf departments of economic theorylfc 
is convenient to* use as the basis of the exposition 4 the' 
opinions of J* S. Mill, not only because be has embodied^ 
in bis treatise in a remarkable maimer nearly everything* 
of importance from tfe theoretical standpoint in the work 
of his predecessors, but also because most of the recent 
advances in economic science have been made by way of 
criticism or development of . hl^ views. This observation 
is especially true of the Cheery of value. In this subject 
Mill had digested the mass of previous learning with such 
effect that he commences his treatment with the remark : 
u Happily there is nothing in the laws of value which 
remains for the present or any - future writer to clear up ; ■ 
the theory, of the subject is complete. The only, difficulty^ , 
to be overcome is that of so Stating it as to solve .by** . 
anticipation the chief perplexities which occur in applying 
it.”,. Curiously enough this part of economic, theory* was . , 
the first to receive !at; the hands of Jevons and others serious 
modification, the nature and need for which can, however, , , 
only be properly understood after a. preHmmary examinar ^/' f « 
tionof the old orthodox potion.' *.L ’A;,;, '/< 

;.\i i As regards; the question of. definition, Mill starts. with Value in. 
the distinction somewhat -loosely drawn by Adam Bmith 
between value in use and value , 

A'A .A'sCtjLi j'iv 1!. ‘1-.' <r.i, ” .?». 
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more words than are necessar) that it is useful : that is to 
say, value in use is an aw k waul phrase for utility. The 
co nee]) lion of utility (sic W halt h) the most fundamental 
in economies. It is held by Mill to mean the capacity to 
satisfy a dosuo or sene a puipose, and thus “useful,” the 
coi responding adjective, is as fitly applied to ices as to 
sfr am-uigines. Hut utility is ob\iously much wider than 
valun, and Mill proceeds to say that by %alue in political 
economy we should always understand exchange \alnc. 
This language mwu familiar and definite, but on analysis 
it is ok ar that exchange implies two terms at least. If 
wo siy that a thing can be exchanged, we imply that it 
can he tv hanged for sown thing else, and when we speak 
of the exchange wluo of a thing we mu^t directly or 
indirectly ieftr to the value of some other thinker things. 
Ln practice in modtru societies this other thing is standard 
money : an Englishman who talks of the exchange value 
of anything means the number of pounds sterling (or pafts 
thereof) which it will fetch iu the market or be appraised 
Puce, at by a fur aibitrator. On this mow tiicn the value of 
a thing is its price } but a very little experience in the 
theory or history of economics will show that it is often 
desirable, and sometimes necessary, to contrast value with 
price. “ At the same time and place, 1 ’ says Adam Smith, 
“money is the exact measure of the real exchangeable 
\alue of all commodities. It is so, however, at the same 
time and place only,” If, hqwe'Cer, the exchange vaSue of 
a thing is not its price, what is it ? According to Mill, 
“The value of a thing is its geneial power of purchasing, 
the command which its possession gives over purchasable 
commodities in general.” But what, w r e may well ask 
with Mill, is meant by command over commodities ih 
general? Are we to understand the complete national 
"inventory of wealth, or the total of things consumed in a 
gi\en time by a nation ? Obviously such conceptions are 
extremely vague and possibly unworkable. If, however, 
we nuke a selection on any representative principle, this 
selection will he more or less arbitrary. Mill is to some 
extent aware of these difficulties, although he never sub- 
jected them to a rigorous analysis ; and he points to the 
obvious fact that a coat, for example, may exchange for 
less bread this year than last, but for more glass or iron, 
and so on through the whole range of commodities it may 
obtain more of some and less of others. But in this case 
are we to say that the value of the coat has risen or fallen ? 
Oh w y hat principles are we to strike ^an average? The 
attempt to ai^wer these questions in a satisfactory manner 
h at present engaging the attention of economists more 
than any other problem in the pure theory. Mill, how- 
ever, instead of attempting to solve the problem, frankly 
assumed that it is impossible to say except in one simple 
case. If, owing to some improvement in manufacture, the 
coat exchanges for less fi all other things, we should 
certainly say that its value had Men. This line of argu- 
ment leads to the position : “ The idea of general exchange 
value originates in the fact that there really are causes 
which tend tq alter the value of a thing in exchange for 
things generally, that is, for all things that are not them- 
selves acted upon by causes of similar tendency.” There 
"can be no doubt as to the truth of the latter part of this 
statement, especially if we substitute for one commodity 
groups of commodities. But it is doubtful if the idea of 
general exchange value arises -from a consideration of the 
causes of value; and recent writers have constantly emphas- 
ised the distinction between any change and the causes of 
the change* Following out the idea ih the last sentence 
quoted, Mill goes on to say that any change in the value 
of one thing compared with things in general may be dim 
eSher td erases afadang the one thing or the Iran group 
of aad <&** fa outer to invest^ the 


former it is convenient to assume that all commodities but 
the one in question remain invariable in their relative 
values. On this assumption any one of them may be 
taken as representing all the rest, and thus the money 
value of the thing will represent its general purchasing 
power. That is to say, if for the sake of simplicity we 
assume that the prices of all other things remain constant, 
but that one thing falls or rises in price, the fall or rise in . 
price in this thing will indicate the extent of the change in 
its value compared with things m general. There can be 
no doubt that, in discussing any practical problem as to 
the changes m the relative value of any particular thing, 
it is desirable to take the changes in price as the basis, 
and much confusion and cumbrousness of expression would 
have been avoided in the theory of the subject if, to adapt 
a phrase of Cournot’s, money had by Mill and others been 
used to oil the wheels of thought, just as in practice it is 
used to oii the wheels of trade. 

By this method of abstraction the treatment of thoReqm^ 
theory of value becomes essentially an examination of the sltes for 
causes* which determine the values of particular commodi- value ‘ 
ties relatively to a standard which is assumed to be fixed. 

Now in order that anything may possess value in this 
sense, that it may exchange for any portion of standard 
money or its representatives, it is evident on the first 
analysis that two conditions must be satisfied. Eirst, the 
thing must have some utility ; and secondly, there must 
be some difficulty in its attainment. As regards utility, 

Mill apparently regards it simply as a kind of entrance 
examination which every commodity must pass to enter 
the list of valuables, whilst the place in the list is deter- 
mined by variations in the degree of the difficulty of 
attainment. Later writers, however (more particularly Final and 
Jetons), have given much more prominence to utility, total 
and have drawn a careful distinction between final and 
total utility. This distinction is useful in throwing light 
on the advantages of, and motives for, exchanging com- 
modities. Suppose that on a desert island A possesses all 
the food, so many measures — (say) pecks-*-of corn, and 
B all the drinking water, so many measures — (say) pints. 

Then A, taking into account present and future needs, 
might ascribe to the possession of each portion of his 
stock so much utility. The utility of the first few pecks 
of corn might be regarded as practically infinite; but, if his 
stock w ete abundant, and a speedy rescue probable, the 
utility ascribed to successive portions would be less and 
less. % In the same way B might make an estimate of the 
utility of successive measures of the drinking water. Now, 
if we regard only total utilities from the point of view of 
each, both are infinite. If an exchange were made of the 
total stocks of both men, the position of neither would be 
improved. But, if A sets aside (say) half his stock, then 
it may well happen that he could advantageously exchange 
the rest against part of B’s drinking water. In precisely 
the same way B might set aside so much of his stock for 
his own consumption, and then the utility of the remain- 
ing portion would be much less than the utility he would 
gain if he obtained in exchange A’s surplus. Thus, if the 
two men exchange their remainders, both will gain in 
utility; in the case supposed they will make an enormous 
gain. For simplicity we have supposed each stock to be 
divided into two portions, but nothing has been said of 
the principles of the division. It is, however, clear that 
A can advantageously go on exchanging a measure of com 
for a measure of water so long as by doing so he makes a 
gain of utility. Conversely B can advantageously offer 
water so long as he gains greater utility from the com 
received in exchange. The utility of the last portion of 
com retained by A (or of water by B) is 1 utility 
tB,© etoofc similarly tfc$ of lost 
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measure obtained in exchange may be called the final 
utility of the stock purchased. A will have done his best 
if these utilities are just equal. For at this point, if he 
were to offer (at the same rate of exchange) more corn, it 
is clear that he would lose more utility than he would 
gam. Mutatib mutandis , the same reasoning applies to B , 
and thus the rate of exchange will be so adjusted as to 
bring about this equality of final utilities on both sides. 1 
It follows that, if A gams on the last portion received just 
as much utility as he loses on the portion parted with, on 
all the other portions received he will have gamed moie 
than he lost. The total of these gains over successive 
portions has been called by Pi of. Mai shall consumer's rent. 

However useful this theory of final utility may be in 
throwing light on the fundamental nature of value, and on 
the advantages of exchange, it is obviously too abstract to 
be applied to the explanation of the relative values of the 
endless series of commodities and services which constitute 
a nation’s btock of valuables at any time. For £his pur- 
pose we must resort to the law of supply and demand, 
which requires a very careful statement owing to the 
ambiguities of popular language. Mill has succeeded in 
getting rid of most of these ambiguities, but he has hardly 
given due emphasis to the fundamental character of the 
law. He argues, after the brief consideration allotted to 
the element of utility, that the other preliminary condition 
necessary for value — difficulty of attainment — is not always 
the same kind of difficulty, and he arrives at three distinct 
laws of value, according to three forms or degrees of this 
difficulty. (1) In the first place the difficulty may consist 
in an absolute limitation of the supply, and in this case the 
corresponding law is said to be the law of supply and 
demand. Even on Mill’s view the class of commodities 
■which comes under this heading is both large and im- 
portant, for it includes not only the favourite examples of 
old pictures, chma, &c., but also land, and especially 
building sites in laige cities. Again, it is pointed out 
that, although comparatively few commodities may be 
absolutely limited, almost all commodities may be so 
locally and temporarily, which is really only another way 
of saying that the law of supply and demand governs all 
market values , for it is obvious that tho supply actually 
forthcoming or obtainable in a specified time in any maiket 
is limited, — a point which may be well illustrate^ by tho 
extreme case of a “ corner.” Again, under certain circum- 
stances the supply may be artificially limited, as in the 
case of monopolies, a typical example being the destruction 
by the Dutch of some of their spice, in order that the 
limited quantity might sell for a total higher price. 
Besides all these important instances of the operation of 
the law of supply and demand, Mill is compelled also to 
bring under the same law the wages of labour, the values 
of the staples of international trade, and some other 
peculiar cases of value. In fact, step by step he is 
almost forced to the conclusion, now geneially accepted, 
that the law of supply and demand is the fundamental 
law of value, of which the other laws are only particular 
cases. At the outset, however, he appears to consider the 
two others as of co-ordinate importance. (2) When the diffi- 
culty of attainment consists not in the absolute limitation 
but simply in the fact that the article requires labour and 
capital to produce it, the normal or natural value is said 
to be determined by the cost of production, (3) In the last 
case taken by Mill it is supposed that an article can be 
increased in quantity, but only at an increasing cost, and 
in this case lie corresponding law of value is the cost of 
production of that portion which is obtained under the 
most unfavourable circumstances. These three laws o f 

1 For & fall wcouat of the theory of which only the principles are 
hamndicafced, see Jevorts, Thsory of PoJ, JBcqn., tendon, 1871. 


value may now be examined critically and their mutual 
relations discussed, for the last two, if not propeily of co- 
ordinate importance with tile first, are at any rate wide 
generalizations. e 

In order to understand the law of supply and demand, Law of 
it is best to take separately the general law of demand and ^apply 
the general law of supply, and then effect a combination. aud 
Demand must be defined as the quantity of any article man ‘ 
demanded at some particular pi ice, it being assumed of 
course that the bidder of the price can meet his engage- 
ments, or, as is sometimes said, that the demand is an 
effectual demand. It is quite clear that by demand we 
cannot simply mean desire to possess, because in a sense 
efreiy one^desires everything, and the less the means of 
payment so much greater in geneial is the desire. Again, 
it is obviously necessary to insert the qualifying clause 
“at some particular price,” because, as a rule, with a change 
in 'pi ice a different quantity will be demanded. It is, 
indeed, this variation of quantity demanded, accoi ding to 
variation m price, -which gives rise to the statement of the 
general law of demand, namely: As the price of any Law of 
article falls, other things remaining the same, tho quantity demand, 
demanded increases, and, conversely, as the price rises the 
quantity demanded decreases. A very good example of this 
law is foifnd in the effects of the l emission of taxes. The 
repeal^of a ta^ leads to a fall in price and the fall in price 
is accompanied by increased consumption. Conveisely, it 
has often been found that to increase the amount of a tax 
does not inciease the revenue from it, because the demand 
for the article falls off. The precise connexion between 
the price and the quantity demanded diffeis in different 
cases, and, strictly speaking, is probably never the same for 
any two commodities. At the same time, however, com- - 
modities may be placed in large classes accoidmg to the 
general character of the variation. The variation of 
quantity demanded according to price will ultimately rest 
on the principle of final utility explained above. A person 
with a limited amount of money to spend will hit the 
economic mark in the centre if the final utilities of his 
several purchases aie equal. This is a rather technical 
way of saying that a prudent man will not spend a penny 
more on any particular thing if the penny spent upon some 
new object would give him a little greater satisfaction. 
Beverting to the variations of demand according to price, 
a contrast will at oneg be observed between necessarifls 
and luxuries. Hovtever much the price rises, so long as 
people have the means they must consume a certain amount 
of necessaries, but, however much the price falls, the limit - 
of consumption of bread, for example, must soon be reached. 

On the other hand, a great fall in price of many luxuries 
may cause an "enormous increase in the demand, whilst a 
great rise may almost destroy tjie demand. A great deal 
of light might be thrown on many interesting problems in 
the progress of a nation and of its various component 
classes, if the laws of demand, or the statistics of consump- 
tion according to price, were obtainable. 

Turning to the element of supply, this term in a similar Law of 
way may be defined as the quantity offered for sale at supply* 
some particular price, and the general law of supply may ~ 
be stated thus : As the price rises, other things remaining 
the same, the quantity offered tends to increase, and, con- 
versely, as the price falls the quantity offered tends” to 
diminish. Expressed in this manner, supply appears to be 
exactly analogous to demand, and the analogy seems to 
hold good even when we push the analysis up to the utility 
to the seller as compared with the utility to its buyer. 

For, as the price rises, the seller will obtain greater utility, 
and will thus retain less for his own use or will be in- 
duced to produce ^ more. On closer inspection, however, 
the law of supply is found to be not so simple as the law 
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of demand. It would only l>c >so if the seller, had simply case of a steamer which has a practical monopoly and is 
to compare the relative advantages of exchanging his com- not controlled by Government. The owner will not sene 
modify and of 1 darning it fflr his own use, without any out the steamer at all unless the passengeis and cargo paj 
further reference to the conditions of, or the motives for, the expenses; but, if theie is a great demand, he will raise 
production. In most commodities, however, the determin- the price so as to secure a maximum profit. In general 
lug inliueuce is not the comparative utility of consumption however, any increase in the quantity of the article pro- 
by the owner on the one hand or of the consumption of duced (or the service rendered) will be accompanied bj 
something else obtained by exchange on the other, but it an increase in the necessary outlays, and this increase 
is rather a comparison t the trouble of producing with may be greater or less per unit. In these cases the calcu- 
the ad\ iintdge of filing the article when produced. Of lation of the maximum profit is a matter of great. difficulty, 
com sc, if we are considering finished products in any Take, for example, the case of a railway which has e 
mirkel the case is more simple; but ev on here the question monopoly in a certain tract of country. The manage* 
of the relative advantages of pieseni sale and resei vation may aim at keeping down expenses and charging high 
for a future market or distant place must be determined*, rates, being contented with a moderate traffic; or he maj 
and then the clement of cost of production vvilT again be lower his charges and incur additional expense to increase 
brought back. the gross income. It is worthy of remark that in manj 

Before considering the relation of cost of production to cases the monopolist has a choice of two methods which 
.supply, it will be convenient to combine the laws of supply give practically equally good results, one starting with low 
and demand, taking the former in its simplest aspect, and and the # other with high prices. But jt is clear that th« 
to state the general law of supply and demand as govern- mass of the general public or the great body of consumers 
ing value. Excluding the simple case of the barter of have an interest in low prices being adopted, whilst, or 
two commodities on which the rate of exchange will be the other hand, the tendency is usually for the monopolisi 
determined as explained alcove in refeicnce to final utility, to charge higher prices than are really profitable in 8 
and meaning by demand the quantity demanded in a maximum degree. The simplicity of the method of high 
market at a certain price, and by supply thc*quantity prices is always attractive and often deceptive. Accord 
there and then offered at a certain price, t^e general law ingly, even on these very general grounds, the interference 
Equation may be stated thus : In any giar&et the price of any article of Government with monopolies may be defended as being 
between W] n be so adjusted that the quantity demanded will ex- in the interests of the public and not against the interests 
demand ac ^y C q XU i the quantity offered at that price. The force of the monopolists. The case of the parliamentary third- 
supply, which the adjustment is made is, in general, competi- class tickets furnishes an instructive example. At first 
tion. Thus, if the price were above the point indicated the railways made their parliamentary trains as slow and 
by the law, thero would be a lessened demand and tffe inconvenient as possible, whereas now there is hardly a 
competition of sellers would tend to lower the price. Con- train which does not carry passengers at parliamentary 
versely, if the price were lower the competition caused by rates without compulsion. In a similar way many cases 
the increased demand would tend to raise it. The law as of Governmental interference with landowners may be 
thus stated corresponds to what Mill calls the equation justified, for very often there is a tacit combination on 
between demand and supply. He was induced to adopt the part of a few great landowners to act on certain 
this phrase in place of the more popular expression, the customs. 1 As a rule, however, in modern commercial Competi* 
ratio of demand to supply, on the ground of its greater countries monopolies are an exception. Any one, for ex- tion 
accuracy. And, if the term ratio is to be taken strictly, ample, can prosecute any trade or manufacture if he can va ^ es * 
no doubt Mills criticism is perfectly just. At the same provide the requisite skill, labour, and capital, and even 
time the equation must be stated very carefully to avoid as regards land, —at any rate in the greater part of England 
falling into the truism suggested by Cairnes, namely, that and Scotland,— there is from the point of view of cultiva- 
in any market the quantity bought at any price is equal tion no^eal monopoly. But, when competition arises, 
t<\ the quantity sold at that price^ The point is that in exceptional profit ceases, and thus a new principle for 
accordance with the general principle^ of supply and de- determining values comes into play. If the producer of 
mana the quantities offered and demanded vary with the any article is obtaining more than the usual rate of profit, 
r price. And, however inaccurate the literal use of the term he at once provokes competition, and thus even the dread 
ratio may be, it has the advantage of suggesting a change of this possible competition may keep down prices. This 
of price according to changes in demand and supply. is often expressed by saying that the potential supply affects 
Mono- It may be useful at this point to consider *the principles prices almost as much as the actual supply. It thus be- 
pof? by which monopoly values are regulated. The simplest comes obvious that, as regards freely produced commodities 
wtea8 * case is when one individual possesses the whole stock and the production of which may be extended indefinitely at 
the cost of production is so small that it may be neglected, the same or at a decreasing cost, the value tends to con- 
Take the case, for example, of some natural well having form to the minimum cost of production, and that any other 
a unique character for the mineral waters it supplies, value is consequently unstable. It will be observed, how- 
The monopolist will, in the first place, have to discover ever, that cost of production only determines values by 
the law of demand for his article. If ho fixes a very high operating through the actual or potential supply, and thus 
o prme, he may only occasionally sell a pint to a king or a that the law of demand and supply is fundamental. Once 
millionaire, whilst, if he fixes a very low price, he may sell a thing is made, the actual cost of production has no influ- 
to every peasant and yet get a very poor return. He will, ence on its value, except as indicating the conditions of 
in fact, have fv work out a problem in mathematics, and future possible supply. 

must so adjust his price that the quantity sold multiplied At this point it becomes necessary to analyse and explain Cost of 
by the price per unit will be a maximum. The same kind the nature of cost of production. In the last resort it will p*riuc- 
of difficulty is found in the ca&e in which the expenses of be found that nothing can be produced without labour, 

and in a modem society capital must be added. Thus tie 
component elements of production are labour and capital 

1 Iks general theory of monopolies is admirably treated by tba 
Ewneb TOdbewtiebut and economist Cournot, Jtern Smmvre det 
JSaflrte* Stami&aix fttfs, WTI. 
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acting by natural forces upon raw material. But, since 
both the forces and the produce of nature require labour 
and capital for their exploitation, the elements that must 
be considered primary and fundamental in the case of com- 
modities that can be indefinitely increased are labour and 
capital. Capital, again, is itself a product of labour, and 
it is also wealth set aside by the owner for future use 
1 instead of for present consumption. Accordingly, in order 
that a thing may be continuously produced, labour must 
obtain a sufficient reward for toil and capital a sufficient 
reward for “ abstinence,” or for preservation and accumu- 
lation of wealth. Thus the ultimate elements in the real 
cost of production are the toil and trouble and irksomeness 
of labour and of saving. But this toil and trouble will 
not be submitted to unless in any particular case the fair 
reward of industrial competition is forthcoming. However 
much pleasure a good workman may take in his work or 
a prudent man in his savings, in the industrial world as at 
present constituted both labour and capital will be attracted 
towards the point of highest reward (compare Wages) ; 
and, accordingly, it is a necessary condition of the produc- 
tion of any article tfyat the price obtained will yield the 
average rate of wages and profit obtainable for that species 
Expenses of work. Now these rates of wages and profit can be 
of pro- expressed in terms of money, and may be designated, 
duction. f 0 u 0W i n g p ro f. Marshall, the expenses of production as 
distinguished from the real cost The real cost of produc- 
tion would on analysis consist of a confused unworkable 
mass of “ efforts and abstinences,” and the relation of these 
mental strains to their material rewards is the problem of 
wages and profits. But for the purpose of relative values 
it is not necessary to push the analysis so far, and thus, if 
we regard the capitalist as the producer, we may look Qn 
the elements of production as consisting of wages and 
profits. And this is quite in accordance with customary 
thought and language : every one who asks for the details 
of the cost of a thing expects to have a statement of the 
wages and profits directly involved, and of the material, 
which again directly involves wages and profits. So far, 
then, as freely produced commodities are concerned, the 
general law is that they tend to sell at such a price as 
will yield on the average the ordinary rate of wages and 
profits which by industrial competition the occupation can 
Wages command. It is at this point that the difficulty*emerges 
tXn<i as to the precise nature of the connexion between the 
values. p r j ces 0 f commodities and the money wages and profits of 
producers. Are we to consider that the former are deter- 
mined by the latter, or the latter by the former? If, for 
example, commodity A sells for twice as much as com- 
modity B, are we to say that this is because wages are 
higher in the former case, or are the wages higher because 
the price is higher? The answer to this question is given 
in the theory of Wages (q.v.). It is sufficient to state 
here that, in discussing relative values, we may assume that 
industrial competition has established certain relative rates 
of wages and profits in various employments, and that any 
prices of articles which yielded more than these rates, whilst 
in other cases no corresponding rise took place, would be 
unstable. Thus, in discussing the normal values of freely 
produced commodities, we have to consider the quantity of 
labour and the rates of wages and the quantity of capital 
and the rate of profits, the normal rates of these wages and 
profits being given. 

Normal The use of the term “normal” requires some explanation. 

The word norma properly refers to the square used by 
masons and carpenters, &c., and thus a thing may be said 
to be in its normal position when no change will be made: 
that is to say, the normal position is the stable position, 
or it is the position to which the workman will try to 
his wort, And, similarly, by the nse of normal as 
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applied to wages and profits, we mean the stable rate or 
the rate towards which thjy are attracted. It is thus 
quite possible that the normal rate may differ from the 
average rate or the rate obtained over a term of years. 

For it may easily happen that as regards wages, for 
example, a high rate for a short period may lead to such 
an increase in that kind of production that for a much 
longer period the rate will fall below the normal. The 
normal rate seems to refer to the actual conditions of 
industry, the rate which can be obtained for a given amount 
of exertion, taking the average of employments at the time, 
rather than to the particular rate obtained for some class 
of work over a period of years. 

* With tl^se explanations the proposition holds good that 
the normal values of freely produced commodities tend to 
be equal to their cost, or rather expenses, of production, 
an£ any price which yields a greater or less return to labour 
and capital is unstable. 

If all commodities were produced directly by the ex- Elements 
penditure of labour, and in such a way that capital need of ex * 
not be considered, as in the simple natural state of society 
taken by Bicardo, then the only element to consider in tion. 
value would be the quantity of labour. And in a society 
of a more developed character, in which wages are paid, if 
we consider that the rate of wages is uniform, and that 
profit^ may he disregarded in comparison with wages, 
the quantity of labour is ths most important considera- 
tion, and a fall in the relative value of any article can 
only take place through some economy of labour. But, 
as we approach more nearly to the actual constitution of 
njpdern industrial societies, we find serious differences in 
the rates of wages in different employments, the use of 
fixed capital becomes of greater importance, and in some * 
cases the lapse of time necessary for the completion of 
the commodity is considerable. Thus interest and profits, 
as well as the differential rates of wages, have to be taken 
into account just as much as the quantity of labour, and 
it is generally convenient to consider also the established 
differences in various returns to capital under different 
conditions (risk, irregularity, &c,). Indirectly, of course, 
since all capital in the ordinary sense is the result of 
labour, the quantity of labour is always of primary 
importance ; but, in considering the proximate causes of 
relative values, it is best to consider capital and labour as 
independent factors. Jt follows, then, that, in order to 
compare the relative values of two commodities, A and B, 
freely produced in a modern industrial society, we must 
take into account, first of all, the relative wages and rela- - 
tive profits, and the relative amounts of labour and capital 
employed. If the producers of A are skilled workmen, 
and if the retftrn to the capital is uncertain, whilst in the 
case of B the labour is unskill^i and profit steady, then 
the value of A will be higher than that of B, supposing 
each produced by the same amount of capital and the same 
quantity of labour. Obviously, too, any change in the 
relative wages and profits will affect the relative values. 

If the commodities considered are not capable of division 
into similar parts (such as yards of cloth or silk), but must 
be considered in their entirety (e.g., ships and houses), then . 
we must take into account also the different quantities of 
labour and capital required for their completion, as yjeli 
as the relative rates of wages and profits? As regards 
changes of value in this case, it will be observed that, if 
the proportions are different in which labour and capital 
are employed in the production of two commodities, then 
any change in the general rates of wages and profits will 
affect relative values. By making various suppositions as 
to changes in the different elements of the expenses of 
production, a great many cases may be obtained, as is done, 
for example, by Mill {Pd, Mem,, bk* iil eh. iv,)« Alf the 
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cost, provided that it, pays for these imports with exports 
which cost even less. A very striking example of this 
doctrine of comparative cost, as it is termed, is furnished by 
Victoria after the great gold discoveries. All kinds of 
produce were imported and paid for with gold, because 
there was less real cost involved in obtaining the gold to 
pay for imports than in making the articles. Accord- 
ing to this theory every country will devote its labour and 
capital to its most productive uses ; and, if by some new 
imports a domestic industry is checked or abolished, it is 
argued that the labour and capital will be devoted to 
increasing the exports so as to pay for the new imports. 
It must clearly be assumed as axiomatic that in the absence 
of loans, tributes, &e., imports can in the long rjjn only be 
paid for by exports, and also that those articles will be ex- 
ported which can be produced at the least comparative real 
cost. This theory then may be held to explain in a saijs- 
factory manner the origin and development of international 
trade; but the question of values is still undetermined, 
tecip- Consistently with exports paying for imports many differ- 
ocal de- ent rates of exchange are possible, and the particular rate 
aana. ac tually adopted is said to depend entirely on reciprocal 
demand. And in an extre*ne case, in which new countries 
; trade solely in articles of which each has a monopoly, this 
answer would seem to be correct ; but, when we consider 
that under present conditions trading countries have ,piany 
articles in common, and tlmfc a slight margin of profit 
suffices to expand or diminish an export trade, this answer 
seems too vague and unreal. The most probable solution 
seems to be that the rates of exchange will be so adjusted 
as to give to the exporters the ordinary rate of profi^ 
'oreign current in their respective countries. In general it is clear 
*that the rate will be determined independently of the 
anges, trade, or at least that the foreign trade is only one 

■ factor to be considered. It is said, for example, that the 
- ' > annual value of the agricultural produce of the United 
Kingdom exceeds the total, amount of the exports. If the 
rate of profit falls, a trade which before was impossible 
becomes possible. The opinion may be hazarded that the 
best way of explaining the general theory of international 
values would be to start with the foreign exchanges ; but 
such an investigation is too technical and difficult for t his 
'place./- v /• - ■■ . v' (j. ’s. n.) 

; VAMPIRE, a terra, apparently of Servian origin 
y(pwmpify ] ' originally applied in ea^ern Europe to blood- 
sucking ghosts, but in modern usage transferred to, one 
, or^morebpedes df bloodsucking, bats inhabiting South 
"-Abarici' “/ V, _ ",/• . , -"/.■/ 

: \ In the first-mentioned meaning a vampire is usually 
supposed to be the soul of a dead man which quits the 
buried body by night tosuck the blood of living persons. 

J Hehce^ when the vampire^grave is opened, his corpse is 
* found to be fresh and rosy froi# the blood which he has 
absorbed.,, ' To put h. stop to his. ravages, a stake is 
?4i|v0n through the c orpse f Or the head cut off, br ibe heart 
; * :<mt iU; ^ JMjy burned, or bbiling water and vinegar 

W&'pouied' 09 ^ grave. ' , The persons who ’ turn vampires : 
’^ -wasi and persons who 


filled with reports of the exploits of vampires. Several 
treatises were written on the subject, among which may 
be mentioned Ranft’s Be Masticatione ' Mortuorum, in 
Tumulis (1734) and Calmetfs Dissertation on the Vampires 
of Hungary, translated into English in 1750. It is prob- 
able that this superstition gained much ground from the 
reports of those who had examined the bodies of persons 
who had been buried alive though believed to be dead, and 
was based on the twisted position of the corpse, the marks 
of blood on the shroud and on the face and hands, — results • 
of the frenzied struggle in the coffin before life became 
extinct. The belief in vampirism has also taken root 
among the Albanians and modem Greeks, but here it may 
be due to Slavonic influence. 

Two species of blood-sucking bats (the only species 
known ) — Desmodus rufus and Diphylla ecaudata — repre- 
senting two genera (see Mammalia, vol. xv. p. 415), 
inhabit the tropical and part of the subtropical regions of 
the New, World, and are restricted to South and Central 
America. They appear to be confined chiefly to the forest- 
clad parts, and their attacks on men and other warm- 
blooded animals were noticed by some of the earliest 
writers. Thus Peter Martyr (Anghiera), who wrote soon 
after the conquest of South America, says that in the 
Isthmus of Darien there were bats which sucked the blood 
of men and cattle when asleep to such a degree as to even 
kill them. Condamine, a writer of the 18th century, 
remarks that at Borja (Ecuador) and in other places they 
had entirely destroyed the cattle introduced by the mis- 
sionaries, Sir Robert Sehomburgk relates that at Wicki, 
on the river Berbice, no fowls could be kept on account of 
the ravages of these creatures, which attacked their combs, 
causing them to appear white from loss of blood. The 
present writer, when in South and Central America, had 
many accounts given him as to the attacks of the vam- 
pires, and it was agreed upon by most of his informants 
that these bats when attacking horses showed a decided 
preference for those of a" grey colour. It is^intefesting to 
speculate how far the vampire bats may have been instru- 
mental — when they were, perhaps, more abundant — in 
causing the destruction of the horse, which had disappeared 
from America previous to the discovery of that continent. 

Although these bats were known thus early to Europeans, 
the speofes to which they belonged, were not determined 
until about fifty years ago, several of the, large frugivorous 
species having been wrongly set down as, blood-suckers, and 
named accordingly. j Thus - the name Vampyrus was sugr 
gested to Geoffroy and adopted by Spix, who , also con- 
sidered that the . long-tongued bats of‘;the’ group 'Glossy.: 
phages were addicted to blood, and accordingly described 
G lossophaga* soridna as a very cruel blood-sucker (sewgui- 
mga cruddisdma), believing that the long brush-tipped ' 
tongue was used to increase the flow of blood, . Vampyrus 
spectrum, L,, a large bat inhabiting Brazil, of sufficiently 
forbidding aspect, which was long, considered by naturalists 
to. be thoroughly sanguivorous in its habits, : and named 
accordingly by Geoffrey, has , been shown by the. bbseryar y 
tions of modem travellers, to be mainly frugivorous, and is 
considered by the inhabitants of the countries in which it ; 
is; found to be perfectly harmless^ 

Artiheus, planirostris, a common .bat in,' British ^uiana, ; 
usually found in’ the'-roQfe'bfi'houj^'^d^^r Imown to 
bft fro vtovnna i’.A Ka a neither 
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biting the horses on their withers. The injury is generally 
not so much owing to the loss of blood as to the in- 
flammation which the pressure of the saddle afterwards 
produces. The whole circumstance has lately been doubted 
in England; I was therefore fortunate in being present 
when one was actually caught on a horse’s back. We were 
bivouacking late one evening near Coquimbo, in Chili, when 
my servant, noticing that one of the horses was very restive, 
went to see what was the matter, and, fancying he could 
detect something, suddenly put his hand on the beast’s 
withers, and secured the vampire” (Naturalist’s Voyage 
Round the World , p. 22). 

Vesviodus rufus , Weid, the common blood-sucking bat, is widely 
spread over the tropical and subtropical parts of Central and 
South America from Oaxaca to southern Brazil and Chili. It is a 
comparatively small bat, a little 
larger than the common noctule, 
the head and body about 3 inches 
in length, the forearm 2J, with a 
remarkably long and strong thumb ; 
it is destitute of a tail, and has a 
very peculiar physiognomy, well re- 
presented in fig. 1. The body is 
covered with rather short fur of a 
reddish brown colour but varying in 
shade, the extremities of the hairs 
sometimes ashy. The teeth are 
peculiar and characteristic, admirably adapted for the purposes for 
which they are employed. The upper front teeth (incisors), of 
which there are only two, are enor- 
mously enlarged (see fig. 2), and in 
shape obliquely triangular like small 
guillotines. The canines, though smaller 
than the incisors, are large and sharp ; 
but the hack teeth, so 
well developed in all 
other bats, are very 
small and reduced in 
number to two above 
and three below,, on 
each side, with later- 
ally compressed crowns 
rising hut slightly 
above the*level of the gum, their longitudinally disposed cutting 
edges (in the Upper jaw) being continuous with the base of the 
canine and with each other. The lower front teeth (incisors) are 
small, bifid, in pairs, and are separated from the canines, with a 
space in front. The lower back teeth are narrow, like those in the 
upper jaw, but the anterior tooth is slightly larger than the other’s, 
ana separated by a small space from the canines. Behind the lower 
incisors the jaw is deeply hollowed out to receive the extremities 
of the large upper incisors. ** 

With this peculiar dentition there is associated as remarkable a 
departure from the general type in the form of the digestive # ap- 


Fig. 1.— ■ Head of Desmodus rufus, 
Weid. 



terminates on the right, without a distinct pylorus, in the duodenum, 
but on the left forms a greatly elongated caecum, bent and folded 
upoh itself, which appears at first sight like part of the intestines. 
This, the cardiac extremity of the stomach, is, for a short distance 


quite three times that of the short pyloric portion, 
this cardiac diverticulum of the stomach ap - 


The length of 

I ary frqin 2 to 6 

inches, the size in each, specimen probably depending on the amount 
, of food obtained by' the animal before it was captured. . 1 

The, only other known species of blood-sucking, hat, Diphjlla, 
ccaipdata, Spix, inhabits Brazil, and appears to be mueh less Abun- 
dant than Desnwdus rufus, from which' it is distinguished by its 
slightly smaller hize, . by the absence of a groove :ih the front of the ■ 

, lower, lip, by the non-development of .the interferuoral membrane 
,, iu the centre, and by the pxesenee of a short calcaneum (absent in 
f). mfus), but more particularly by the presence of au additional 
rudimentary back tooth {% molar) above and below, and by the very 
peculiar form of the lower incisors, which are much expanded in 
the direction of the: jaws and' pectinated, forming a semicircular 
tow touching each, other, the outer incisors being wider, than the ' 
inner ones, with six notches, the inner incisors with three each. ■' : 

; j these bats present, in this extraordinary differ- 


Travellers describe the wounds inflicted by the large sharp-edged in- 
cisors as being similar to those caused by a razor when shaving : a 
portion of the skin is shaved off and, a large number of severed 
capillary vessels being thus exposed, a constant flow of blood is 
maintained. From this source the blood is drawn through the ex- 
ceedingly narrow gullet — too narrow for anything solid to pass— -into 
the intestine-like stomach, whence it is, probably, gradually drawn 
off during the slow process of digestion, while the animal, sated 
with food, is hanging in a state of torpidity from the roof of its cave 
or from the inner sides of a hollow tree. (& E. D.) . 

VAN, a city of Asiatic Turkey, capital of a vilayet, is 
situated two miles to the east of the lake to which it gives 
its name, in 38° 30' N. lat, and 43* 18' E. long. It lies 
on the ill-defined borderland between Armenia and Kurd- 
istan, in an extremely fertile plain some 40 miles in 
circuit, which is described as one of the gardens of the 
East, whence the local saying : c< Van in this world, 
heaven in the next.” Its low flat-roofed houses are 
grouped irregularly at the southern base of a nummulitic 
limestone eminence, somewhat resembling a camel’s back, 
which rises 100 feet sheer above the plain and is crowned 
by the so-called citadel, the fortifications of which are mostly 
in a dilapidated state. But it is naturally a position of 
great strength and of considerable strategic importance, 
standing at the junction of two military routes, which 
here diverge westwards through Mfish and Kharpfit to 
Asia Minor and southwards to Mosul and Mesopotamia, 
besides commanding the approaches to the Persian frontier 
at Kotur and Bayezid. The"' town itself, which contains 
four mosques, two large churches, an Armenian bazaar, 
baths, and caravanserais, is enclosed within a double line 
of crenellated walls and ditches on the three sides not 
protected by the rock ; and beyond these enclosures lies 
the suburban district of Baghlar, or the “ Gardens.” The 
population, estimated at from 30,000 to 35,000, are Turks,- 
except about 2000 Armenians and a few hundred Mo- 
hammedan and Nestorian Kurds. Besides trade and 
agriculture, the inhabitants are engaged in a few indus- 
tries, such as the making of coarse cotton chintzes^ a 
highly prized goat-hair waterproof moire antique, a thick 
woollen cloth called shayah , and an excellent soap, pre- 
pared from the saline efflorescences of Lakes Yan and 
Erchek, which consist in about equal proportions of the 
carbonate and sulphate of soda. • 

Armenian tradition derives the name of Yan from an Armenian 
king who reigned a little before Alexander the Great, and speaks 
of an older city founded by Semiramis (Shemiramagerd). This^is 
of course fable ; but tMB Yannic inscriptions (vol. xiii. p. 116) 
show that the region *yas the seat of an Armenian kingdom, whose 
native name was Biaina, as early as the 9th centifiy b.c, In the 
isolated rock towering above the plain there are numerous galleries r 
flights of steps, crypts, and cuneiform rock inscriptions, one of which 
is trilingual, like that of Behisthn, and like it relates the deeds of 
Xerxes, sou of Barms. Others are in the Haikan or Old Armenian 
language ; while for others scattered over the- district a solution has- 
been sought by Prof. Sayce with doubtful success in the present 
language of Georgia. , » 

The vilayet of Yan, on? of the finest but also one of the 
least developed regions of Asiatic Turkey, lies on the Persian 
frontier between Erzerum , (north) and. Baghdad (south), 
It has An area of 15,000 square miles, with, a population 
of over 1,000,000. , , 

ZakeFan* ' 

' Lake Yan , called Arsissa Palusr by the ancients, , and also Thos- 

A in QA milA'a lnnrt o*>rJ Oft' 


than take Urmia, it contains a much larger, volume of water owing' 
to its . much greater depth, 1 : which is at least ? 8Q feet near Yan 
and still more along the south side. 'The lake stknds about 5400 ; 
feet above sea-level on the soutV Armenian plateau,, which is en- 
circled by the lofty ranges that bifurcate' west and south from 
Ararat and culminate in the Sipan-Dagh ‘(12,000 feet) oh the north; 
side of the lake. These mountairmare clad , with dense; formats of 
beach, chestnut, ash, and walnut, while the broad fertile belt be- , 
„ fwieeh fhhft 
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ascertain was whether the Strait of Juan de Fuca really 
was a strait. Vancouver, accompanied by Lieutenant 
Broughton, left Falmouth on 1st April 1791, and, after 
spending some weeks at the Cape, made for the coast of 
Australia, where a very careful survey of the south-west 
coast was made, especially of King George’s Sound, the 
value of which as a harbour Vancouver pointed out. He 
fiext made for Dusky Bay, New Zealand, After a short 
stay, he proceeded north-east, discovered the little island 
of Oparo (27° 36' S. lat. and 144° 12' W. long.) by the 
way, and on 30th December reached Tahiti, where he was 
again joined by Lieutenant Broughton, who meanwhile 
had discovered Chatham Island. After staying about 
three weeks at Tahiti and several weeks at the Sandwich 
Islands, Vancouver on 18th April 1792 sighted the west 
coast of North America (California, then known as New 
Albion) in 39° 27' N. lat. Here he proceeded to examine the 
coast up to 52° 18' N. lat. with minute care, surveying all 
inlets and navigating the passage through Juan \e> Fuca 
which separates the Island of Vancouver from the main- 
land. Most of February and March 1793 was spent again 
at the Sandwich Islands, with the natives of which Van- 
couver had much intercourse, and in the affairs of which 
he took much interest. In April he resumed his explora- 
tion of the coast, which he examined and surveyed as far 
north as 56° N. lat. Part of the autumn was spent in 
visiting the Spanish settlements in New California, and 
surveying the coast and coast region as far south as 35° 
N. lat. From January to the beginning of March Van- 
couver’s headquarters were again at the Sandwich Islands, 
the cession of which to Great Britain he accepted, though 
the cession seems never to have been officially ratified. 
Quitting the Sandwich Islands again about the middle of 
March 1784, Vancouver made direct for Cook’s Inlet by 
Tchernigoff Island and Kodiak Island. Cook’s Inlet was 
carefully explored and the. fact established that it was not 
a river. The coast eastwards and southwards was surveyed 
as far as the limit of the former voyages. After spending 
some time about Nootka and visiting some parts of the 
coast, Vancouver set out homewards in the middle of 
October 1794. Several points were examined and sur- 
veyed on the west coast of America on the way south- 
wards, including Cape St Lucas, the southern point of 
Lower California. After touching at Cocos Island and 
making a somewhat careful examination of the Galapagos 
Islands, Vancouver continued his Voyage by way of Cape 
Horn, finally entering the mouth of the Shannon on J3th 
September 1795. He immediately set about the prepara- 
tion of the narrative of his voyage, but died at Petersham 
in Surrey, 10th May 1798, before he had quite completed 
his task. Under the care of, his brother the narrative was 
published in 1798 (3 vols. 4to), with a folio volume of 
magnificent maps and plates. 

Vaueouver’s work on thewestand north-west coast of America 
v Ma jfe the highest character, and has formed the basis of all sub- 
s^pot surveys. His zeal led him to. take an active share in all 
oper#ions, and the hardships he thus suffered tended ho doubt to 
shorten his life. ; He Was a man of great tact, humanity, generosity, 
and uprightness of character. ' , , * ; 

VANCOUVEB ISLAND, which is included in the 
territory of British lies in north-west and 

south-east direction pari$el;witb the co«4t. 'Wash- 
ington: * (U-S.) ' on the spufe; |t is separated by 

Jttan.de JFuea Strait, which leads , 0f;i(3teb?:gia • 

and Johnstone’s Strait on the east of the island^ Queen 
Charlotte Sound entering this last from : the north-west. 



never been completely surveyed. The coast-line generally 
is precipitous. The west coast is much broken by bays 
and fringed with numerous reels and islands, which render 
navigation somewhat dangerous. Barclay Sound on t be 
south-west, Nootka Sound behind Nootka Island on the 
west, and Quatseenough Sound on the north-west send 
branches into the heart of the island. The east coast is 
much less broken, though the channel separating it from 
the mainland is studded with islands. Vancouver generally 
is mountainous, with peaks rising from 6000 to 9000 feet. 
There are some level areas on the south-east coast, while 
in the interior a few narrow well -watered valleys are 
suitable for agriculture. Short streams run down both 
coasts, and the island is dotted with lakes, — Buttle and 
Dickson in *the centre, Cowichan in the south, and Niin- 
kish in the north. The mountains, much broken, run 
generally along the length of the island, the highest 
peaks (estimated at 9000 feet) being south-east of Nootka 
Sound, while farther to the north are Victoria Peak (7484 
feet) and Mount Alston (6500 feet). To the south of 
Buttle Lake, Mount Albert Edward rises to 6968 feet. The 
mountains in the south of the island are generally lower. 

The island is essentially a mountain range composed of 
metamorphic and trappean rocks, fringed by a belt of 
Carboniferous limestones and other sedimentary deposits. 
Among the metamorphic and erupted rocks are gneiss and 
killas or clayslate, permeated by quartz veins, quartz and 
hornblende rocks, compact bituminous slate, highly crys- 
talline felspathic traps, and semi-crystalline concretionary 
limestone. Among the sedimentary rocks are sandstones 
and stratified limestones, fine and coarse grits, conglom- 
erates, and fossiliferons limestones, shales, <fcc., associated 
with seams of coal. The country is strewn with erratic 
boulders and other marks of Glacial action. So' far as is 
known at present the chief mineral resource is coal, which 
is worked in large quantities at Nanaimo on the east coast, 
and in quality is reputed the best on the whole Pacific 
coast. While limited areas in the south-east of the island 
and in the inland valleys are well adapted to agriculture 
(about 300,000 acres in all), and while farming is carried 
on to some extent, the country is too mountainous ever to 
develop agriculture on any large scale. The mountains 
are, however, covered with forests, mainly the Douglas 
pine, yielding splendid supplies of timber. These forests, 
with its coal and its fisheries, may be regarded as thq, 
chief resources of thpdSland. The climate of Vancouver, 
especially in the south, is wonderfully mild for the latitude, 
as mild as that of Great Britain, with drier summers. 
The mean temperature of December at Victoria, in .the 
south of the island, is about 38° Fahr., while that of July 
is 53°. A rainfall of 35*87 inches in the year has been 
recorded at Esquimault. In the northern parts and in the 
west the climate gets much mo£e severe, and there the 
rainfall is greater than ofi the south and east coasts. 
Cereals of all kinds, all fruits of the temperate zone, pulse, 
and vegetables flourish oh the patches suited to agricul- 
ture, while cattle and sheep can be easily reared in small 
numbers. The population of the island in 1881 was 9991, . 
of whom 5925 lived in the city of Victoria. In 1887 the 
population was estimated at 25,000 (19,000 whites and 
Chinese, and 6000 Indians). lj ' : , ' , \ V ; ! 

r The capital of the island is Viqtobia (q> u). , Three and a half 
miles 1 to fee west of Victoria is the town of Esquimault 1 at the head 
of Parry Bay. There has been a British Admiralty station here for 


many years* the harbour having an even 
; fhthoms. ■„ ’ There ate Government 1 offic 
school, and various other buildings, , 
haa cohstructed adrydock, 459 feet Ipj 
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of Nanaimo, tho centre of the coal mining indu$tiy; tlie average 
output of <oal m the five years ending 1887 A\as 250,000 tons pci 
annum. The mines employ about 1100 men There aie a &ood 
harbout md whan os The population in 1887 w is estimated at 
4000 Thai* ait smaller communities m the island, mainly in tho 
south coinei. Snty miles noith-west ot Nanaimo is Coinov, the 
chief centre of the lumber mdustiy. On the mainland, opposite 
Nmaimo, on a pemnsuli to tho south of Buxiaid’s Inlet, % city 
nanus 1 Vuiconvei has lccently been foimed (mcoipoiatid 1886) at 
thr tammus ot the Cuiadun Pacific Railway, 

Jfhfon /. — Vancomoi Island w is disco vmed by Juan do Fuca in 
1302 Iu 1778 C iptam Cook loughly sut vcyt d the coast, this woik 
bung {.\tuidcd by Captun Vancouvei, who surveyed the Bfciait of 
t7u m ih Fin a and the Gull of Geoxgi i The hist & fctlement on the 
island was made by the Hudson's Bay Comp my on the site of Yictom 
in 184?d. Ni\ y< u s later Yancom ci Islam! u as < onstituted a colony, 
Its union with Bntish Columbia was i tlccted in 1S6(> * 


VANDALS, The Vandals, one of the leaning Teutonic 
nations that overthrew the Roman empire, were of the Low 
German stock and closely allied to the Goths. We first 
liear of them in the time of Pliny and Tacitus as occupy- 
ing a district nearly corresponding to Brandenburg and 
Pomei ania. From thence, in the 2d centuiy, they pressed 
southwards to the confines of Bohemia, where they gave 
their name to the mountains now called the Riesengebirge. 
After a century of hostile and desultory operations against 
the Roman empire, having been signally defeated by 
Aurelian (271), they made peace with Rome," one of the 
conditions being that they should supply 2000 feederati 
to the imperial army. Sixty "years later they sustained a 
great defeat from the Goths under their king Geberich, 
after which they humbly sought and obtained permission 
fiom Constantine to settle as Roman subjects within the 
pi evince of Pannonia. Here they remained seventy years, 
and during this period they probably made some advances 
in civilization and became Christians of tho Arian type. 
In 406, when the empire under Honorius was falling into 
ruin, they crossed the Rhine and entered Gaul. Stilieho, 
the chief adviser of Honorius, who was a man of Vandal 
extraction, was accused by his enemies of having invited 
them into the empire, but this is probably a groundless 
calumny. In Gaul they fought a great battle with the 
Franks, in which they were defeated with the loss of 2000 
men, and their king Godigisclus was slain. In 409 his 
son Gundeiic led them across the Pyrenees, They appear 
to have settled in Spain in two detachments. One, the 
Asdingian Vandals, occupied Galicia, tho other, the Sil- 
* ingian, Andalusia. Twenty years of bloody and purpose- 
less warfare with the armies of f&e ^empire and with their 
fellow-barbarians, the Goths and the Qjievi, followed. The 
Silingian Vandals were well-nigh exterminated, but their 
Asdingian brethren (with whom were now associated the 
remains of a Turanian people, the Alans, who had been 


utterly defeated by the Goths) marched across Spain and 
took possession of Andalusia. 

In 428 or 429 the whole nation set sail for Africa, upon 
an invitation received by thei? king from Bonifacius, count 
of Africa, who had fallen into disgrace with the court of 
Ravenna. Gunderic was now dead and supreme power 
was in the hands of his bastard brother, who is generally 
known in history as Genserie, though the more correct form 
of his name is Gaiseric. This man, short of stature and 
with limping {apit, but with a great natural capacity for 
war and dominion^ reckless of human life and unrestrained 
by cMtoscieis^e or pity, was for fifty years the hero of the 
Vandal race and the terror of Constantinople and Rome. 
In the mbnth of 43S$) he assembled all his people 
on the shore of Andadu»a , and' numbering the males among 
than* firpm tho down to the newborn infant 

them to spate. The pa s sa ge was 

scon t* 





turned against them, too late, however, to repair the mis- 
chief which he had caused. Notwithstanding his opposi- 
tion the progress of the Vandals was rapid, and by May 
430 only three cities of Roman Africa — Carthage, Hippo, 
and Cirta— remained un taken. The long siege of Hippo 
(May 430 to July 431), memorable for the last illness and 
death of St Augustine, which occurred during its progress, 
ended unsuccessfully for the Vandals. At length (30th 
January 435) peace was made between the emperor Valen- 
tinian III. and Genserie. The emperor was to retain Carth- 
age and the small but rich proconsular piovince in which 
it was situated, while Hippo and the other six provinces 
of Africa were abandoned to the Vandal. Genserie ob- 
served this tieaty no longer than suited his purpose. On 
the 19th of October 439, without any declaration of war, 
he suddenly attacked Carthage and took it. The Vandal 
occupation of this great city, the third among the cities 
of the Roman empire, lasted for ninety-four years. Gen- 
seric seems to have counted the yearn of his sovereignty 
from fhe date of its capture. Though most of the remain- 
ing* years of Genserie’s life were passed in war, plunder 
rather than territorial conquest seems to have been the 
object of his expeditions. He matle, in fact, of Carthage 
a pirate’s stionghold, from whence he issued forth, like 
the Barbary pirates of a later day, to attack, as he himself 
said, “ the dwellings of the men with whom God is angry,” 
leaving the question who those men might be to the 
decision of the elements. Almost alone among the Teutonic 
invaders of the empire he set himself to foim a powerful 
fleet, and was probably for thirty years tho leading mari- 
time power in the Mediterranean. Genseric’s celebrated 
expedition against Rome (455), undertaken in response to 
the call of Eudoxia, widow of Valentmian, was only the 
'“greatest of his marauding exploits. He took the city 
without difficulty, and for fourteen days, in a calm and 
business-like manner, emptied it of all its movable wealth. 
The sacred vessels of the Jewish temple, biought to Rome 
by Titus, are said to have been among the spoUs carried to 
Carthage by the conqueror. Eudoxia and her two daughters 
were also carried into captivity. One of the princesses, 
Eudocia, was married to Huneric, eldest son of Genserie ; 
her mother and sister, after long and tedious negotiations, 
were sent to Constantinople. 

There does not seem to be in the story of the capture 
of Rome by the Vandals any justification for the charge 
of wilful and objectless destruction of public buildings 
which is implied in the word “ vandalism.” It is probable 
that this charge grew out of the fieice persecution which 
was carried on by Genserie and his son against the Catholic 
Christians, and which is the darkest stain on their charac- 
ters. This persecution is described with great vividness, 
and no doubt with some exaggeration, by the nearly con- 
temporary Victor Vitensxs. Churches were burned ; bishops 
and priests were forced by cruel and revolting tortures to 
reveal the hiding-places of the sacred vessels; the rich 
provincials who were employed about the court, and who 
still adhered to the Catholic faith, were racked and beaten, 
and put to death. The bishops were almost universally 
banished, and the congregations were forbidden to elect 
their successors, so that the gieater part of the churches 
of Africa remained ** widowed w for a whole generation. 
In 475, at the very close of Genseric’s life, by a treaty 
concluded with the Eastern emperor, the bishops were 
permitted to return. There was then a short lull in the 
persecution ; but on the death of Genserie (477) and the 
accession of Huneric (a bitter Arian, made more rancorous 
by the orthodoxy of hie wife Eudocia) it broke out again 
with greater riwatenoe than ever, the ferocity of Huneric 
feetog j® 0 *a stupid wad brutal than, the 

teting c£uei|ty of his tother. 
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On the death of Hunerie (484) he was succeeded by his 
cousin Gunthamund, Genseric haring established seniority 
among his own descendants as the law of succession to his 
throne. Gunthamund (484-496) and his brother Thrasa- 
rnund (196-523), though Arians, abated some of the rigour 
of the persecution, and maintained the external credit of the 
monarchy. Internally, however, it was lapidly declining, the 
tmee chaste and hardy Vandals being demoralized by the 
fervid climate of Africa and the sinful delights of their 
new capital, and falling ever lower into sloth, effeminacy, 
and vice. On the death of Thiasamund, Hilderic (523- 
531), the son of Hunerie and Eudocia, at length succeeded 
to the throne. He adhered to the creed of his mother 
lather than to that of his father; and, in spite of a solemn 
oath "worn to his predecessor that he would not restore 
the Catholic churches to their owners, he at once pro- 
ceeded to do so and to recall the bishops. Hilderic, 
elderly, Catholic, and timid, was very unpopular with his 
subjects, and after # a reign of eight years he was thrust 
into prison by his warlike cousin Gelimer (531-53f). 

The wrongs of Hilderic, a Catholic, and with the blood 
of Theodosius in his veins, afforded to Justinian a long- 
coveted pretext for overthrowing the Vandal dominion, 
the latent weakness of which was probably known to the 
statesmen of Constantinople. A great expedition under 
the command of Belisarius (in whose train was the his- 
torian Procopius) sailed from the Bosphorus in June 533, 
and after touching at Catana in Sicily finally reached 
Africa in the beginning of September. Gelimer, who was 
strangely ignorant of the plans of Justinian, had sent his 
brother Tzazo with some of his best troops to quell a re- 
bellion in Sardinia (that island as well as the Balearic 
Isles forming part of the Vandal dominions), and the land- 
ing of Belisarius was entirely unopposed. He marchetl 
rapidly towards Carthage and on the 13th of September 
was confronted by Gelimer at Ad Decimum, 10 miles from 
Carthage. The battle did not reflect any great credit 
either on Byzantine or Vandal generalship. It was in fact 
a series of blunders on both sides, but Belisarius made the 
fewest and victory remained with him. On the 14th 
of September 533 the imperial general entered Carthage 
and ate the feast prepared in Gehmer’s palace for its lord. 
Belisarius, however, was too late to save the life of Hilderic, 
who had been slain by his rival's orders as soon as the 
news came of the landing of the imperial army/ Still 
Gelimer with many of the Vandal warriors was at liberty. 
On the return of Tzazo from Sardinia a force was collected 
considerably larger than the imperial army, and Gelimer 
met Belisarius in battle at a place about twenty miles from 
Carthage, called Tricamarum (December 533). This battle 
was far more stubbornly contested than that of Ad Deci- 
mum, but it ended in the utter rout of the Vandals and 
the flight of Gelimer. He took refuge in a mountain 
fortress called Pappua on the Numidian frontier, and there, 
after enduring great hardships in the squalid dwellings 
of the Moors, surrendered to his pursuers in March 534. 
The well-known stories of his laughter when he was in- 
troduced to Belisarius, and his chant, “Vanitas vamtatum,” 
when he walked before the triumphal car of his conqueror 
through the streets of Constantinople, probably point to an 
intellect disordered by his reverses and hardships. The 
Vandals who were carried captive to Constantinople were 
enlisted in five squadrons of cavalry and sent to serve 
against the Farthians under the title “ Justiniani Vandal!” 
Four hundred escaped to Africa and took part in a mutiny 
of the imperial troops which was with difficulty quelled 
by Belisarius (536). After this the Vandals disappear 
from history, The overthrow of their kingdom undoubtedly 
rendered earner the spread of Saracen conquest along the 
northern shore of Africa in the following century. In this 


-VAN 59 

as in many other fields Justinian sowed that Mohammed 
might reap. 

Authorities — Pi ocopius, Be Bell&Vandahco , a first-iate authority 
for contempoiaiy events, must be used with caution for those which 
happened two oi thiee geneiations before him Consult especially 
i. 5 foi the land settlement of Genseric, and also Victor Vitensis 
and Pobsi&ms (Vita An gustmi) for the persecution of the Catholics 
'I he chiomeleis Idatius, Prosper, Victoi Tunnunensis supply some 
facts The Ckromcon of Isidoie adds little to oui knowledge and 
is absuidly wiong in its chionology. Of modem tieatises that of 
Fapencordt {Ga>ch. d. Vandal Merrschaft m Afrika) is the most 
complete. Consult also Dahn (Koniqe dcr Ge?manen , pait I ), 
Gibbon (chaps, xxxm. and xli.), and Hodgkin ( Italy and 7icr In- 
vaders, vols n. and m ). (T. H ) 

VAN DEB HELST. See Helst. 

VANDEVELDE, Adbian (1639-1672), animal and land- 
scape paints, a brother of William Vandevelde (see below), 
the marine painter, was born at Amsterdam in 1639. He 
was trained in the studio of Jan Wynants, the landscape 
painter, where he made the acquaintance of Philip Wouwer- 
man, who is believgd to have aided him in his studies of 
animals, and to haye exeicised a powerful and beneficial 
influence upon his art. Having made exceptionally rapid 
progress, he was soon employed by his master to introduce 
figures into his landscape compositions, and he rendered a 
similar service to Hobbema, Buysdael, Veiboom, and 
other contemporary artists. His favourite subjects are 
scenes of open pasture land, with sheep, cattle, and goats, 
which he executed with admirable dexterity, with much 
precision of touch and truth of draughtsmanship, and with 
clear silvery colouring. He painted a few small but ex- 
cellent winter scenes with skaters, and several religious 
subjects, such as the Descent from the Cross, for the 
B&man Catholic church in Amsterdam. In addition to his 
paintings, of which nearly two hundred have been cata- 
logued, he executed about twenty etchings, several of 
which appear fiom their dates to have been done in his 
fourteenth year. They are simple hut pleasing in tonality, 
and are distinguished by great directness of method, and 
by delicacy and certainty of touch. Adrian Vandevelde 
died at Amsterdam in January 1672. 

VANDEVELDE, William (1633-1707), the younger, 
marine painter, a son of William Vandevelde, the elder, 
also a painter of sea-pieces, was born at Amsterdam in 
1633. He was instructed by his father, and afterwards 
by Simon de Vlieger, a marine painter of repute at the 
time, and had achieved great celebrity by his art before 
he came to London. Jn 1674 he was engaged by CbarleS 
II., at a salary of £?00, to aid his father in “ taking «nd 
making draughts of sea-fights,” his part of the* work being 
to reproduce in colour the drawings of the elder Vandevelde. 
He was also patronized by the duke of York and by 
various members of the nobility. He died in London on 
6th April 1707. 

It seems probable that most of l^nderelde’s finest works were 
executed before his lesidence England, for they repiesent views 
off the coast of Holland, with Dutch shipping. His best produc- 
tions aie delicate, spirited, and finished in handling, and correct 
in the drawing of the vessels and their rigging. The numerous 
figures are tellingly introduced, and the artist is successful m his 
jendeiings of sea, whether in calm or storm His later productions 
are less caiefully finished, and less pure and tian&parent in colour. 
Vandevelde was a most prolific artist : in addition to his paintings, 
of which Smith catalogues about three hundred and flinty, he 
executed an immense number of drawings, sketches, and studies, 
which are prized by collectors. m «+ m 

VAN DIEMEN'S LAND. See Tasmania. 

VAN DYCK, Sm Anthony (1699-1641), painter, was 
born in Antwerp on 22d March 1599. Though the name 
of Van Dyck is frequently met with in the list of Antwerp 
painters, Anthony's pedigree cannot be traced beyond his 
grandparents, who were silk mercers of some standing. 
He was the seventh of twelve children of Francis Van 
Dyck, an Antwerp tradesman in good droumstenoes^and 
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not, as has been asserted, a painter on glass at Bois-le-Duc. 
His mother, Maria Cupers, who died when he was scarcely 
eight years of age, seems to have attained a certain degree 
of excellence in art needlework. Of the boy's early educa- 
tion nothing is known. He was little over ten when he 
was apprenticed to Henry Van Balen, the painter of many 
delicate little pictures, also an occasional collaborator of 
Rubens, and the master of Snyders, Prom, a document 
discovered some twenty years ago in the state paper office 
at Brussels, relating to a lawsuit between a picture dealer 
and an Antwerp churchman, which arose out of the sale, 
in 1660, of a series of Apostles’ heads ascribed to Yan 
Dyck, it appears that, as far back as 1615, Yan Dyck had 
worked independently, with pupils of his own, and that 
his pictures were greatly valued by artists an£ amateurs. 1 
Before he was nineteen (February 1618) Van Dyck became 
a full member of the Antwerp guild of painters; and 
some idea of his ability at the time may bo gained from 
the excellent portraits of an old lady and gentleman, 
ascribed till quite recently to Rubens, in the Dresden gallery 
(Nos. 854 and 855). Dated 1618, they were originally 
entered as works of Van Dyck, and, as Prof. Woermann 
observes, are undoubtedly the same as those spoken of by 
Mols in his MS. annotations on Walpole’s Anecdotes, now- 
in the library at Brussels. But the same admiration 
cannot be accorded to the earliest religious composition 
known to have been painted by*him — Christ Falling under 
the Cross, in St Paul’s at Antwerp. This picture, of some 
ten life-size figures, still preserved in the place for which 
it was originally destined, distinctly proves that from the 
outset of his career Van Dyck’s power of conception was 
vastly inferior to his refined taste as a portrait painter. 
At first sight it would seem also that with him, as with 
most other Flemish painters of the period, every concep- 
tion, whether sacred or profane, needed to be cast in the 
mould of Rubens. It would be too much, however, to 
assert that Van Dyck at this time stood under the guid- 
ance of that master; their association indeed does not 
seem to have begun until 1619, and Bellori (1672), who 
got his information from Sir Kenelm Digby, Van Dyck’s 
bosom friend, tells us that he was first employed in making 
drawings (probably also chiaroscuros) for the use of the 
great master’s engravers, and that among works of the 
kind one of the first was the Battle of the Amazons (1619). 

In 1620 we know that Van Dyck was working with 
Rubens, for on 20th March, in making arrangements with 
the Win twerp Jesuits for the decoratfbn of their church, 
the great master is allowed to avail himself of his pupil’s 
assistance, and obtains for him the promise of a picture. 
This proof of Van Dyck’s personal reputation is fully con- 
firmed (17th July) by a correspondent q£ the earl of 
Arundel, who speaks of Van Dyck as a young man of one 
and twenty whose works*are scarcely less esteemed than 
those of his master, and add* that, his relations being 
people of considerable wealth, he could hardly be expected 
to leave his home. Van Dyck was, however, thus persuaded, 
for on 28th November Sir Toby Mathew mentions the 
artist’s departure to Sir Dudley Carleton, adding that he 
is in receipt of an annual pension of £100 from the king. 
There is evidence of Van Dyck’s presence in London till 
the end of February 1621. He is first mentioned in the 
order-books $ the Exchequer on the 17th of that month 
as receiving a reward of £100 “for special service by him 
performed for His Majesty,*’ and on the 28th, ''Antonio 
van Dyck, goal, Sis wvmt, is allowed to travaile 

& months, be bavrnge obtayneid leave in that 

Mtadf* m tfda signmed by i£ha & of Arundel!/’ What 
Pyufc W % #Sf fcaottn. Among hfe 




numerous paintings still preserved in English houses one 
only is admitted as belonging to the period of this first 
visit, a full-length portrait of James I. in the royal collec- 
tion. That he was at the time a portrait painter of the 
rarest merit may easily be seen from his own likeness of 
himself when still quite young and beardless, in the 
National Gallery (London), in the Pinakothek at Munich, 
and in the private collections of the duke of Grafton and- 
Sir Richard Wallace. In this last admirable specimen the 
young painter has represented himself in the character of 
Paris. Early paintings by Van Dyck are certainly not 
scarce in British galleries ; and at Dulwich there is his 
admirable Samson and Delilah, wrongly ascribed to 
Rubens. 

Van Dyck is supposed to have profited by his leave of 
absence to visit Paris and The Hague ; but it is much 
more probable that the eight months were spent in Ant- 
werp, where Rubens was greatly in need of his assistance 
for the church of the Jesuits. After this Van Dyck most 
probably returned to London and remained there till the 
end ©f 1622, when his father died. The precise date of 
his departure for Italy — perhaps at the beginning and cer- 
tainly in the course of 1623 — has # not been ascertained. 
But he is known to have left with Rubens a considerable 
number of paintings, most of which have been identified 
in Madrid, Berlin, Dresden, &c., and show that study, as 
well as advice, had long since made the painter acquainted, 
through Rubens, with those principles of picturesque ex- 
pression which he was now about to see exemplified so 
splendidly in the works of the Venetian and Genoese 
schools. His previous acquaintance with many excellent 
examples of Titian, Tintoretto, and others in Rubens’s own 
collection can alone account for the remarkably glowing 
ttnts of Van Dyck’s earliest paintings. In fact, such 
works as the Martyrdom of St Peter (Brussels), the Crown- 
ing with Thorns (Berlin), the Betrayal of Christ (Madrid 
and Lord Methuen), St Martin Dividing his Cloak (Windsor 
Castle), — a magnificent production, generally ^scribed to 
Rubens, but easily identified through Van Dyck’s admir- 
able sketch at Dorchester House, — incontestably prove 
that, in point of colouring, Venice at this moment stood 
higher in his predilection than Antwerp. 

It is unnecessary to dwell on a number of tales con- 
nected with Van Dyck’s early life, all of which have on 
closer Examination proved to be apocryphal; but one story 
has been too frequently told to be altogether ignored. 
At the very outset of his Italian journey the inflammable 
youth was captivated by the beauty of a country girl, and 
for the love of her painted the altar-piece still to be seen 
in the church at Saventbem near Brussels, in which he 
himself is supposed to be represented on a grey horse, 
given by Rubens to his pupil. It is now known, however, 
that the picture was commissioned by a gentleman living 
at Saventhem (to the charms of whose daughter Van Dyck 
in reality seems not to have been altogether insensible), 
and a closer study makes it almost certain that it was 
executed after, not before, his Italian journey. On a re- 
duced scale, and with the omission of two or three figures, 
the St Martin at Saventhem is a reproduction of the picture 
at Windsor Castle. 

No master from beyond the Alps ever took up a higher 
position than Van Dyck among the most celebrated repre- 
sentatives of Italian art. Study, as a matter of oourse, 
had beetf one of his principal objects, No doubt can be 
entertained as to the great influence exerted by the works 
of Titian and Paul Veronese in the development of his 
genius ; still the individuality of the painter remains a 

S feature of what may be termed his Italian works, 
y port&dts* Their peculiar character s mm to 
i more in the stateliness of the personages 
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he was fortunate enough to have as sitters than in any 
desire to follow individual predilection or prevailing 
fashion. As in later years Van Dyck gives us a striking 
picture of the higher classes in England, so at this stage 
he makes us acquainted with Italian beauty and style; 
and at no other period is his talent more advantageously 
shown than in some of the glorious portraits he painted 
at Rome, at Florence, and above all at Genoa. At Rome 
he resided with Cardinal Guido Bentivoglio, who had been 
papal nuncio in Flanders from 1607 to 1617. For this 
patron were painted several works of very great import- 
ance, the most renowned being the prelate’s own portrait, 
now in the Pitti Palace at Florence. Another work was 
a Crucifixion, representing Christ dying on the cross with 
uplifted eyes. Most probably the picture spoken of by 
Bellori ought to be identified with the admirable edition 
now in the gallery at Naples, catalogued as “ Scuola di 
Yan Dyck,” unsurpassed by any of those at Antwerp, 
Paris, Vienna, Rome, or elsewhere. Besides these he 
painted religious subjects and portraits, several of which 
are reckoned among his finest examples, such as the portrait 
of Francis Duquesnoy, the famous sculptor, belonging to 
the king of the Belgians, and those of Sir Robert Shirley 
and his wife, in Persian attire, now at Petworth. 

Bellori tells us of Yan Dyck’s prepossessing appearance, 
of his elegance and distinction, altogether so different from 
the habits of his compatriots in Rome, who formed a jovial 
“gang,” as they termed their association. Yan Dyck seems 
to have kept out of their way, and incurred in consequence 
such annoyance as made his stay in Rome much shorter 
than it would otherwise have been. In the company of 
Lady Arundel, who tried to persuade him to return to 
England, he travelled to Turin, and perhaps produced 
some of the paintings now in the royal gallery there, sudh 
as the spirited portrait of Thomas of Savoy on his splendid 
black charger. But he was eager to reach Genoa, where 
Rubens had worked with great success some twenty years 
before, an# where his Antwerp friends, Luke and Cornelis 
de Wael, for many years resident in Italy, now were. Yan 
Dyck remained their guest for several months, and their 
portraits, now in the Pinacoteca Capitolina at Rome (en- 
graved by W. Hollar from the monochrome at Cassel), may 
be supposed to have been one of his first Genoese pro- 
ductions. Though several of the palaces of the “ superb ” 
city no longer retain their treasures, and among th$ speci- 
mens of Yan Dyck’s genius still left too many have been 
greatly injured by cleaning and retouching, Genoa can still 
boast of a good number of his most attractive productions, 
portraits of the beautiful ladies and haughty cavaliers of 
the noble houses of Doria, Brignole Sale, Pallavicini, Balbi, 
Cattaneo, Spinola, Lommelini, and Grimaldi. It would 
scarcely be possible to speak too highly of such works as 
the portrait of the lady in white satin and the Durazzo 
children at the Durazzo Palace, the Balbi children at 
Panshanger, the Marchesa Balbi at Dorchester House, the 
equally beautiful portraits of the Lommelini and of the 
knight in black armour, buff jacket, and boots in the 
national gallery at Edinburgh, or the Marchesa Brignole 
Sala at Warwick Castle. Yan Dyck’s “ Genoese manner ” 
is a current expression, and indeed his ^Genoese portraits 
are remarkable for their richness of tonality and what 
might be called royal splendour, perhaps never before at- 
tained in works of the kind. This we may suppose to 
have had its origin, not only in his recent study Of Titian 
(Yan Dyck having, it is said, first spent some time at 
Venice), but also in decorative necessities, — the size of the 
palatial galleries and the rich hues of the Genoese velvets, 
on which these portraits were to find their place, obliging 
the painter to find a most uncommon strength of contrast* 
Ste must also fa acknowledged that the beauty and distinc- 
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tion of Yan Dyck’s models are greatly enhanced by a 
splendour of costume entirely different from the dulness 
then prevalent almost everywhere else. In Italy, more- 
over, he found the reality of those gorgeous backgrounds, 
— flowing draperies, beautiful gardens, ornamental pillars, 
marble terraces and balustrades, — which elsewheie must 
be regarded as fictions merely. Here, finally, he was for 
the first time called upon to paint some of his grandest 
equestrian portraits, and the often-recurring grey steed 
with flowing mane (an admirable study of which belongs 
to Lord Brownlow) was first employed for the portrait of 
Antonio Giulio Brignole (still at Genoa) and for another 
picture which we may suppose to represent the same per- 
sonage at Stafford House. As with Rubens, Titian seems 
to have be*n paramount in Yan Dyck’s regard. Copies 
in great number we know he possessed of the master’s 
best works, and several little sketches in the British 
Museum bear proof of his devout study of the great 
Venetian. Some of Yan Dyck’s earlier paintings, religious 
and mythological,— the Tribute Money (Brignole Palace), 
Holy Family (Turin), Virgin and Saints (Louvre), Virgin 
(Grosvenor House), Martyrdom of St Lawrence (S. Maria 
dell’ Orto, Venice), Bacchanal (Lord Belper), engraved at 
Genoa as early as 1628, St Sebastian (Edinburgh), — are 
certainly Titianesque in the extreme. Still the master’s 
individuality is not obliterated, and the gallery at Parma 
has a Virgin vrith the Infant Asleep which may be termed 
a marvel of realistic simplicity.® 

Yan Dyck is said to have sailed from Genoa to Palermo 
and there to have painted several persons of rank, includ- 
ing the viceroy, Emmanuel Philibert of Savoy. While 
im Sicily he became acquainted with the painter Sofonisba 
Anguisciola (or Angussola), who was then over ninety 
years of age and blind ; and he was wont to say he had 
received more valuable information from a blind woman 
than from many a seeing man. No important works of 
Van Dyck are now to be found in Sicily. Bellori tells 
us that a plague broke out and compelled him to leave 
abruptly, taking with him an unfinished picture of St 
Rosalia, destined for a confraternity of that name, and 
which was completed in Genoa. The composition was 
repeated in Antwerp for the Bachelors’ Brotherhood, a 
picture now in Vienna. Van Dyck most probably re- 
mained in Genoa till 1627, and here in all likelihood he 
met and painted the sculptor George Betel, whose portrait 
is now in Munich, an#, who was frequently employed by 
Rubens ; the De J&des, father and son, the celebrate# en- 
gravers, who are Represented together in a masterly por- 
trait in the Capitol at Rome, the companion picture to the 
brothers De Wael; and Nicholas Laniere, musician-in-chief 
to Charles L, a painting spoken of in Yan der Dort’s cata- 
logue as “done beyond the seas.” Laniere was in Italy 
precisely at this time and it was#through his portrait (now 
at Windsor Castle), Wal^le assures us, that Yan Dyck 
attracted the notice of Charles I. 

Embarking for Marseilles, Van Dyck is said to have 
stopped at Aix with Peiresc, the famous scholar and friend 
of Rubens, and thence to have gone to Paris, where most 
probably he painted the beautiful portrait of Langlois the 
print-seller (belonging to Mr W. Garnett), a work still influ- 
enced by Italian reminiscences, and had the opportunity 
of meeting Callot, Simon Vouet, and Dupup, ticking's 
librarian, — all of whose portraits were engraved from his 
drawings in Antwerp. According to some authors, he also 
worked in Holland before returning to his native town ; 
but the supposition rests entirely on two portraits in the 
museum at The Hague, dated 1627 and 1628, and repre- 
senting a lady ^nd gentleman, with the Sheffield arms. 
The lady is easily identified by a well-known. print by 
Obuwet as Anne Wake* The Wake family resided in 
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Antmnp, and both portraits may have been painted there. 
There is no recorded proof of Yan Dyck’s return to Ant- 
werp before 6th March 1628. One of his sisters had died 
m a convent the year before, and ho now made a will in 
favour of Susan and Isabella, two other bisters, also nuns. 
That Van Dyck was in Antwerp on 18th May is proved 
by a letter from Lord Carlisle to Buckingham (Sainsbury, 
OH L), but it is stated m Bullart’s Amdemie , published in 
1682, that ho returned agiin. to London m 1629, without, 
however, attracting the king's attention. It is very likely 
that Lady Arundel’s endeavours to gel him back to Eng- 
land wt.ro now successful, and that the beautiful portrait 
of Lord Thomas, at Htaffoid House, belongs to this period. 

Great as may have been the strength of Italian fls- 
miniscenee, from the moment Van Dyck again tJod Flemish 
soil the influence of Rubens became predominant, and we 
can scarcely doubt that a competition speedily arose be- 
tween master and pupil. At this period churches and 
convents were numerous and richly widowed; and the 
number of pictures, stained glass windows, and elaborate 
carvings in Belgian churches before the French conquest 
was enormous. Haidly fifty years had elapsed since these 
buildings had boon stripped of their artistic treasures, and 
the devout were now eager once more to adorn them 
with productions of the greatest painters. Hence Van 
Dyck’s share could be very copious without in any degree 
interfering with the vast ui$er£ikings assigned to Ifubens. 
The latter was also absent for many months in 1629 and 
1630, so that Van Dyck was for a time the first master in 
tho Netherlands, Among the earliest works after his 
return to Antwerp we find the Crucifixion, given to the 
Dominican nuns, in accordance with the wish express?d 
by the painter’s dying father, and now in the Antwerp 
‘ museum The figures are life-size, and at the foot of the 
cross, besides a weeping angel, are St Catherine of Siena 
and St Dominic. Neither in type nor in general effect 
does it suggest the master’s immediately preceding works. 
As a new feature we observe a kind of elegance, not 
entirely free from mannerism, which is often conspicuous 
with Van Dyck even when the technical excellence com- 
mands our warmest admiration. Inspiration, as Waagen 
observes, was far more limited with Van Dyck than with 
Rubens. His truly delicate nature led him to restrain Ms 
conceptions within the bounds of an academic evenness, 
generally more pleasing to the uninitiated than the strength 
<3 expression which sometimes irap^rjs a sort of violence 
to the worf$ of Rubens. To Van Dyck’s second — more 
justly speaking third — manner belong some of his best 
religious works. The Crucifixion in the cathedral at 
Mechlin is termed by Sir Joshua Reynolds one of the 
finest pictures in the world. Other Orucifiadona aro in St 
Michael’s at Ghent (sketches in Lord Brownlow’s collection 
and the Brussels rau&eumjknd in the church at Termonde. 
Still finer are the two works •painted for the Antwerp 
Jesuits and now at Vienna,— the Blessed Herman Joseph 
Kneeling before the Virgin and St Rosalia Crowned by the 
Infant Saviour. To this period likewise belong the cele- 
brated Elevation of the Cross at Courtrai and the St 
Augustine in Ecstasy, in the church of the Jesuits at 
Antwerp; the general effect of this last, it must be ac- 
knowledged with Reynolds, is inferior to the beautiful 
engraving b>De Jode, and also to the earl of North- 
brook's magnificent sketch. At Dulwich we find the first 
idea of the composition, with many interesting differences. 
B tom be a tm&ter of individual preference to pronounce 
vaa itytifcfr po#*rt* mrperfoe to those of m 
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model, and such works as the portraits of Cornelius Van 
der Geest (National Gallery, London) and Ambrogio Spinola 
(Rev. W. H. Wayne) are perhaps as close to material ex- 
cellence as any painting could be. The full-length like- 
nesses of Philip Le Roy (1630) and his wife (1631) (at 
Manchester House) and of Mary Louisa of Tassis (Prince 
Liechtenstein, Vienna) are not only the finest examples of 
tho master’s talent, but deserve to rank among the most' 
beautiful portraits ever painted. The Snyders at Castle 
Howard is regarded by Waagon as not inferior to the 
most celebrated Raphaels, Titians, or Holbeins; and of 
almost equal excellence are the Wife of Colin de Nole 
in the Munich gallery, the Lady and her Daughter at the 
Louvre, and the Lady m Black at Cassel. 

Rapidly rising to honour and wealth, Van Dyck shared 
with Rubens the official title of court painter, and his 
numerous portiaits of the Infanta in her monastic garb 
(Paris, Vienna, Turin, Parma, Ac.) bear testimony to the 
great favour in which he stood with Jier. When Mary 
de’ Medici, after her flight from France, took up her re- 
sidence in Brussels (1631), she honoured Van Dyck, as 
well as Rubens, with repeated visits, and several times 
called upon him to paint her likeness, as well as those of 
Gaston of Orleans and his wife Margaret of Lorraine, and 
several of the personages of their court. From Gerbier’s 
letters we learn that Van Dyck at this time was con- 
templating another journey to England, and was very 
anxious to be commissioned by the infanta and the queen 
of France to take over their portraits as presents for the 
king and royal family. He soon travelled to The Hague 
to paint the prince and princess of Orange and their son. 
Quite at the beginning of 1632 Constantine Huygens, 
who was then living at The Hague, inscribes in Ms diary, 
“JPingor a Van Dyckio.” When, towards the end of 
March, Van Dyck sailed for England, he took all these 
portraits with him, as we learn from an account of the 8th 
of August 1632 (Carpenter’s Pictorial Notices). Dutch 
authors speak of a visit paid by Van Dyck to Brans Hals 
at Haarlem, and of a portrait of the latter through which 
the Antwerp master was at once recognized by his Dutch 
colleague. An engraving of a portrait of Hals after Van 
Dyck seems to confirm the story. 

In undertaking this new journey to London, Van Dyck 
was aspired of success, for Gerbier’s letters show that the 
king had personally desired his presence. As early as 
March 1629 Endymion Porter, one of the gentlemen of 
thfe Ring’s bedchamber, had been commissioned to order 
a picture from Van Dyck, Rinaldo and Armida. The 
composition is well known through De Balliu’s first-rato 
engraving, and the canvas, now belonging to the duke of 
Newcastle, may be looked upon as one of the master’s 
finest creations. Rubens was in London at the time the 
picture arrived, and to Mm we may in a great measure 
attribute the realization of Van Dyck’s plans and the ex- 
ceptional favours bestowed upon Mm almost from the day 
of his arrival in London. Besides the title of painter in 
ordinary, and the grant of an annual pension of £200, he 
received the honour of knighthood after a residence of less 
than three ^months at court (6th July 1632), Van Dyck 
rapidly achieved popularity among the higher classes, and, 
as Walpole says, his works are so frequent in England 
that to most Englishmen it is difficult to avoid thinking 
of Mm a§ their countryman. 

His refined nature is strikingly illustrated in his ad- 
mirable interpretation of English beauty and style. And, 
if Van Dyck be compared to Kytens and Cornelius Janssen, 
to® most distinguished pamtm employed by the English 
court Immediacy before him* few artiste, whether in Eng* 
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him may be applied what Opie says of Titian, “that he 
combines resemblance with dignity, costume with taste, 
and art with simplicity.” We are particularly struck with 
the thorough and immediate identification of his talent 
with local tastes and exigencies. Charles I. and Henrietta 
Mana, although pictured by several other painters, are 
known to posterity exclusively through Van Dyck, not 
• from a gi eater closeness of resemblance to the original, 
but fiom a particular power of expression and bearing, 
which, once seen, it is impossible to forget. Lodged at the 
expense of the crown, with a summer residence at Eltham 
Palace, Van Dyck was frequently honoured with the visits 
of the king at his studio at Blackfriars. Portraits now 
followed each other with a rapidity scarcely credible to 
those unacquainted with the artist’s method. In fact, his 
mode of living and his love of pleasure sufficiently explain 
his great need of money. During the first year of his 
presence in England he painted the king and queen a 
dozen times. The first of these noble portraits is the 
admirable full length of Charles I., with the queen and 
their two eldest children, at Windsor Castle. The# style 
he adopted in England is generally termed his third manner ; 
we might better say His fourth, as he already had a very 
particular style before he set out on his Italian journey. 
De Piles gives us some account of Van Dyck’s methods at 
this period of his career. He began with a small sketch 
on grey paper with black and white chalks, or a mono- 
chrome in oils. This study was passed on to assistants in 
order to be copied on the required scale. When the 
clothes were sufficiently advanced by the pupils from those 
sent by the model, as well as the background and acces- 
sories, the master was enabled in a few sittings of an hour 
each to complete the work. Van Dyck excelled in paint- 
ing the hands ; he is said to have kept special models ftr 
this part of his work. It need hardly be said that a system 
of this kind, although employed by Rubens for his larger 
creations, was exceedingly ill adapted to portrait painting. 
In Van Dyck’s later productions we too often detect marks 
of haste, as if the pencil were becoming a mere implement 
of trade. 

Nearly the whole of 1634 and 1635 were spent by Van 
Dyck in the Netherlands. 1 The archduchess died on 1st 
December 1633, and Van Dyck naturally wished to get 
Ms official title renewed by her successor, Ferdinand of 
Austria, brother of Philip IV. That Van Dyck’s residence 
in Antwerp was only to be temporary is shown by the 
power given to his sister Susan for the administration r of 
his affairs in Belgium (14th April 1634). On the arrival 
of the new govenior Van Dyck was immediately called 
upon to paint Ms likeness, a picture now in the Madrid 
gallery, where the same personage is also represented by 
Rubens and Velazquez. * Several other portraits of Fer- 
dinand, either in his cardinal’s robes or in military dress, 
by Van Dyck, occur elsewhere. One on horseback was 
exMbited at the Grosvenor Gallery, London, in 1887 as 
the duke of Alva (the property of Mr S. Kynaston Main- 
waring). Van Dyck was greatly in demand at this time, 
and Ms prices were correspondingly Mgh, as the Antwerp 
municipality found when they asked for a portrait of the 
late infanta to decorate one of the triumphal arches for 
the reception of the new governor. The most important 
of Van Dyck’s works, at any rate as a portrait painter, 
belong to this period. The picture representing in life 
size the members of the Brussels corporation, which was 
destroyed by fire during the siege of 1695, is spoken of 
with intense admiration by several writers, Bullart, for 
instance, is very enthusiastic about its fine colour and life- 
like quahties. Among the religious paintings of undis- 

1 It is net generally town that his brother, m Antwerp priest, 
W oaWji ever by the q*ee» to sot as her chaplain. 
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puted excellence belonging to the same period are the 
Adoration of 'the Shepherds in the church at Termonde, 
and the Deposition, where the body of Christ rests upon 
the lap of the Virgin, in the Antwerp museum. Among 
the portraits are the admirable full length of Scaglia, the 
king’s frequent agent in the Netherlands (at Dorchester 
House; a zeplica in the museum at Antwerp), the eques- 
trian portrait of Albeit of Arenberg (Arenberg Palace at 
Brussels), and a portrait of the same nobleman on foot, in 
the black velvet Spanish dress with golden chamberlain’s 
key (long said to be Rubens) at Althorpe, the full length 
of Helena Fourment, Rubens’s second wife (at St Peters- 
burg), the beautiful duchess of Havre, Mary Clara de Croy, 
signed and dated 1634 (Mr Ayscough Fawkes), and other 
membeis of 1 the same family (at Munich), Thomas of Savoy 
(at Berlin), an admirable half length of a lady in black 
(in the Belvedere at Vienna), and above all the grandiose 
picture in which John of Nassau is repiesented at full 
length, with his wi£e and children (at Panshanger). Seveial 
portraits of Brussels and Antwerp magistrates must also 
be mentioned, the most important being John Van Mer- 
straeten, a Brussels lawyer (at Cassel). 

After being chosen honorary president of the Antwerp 
guild of St Luke, Van Dyck returned to London before 
the end ok 1635. In spite of the vast number of Ms later 
portraits, some of them deserve to be ranked among the 
most celebrated of his productions. The royal cMldren in 
the gallery at Turin (1635), the portraits of Charles I. in 
the Louvre and in the National Gallery, London, the picture 
of the Pembroke family at Wilton House, Sir George and 
Sir Francis Villiers, and the earls of Bristol and Bedford, 
al? Althorpe, as well as those of Francis Russell, fourth 
earl of Bedford, and Anne Carr, his consort, at Woburn 
Abbey (1636), all belong to the years immediately follow- 
ing the master’s return from the Netherlands. 

He now married Lady Mary Ruthven, daughter of Sir 
Patrick Ruthven and grand-daughter of the earl of Gowrie. 
There are several portraits of her by her husband, the most 
important being in the Munich gallery, in wMch she is 
represented in wMte satin, playing on the violoncello. She 
is also said to figure as the Virgin in a picture belonging 
to Lord Lyttelton. There is a capital engraving of her 
by Bolswert. In another picture, said to be Mary Ruthven 
(belonging to Mr J. C. Herford), an exceedingly handsome 
lady is represented as Herminia Putting on Claiinda’s 
Armour. There can Jee no doubt as to the model having 
been Margaret LemTSn, a celebrated beauty, whose portrait 
was engraved by Hollar and J. Morin anS painted by 
Van Dyck at Hampton Court. “She was,” says M. Law, 
in his excellent catalogue of tMs gallery, “ the most beauti- 
ful and celebrated, though far from being the only mistress 
of Van Dyck. The great artist, in fact, loved beauty in 
every form, and found the seduction of female charms 
altogether irresistible. She livdd with him at Ms house 
at Blackfriars.” The precise date of Van Dyck’s marriage 
has not been ascertained. It was probably towards the 
end of 1639. The union Is said to have been promoted 
by the artist’s friends in order to save Mm from the con- 
sequence of his pernicious way of living. Margaret Lemon 
resented the event most cruelly, and tried to maim Van 
Dyck’s right hand. 

Van Dyck found few occasions in Englan^o paint any- 
thing hut portraits. He seems to have been decidedly 
underrated by the king and queen as an imaginative painter. 
At the very time of his employment on the beautiful por- 
traits of Henrietta Maria, destined to serve as models for 
Bernini’s bust, Gerbier was secretly negotiating with 
Jordaens, by order of Charles, for the decoration of the 
queen’s apartments at Greenwich (1639). There exists 
at Belvoir Castle a sketch by Van Dyck representing a 
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procession of the knights of the Garter, a really grandiose 
composition, engraved by Cooper. We know from Bellori 
that Van Dyck had suggested through his friend Sir 
Kenelm Digby, for the banqueting room at Whitehall, a 
series of decorations illustrating the history of the order 
of the Garter, and that the king had been much pleased 
with the idea. The plan, however, failed through the ex- 
cessively high price asked by the painter, and perhaps also 
because the king had thought of having the work done 
in tapestry. Van Dyck’s pension was five years in arrear, 
and, instead of <£560, he received finally, besides his pen- 
sion, only J6200. 

When the news of Rubens’s death reached London 
(June 1640) Van Dyck contemplated a return to liis 
native country, and a letter from Ferdinand 8f Austria to 
Philip IV. speaks of his intended journey to Antwerp on 
St Luke’s Day (18th October). Rubens had left unfinished 
a series of paintings commanded by the king of Spain, and 
from correspondence published by Professor Justi we learn 
that Van Dyck had been thought of to give them the 
finishing touch. But he absolutely refused to finish them. 
It was then agreed that he should paint an independent 
canvas destined to complete the series. Van Dyck was 
delighted with this order, and Ferdinand tells his brother 
that he returned to London in great haste “ td make pre- 
parations for his change of residence; possibly,” adds the 
letter, “ ho may still change hi§ mind, for he is star!: mad.” 
Whether Van Dyck found it possible to work during his 
short stay in the Netherlands is a matter of doubt. In 
the museum at The Hague are six medallion portraits 
of Constantine Huygens and his children, dated 1640. 
They have till lately been ascribed to Van Dyck, but are 
now said to be by Adrian Hannemann, a Dutchman, and 
one of his ablest assistants. In any case they are of small 
importance. Most authors suppose that Van Dyck’s prin- 
cipal object in travelling to the Continent was to be en- 
trusted with the decoration of one of the galleries of the 
Louvre. There may be some truth in this, for Mariette 
speaks of a letter he saw, written by Claude Vignon, the 
French painter, in January 1641, asking Langlois for an 
introduction to Van Dyck, who was then in Paris. Unfor- 
tunately the great painter was thwarted in his aspirations. 
His health was beginning to fail. After his return to 
London he was frequently obliged to interrupt his work ; 
and a letter written (13th August) from Richmond by Lady 
Anne Roxburgh to Baron W. van BrejjLerode at The Hague 
states thafc^the portraits of the Princess Mary had been 
greatly delayed through Van Dyck’s illness, and that the 
prince’s (William IL of Orange) would be ready in eight 
days. “As Van Dyck intends leaving England in the 
course of ten or twelve days at latest,” she-adds, “he will 
take the paintings himself to theprincess of Orange.” These 


Inferior ; and the last edition of the catalogue terms them 
copies. But of works dated 1639 the portrait of Lady 
Pembroke, in the gallery at Darmstadt, is a really fine 
specimen ; and to the same year belongs a full-length por- 
trait of Arthur Goodwin at Chatsworth. The twin portrait 
of Thomas Oarew and Thomas Killigrew, in the royal collec- 
tion, dated 1638, is certainly most delicate, but very weak 
in *^ght middling. Van Dyck sailed in Septem- 

ber, and probably spent some rime with his Antwerp friends. 
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An elegy in Cowley’s Miscellanies speaks, not only of the painter's 
talent, but o t bis amiable disposition. We may perhaps point to 
the coincidence that a Mrs Cowley is in Van Dyck’s will (of 1st 
December) named guardian of his child, Justiniana Anna, born only 
eight days before her father’s doath. The painter had m the N ether- 
lands an illegitimate daughter, Maria Theresia, who was entrusted 
to his sister, and to whom he bequeathed £4000. The name of her 
mother is not known. Not long after her husband’s death Lady 
Van Dyck became the second wife of Sir Richard Pryse of Gogerddaq, 
in Caidiganshire. She was dead in 1645. Justiniana Van Dyck, 
who was mairied when scarcely twelve yeais old to Sir John Stepney 
of Prendeigast, was also something of an aitist: she painted a 
Ciucifixion, with four angels receiving Christ’s blood in chalices. 
A similar subject had been painted by Van Dyck, as Bellori tells 
us, for the duke of N orthuraberland. After the Restoration a pension 
of £200 for life was granted to Justimana Van Dyck, who died 
befoie 1690, 

Van Dyck is one of the most brilliant figures in the history of 
art. That he should, in the same subjects chosen by Rubens, have 
attained the same degree of expression was scarcely possible. Rubens 
was exceptional precisely through the sweep and power of his ima- 
gination ; but Van Dyck, applying the same principles to portrait 
painting, was no less exceptional. Titian, Raphael, Remmandt, 
Velazquez, and Frans Hals aie not, on the whole, superior to him 
in this blanch. They often delight us with their technical excel- 
lence' or penetrating study of individuality, but their conception 
remains entirely different from that of Van Dyck. With him as 
with Rubens physiognomical interpretation is so intimately con- 
nected with picturesque necessity that his portraits scarcely ever 
fail to leave an indelible impression on the mind. Burnet observes 
that with Van Dyck the union of the figure and the backgiound 
seems to have been a principle, not only in respect of light and 
shade, but also of colour. Thus the shapes of his lights are ex- 
tended or doubled by means of a cuitam m the background, &c. 
Hence Van Dyck, quite unlike the Dutch, is not what may be 
termed an intimate portraitist. In his eyes a prince, a wairior, a 
statesman, an artist Delong to the world and to posterity, and in 
the realization of this idea ho attains a degiee of excellence seldom 
if ever attained before him. His works may be found lacking in 
solidity or displaying an unnecessary amount of motion in attitude, 
fiut those defects are easily compensated by a sense of proportion, 
an elegance in outline, a variety of conception united in his best 
woiks to the most able technic. 

Properly speaking, Van Dyck cannot be said to have formed a 
school. He was followed to London bv some of his earlier colla- 
borators, and there soon met a considerable number of others. Jan 
van Reyn, David Beek, Adrian Hannemann, Mathew Merian, John 
Bockhorst (Lang Jan), Remy van Leemput, and Peter Thys were 
foremost among foreigners, Henry Stone and William Dobson 
among Englishmen. To their assistance the master owed much ; 
but they are also responsible for the vast number of constantly- 
recurring copies which go by his name. It often requires a very 
discriminating eye to distinguish some of these copies from the 
original paintings. Nevertheless after Van Dyck’s death many of 
his coadjutors produced works of undeniable merit. No school 
more strikingly reflects the influence of Van Dyck than the British 
school. Stone and Dobson were, properly speaking, the most for- 
tunate of his confcinuators ; and there is little doubt that such 
masters as Reynolds, Gainsborough, Lawrence, and Raeburn owe a 
large measure of their superiority to their study of his works. 

Though Van Dyck’s reputation greatly suffered through the 
numerous copies he allowed his pupils to take from his woiks, 
the case is otherwise with engraving : Vorsterman, Pontius, Peter 
de Jode, P. Baffin, and S. Bolswert were seldom more fortunate 
than when under his guidance. De Jode’s St Augustine, Bolswert’s 
Ecce Homo and Crucifixion, Vorstennan’s Deposition, and especially 
Pontius’s Herman Joseph rank among the masterpieces of the art 
of engraving. Van Dyck was himself an incomparable etcher, and 
with the needle arrived at a degree of excellence scarcely inferior 
to that exhibited in his paintings. Such prints as the portraits of 
Vorsterman, John de Wad, Snyders, Josse de Momper, Adam van 
Noort, and above all his own effigy, bear witness to his prodigious 
knowledge of design. Print collectors pay extravagant prices for a 
first proof taken from the plates engraved by Van Dyck himself. 
Mr S&okville Bale’s copy of the portrait of Wawerius fetched £600. 
Van Dyck also^ employed some of the best engravers of his time 
* ftS P r °daction of a gallery of illustrious heads, men and women, 
of different countries. Whether all were taken from life is ques- 
tionable. Gustavos Adolphus and Wallenstein he can hardly have 
met, Du Breuoq, the architect, he neyer knew- But all the 
sketches and drawings were done by himself, and «ufo often met 
with in public and priyafe aafferies. The engravings are some- 
Sad, wST Published 
Raden, Hendrick^ and John 



» ' * L > 



V A N — V A N 


65 


portrait of Van Dyck, with the following inscription :—/xwcs 
pj'inapiim, virorum ductoumi , etc., etc., numero centum ab Antonio 
Van Dyck pictotc ad vivum expresses eiusq. sumhbus ssri masse, 
1645. Seventeen editions were published, the last in 1759, with 
124 plates. Many of the plates aie now the property of the Fiench 
Government, and belong to the Chalcographie Rationale in Paris. 

Liteiaturc.— See W. Hookham Carpentei, Pictonal Notice, consisting of a 
Memoir of Sir Anthony Van Dyck, with a descriptive catalogue of the etchings exe- 
cuted by him (London, 184 i) ; John Smith, A Catalogue llaisonni of the Works of 
the most Bmvnent Dutch, flemish, and french Pamtcis, pait in. (London, 1811) ; 
t. Guilfley, Antoine Van Dyck, sa Vie et son (Euvre (Pans, 18S2) ; A. Michiels, 
Ant. Van Dycl et ses Ettves (Pans, 1881) ; Ign. von Szwykowski, A. Van Dyck & 
Dildnisse btkanntcr Personal (Leipsic, 1858); Pi Wibnal, L’lconograjihie d’A. 
Van Dyck d'apibs les Pecherches d. II. Weber (Leipsic, 1877), Carl Lemcke, A, 
Van Dyck (m Robert Dohme’s Kunst und Kunstler, \ol. i., Leipsic, 1877) ; Alti. 
Woltmann and K Woeimann, Gcsch der Mala ex, \ol. m. (Leipsic, 1SS0) ; Max 
Rooses, Gc schieden is der Antuerpiche Schilda school (Ghent, 1879); P. J. Van den 
Branden, Gesch da Antw. Schilderschool (Antwerp, 1883); Peicy Rendall Head, 
Van Dyck (London, 1887); F. G Stephens, Catalogue of the Exhibition of the 
Woiks of Sir A. Van Dyck (London, 1887). (H. H.) 

VANE, Sir Henry (1612-1662), the younger, was the 
son of Sir Henry Vane and Frances Darcy. His father, of 
an ancient family in Durham, was secretary of state and 
comptroller of the household under Charles I. Henry was 
born in 1612 at Hadlow in Kent ; and after an education 
at Westminster, wfiere he was noted for his high and 
reckless spirits, and at Magdalen, Oxford, where he neither 
matriculated nor took his degree, he was sent to France 
and Geneva, Here h8 no doubt acquired the strongly 
Puritan views for which he had been prepared by a re- 
markable change of mind when quite a boy. In spite of 
the personal efforts of Land, who made the attempt at 
the king's request, he refused to give them up, and fell 
especially under the influence of Pym. In 1635 he emi- 
grated to Massachusetts, where he was elected governor in 
1636, though only twenty-four years of age. After two 
years of office, during which he showed striking adminis- 
trative ability, he was defeated by Winthrop, the former 
governor, chiefly on account of the protection he had^ 
given to Mrs Hutchinson in the religious controversies 
which she raised. 

Vane returned to England in August 1637. Being 
elected to the Short Parliament for Kingston-upon-Hull, 
he speedily*became a leader of the Independents and a 
marked man. In order to secure him for the court he 
was made joint-treasurer of the navy with Sir W. Bussell, 
and was knighted. In November 1640 he was again 
elected for Hull to the Long Parliament. Accidentally 
finding among his father's papers some notes of Strafford's 
advice to the king after the dissolution of the Short 
Parliament, in which Strafford justified the use of force, 
he handed them to Pym, and on 10th April 1641 was 
examined upon them by the House ; this disclosure yas 
largely instrumental in bringing about Strafford's down- 
fall. He carried up the impeachment of Laud from the 
Commons, was a strong supporter, when on the com- 
mittee of religion, of the “Root and Branch” bill, and in 
June 1641 put forward a scheme of church government 
by which commissioners, half lay and half cleric, were to 
assume ecclesiastical jurisdiction in each diocese* He 
was, in fact, foremost in all the doings of the Long 
Parliament. When war broke out he surrendered his 
office of treasurer of the navy, but was replaced in it by 
the Parliament. Hereupon he gave a rare example of dis- 
interestedness by relinquishing all the profits of the office, 
stated at £30,000 a year, stipulating only that £1000 
should be paid to a deputy. In August 1642 he was on 
the committee of defence. In 1643 he was the leading 
man among the commissioners sent to treat for aJeague 
with the Scots. Vane, who was bitterly opposed to the 
tyranny of the Presbyterian system, was successful in two 
important points. The aim of the Scots was chiefly the 
on of their discipline in England and Wales, and 
fcey wanted qnfy a “covenant.” The English 
“leagued Vane succeeded in getting 
tk# jfic m& Covenant, 
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and further in substituting the expression “according to 
the word of God and the example of the best Reformed 
churches” for the latter phrase* alone. In the Westminster 
Assembly, too, he joined Cromwell in insisting upon full 
religious liberty, and in opposing the view that the taking 
of the Covenant should be necessary for ordination. In 
1644 he was charged by Essex with holding communica- 
tion with the court, but explained that he had done so in 
order to acquire information of the Royalist plans, and was 
fully acquitted by the House of Lords. He was on the 
committee of two kingdoms, and was engaged in the 
negotiations with Charles at Uxbridge in 1645. He was, 
with Cromwell, a prime mover in the Self-Denying Ordin- 
ance and the New Model, and it was he who suggested the 
filling up of the vacant seats in parliament. His views 
of government at this time and throughout his life may 
be Lest studied in an important paper, the People's Case 
Stated , written shortly before his death. “The power 
which is directive, and states and ascertains the morality 
of the rule of obedience, is in the hand of God ; but the 
original, from whence all just power arises, which is 
magistratical and coercitive, is from the will or free gift 
of the people, who may either keep the power in them- 
selves or give up their subjection and will in the hand of 
another.” "The king, then, having transgressed the condi- 
tion, an£ having been conquered, the people were free to 
change their form of governmenHuid, if they pleased, resort 
to a republic. In 1646 Vane was one of the English com- 
missioners for the preservation of peace with Scotland, 
and in 1648 was appointed with others to negotiate with 
Charles at the Isle of Wight. Radical as were his views, 
he refused all participation in Pride's “ purge ” — the point 
where he first broke with Cromwell — and remained in « 
privacy at Raby Castle in Durham until after the king's 
death, a measure in which he took no part. In 1649, 
however, he returned to London and was placed on the 
council of state, though he refused to take the oath which 
expressed approbation of the king's execution. He was 
chairman of the committee appointed to consider the mode 
of election of future parliaments, and his proposals were 
brought forward in January 1650. He acknowledged the 
Commonwealth only so far as he found it “ consonant to 
the principles which have given rise to the law and the 
monarchy itself in England,” and he recognized in a parlia- 
ment, conforming in other respects to the ancient laws, the * 
supreme authority of -*tfe state, whether there were a king 
at the head of it or not. He wished to reform ths franchise 
on the property basis, to disfranchise some of the existing 
boroughs, and to give increased representation to the large 
towns ; the sitting members, however, were to retain their 
seats. In this fie was opposed by Cromwell, who desired 
an entirely new parliament and* the supremacy of the 
army representation; and ^ane stands henceforward as 
the champion of the doctrine of pure parliamentary govern- 
ment. His most useful qualities were exhibited, however, 
when in March 1653 he became the head of the commission 
for managing the army and navy. It was by his exertions 
in organization that Blake was fitted out with the fleet 
with which Van Tromp was defeated and the supremacy 
of England at sea assured. It was at this time that Milton's 
sonnet was addressed to him. On 20th April CrojBjy^ll 
forcibly dissolved the Long Parliament, when Vane especi- 
ally received from the Protector studied insult. He was, 
however, almost at once invited to rejoin the Government. 

“ He answered the invitation by a letter extracted from 
the Apocalypse wherein the reign of the saints is men- 
tioned, which faith he believes will now begin.” In his 
retirement at Baby he now wrote the Retired Maris MedAr 
l&bicm, In 1656 he proposed in A Sealing Question a 
new form of government, insisting as be fore u pon & Pnritan 
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parliament supreme. over the army* This he sent to Crom- 
well, and so alarmed was the Piotecior at the interest it 
excited that Vane was summoned on 12th August to the 
council in consequence. Refusing to give security not to 
disturb the public peace, he was on 9th September sent 
piisoner to Carisbrooke Castle, and there remained until 
31st December. He had previously, according to his 
opponents, excited the jealousy of the Government by 
u going up and down among the Quakers, and endeavour- 
ing to witkdiaw them fiom their submission to the Govern- 
ment.” Alter the death of Cromwell he stood for Kingston 
and Bristol successively, and was elected, but the court 
managers gave the certificate of election to the defeated 
candidates; finally, however, he was chosen for^Whitchufch 
and took his seat on 27th January 1659, at the head of 
the small body of forty republicans. He was at once 
urgent in pressing that, before Richard Ciomwell, for 
whom he had a great contempt, was acknowledged pio- 
tector, the limitations of his power, amd the full secuiity 
of parliament and subjects, should be settled. Upon 
Richard's abdication he joined the army leaders in reviv- 
ing the Rump ; and, when the breach occurred between it 
and the army, he adhered to the latter, accepting a com- 
mission from them. He was one of the committee of safety 
and also of the council of state appointed in May ; he was, 
too, chairman of the army and^ navy commission, ajid soon 
afterwards of another special commission for the navy. 
In September he was made president of the council. He 
had, morever, in May, been appointed with Lambert and 
others to treat with the Dutch ambassador for freeing the 
commerce of the Baltic. When Monk arrived in London 
Vane was ordered to his seat in Lincolnshire, having been 
discharged from the parliament for espousing the cause of 
the army. 

At the Restoration Vane was imprisoned in the Tower 
by the king’s order. After several conferences between 
the Houses of Parliament it was agreed that he should be 
excepted from the indemnity bill, but that a petition should 
be sent to Charles asking that his life might he spared. 
The petition was granted. During the conferences he had 
been moved from prison to prison, and was finally placed 
in a castle in the Scilly Isles, In his captivity he wrote 
the Peoples Case Staled , with many other political and 
religious works of the highest eloquence and beauty. On 
* 7 th March 1 662, the Convention Parliament being no longer 
inexistence, he was taken to LonSbs, and on 2d June put 
upon his ^rial, which was conducted with a shameless 
absence of equity. He was refused the assistance of counsel 
and was not allowed to see the indictment before it was 
read. In Ms own behalf he spoke courageously and well, 
pleading the authority of the Long Parliament for his acts, 
and maintaining that tlj£ House of Commons, “ represent- 
ing the whole body of ihe p|ople in case of a difference 
between the authority, royal and politic, possessed a just 
power to defend the right of the people, and to authorize 
the people of England and every one of them to defend 
them,” Charles, however, was determined that he should 
die, and, in spite of his answer to the petition mentioned 
above, wrote himself to Clarendon declaring that Vane 
was “too dangerous a man to Jet live, if we can honestly 
pu&4dm otjt el the my,” He was therefore sentenced on 
llfch June to death. On the 14th he was taken out to 
woufc&ft, and died with the serenity and courage which 
hte life*. (q. a,) 
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V. planifolia , Andrews, a native of eastern Mexico, but 
now largely cultivated in several tropical countries, especi- 
ally in Reunion, the Seychelles, and Java. The plant has 
a long fleshy stem and attaches itself by its aerial rootlets 
to trees, and appears to be little dependent on the soil for 
nourishment. The leaves are alternate, oval-lanceolate, 
and fleshy ; and the greenish white flowers form axillary 



Vanilla plant A Flower, leaf, and aerial rootlets. B. Pod or fimt 

spikes. The fruit is a pod from 6 to 12 inches long, and 
when mature about half an inch in diameter. The wild 
plant yields a smaller and less aromatic fiuit, distinguished 
m Mexico as Baynilla dmarona^ the cultivated vanilla 
being -known as B. corriente. Mexican vanilla is regarded 
as the best. It is principally consumed in the United 
States, wMch import about 100,000 lb of it annually. 
Reunion produces about the same quantity, which is sent 
to Bordeaux, the cMef centre of the trade in France. Its 
odour is said to differ from the Mexican variety in having 
a suggestion of tonqua bean. Guadaloupe prepuces about 
5000 lb per annum, which is likewise shipped to Bordeaux. 
Mauritius exported 20,481 £b in 1877. The Seychelles 
have lately produced large quantities of exceedingly fine 
quality ; the produce of these islands goes chiefly to the 
London market. The Java vanilla, grown cMefly in Kra- 
wan^and the Preanger Regencies, is shipped to Holland. 
The amount^ exported from the East Indian Archipelago 
to Holland in 1876 amounted to about 5000 5). The 
best varieties of vanilla pods are of a dark chocolate brown 
or nearly black colour, and are covered with a crystalline 
efflorescence technically known as givre> the presence of 
wMch is taken as a criterion of quality. The peculiar 
fragrance of vanilla is due to vanillin, C 8 H 8 Og, which forms 
this efflorescence. Chemically speaking, it is the aldehyde 
of methyl-protocatechuic acid. It is not naturally present 
in the fleshy exterior of the pod, but is secreted by hair- 
like papillae lining its three internal angles, and ultimately 
becomes diffused through the viscid oily liquid surround- 
ing the seeds. The amount of vanillin varies according to 
the kind ; Mexican vanilla yields 1*69, Bourbon or Reunion 
1'9 to 2*48, and Java 2*75 per cent. Besides vanillin, the 
pods contain vanillic add (which is odourless), about 11 per 
cent, of fixed oil, 2*3 per cent, of soft resin, sugar, gum, 
and oxalate of lime. 

Ywhpin forms crystalline needles, fusible at 81“ 0 , and soluble 
in alcohol and ether, hardly soluble in cold, bnt more so in boiling 
water. Jike other aldehydes, it forms a compound with the alkaline 
and can by this means be safaw&d ffom bodies con- 
“*“8 % 4 YaritUift he# iSpslMJn Siam benzoin and in xaw 
MW PW wmm * substance 
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action on human beings when taken in small doses, as much as 10 
to 15 gi unts having been admmistcied without noxious results. On 
small animals, however, such as Irogs, it appeals to act as a con- 
vulsive. It has been suggested as a stimulant ol an excito motor 
chaiacter in atonic dyspepsia. The poisonous eiiects that have 
on seveial occasions followed fiom eating ices ilavouied with 
vanilla aio not to be attributed to the vanilla, but piobably to the 
picsence of hfrotoriton (Phatm. Journ. [3], xvn. p 150), a poison 
# iound m milk which has undeigone ceitam puticf active changes, 
*and pioducmg tholeiaic effects, oi peihaps to the piesencc ot micio- 
scopic lungi m the vanilla, the plantations being liable to the 
attack of Baden mi puUediais. woilanen handling the beans m 
the Iloideauv factones aio subject to itching of the hands and lace ; 
but this is caused by an A writs which occupies the end of the pod. 
In some cases, however, symptoms of dizziness, weanness, and 
in liaise, with muscular pains, have been felt, due probably to the 
absoiption of the oily juice by the hands of tlie voikmen. These 
symptoms have been attubuted to the lanety of \anilla known as 
'i imllon, hut it seems equally piobable that they aie due to 
idiosyncrasy. 

The method of cultivation and pieparation of vanilla for the 
maihet uias somewhat m diffeient countries. In Mexico a deal- 
ing is made m the foiest, wlieie a few young tiees, 12 or 15 feet 
apait, aie left to scivfi as a support for the climbing stems of the 
vanilla plant. Close to each tiee two cuttings, 3 to 5 feet m length, 
me inserted in the sod to the depth of about a foot, the upper pait 
being tied to the tiee. The cuttings become looted in about a 
month, but do not bear fftiit until the thiid year. They continue 
to bear for about thnty yeais In Reunion, Mauntius, and the 
Seychelles the young plants are suppoited by a ludo tiellis made 
Tx tween the trunks of tiees. Although the plants are probably 
feitihzed by insects in their native country, in Reunion and else- 
whcie feitilization has to he promoted by hand. Only the finest 
flowers of each spike aie feitilx/ed, or the plants would die of ex- 
haustion. The pods aie cut off separately as they ripen, since, if 
over npe, they are apt to split in diying, and if unripe the product 
will be of mfeiioi coloui and fiagiance. The pods take a month 
to auive at full size and six months longer to lipen. The exact 
time for collecting is judged by the crackling of the pod when 
pinched between the hngeis. The aroma of vanilla is developed 
hy fei mentation, and is said not to pie-exist in the npe fruit. * 

In Mexico the pods, after they are gathered, aie placed in heaps 
under a shed until they begin to shnvel, and aie then submitted 
fo a sweating piocess. They are next wrapped m a woollen cloth 
and exposed to the sun duiing the day, or heated in an oven to 
140° Fa hi*, if the weather is cloudy, and then enclosed m air -tight 
boxes at night to sweat. In tw en ty-foui to thii ty-six houi s, accoi fl- 
ing to size, the pods have acquned a fine chestnut-brown colour. 
They are then spiead in the sun for about two months to dry, and 
aie subsequently tied up into small packets of uniform length. 
In Reunion the pods aie soited into lengths and scalded in boiling 
water, the long pods being immeised ten seconds, those of a medium 
size fifteen seconds, and the short ones for fully one minute. They 
aie next exposed to the sun between woollen blankets for^about a 
week, until they assume the characteristic brown colour. They 
aie then spread out under zinc-ioofed sheds and turned frequently 
to ensuie equal diying. When the beans can be twisted lound tjie 
finger without ciackmg, the “smoothing process” is commqpced. 
This consists in passing the beans between the fingeis frequently, 
apparently to distnbute equally the unctuous liquid which exudes 
as the feimentation proceeds, and to which the lustre and supple- 
ness of the bean aie due. When diy they aie tied up in bundles 
of uniform length. These are divided into three commercial 
sorts, — (1) those which are neaily black and glossy and which soon 
become frosted ; (2) those which are lighter m colour, more or less 
spotted with grey, and not so glo&sy ; (3) those which aio gathered 
in an unupe condition and become little, if at all, frosted over 
with crystals. In Guiana, where an inferior quality is pi spared, 
the beans aio placed on ashes and left until they begin to shrivel ; 
they axe then wiped, nibbed over with oil, and, the lower end of 
the pod having been tied, aie hung up in the air to diy. 

Other Vai letm.—In Brazil, Peru, and other parts of South 
America a bioad and fleshy vanilla is prepared, which has an infenor 
odour. It is believed to be obtained mom K pompom, Schiede, 
which has been found to contain, besides from *4 to *7 per cent, of 
vanillin, another zngiedient, benzaldehyde, by which the odour of 
vanilla is modified ^ This variety is often distinguished as vanillon 
in commerce. It is destitute of givre, Rio vanilla is* collected 
on the banks of the Parahyba river in the province of Rio de 
Janeiro, Brazil, and is obtained from V. palrmrum, lindl. It has 
been found to yield 1'08 per cent, of vanillin. It is of inferior 
quality, but might be improved if more attention were paid to 
the oaring process. Guiana vanilla is a coarse variety obtained 
tern K mmmHs, SpHtberger, T be pods are short, thick, And 
split open, $ad pi inferior fragrance. Hons of the South- 
^* n *M>* tnhewd Must Britain for flavouring 


VANINI, Lucilio (1585-1619), philosopher, was born at 
Tauiisano, near Naples, in 1585. He studied philosophy 
and theology at Rome, and aftdr his return to Naples applied 
himself to the physical studies which had come into vogue 
with the Renaissance. Though unmethodically cultivated 
and destitute of definite results, physical science power- 
fully affected men’s imaginations in this tian&ition period 
between the break-up ot scholasticism and the rise of 
modern thought, and exercised an important influence 
upon philosophy. Giordano Bruno is perhaps the most 
sti iking instance of this, and Vanini in some respects re- 
sembles Bruno, though much his inferior both intellectu- 
ally and morally. Both lepiesent the spirit of revolt 
against th^old, the feiinent and umest of the lGth cen- 
tury. Vanini resembles Bruno, not only in his wandering 
life, but also in his anti-Christian bias, and in the tiagic 
death which he suffered at the hands of the constituted 
authorities. From Naples Vanini proceeded to Padua, 
where he came under the influence of Pomponatius, whom 
he styles his divine master. Pomponatius belonged to the 
Alexandrist school of Aristotelians, and denied the im- 
mortality of the soul. Vanini speaks of Aristotle as “ the 
god of philosophers, the dictator of human nature, and 
the sovereign pontiff of the sages,” but gives the same 
naturalistic turn to the Aristotelian doctrine. At Padua, 
where .he appears to hayp remained for seveial years, 
Vanini added law to his othei^acquirements, and he is at 
pains to print himself in his books as doctor utriusque 
juns. He was also oidained priest ; but, on leaving Padua, 
he led a roving life in France, Switzerland, and the Low 
Countries, supporting himself by giving lessons and using 
the opportunity, it would seem, for the dissemination of 
anti-religious views. He was obliged to flee from Lyons 
to England in 1614, but was imprisoned in London for 
some reason for forty-nine days. Being set at liberty, he 
returned to Italy and made an attempt to teach in Genoa, 
but the same complaints being made against him drove 
him once more to Fiance. Here he made a valiant effort 
to clear himself of suspicion by publishing a book against 
atheists, — A mphitheatrum JStei'nx Providently Divino- 
Magicum , necnon A strologo - C atkolicum, ad versus Veter es 
Pkilosophos , Atheos , Epicureos, Peripateticos , et Stoicos 
(1615). It has been said that by the weakness of his 
answers he designedly gives his opponents the victory 
under pretence of refuting them ; but, though the defini- 
tions of God are somewhat pantheistic, the book is suffi- 
ciently orthodox. * Yet it cannot be taken as* expounding 
his own views. Vanini expressly tells us so in his second 
(and only other published) work, and the tone of that 
work would be sufficient proof without this assurance. 
Though certified by two doctors of the Sorbonne, the 
second book undoubtedly preaches a pantheism nearly 
akin to atheism, and a seqgualistic ethics strongly tinged 
with immorality. The title {De Admirandis Natures Beyi 
Dedeque Mortalim Arcanis) correctly indicates its general 
tenor. It was published at Paris in 1616, and was soon 
afterwards re-examined by the Sorbonne and condemned 
to the flames. This was the occasion of Vanini’s leaving 
Paris, where he had been staying as chaplain to Marshal 
de Bassompierre, to whom the book is dedicated. He 
began to teach in Toulouse, but soon roused ths^dgrgy 
and magistrates against him. He was arrested in Novem- 
ber 1618, and after a prolonged trial was condemned, as 
an atheist, to have Ms tongue cut out, and to be strangled 
at the stake, Ms body to be afterwards burned to ashes. 
This savage sentence was executed on 9th February 1619. 
During his imprisonment, it is said, he professed the most 
orthodox Catholicism, but as soon as all hope was gone 
gave vent to his true feelings in ribald impieties. * He 
l appears to have met Ms fete wath courage* mingled 



68 VAN- 

with bravado. Hij moral character was loose and vicious, 
and his writings show him to have boon a man of inordinate 
\ unity. Though lie possessed unquestionable gifts, neither 
originality nor profundity can be claimed for him as a 
thinker. His fate, however, has given him a species of 
fame. 

The best modern account of V, mini is to bo found in Consin’b 
Fnttfmt tic Philowphu Uart^kme, His woiks have been lepub- 
lidicd by Roiibufiot. 

YANLOO, Charles Andrew (1705-1765), subject 
painter, a younger brother of John Baptist Yanloo (see 
below), was lx>rn at Nice on 15th February 1705. He 
received some instruction from his brother, and like lnm 
studied in Koine under Luti. Leaving Italy ^n 1723, he 
worked in Paris, where he gained the first prize for his- 
torical painting. After again visiting Italy in 1727, ho 
was employed by the king of Sardinia, for whom he 
painted a series of subjects illustrative of Tasso. In 1734 
he settled in Paris, and in 1735 beeanfb a member of the 
French Academy ; and he w r as decorated with the order of 
Ht Michael and appointed principal painter to the king. 
By his simplicity of style and correctness of design, the 
result of his study of the great Italian masters, he did 
much to purify the modem French school ; buj the con- 
temporary praise that was lavished upon his productions 
now appears undue and excessive. His Marriage# of the 
Virgin is preserved iu the Louvre. Ho died at Paris on 
15th July 1765. 

VANLOO, John Baptist (16S4-1745), subject and por- 
trait painter, was bom at Aix in Provence on 14th 
January 1684. He was instructed in art by Ins father. 
Having at an early age executed several pictures for the 
decoration of the church and public buildings at Aix, he 
■was employed on similar work at Toulon, which he was 
obliged to leave during the siege of 1707. He was patron- 
ized by the prince of Carignan, who sent him to Home, 
where he studied under Benedetto Luti, Here he was 
much employed on church pictures, and in particular 
executed a greatly praised Scourging of Christ for St 
Maria in Monti eelli. At Turin he painted the duke of 
Savoy and several members of his court. Then, removing 
to Paris, where he was elected a member of the French 
Academy, he executed various altar-pieces and restored 
the works of Primaticcio at Fontainebleau. In 1737 he 
came to England, where ho attract^ attention by his por- 
trait of Colley Cibber and of Owen M&Jwiny, the theatrical 
manager ; the latter, like many other 8f Vanloo’s works, 
was engraved in mezzotint by the younger Faber. He 
also painted Sir Robert Walpole, whose portrait by Vanloo 
in his robes as chancellor of the exchequer is jn the National 
Portrait Gallery (London), and the Prince and Princess of 
Wales. He did not, however, practise long in England, 
for his health failing he rtetiredUo Paris in 1742, and after- 
wards to Aix, where he died on 19th December 1745. 
His likenesses were striking and faithful, but seldom 
flattering, and his heads are forcible in colouring. The 
draperies and accessories in his pictures were usually 
painted by Van Achen, Eccardt, and Root. 

VANNES (Breton Gwened), a town of France, cbef-lieu 
of the department of Morbinan and an episcopal see, is 
situated on^ little stream, 10 miles from the Gulf of 
Morbihan and 84 north-west of Nantes on the railway to 
Brest, The narrow, steep, and crooked streets of the old 
town, which lie on a hill facing the south, are surrounded 
by fortifications of the 14th, 15th, and 17th centuries, 
pierced by four gates and flanked by nine towers and five 
bastions, connected by battlements. Some of the remains 
are Roman, and in the Constable's Tower Olivier de Clisson 
was confined in 1387. The modern suburbs, with public 
buildings, feamcks, convents, squares, walks, and the port 
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surround the old town. The archaeological museum con- 
tains one of the richest collections of prehistoric remains 
in Europe. There are also a museum of natural history 
and a library (10,000 volumes). The cathedral of St Peter 
overlooks the old town; burnt by the Normans in the 
10th century, it was rebuilt in the 13th, 15th, and 18th 
centuries. It has no architectural interest, but contains 
the relics and tomb of St Vincent Ferrer (q.v.). Tim 
curious round Chapelle du Pardon was built in 1557 in the 
Italian style. Some interesting old houses, including that 
of St Vincent Ferrer and that of the parlement of Brittany, 
the rich private collections of M. de Liniur, the huge bar- 
racks, and three large hospitals should also be mentioned. 
In 1882 thirty-five vessels (3480 tons) entered and seventy- 
four (7225 tons) left the port of Vannes, which is access- 
ible to vessels of 150 tons ; those of 800 tons can come 
to within 2 miles. The population in 1881 was 16,667 
(commune 19,284), and had increased by 1886 to 18,127 
(commune 20,036). # 

Yannes ( Dcmongum ), the capital of the Yeneti, was at the head of 
the A^morican league against Julius Ctesar, who in 56 B.c. overcame 
their fleet and opened up their eountiy by six roads. St Paternns, 
the first bishop, was consecrated in 4.65. ?n the 5th century Yannes 
v as luled for a time by independent counts, but soon came under the 
yoke of the Franks. Nommoe, the lieutenant of Louis the Pious 
m Brittany, assumed the title of king in 843, and one ot his brothcis 
was the founder of a line of counts who distinguished themselves 
against the Normans in the 9th and lOtli centuries. Yannes be- 
came part of the duchy of Biittany under Geoffrey, who died in 
1008, and the estates ol Brittany met there for the first time after 
the death of Arthur of Brittany. In the course of the War of Suc- 
cession the town was besieged four times in 1342. Duke John IV. 
built here the castle of L’ Heriuine and made it his habitual residence. 
In 1487 the town was for a year in tbe bands of Charles VIII, of 
France. In 1532 Biittany was definitively united to France. The 
estates met at Yannes several times in the 17tli and 18th centuries. 
During the Revolution this town was the scene of highly dramatic 
episodes, including the execution of some of the prisoners of 
Quiheion, 

VANNUCCI. SeePERUGiNO. 

VAPOUR. See Evaporation. 

VAR, a department of France, formed in if 90 of part 
of Provence, but reduced in 1860 by the formation of the 
department of Alpes-Maritimes, so that the Var no longer 
flows through the department to which it gives its name. 
Situated between 42° 58' and 43° 55' N. lat. and 5° 39' 
and 6° 57' E. long., Var is bounded by the Mediterranean 
on th<f S., by Alpes-Maritimes on the E., by Basses-Alpes 
on the N., and by Bouches-du-Rhone on the W. In the 
NAY. it touches the department of Vaucluse. The river 
Verdon on the N. and the Siagne on the N.E. are natural 
boundaries. The surface of the department is one of the 
most broken in France; the highest point is in the north- 
east, where a peak of the Alps rises to 5620 feet and is 
surrounded by others ranging from 4500 to 5000 feet. 
These calcareous hills are much fissured and very dry on 
the higher plateaus, but are rich in springs, which occasion 
a very beautiful verdure in the valleys. Towards the 
west rises the St Baume (3700 to 3800 feet), which is 
connected on the south with the hills above Toulon (2300 
feet). The Maurcs (2550 feet), which extend between the 
coast from Hy&res to Fr6jus, and the valley of the Argens 
form, geologically speaking, a sort of island in Provence, 
being composed of granite, gneiss, and schists. To the 
north of the Argens rises the independent Est6rel Range 
(2020 feet), mostly composed of igneous rocks, with some 
schists £nd porphyry. The principal river is the Argens 
(71 miles), which drains the larger portion of the depart- 
ment, traversing it from west to east, and falling into the 
sea a little south of Fr6jus. Its minimum volume is 
72,000 cubic feet, even in the driest weather and when 
most lavishly drawn on for irrigation. Nominally it is 
navigable for 11 miles, but in point of fact it is used only 
for floating timber. Dragulgnan, the chef-lieu of Var^is 
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situated on the Nartuby, the principal tributary of the 
Argens. Other streams are, in the north the Yerdon, a 
tributary of the -Durance, in the west the Huvaune and 
Arc, in the south the Gapeau, and in the east the Si ague. 
The coast-line, which is one of the most beautiful and 
picturesquely varied in France, runs from west to east 
between the Gulf of La Ciotat and Cape Comarat, then 
•from south-west to north-east between the Gulfs of St 
Tropez and La Napoule. The shore is dotted from west 
to east with the sand-covered remains of the Phocsean city 
of Tauroentum ; the little ports of Bandol and St Nazaire ; 
the peninsula of Cape Sicie, 1180 feet high, with its 
projection Cape Cepot (see Toulon) ; the roads of Toulon ; 
the roads of Giens, the site of the Gallo-Boinan town of 
Pomponiana ; the peninsula of Giens, formerly an island 
attached to the mainland by two long spits of sand, 
between which lies the lagoon of Les Pesquiers with it& 
“salines”; the great anchorage of Hykres, shut off from 
the Mediterraneans the south by the hilly and .wooded 
islands of Porquerolles, Port-Oros, and Le Levant; the 
bold promontories of the Maures Mountains, dividing the 
coast into lovely bay^; Cape Comarat (430 feet), with a 
lighthouse ; the deep Gulf of St Tropez, with perhaps the 
best anchorage in all Provence ; the Gulf of Fr&jus, where 
owing to the accumulated alluvial deposits of the Argens 
the site of the Homan port of Forum Julii is now occu- 
pied by the inland town of St Baphael; the porphyry 
headlands of the Est4rel Lange, with the roads of Agay 
between them ; and Cape Itoux (I486 feet). The climate 
is remarkably fine and mild on the coast, where there is 
complete shelter from the north wind, but is more severe 
in the mountains. Hy&res and St Raphael are favourite 
invalid resorts. The average temperature is 58° Fahr. ^t 
Toulon, 59° at Hy6res. The annual rainfall is 19 inches 
at Toulon and 24 in the valley of the Argens. 

Of the total area of 1,489,488 acres 379,021 aie arable, 529,660 
under wood, 185,333 under vineyards, 14,857 are meadows and 
orchards, 40,606 pasture, and 142,466 uncultivated. The live 
stock includes 8460 horses (many of Arab blood), 13,230 mules, 
5420 asses, 3015 cattle, 105,840 sheep (wool-clip in 1879, 234 tons 
4 cwts., valued at £10,000), 19,900 pigs, and 14,815 goats. There 
were 14,380 beehives (42 tons 10 cwts. of honey and 28 tons 7 
cwts. of wax in 1879). In 1884 366 tons 15 cwts. of silk cocoons 
were produced. The crops in 1884 were 1,485,000 bushels of wheat, 
13,200 of meslin, 11,000 of rye, 30,250 of barley, 7150 of maize, 
2640 of millet, 125,400 of oats, 4,840,000 of potatoes, 2512*tons of 
beetroot, and 103,000 tons of different kinds of fodder. The vines, 
reduced by 60 per cent, since 1875 by the phylloxera, yielded in 
1884 over 7,000,000 gallons of wine (average of previous 10 yerfbs 
over 29,000,000 gallons). In 1879 olives occupied 77,777 ir acres 
and yielded 1,384,856 bushels ; four-fifths of the crop was pressed 
for oil and yielded 5256 tons. Mulberries, strawberries, pears, 
peaches, plums, figs, almonds, oranges, pomegranates, lemons, 
jujubes, guavas, and Japanese medlars are grown ; and the 
laurel, palm tree, date tree, eucalyptus, cactus, and sugar cane 
flourish. An export trade 13 earned on in flowers, and also m 
truffles, capers, and onions. The forests are planted with white 
and evergreen oaks, cork trees, maritime pines, and chestnuts* In 
the dense, and almost virgin, forest of St Baume are beeches, 
maples, limes, oaks, elms, yews, and pines, and the flora of the 
district is botanically most interesting. Yar possesses mines of 
iron, lead, aluminium, and coal (2846 tons of coal, 2075 tons of 
lignite in 1885). From 300 to 400 workmen are employed in the 
production of salt and chemicals. Hy&res (population 13,170 in 
1886) produces annually from 20,000 to 25, 000 tons of salt Marble, 
plaster, stone, chalk, clay, sandstone, and sand for glass are 
quarried or dug. There are 200 manufactories of pottery, earthen- 
ware, and tiles. Toulon (57,635), La Seyne (12,186), St Tropez 
(3622), and Bandol, where ships are built, arc the chief industrial 
centres. There arc silk, woollen (250 spindles, 6 looms), and cotton 
(350 spindles, 9 looms) mills, hat, cloth, and cork manufactories 
(1000 workmen), tan-yards, paper-mills (670 tons in 1879), print- 
ing establishments, tinned food manufactories, soap-works (172 
tons), breweries, glass-works, oil-mills— in all 173 establishments. 
There are tunny, anchovy, and sardine fisheries. The department 
has 140 miles of railway, 164 of national roads, and 2448 of other 
roads. About half the population of 288,577 (1881) were agricul- 
tural, 46,691 manufacturing, and 30,228 marine. In 1886 the total 
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population of the department numbered 283,689. Yar is divided 
into 3 anondisbements (Diaguignan, the chcf-lieu, with 8562 in- 
habitants in 1886 ; Bngnoles, with 4393 inhabitants ; and Toulon 
[q_ y.), 28 cantons, and 145 communes ; it toims the diocese of 
Fi^jus, and belongs to the jurisdiction of the Aix comt of appeal 
and to the distuct of the Maiseilles army coips. 

YAHASD (Germ. Warasdin), a royal free city of 
Hungary, in the county of Yarasd, in Croatia, lies about 
40 miles north-north-east of ZiigrAb (Agiam), on the river 
Drave. It was once used as a stronghold, but now only 
the castle remains fortified. Yarasd possesses serial 
churches of interest, a fine new county hall, two gym- 
nasia, and a real school. It has also tobacco and liqueur 
factories, and enjoys a brisk trado in wood and fruits, 
especially ^lums. The inhabitants numbered 13,701 in 
1880. 

YAEENIU S, Bernharrus, or Bernhari> Yaren (1622- 
1670), geographer, was bom at Hitzacker on the Elbe, in 
the Luneburg district of Hanover. His early yeais wore 
spent at Uelzen, Mere his father was court preacher to 
the duke of Brunswick. Yarenius studied at the gym- 
nasium of Hanover and at Konigsberg and Leyden uni- 
versities, where he devoted himself to medicine, taking 
his degree in 1649. He then settled at Amsterdam, in- 
tending to practise medicine. But the recent discoveries 
of Tasman, Schouton, and other Dutch navigators, and his 
friendship for# Blau w and* other geographers, roused in 
Yarenius an interest in geography, and it was in this 
study that the principal achievements of his life were 
gained. He died in 1670. 

In 1649 he published, ilnough Elzevir, his Drsniptio Fu/iii 
JaMomw, an excellent compilation, which may still be lead with 
piofit. In this was included a tianslation into Latin of SclioutinS 
account of Siam and chapters on the religions of various peoples. 
Next year appeared the work by which be is best known, Ins * 
Geogmphict Gcneralis, in which he endeavoured to lay down the 
general principles of the subject on a wide scientific basis, accoid- 
lng to the knowledge of his day. The work is divided into (1) 
absolute geography, (2) relative geogiaphy, and (3) comparative 
geography. The first investigates mathematical facts relating to 
the earth as a whole, its figure, dimensions, motions, their measuie- 
ment, &c. The second part considers the earth as affected by tlio 
sun and stars, climates, seasons, the difference of appaienl time at 
different places, variations in the length of the day, &c. The third 
part treats briefly of the actual divisions of the surface of the earth, 
their lelative positions, globe and map construction, longitude, 
navigation, &c. Though the subject as treated by Vaienius is 
crude and ill-defined, still, with the materials at his command, ha 
dealt with it on the whole in a really philosophic and scienlifig 
spirit ; and it long heldijps position as the best treatise on scientific 
geography in existenedr The woik went through, many editions. 
Sir Isaac Newton introduced several important impi^vementsinto 
the Cambridge edition of 1672 ; in 1712 Dr Jurin issued an edition 
with a valuable appendix ; in 1733 the whole work was translated 
into English by Dugdale ; and in 1736 Dugdale’s second edition 
was revised by £haw. In 1755 a French translation of Shaw's 
edition appeared in Paris. There was also an Italian edition printed 
at Naples in 1716. - 

See a paper on Varenius by n. Blink In Tydscfa. van Jiet NederL J.a/drijls. 
Genootscnap , ser. ii. pt. in., lbt>7. • 

VARIABLE, Complex. 1. The solution of a quad- 
ratic equation involves the extraction of tho square root 
of a quantity which may be nega tive. In that case the 
solution is of the form a + sf~^b\ which may bo written 
a + bsT- ^T, or a + ih, putting, with Gauss, for brevity. 
Analysis was, therefore, at a very early stage 
compelled to contemplate the possibility that sy mbol? of 
magnitude may represent combinations of difsimilar^on- 
stituents; but it is only within the 19th century, mainly 
owing to the initiative of Cauchy and of Gauss, that the 
whole domain of analysis has been explored from this 
point of view. A quantity, a+ib, consisting of a real 
part containing a units and an imaginary part containing 
b units, was called by Gauss a complex number, and the 
conception of it includes those of each kind, the real and 
the purely imaginary as they are found from it by maxing 
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in succession 6 = 0 % and a = 0. Quantities thus expressed 
are subject to all fcfie ordinary algebraic rules applicable to 
real quantities, and in addition to the relation -1. 
Tire occurrence of this symbol i in an identity thus singles 
out ivo distinct identities : for instance, if the product of 
a //> and a'+il' be A 4- //>, we have A—aa' —U> and 
Ji=atih' + hi ' ; and in this sense Cauchy, as lately as 1844, 
still mamt lined that every imaginary equation was only 
the symbolic representation of two equations between real 
quantities. If either or both of the real quantities be 
variable, the quantity is calh d a complex variable ; adopt- 
ing the rvuai notation, it is then written ^ In 

order that z may vanish, both a and y must do so, as it is 
not possible for the real part to cancel tlm imaginary. 
"Out either part becoming infinite renders : infinite, and a 
breach of continuity in the change of tho variable z arises 
when either ./■ or y is discontinuous ; but, as long as both 
change continuously, z is also a continuous complex 
variable. • 

2. As long as a variable is conceived to admit of real 
values only, the distances from a fixed point, measured 
along a right line, are sufficient to represent it. These 
may be taken positively or negatively, and in both direc- 
tion^, through all magnitudes, from a vanishing amount 
to values large beyond conception, f.e., infinite* But, in- 
asmuch as a complex variable^ z—x + hj expends £>n two 
perfectly independent real variables, x and ?/, its geometri- 
cal realization demands a field of two dimensions. When 
this is assumed to be a plane, to each value z = x + iy cor- 
responds a point P of tho plane whose rectangular coor- 
dinates referred to an arbitrarily assumed pair of axe^in 
the plane have the real values x aud y . Thus to all real 
quantities in the old sense correspond the points of the axis 
of abscissa? and to pure imagiuaries those of the axis of 
ordinates. The coordinates of the point P may change 
quite independently, just as the variables x and y do. If 
the point P be given, the corre- r| 
spending value of z is known, 
and also for a given value of s 
the corresponding point P is 
known. The continuous varia- 
tion of z is exhibited by the 
motion of P on a curve. The 
complex number may also be 
written in the following form, which is found as early as 
Eulgr. Joining the point P to the oSijpin 0, the line OP ~ p 
is called tine modulus^ and the angle 3&0P- 6 which this 
line forms with the positive axis of .r, or the prime axis, 
is called tho ary ament (or amplitude) of the complex x 4- iy. 



Fig. 1. 


Thus 4- + cos 0 « xfp, sin 0 = yjp^ and z — x+iy 

»/)(cos B + i sin d)~pe l K This, again, shows that the 
variable vanishes only ■when *r = 0 and y** 0, /.<?., when 
p » 0, since no real angle makes* cos 0+i sin 0. In this 
way the quantity is represented by rotating through the 
angle 6 from the prime axis a line whose length is p. The 
value of the radical \4t P + y 2 is always taken positively; 
the difference of sign arises from a reversal of direction 
and is indicated by the angle in the factor e i9 . When 
P is given, p is unique and & is determined by cos 0 and 
sin B ; that is to say, it admits only of a certain value or 
of t2ww*s which differ from it by integer multiples of 2jt. 
Thus two quantities are equal whose moduli are equal and 
their directions parallel. The modulus varies continuously 
with z, and so does the argument, except when z vanishes : 
that is, when the curve passes through the origin, the 
argument then undergoes generally a sudden change by ?r. 

3. Complex numbers form a system complete in them- 
selves, and any process of calculation on complex numbers 
always reproduces a complex number. Thus, as any such 
quantity is approached from a given 


point, the result of calculation also has a point or points 
to represent it. This is illustrated as follows. 

The addition of tho quantity z=x+iy to &' = £»' + / 2 / produces 
•q=a i-x , +'i(y+y') I the point sq has the coordinates ai-ra*', y + y ' : 
that is, it is tho extiennty of the diagonal of the parallelogram 
included hy the lines fli and OJ. \ r 
II a third quantity z"=a"+u/ f 
veie added on, the result would 
he lqncsented hy tho diagonaL 
of the parallelogiam included by 
0z x and OJ f ; and so on Sub- 
tiaetion is the addition of a fine 
with opposite sign. The modu- 
lus of the sum or difference 
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Thus the modulus of the to 


of two quantities is found by as- 0 
suming pi cos &i=p cos 0=b//c os 6' 
and pi sin 9 l = p sin sm d' 9 

v hence pi 2 = p 1 + p' 2 ±2pp f cos (6 - 9 r \ 

is never gi eater than the sum of the moduli and the modulus of the 
difference never loss than their difference. The line zzj in fig. 2 
is found by subti acting z fiom z lf and is thus seen to be equal to 
the parallel line OJ. The multiplication of z=pc l 9 by z'=pc lff 
gives Z=* = pp'e 1 ^ 9 ) : that is, we have to measure along a line 

inclined to tho prime axis at an angle equal to the sum of the 
arguments a length, lepresenling the protfnet of the moduli ; in 
eider to determine this, the unit of length must be introduced. 
If this be OP measuied along the prime axis, Z is constructed by 
placing on OJ a triangle JOZ similar and similaily placed to UOz. 
Fiom this vo can pioceed at once to division ; as an example, when 

1J — the triangle formed by the three points represent* 
ing zi t z\ } is homothetic vith that formed by z, J, J’. 

In like manner we might proceed to powers of com- 
plex quantities with real exponents : <?.<?., every complex 
number has n distinct nth roots included in the form 


%/ F== Xfp . e i(9+*i7r)ln • then to powers with complex expon- 
ents ; to logarithms of complex numbers : for example, every 
number has infinitely many logarithms to the base e, which 
differ by multiples of 2i*7r, in accordance with the formula 
log z « log p 4- i(6 ± 2 for) • and, finally, to powers with com- 
plex base and complex exponent. All these in turn lead 
again to complex numbers, and to such only. 

4. In dealing with real numbers any definite range of 
values is represented by the points of a finite right line ; 
but to realize a definite range of complex numbers we 
must have recourse in general to a “ region ” of two dimen- 
sions of the plane bounded by some curve. For instance, 
all complex numbers whose modulus is less than p and 
greats than p occupy a region bounded by two concen- 
tric circles with radii p and />' round the origin. All those 
vihose moduli arc equal to p form a linear region, namely, 
the circumference of tho circle round the origin with that 
radius. A region of two dimensions is called connected 
when we can pass from any point within it to any other 
point within it without crossing the boundary curve. A 
quantity is said to be unrestrictedly variable in a region 
when it can assume all numerical values in this region. 
It is said to be continuously variable when all values which 
it assumes always belong to a finite connected region. 
Thus a variable is said to be unrestrictedly continuous for 
a certain value when it can take all the values which 
belong to a finite region, however small, which includes 
this value. The variable is re&trictedly continuous for 
this value when the values it takes near this one form a 
region on whose boundary the value itself occurs, or it 
may be a region of one dimension. It is discontinuous 
for this value when the point is isolated, and does not 
belong to any region. When we know two definite values 
of a real variable, we know all the intermediate values 
which it must assume in passing from one to the other ; 
but in the case of the complex variable there is an 
essential difference; it can pass continuously from one 
given value to another by infinitely numerous series of 
continuously consecutive values. In geometric terms, 
with the real wiable we can only travel along the axis 
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of a*, with the complex we can travel along any path 
whatever leading from ono point to the other, 

5. When the values of one complex variable w = zt-\-iv 
are determined by the values of another ; = o;4- iy , in such 
a way that for each -value of z within a definite region one 
or more values can be assigned to w by performing a defi- 
nite set of mathematical operations on z, then zv is said to 
bo a function of the complex variable z. Functions are 
distinguished as one-valued and many-valued according to 
the number of values of zu which belong to one value of z 9 
as algebraic and transcendental according to the form in 
which the variables appear, and as implicit and explicit 
according as the relation is solved for w or not. The course 
of the function zo will accordingly be illustrated by points 
in another plane or planes having the rectangular coordi- 
nates zb and v , and its dependence on z will be geometri- 
cally a transformation from one plane to the other, A 
very simple instance is when zo = 1 jz 9 where the transforma- 
tion is equivalent tj geometric inversion. If the explicit 
function zo =/( *•) is to he unrestrictedly continuous in the 
region for which it has definite values, there must *bo a 
finite connected area, however small, around any admis- 
sible value of z 9 to wlfich corresponds a connected region 
of w : that is, u and v must vary continuously when x and 
y do so. Let z be increased by Az = Aa; + iAy and put 
w 4- A zo = (u 4- A u) + i(v 4- Av) = f(z + A z) ; then in whatever 
way Ax and Ay may converge to zero we must have 
limAw = 0 and limAt> = 0 : in other words, zo is continuous 
for a value z when this value can be included in a region 
such that for every value z 4* As within it the modulus of the 
difference mod(Aw) = mod[/(2: + A z) - /(.?)] — *JAu 2 + Av 2 
is less than any assignable small number. 

6. We proceed to give some elementary examples of 
functions. 

Ex. 1. The power with positive integer exponent w—z™ is a one- 
Yalueil ( monotrope ) function which is continuous for the entne plane, 
since u~p m cosm0, v=p m sm?n6 are continuous functions of p and 
$ which do ^ot alter when the argument 6 is increased by multiples 
of 2 r. When z becomes infinite so does w, and thus this value z is 
a singular one (pole) for the function, as contrasted with a regular 
one, which is such that a function has a finite value continuously 
♦hanging with z. 

Ex. 2. Any rational integer function of the nth degree in z. 
/(A =« 0 + 0^2+ a&P 4* . . . ~ra n z n is one* valued and continuous for the 
entire plane and has no singularity, except for z~ oo, for which it 
becomes infinite (pole), » 

Ex. 3. The power with a rational fractional index . 

~(0 + Tfcr) + 2 Icir )^ , m 

where k takes all integer values from 0 to q - 1. Each value of k 
determines at each spot the value of a branch of the function, which 
is therefore a many- valued (poly trope) one. At the points z=0 
and 2 ,= oo all blanches have the same value. Thus, if pjg> 0, at 
s=s 0 the value of w is 0 j at z = oo its value is oo. These two points 
are called branch (critical) points of the function. If we wibh to 
contemplate the values of the function which belong to one branch, 
so as to have each branch by itself m general a continuous function, 
we employ the method of Cauchy : that is, we draw from the origin 
to the point infinity a curve which does not enclose any space, for 
instance, the positive part of the axis of sc. Suppose we let ^=1, 
£=2, then w=ph^ 9Jr2l7r ^\ where k=0 or 1. Taking £=G, the 
values of the independent variable and of the function along the 
prime axis for 6=0 are z—p and *M?=pk ; along the axis of y when 
0=7 r/2 they are z=-pi and toss/Asi** ; along the negative axis of x 
when 0 =tt they are z— -p and ; along the negative axis 

of y, when 0=3 tt/2, z= - pi and w~ph ^ Ti ; and along the prime 
axis, on completing a rotation, when $- 2r, s=/j and w= - pi. 
Hence, for any value of p, w is continuous all round the circle, but 
its ultimate value is different from its initial value. 

Thus, as will happen in general with many -valued 
functions along their branching sections, the values be- 
longing to points alongside of the prime axis having posi- 
tive ordinates, however small, differ by finite amounts from 
those for the corresponding points, however near that line, 
having negative ordinates* The branch of the function 
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so constructed is therefore discontinuous along tho prime 
axis. Accordingly we conceive the plane cut througli along 
this prime axis, and the branoh of the function, is easily 
seen to be continuous in the connected surface, which con- 
sists of the infinite plane so cut through. Eiemann per- 
fected this method of Cauchy and enabled us to keep all 
the branches simultaneously in \iew, and thus regard the 
function as uni< jue and continuous upon all admissible paths 
without restriction. His process is in the case of a ^-valued 
function to let the variable z move upon q different plane 
leaves. 

Thus, as above, when jw=l, #=2, taking the case 7 j= 1, let ns 
suppose i to move in a second plane ; pioie<.dmg as befoie for the 
points of th e pi ime axis, we lia^ e n oiv 0 = 0, z = p, w = p-d 171 = - p \ ; and, 
when 9 = 2tt, + = p and w=p~t~ 7ri =p-. Thus, though the lotation 
has hi ought w round continuously fiom the values foi small posith e 
oidmates to those for small negative ones, these last diiici finitely 
from the hist. Now these final values in the second plane are tho 
same as the initial ones m the fiist plane ; moieovei, the final values 
m the first leaf aio the^same as the initial ones in the second ; hence, 

if the second leaf be cut thiough \ s 

all along the pi ime axis, as the 

first was, and if we conceive the C. ~ 

leaves to cross one another (as 

indicated in profile in fig. 3) all along the cut, we have a connected 
two-leaved surface, called by Eiemann a winding surface of the first 
order, to each point of which corresponds a definite value of the 
function and to each continuous cuive in it, whether in tho 

same leaf or passing tin ough both, eonespond values of the Junction 
winch vary continuously; ev&y closed cuive which dosses the 
blanching section either an even number of times or not at all leads 
finally hack to the initial value. This conception can evidently be 
extended to surfaces with a greater numbei of leaves corresponding 
to functions admitting of a gi eater number of \alucs. 

j[. In considering infinite series we must explain the con- 
ception of absolute convergence introduced by Cauchy : 
an infinite series of real quantities is absolutely convergent 
when the sum of its positive terms taken apart, and like- 
wise that of its negative terms taken by themselves, are each 
finite. When these are not separately finite, a series which 
converges for some value of the variable is semi-convergent . 
A complex series lZ(u + iv) converges absolutely when the 
u series and the v series are both absolutely convergent. 
Hence it can be shown that the necessary and sufficient 
condition that a complex series may converge absolutely 
is that the series of the moduli of its terms converges. 
Such a series presents the same value if the sequence of its 
terms is rearranged according to any law whatever. Thus 
an infinite series of ascending powers of z the complex vari* 
able, a Q 4- a x z + a 2 z 2 i/T. . -f a n z >l + . . . =/(:), with complex 
coefficients, is absolutely convergent for any value of z for 
which the series Aq + A^ 4 - A 2 p 2 4* ... + A n p n 4* . . . formed 
by the moduli of its terms is convergent ; and vice versa. 
In geometric language, if such a series be absolutely conver- 
gent for the point corresponding to any value of z, it is abso- 
lutely convergent for all other points equally distant from 
the origin of coordinates ; these ajre therefore situated on a 
circle. It is also absolutely convergent at all points within 
this circle, and therefore the region of convergence of this 
series is always a circle round the origin. The radius of the 
circle of convergence of a series is the greatest value of p for 
which the series of moduli converges. It is found by the con- 

dition that as n increases indefinitely we must have 1 

A " n 

or p<-j-A-. As the terms of an infinite series of, powers 

are one-valued, the series itself, so long as it converges, is a 
one-valued function of the complex variable, which does 
not become infinite anywhere. It can also be proved that 
this function is continuous : that is, if z and s±Sbe values 
of 2 for which it converges, then lim[/(s ± S) — 0, when 
8 - 0 . 

8. When a variable quantity depends upon two others 
in such a way that, if their values are given, its value is 
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known, it is of course a function of them ; but, inasmuch 
an for real -tallies of r and y 9 when. *( = .t? ?//) is given, we 
know both .r mid /a Cauchy conbidered any function F(j\ y) 
to be a function of On the other hand, Riemann con- 
bideu'd a fun< tion F(r, y) to be one of - when it contains 
,r and y only in tlie combination ,r+ ?y. In fact, if it e lute 

dE <h*’ f- t/tf for any indefinitely small increments 

o* <»y * 

</,♦ and r///, inasmuch as this may bo written 

<?/ ' "' = 2(o7 + ^7)^ r "^) + 2U ''v/ ( y) : an 

if dF must always bo zero as long as d(i + iy) vanishes, 

then we must ha\e ~r 4 - i = 0 . This, which is the oan- 
bx By * 

dition that, when x and y are perfectly unrestricted (and so 
may each bo complex), they may enter only in the com- 
bination x + / y } must also hold when they can both admit 
only real values, in order that F may be in Riemann’s 
sense a function of 2. Cauchy called the function mono - 
gene when it satisfies this relation. The further signifi- 
cance of this relation is seen if we put civ = />cos# and 
dy-ph in#, whence dz = pe l ° and dc- i(Jy = pe “ l8 ; for then 
dF 1 / 8 F .SF\ 00 1 foF . 

m general 7/7 =. ) ^ + , -t -^) depends 

not only on the value of 2 but also on the direction 6 of the 
. w , BE .BE. , «IF BF« 1 BE 
adjacent point. When ^ 4-*^ = 0 we have *^7= ^ 

that is, for each point 2, in case the function is monogeneous ) 
there is a derived function with regard to the complex 
variable, independent of the direction in which this vari- 
able is supposed to change. If the relation do not heid, 
there is a different derived for each such direction. When 
we separate F into its real and imaginary parts, we may 
write F—u + w, and the preceding relation becomes 
Bu Be .fBv Bu\ BuBv Bu Bv 

^-Sy + 45 + ^J=°^ henco s7;"^ =0and ^ + ai =0 - 

$ 2 h B 2 tc B 2 v 

Hence further j-z 4- * ^==0 and 7-7 + ~ 0 . 

oH by z ox* by* 

9 . A function of a complex variable which is continuous, 
one- valued, and has a derived function when the variable 
moves in a certain region of the plane is called by Cauchy 
synertic in this region, and by Briot and Bouquet 1 holo- 
morphe , to indicate that it is like an integer function, for 
which this property holds throughout the entire plane. 
Weierstrass styles it an analytic fiStetion. The property 
thaf dwjd" is independent of dyjdxi urinshes a geometrical 
relation between the figure which w describes in its plane 
and that which % describes. In fact, let values w 2) w 3 

correspond to the values z v : 2 , ^ then, if = ^77, 


azif 

**-h 


as already observed, the triangle for the values w is similar 
and similarly placed to that fo£ the values 2; in that case 

But, if we suppose z % to close up to z Xi 

then w s closes up to w v and, if z 2 dose up to z v w 2 closes 
up to w x , In the limit the equality of these quotients for 
ah directions of variation of 2 shows that the figure which 
w describes in its plane is in its infinitely small parts 
similar to that described by 2, and two intersecting curves 

1 ^^rovd^onodtcmie is used by Cauchy and monotrope by Briot 
and Bouquet to indicate the ease in which, supposing z has to move 
in a certain region, all the paths that lead from an initial point z$ to 
any point « within the region lead to one and the same value of w ; 
in other cases w will be polytrope. When w is hdoinorphe in a region 
except at a point %, where it becomes infinite without ljw ceasing to 
be Kelomorpke near this, this point 3s called zpole or an infinity of w. 
4 rational fraction has the roots of its denominator as poles ; and a 
function otherwise hdomrpkz having poles is called by these writers 
mfomorpH. Some writers prefer the terms integer and firactioml 

functions. 


in the plane of in cut at the same angle as the correspond- 
ing curves in the plane of z, provided always that dw/dz is 
neither zero nor infinity. < * 

10 . Let z 4- h be a complex value within the circle of con- 
vergence of the series /( 1) ~ a 0 4 - a x : 4 - a 2 z* 4 - ... 4 - ct n z n 4 - . . . , 
then we have 

J^z+/i)^a 0 + a l ^ + k) + a i {z + Kf + . • . 4 - a n (z 4 * h) n + . . . 
Now, if we arrange this absolutely convergent series by 
powers of h , the coefficients are infinite series which can 
be proved to be the successive derived functions of f(z ) ; 
thus, when a one-valued function/^) can be expanded in a 
series of powers of 2, the expansion can be made only in a 
single manner. We have therefore 

/(i +7i) =/(.’) + j/'( 3 ) + + • • • + j^/ W ( 2 )+ • • •> 

which is Taylor’s theorem for a function given by an in- 
finite series of powers of a complex variable. 

11 . We proceed to examine at how many points within 
a circle of convergence of radius F the function f(i) 
vanishes, i.e., has a root. In the first place it can be 
shovn that, if R be finite, the function cannot vanish at 
infinitely many points in the circle without vanishing 
identically, that is, being zero everywhere in* the circle. 
Hence we can only have a finite number of roots in any 
finite portion of the plane, and wc may suppose none of 
these to lie upon the boundary circle. If the function 
vanish at any point z v then, when we take the expansion 

M =/(n + -Ah) + ^V(n) + {l Frf"(h) + 4a, 
we have /(j x ) = 0 . We may also have /'(c x ) = 0 , /"(^) = 0 , 
&c. Suppose that the first of these which does not vanish 
is/te)^), or that the function/^) vanishes for 2 = 2^ to the 


+ &c. 


*der a, then j0hf-^ a A a Kh) + ]^/ (a+1) (^i) 

Now let this quotient be rearranged according to powers 
of 2, and suppose the function to vanish at z 2 to the 
order ft, we can expand by powers of 2 - ? 2 , whence we 

r( i z) 

get rj — , ultimately = <^(2), — a series not 

\*~*x )\ z ~ z v'" 

vanishing anywhere within the region. If f(z) were a ra- 
tional integer algebraic function, we should find <£(2) a 
constant, and we see that a 4 - y 8 + . . . &c. =n : that is, such 
a function cannot have more than n roots in the region of 
convergence, i.e., in the entire plane. Taking logarithms, 
wehavelog/(2) = alog(2~2 I ) + ^log(2-2 2 )+ ... 4 - log <£(2). 
Hence, taking for each logarithm on the right one of its 
innumerable values, let 2 move from any point A round 
the circumference of the boundary circle, keeping its 
interior on the left. Since 2-2^ vanishes only once within 
the circle, namely, for z-z^ log(z - 2j)= log p + i& will 
become \ogp + i(9 + 2 t) when 2 returns to A. Similarly 
log (2 — 2 2 ) will differ from its initial value by 2wr; and so 
for the others. But, as <£(2) does not vanish anywhere in 
the circle, log <£(2) will return to its original value at A. 
Hence, if there be v vanishing points or roots within the 
circle of convergence, the value of log/(2) changes by 2 «rv, 
when 2 travels all round the circumference. Conversely, 
if the logarithm alter by 2 iirv as 2 travels round the circle 
of convergence, the number of roots within the circle is v. 

12 . This theorem of Cauchy’s at once leads to the 
fundamental theorem of algebra, that every equation of 
the nth ^degree f(z ) « u 0 4 - a x z 4- a$ % 4 ~ , . . 4 * OnZ n — 0 has n 
complex roots. For we can take the radius of the circle 
so great that the value of a n z n far exceeds that of the other 
terms; and, writing f(z)^a n z n (l + P), the modulus of P 
can be made as small as we please. Hence log f(z) 
= lo g((tnf) 4 - log(l 4- P). Now as we go round the circle 
log(l 4- P) differs as little as we please from log(l) = ± 2 feV, 
and so, whatever value we begin with, as the corresponding 
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logarithm varies continuously, the value of log(l 4-/*) will 
not have changed by a multiple of ri when we return to 
, the point we set out from. But, since the point ', = 0 is 

within the circle, log(tf^) = nlog(a n ~ i z) changes its argu- 
ment by 7 i. 2 i ri in consequence of the circuit. Hence 
l°g/(:) changes by 2mn : that is, in the circle of conver- 
gence whose radius is as large as may bo required there 
aie always n values for which the rational function 

+ a } * + a 2 z 2 + ... 4- a n z il vanishes. 8ome of these may 
be coincident; but in all cases the total number of the 
orders of the different vanishings is n. 

13. If two gi\en points : 0 and Zhv joined by any curve 

of finite length, and if we take as many intei mediate points 
as wo please z v z 2 , iq>on the curve and form the sum 

/•o)(-l--o) + /('l)(-2-''l)+/( : 2)( ? J- S 2)+-+/( 2 «:l)(^- J »-l)> 
then the complex limiting value to which this sum tends 
as ii is increased indefinitely is called the definite integral 
of the function /(A formed from to Z along the path 
prescribed by the equation of the curve. Having first 
examined, alter the manner of the theorems regarding ceal 
integrals, under what conditions this sum has a determinate 
limiting value, we have* next to take into account that a 
definite complex integral differs essentially from a real one 
in that the path along which the variable z may travel from 
one limit to the other is perfectly arbitrary. We have 
therefore to investigate this problem : When is the integral 
of a complex function a unique function of its superior limit 
independent of the path of integration 1 ? In order to 
answer this we must recall an important theorem concern- 
ing the reduction of a double integral of a function to 
simple integrals along the boundary curve, which is in 
tact a case of Green’s theorem (see Infinitesimal Calcu-J 
hjs, vol. xiii. p. 58) when confined to two variables. 

14. Suppose P and Q are two real functions of x and y 
which are everywhere within a certain boundary finite and 
continuous, the theorem is then that the double integral 

JJ (jlx ” dxdy taken over the entire region is equal to 

the simple integral j(Pdx + Qdy) taken along the entire 

boundary of the region. 

Taking the positive directions of the axes as Ubual, we 
define the positive direc- 
tion along the boundary 
to be that for which the 
bounded surface is on 
the left hand; then, if </ k | 
we have to exclude any 
portion, a circular 
space altogether within 
the external boundary, 
so that the points within 
it are to be regarded as 
not included in the re- 
gion, the positive direc- 
tion of the boundary is 
that indicated by the 
arrows in %. 4. In all the simple integrals the inte- 
gration must be effected in the positive direction thus 
explained. 

To integrate Jj j-dxdy with respect to jt, let us split 

up the region into elements by parallels to the axis of 
Jr. Select any one and, reading from left to right, denote 
the values of Q where the element crosses the boundary 
at the entrances by Q v <? 2 , &c., and at the exits by 

Q\ Q", &c- 5 then -Q l +Q'-Q. 2 + Q" - <fcc., and 

tiu J~Qify + JQ'^ + f~Q/fy + jQ”dy-&c. 



Pig. 4. 


Now in each of these integrals y goes through all it^ 
values from the least to the greatest, therefore dy is always 
to be taken positively. But, denoting by dy v dy 2 , <kc , 
and by dy', dy ", &c., the projections on the axis of y of the 
arcs of the boundary cut by the element as above, when we 
take tho positive direction of the boundary into account, 
we have dy = - dy 1 = - dy, = &c. = 4 dy f = 4 dy" =. <kc. ; 

thus JJ^Ke dul d “ / +* f Q'ty + jQ/ f d 2 4 &c. = J QJy , 

where this is taken along the entire boundary in the 
positive direction. In like mannei, dividing the region 
into elements parallel to the axis of y } and denoting the 
values of P at the entiances, pioceeding from below up- 
wards, by P-p P>, drc., and at the exits by P, P\ &c., we 

have JJ dy — - J Pfix 4 jp'dx - JpfiU 4 &c., where 

dx is positive. Hence, as before, taking account of the 
positive direction qf the boundary, dx = + dx 2 ~ +d» > 

= &c. = — da' — - dx" = etc., and consequently JJ -s-didy 

= - J P 1 dx 1 - J Fdx f - jp s dx 2 - tkc. = - J Pdx , taking the 

integral in the positive direction along the entire boundary. 
Accordingly* putting these both together, we have the 

surface integral = J (Pda 4 Qdy\ taken 

positively along the entire boundary. This proposition 
may be extended to complex values : when P~ F + iP' and 
Q = Q' + iQ", as the proposition is already proved for leal 

vaWfes > we can p ut /(§ - If) dxd y =/(§- - %) dxd » 

■g Q >r $jP"\ 

~ ~W) * ^ en > applying it to each of these, 


/ (§ - §) dxd y = J ( Fdx + Q' d v) + \ J ( p ' dx + v' d y) 

— J(Pdx 4 Qdy). We assumed that there were no branch- 
points within the region, or other points at which P or Q 
are discontinuous. If there were such, we should have to 
surround them with actual closed lines, as small as we 
please, and thus exclude them, introducing these lines as 
parts of the boundary of the region. 

15. We can now let P ==/(?), Q — if(z). We see that, if 
fiz) be an analytic fung*£on of z without exception in any 

simply connected region, Jf(z)dz~Q when takei?all round 

the boundary of that region. If we take any two paths from 
z 0 to Z in this region, since these paths from z 0 through A to 
Z and back through B to & 0 include such a region, we have 
I(z^AZBz q ) = 0 or I(z q AZ) 4 1(ZBz^) — 0. But, as the value 
of the integral I(ZBz 0 )~ -l(z 0 B*J along the same path, 
the last equation becomes I(?qAZ) = I(zfidZ)^ or the value 
with which the integral starting from z Q arrives at Z is inde- 
pendent of the path travelled under the conditions sup- 
it is a function of the upper limit only. The path 


: 0 BZ is said to be reconcilable with the path z 0 AZ. If 
the region within which f(z) is an analytic function be 

multiply connected, Jf(z)dz vanishes when taken positively 

all round the boundary. The integral has a denhito'varue 
along each separate boundary curve. For instance, if 
within the region we take a closed curve which includes a 
simply connected region, as a in fig. 5, the integral along 
this curve vanishes. But for a curve which includes a 
region along with a boundary curve, as /? in fig. 5, the in- 
tegral has the same value as it has for this boundary curve. 
Whence, if a function f(z) which has to be integrated lose 
the character of an analytic function in isolated places, 

XXIV. — IQ 
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these must be excluded by surrounding them by curves as 
near them as wo please and taking these curves as pax t of 
the boundary ; it can then be 
integrated in the multiply con- 
nected region so found. The 
integral lot the boundaiy of 
such a place may vanish or not. 

If not, the integral function is 
many- valued and branches at 
this place. It it vanish, the 
integral lcraaius one -valued, 
but the point may still be a 
singular one for the integial : 
that is, the integral may at it 5 . • 

cease to be finite or to bo an analytic functioii. 

16 . If we know the value of any function and those of 
all its derived functions at any one point, and if we know 
that it is an analytic function within a finite connected 
reuion, — that is, that it is unique, tontinuous, and has 
a determinate fiist derived, — then Taylor’s series for it 
converges throughout a circle round this point, which is 
included within the region; and for each point within the 
region the function can be developed in a similar series. 
In other words, every function which is analytic without 
exception in a connected region can be expanded around 
each point of the region in a series of ascending^ positive 
integer powers. The mgthoS. in which we show this is 
due to Cauchy. Let /(.) be an analytic function with- 
out any exception in a simply connected region (including 
the boundary) ; then, if t = u+iv be any point within the 
f(z) 

region, the quotient ~ is likewise an analytic function 

within the region, only the point 4 = t is a singular one. 
Surrounding t by a circle whose radius p is as small as we 
please, we obtain a region bounded by two curves in which 
the quotient is analytic without exception. Hence, inte- 
giating the quotient along both boundaries, the sum of 
both integrals vanishes. In regard to the small circle 
put z-tsxpe ld ; therefore w T e get dz=ipe l6 ddy and for it 

f(t±pe' 0 )dd. Now/ is continuous near 

z ■= t. Hence p can be taken so small that for all v alues of 
6 the difference of f(t) and f(t + pc l9 ) may be less than 8 , 
wheie the modulus of 6 is as small as we please. Hence 

i f* f(t + pe }& )dd and i f ~ differ by a quan- 

J 0 («i J 0 • 

tity whose modulus is less than that of 27 r 8 : thus, what- 

/ 27 T 

ever be the value of />, we have i I f[t+pe l *)d&*= 

Hence have = or /(<) = ~ 

w ’hen the integral is /aken positively along the outer 
boundary, and so along any curve which includes the 
point t This is what Cauchy called the residue of the 
quotient function relative to its infinite & We thus see 
that, when the values of a function f(z) are given along a 
closed curve, and the function is analytic without excep- 
tion within this curve, the value of /(:) can be found for 
each internal point by means of a definite integral, 

It was assumed that f(z) has throughout a derived. 
THST^tn ^bo exhibited as a definite integral. In fact 
f(t + Af) -/(f) 1 * 

£ wlwnce > lettulg 

& converge to zero, f’(t) » -Uj* where the integral 

may he taken along any path round, t, provided it remain 
within _ the original region. But it follows that through- 
out this f(t) also is an analytic function, for, as before, 





2-1 (A-)*’ 

ty 


In like manner f’\t) = J“- 

Thus for all points in the region the function has higher 
deriveds of all orders, and they are all analytic functions. 

17 . We can now develop tho function f(t) in a scries of 
powers. Let us select a point a , otherwise arbitrary, 
such that the largest possible circle which can be drawn 
round it without going outside tho region may include th # e 
point <?, for which the function is to be expanded. For 
every point on the circumfeience of this cm love have 

111 

mod(i - a)< mod(s - a) ; and therefox e ^ = -3— 


y 

gent series. 


t-a (t-a¥ , (t-af 


1- 


t — a 


(t-af I . 

' / y> t" / rj 4* . . . r is 


is a conver- 
Now, substituting this in the equation 


= and taking tho circle as curve of inte- 

gration, we find /(f) = 5^. j J ~*dz +(t-a) 

+ (t- a ) 2 J + &c. | , which by the equations ah eady 

established may also be written f(t) = /(a) + (t- a)f(a) 




This expansion con- 


verges unconditionally for all values of t within the circle 
round a which does not go outside the original region. 
This is Taylor's series for a complex function, and this 
deduction of it shows definitely how far its convergence 
extends, namely, to all points t which are less distant from 
a than the nearest point of discontinuity or of ramification. 
Thus a function whose value, as well as those of all its 
•derived functions, is known for a point is analytic in the 
neighbourhood of this point only when a finite circle, how- 
ever small, can be assigned within which this series con- 
vex ges, The series arrived at will, in general, not converge 
for all values of t within the original region ya which f(z) 
was assumed to be analytic. But we can vary the centre 
a so as to arrive at a circle, and thereby at a development, 
wdiich embraces any such required point. If t be at a 
finite distance, however small, fiom the circle, draw any 
curve from a to t which shall be always at a finite distance 
frorr^ the boundaries. Let the circle lound a meet this 
cur\ e in the point a f between a and t : then by means of 
the series we can calculate the function / and its deriveds 
•for a point on the curve and within the circle as near as 
we* please to a, and thus take this as the centre of a new 
development all whose coefficients are known. The new 
circle of convergence cuts the curve in a point a", which 
is certainly nearer to t. The continuation of this process 
must ultimately lead to a circle which includes the point 
% since the radii cannot diminish below a finite assignable 
quantity, the path a a 1 a " . . . t being always at finite dis- 
tance from the boundaries. By this process we can also 
carry on an analytic function that is defined by a series of 
powers beyond its circle of convergence into a region 
which does not contain any singular point. Each such 
series of powers defines the function for a determinate 
circular region of convergence, and is said to be an element 
of the function. Different elements of the function are 
got according to the centre chosen for the expansion, and 
even the same value of the argument belongs to different 
elements of the function ; but for a unique function the 
different elements must lead to the same value for the 
same argument. Two or more analytic functions, however 
defined within given regions, are to be regarded as belong- 
ing to the same function only when the elements of one 
function can be derived from those of the others. 

18 . We conclude with illustrating by a few applies 
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tions to elliptic* functions of a complex % amble. Calling 
jB( )-(. -a)( -</), then a/ A‘( ) will bo cx- 

piessed as a unique function by means ot a two-leaved 
Itiemann’s surface. Its branches take the same values at 
each of the points a, b , c, d. Let the leaves be pierced 
through and joined transversely along the lines a to b and 
c„to d (fig. 6 ). Assume that in the upper loaf sjB(:) at the 
origin is + B and in the under Yj leal is -i?. E\ery 
pith winch, when 


pi ejected on the 
upper leaf, goes 
an odd number of 
times round an odd 
number of branch- 
points leads from 
one leaf into the 
other; on the other 
hand, a path 'which 
goes an cv en num- 
ber of times round 
an odd number of 
branch -points, or 
which goes round 



lia. b. 


an even number of branch-points, ends in the leaf in which 
it originally began. Now let us investigate what changes 

in value accrue toJ—^~and to when z de- 

scribes part of a vanishing circle round the branch- 
point a . Fiist, let - = a + pe l0 y then dz — ipe lQ dOy R(z) 
= pe l0 (a -b-\- pc lf) )(a - c 4- pe l0 )(a ~ d + pe lQ ) = pe lB S. Hence 

and v'S ® . iL = ipe-'kld >JS. But, 

sj A (:) v 8 * 

when p is evanescent, lim s/~8 — fJ\_(a-b)(a-c){ci - d)] = T , 
and is therefore neither infinitely great nor evanes- 
cent; integrating therefore between 9 0 and 6 V we find 

lim p . and lim */p i j T j ^(>' lO d0* Since these 

vanish when p does, and the other factors are not infinite, 

we see that, when Lr and J V B(z)dz are taken along 

paths surrounding indefinitely closely a single branch- 
point, both these integrals vanish. * 

If now we confine our attention to the integral of 
the first kind, let z go from the origin in the upper 
leaf along a straight line to near the point a ; then Jhe 
f d: 

integral / ■ — * , putting y — mx in s==a?-My = (1 4* im)r> 

J v 

may be calculated as for a real variable, and it increases 
fn dz 

by — 7^r\ * Next let n go round a in a vanishing circle, 
J o v B[z) 

the integral gains nothing ; then let z return to the origin 
along the same line, it proceeds now in the lower leaf ; thus 
both a/ B(z) and dz have signs opposite, but values equal to, 
what they had on the outward path. Thus on the whole 
by travelling this elementary contour (lacet, Schleife) from 
0 to near a 9 round a, and back to O, the value of the in- 


manner we 


tn dz 

tegral is increased by A — 2 j In like 

•>s 3 

2[° 

rd dz j o V Itiz) J 0 

‘-i, 


have for the elementary contours or loops round b, c, d 

/ ft dz dz n 

—— 0 = 2 — 7 =^.— , and 

D 




19, Now, if the loop round a be described twice in suc- 
cession, the integral changes by A-A-Q and so on. 
But if, after a is once described, b is described once, the 
chapge is A ~ B. If then z go straight to .any arbitrary 


point for which the value of the rectilinear integial ib w, 
the value along the entne path, or along any path lecon- 
cilable with it, is A - Ji-Mc. The two loops round a and 
b may be taken as often as we please before going Ity the 
straight eouise fiom 0 to z ; thut> A - B is a pei tod of the 
integial, which is accordingly an infinitely many- valued 
function of z. As theio aie three independent differences 
of any lour quantities, it would stem as if theie should he 
thiee periods ; but we can show that A - D arises fiom a 
combination of A - B and A - C. In fact, describe round 
the origin a circle to include all the four points ; then let 
^ go stiaight from the ongin to a point p on this circle, 
tia'jcl round it positively, and return fiom p to the ougin. 
The integral Jias along this path the same value as along 
the four loops in succession, since between the two paths 
there is not any singular point and both have the same 
origin and goal. Thus the value of the integial along this 
path is A -B + C - D. But, when z goes round the 
circle from p, the Radical changes sign four times. If 
loops be described from p round a, b, c, d , they are recon- 
cilable with tlie circumference of the circle. Hence the 
radical has the same sign when it returns to p as that it 
set out with; accordingly, since along Op and pO the 
radical has .the same sign, the integrals I(Op) and I(p O) 
cancel, and the integral along the four loops in succession 
has the same value as along ike circle alone. To find this 
value, put z — pe L& and it becomes* 

, 0 o+ 27r e'W 

But, as 


if 

PJa 




the ^radical is unique along tbe circumference of the circle, 
the value of this integral is the same whatever be the 
value of p , provided it be large enough to include all the 
singular points. Hence we can let p increase indefinitely 
and then this has the limiting value zero. Consequently 
A-B+C ~ D = 0, or A - D — A - C - (A ~ B ) ; thus the 
third period is composed from tlie other two. Hence the 
periods reduce to A-B and A - C. It can thus be shown 
that all values of the integral for all possible paths of inte- 
gration between O and z are included in the two formulae 
m(A -B) + n(A ~ C) 4- wand - B) 4- n(A -C) + A-w. 

20. If a new variable J be introduced, homogiaphically 
related to a by the equation a + j8d 4- yz 4- = 0, it trans- 

forms the integral into (a S - /By) J — ^ 1G 

coefficients of can be determined so tli&t it may 

differ only by a constant multiplier from (1 - s ,2 )(l ~ Je 2 z 2 ). 
As h is given by a reciprocal quadratic equation, it is 
always possible to choose such a value that its modulus 
may be less than 1. In other words, it is possible by a 
homographic transformation to convert the quadrilateral 
a , c, d into a parallelogram the new origin being at the 
intersection of its diagonals (fig. 7). This leads to Jacobi’s 
form of the integral when h is supposed real. The inte- 

grab along tlie loops are here A = 2 j 

n « f llk r, « [- ^ a* 

L c ~d 


D 




n/(1- 2 2 )(1-^ 2 )’ 

dz 


s (1-50(1 -**:*)’ 
Hence A-C 


0 V(l-^)(1-^ 2 )- 

B is the integral taken consecutively along the loops 
of gs, 5; but for these paths we may substitute the 
following: proceed straight from 0 to a near a, then 
round a back to a, then straight from a to J3 near b, next 
round h back to /J, then again straight to a, and straight 
back to 0. The integral takes the same value by this 
path as by the other, since there is no singular point 
between them and both paths have the same origin and 
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goal. Now the radical changes sign as * goes round a, 
and again as it goes round b ; hence it returns to a ^ 
with the same sign. Thus Oa is travelled in the 1 
tvio directions with the root having the same 
sign; hence /( Oa) and I(aO) cancel. By de- 
creasing indefinitely the radii ot the circles, 
the circular integrals vanish ; 
and, as the root is negative ^ 
along a/3 and positive along /3ct, 
the value of A - B reduces to the 
negative double value of the in- 
tegral from a to /3, that is, from 
a to b for vanishing radii; thus 

rljl dz 



« 

The rectilinear inte- 


grals required are now only between the limits 0, 1, and 
1//-, so that they do not cross any singular point. In 
case h is a positive proper fraction ye have in Jacobi’s 
notation A « 27a, A - C = 4 AT, A - B * 2iK' ; therefore all 

f 8 di 

values of the elliptic integral J what- 

ever be the path taken between the limits 0 and z, are 
included in the two formulae inK 4* 2mA T? -f t^and 4tfA> 
2 m iK' +2Z- w. Hence the inverse function z = sin am w 
is doubly periodic for 4/v and^iiT, thus- 


sin am(inK +■ 2mK f + w) = smamtv 
sin am(2(2n + 1 )K 4- 2mK' - io) = sin amw. 

This last shows that sin amw takes the same value for 


two different values 
of io within the same r 






period. In fact, in 
the plane of w mea- 


* \ 



? — 

r 

sure a series of par- 
allels (see fig. 8) to 
the axis of ordinates 

•A 


s. r " ) 

% 

If-.. ( 

, J 


at distances 4 A, and 
to the prime axis at 

«- 

S 


\ 

) — 

distances i A 5 men ^ —7 
the plane will be di- 
vided into rect- - - ^ ( 

r 

\ t ' ? 

< ) 

ft 

\ } 

V t 

N 

angles such that 0 

in each sin<mw goes 

J v, 

4 

y 

K 





through all its values Fi S* 8 * 

and has equal values at corresponding points of differ- 
ent rectangles: thus, whatever it is at P for w~u+iv s 
it is the same again at P v P 2 , and P s ; at Q, where 
w « 2K - u + i(2K? - v), it has the %ame value ; at A?, where 
2K + u + iv, and at 5, where w = 4A r - u + i(2K f - v ), it 
has the equal and opposite negative value. The value of 
sin am w vanishes at the points marked in fig. 8 by circles 
and is infinite at those denoted by crosses. (b. w.) 
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I T is not proposed in the present article to trace f the 
successive steps by which the general doctrine of the 
origin of species by descent with modification has come 
to gain acceptance among naturalists (see Evolution). 
The present problem is concerned solely with the deter- 
minant factors of evolution, with searching out the 
mechanism of the evolutionary process, and of discerning 
if possible such order as may lie under the apparent flux 
of change. Yet a brief retrospect of the essential views 
of successive evolutionists is still necessary, but only in so 
far as these have been concerned, not simply with the 
empirical evidence for descent with modification, but with 
the deeper attempt to explain the rationale of this process, 
to show how it is that modifications come to arise, persist, 

# and increase at all In other words, just as there are 
these two essential aspects of tlfi^Ioctrine of evolution, 
wSich must on pain of immediate confusion be clearly kept 
apart, so it is necessary to distinguish between the corre- 
sponding sides of its historical development, and, passing 
beyond the simple hypothesis and evidences of descent, 
consider the attempts to explain the actual process of 
modification. 

Theories of Variation. 

If we pass over the speculations of the earliest evolu- 
tionists — De Maillet, Maupertuis, Robinet, Bonnet, &c. — 
as too vague for rapid summary, and note that Linnaeus 
was not quite a consistent creationist, since he admitted 
that many species may be simply fertile hybrids, the his- 
tory of definite speculation as to the factors of variation 
Button, may be fairly said to begin with Buffon, whose distinct 
though covert suggestion of the doctrine of descent with 
moftmeatiun was supported by emphatic insistence upon 
the importance of external conditions. He endeavoured 
to show how “natures, instincts, and most inward quali- 
ties” are modified through bodily habits, how new functions 
seem to arise in response to new conditions, and how 
changes in climate, food, and other conditions of life bring 
about direct modifications in organisms exposed to them. 
Kant Kant, on the other hand, viewed the evolution of species 
a/related essentially to the mechanical laws of the organ- 


ism itself, although in his latest writings he allowed for 
the influence of geographical distribution, food, <frc., noted 
itlie importance of selection in artificial breeding, and even 
hinted at the notion of struggle for existence, which was 
soon afterwards more clearly emphasized by Herder ( Idem Herder, 
a Phil. d. Geschichte, 1790) in a striking passage, which 
may be briefly quoted in free translation: “All is in 
struggle, each one for himself. . , . Space is too small for 
the number. . . . Each genus looks after itself as if it 
were the only one. ... In this way the whole was pre- 
served. . . . Thus were forces cradled, and limbs counted, 
and tendencies determined, and the earth came to bear 
what it could.” 

Emsimis Darwin ( Zoonomia , 1794) believed that the Erasmus 
organism has the faculty of improving by its own inherent Darwin, 
activity, that it has the power of attaining new parts 
attended with new propensities. Yet the strongest and 
most active animals are those which propagate and hand 
on improvements. Transformations, too, maybe produced 
in part by the exertions of the organism in consequence of 
its desires for food, security, and reproduction. Changed 
conditions, such as climate, have an indirect influence in 
changing desires, and thus actions, and so finally struc- 
ture; and they may also operate directly. Treviranus Trevir- 
(1802-1831) assumed an indefinite variability of the organ- anu& * 
ism, with considerable power of adaptation to surroundings, 
and even anticipated much recent speculation in his sug- 
gestion of a possible factor of modification in the union 
of sexual elements. The well-known theory of Lamarck Lamarck 
(1801-1809) laid special emphasis on function and en- 
vironment ; for, though the sense of need in association 
with suitable environment calls out a succession of efforts, 
and so originates incipient structural modifications, it is 
to increased functioning that the increase of these modifi- 
cations must be ascribed, while similarly disuse explains 
degeneration. Changed conditions produce new wants, 
nutritive and reproductive ; hence changes in climate, or 
the like, change the organism by changing its habits. 

Rapid increase is checked by other organisms : the strongest 
and best-armed for attack devour the weaker, and the less 
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perfect genera arc kept down by the more perfect. The 
lesb definite view of Goethe included, besides recognition 
of the conservative or centripetal force of heredity, that 
of a progressive or centrifugal tendency to adaptation to 
environment. Oken (1809) similarly regarded all pro- 
gress from his primeval “Urschleim” as having been in 
terms of its interaction with the external conditions of 
life. In 1813 Wells made his now well-known suggestion 
of the importance of natural selection in determining the 
varieties of the human species; and in 1831 Patrick 
Matthew published his much more developed, yet equally 
disregarded, statement of the same doctrine in its more 
general applications. In 1828-30 Geoffroy St -Hilaire, 
afterwards ably succeeded by his son Isidore, denied inde- 
finite variation, regarding function as of secondary im- 
portance, and laying special stress on the direct influence 
of the environment : for instance, it was not so much the 
effort to fly as the (supposed) diminibhed proportion of 
carbonic acid in 4he atmosphere which determined the 
evolution of birds from saurians. The veteran geographer 
Yon Buch naturally inclined to emphasize the influence of 
geographical isolation (locality, climate, soil, food, &c.), 
and laid stress on the restriction of the area of possible 
sexual union as bearing upon the origin of varieties. The 
embryologist Yon Baer (1834) dwelt especially upon the 
organismal nature of variation, on the unfolding, as it 
were, of new structures; and Schleiden (1838) and other 
naturalists more or less distinctly advanced similar opinions. 
In 1844 appeared the Vestiges of Creation, which in its 
later editions (1853) formulated an hypothesis of progress 

(1) by rhythmic impulse through grades of organization, 

(2) by another impulse tending to modify organic structures 
in accordance with external circumstances. In 1852 
Naudin argued for the formation of new species in nature 
in a similar way to that of varieties under cultivation, 
further attaching great importance to an assumed <£ prin- 
ciple of finality,” apparently a kind of organismal fate. 
Herbert Spencer, whose weighty arguments for evolution 
date from 1852, laid special stress upon the modifying 
influences of environment, this involving changes of 
function, and so ultimately of structure. Finally, in 1853 
Victor Carus argued for a progressive adaptation to chang- 
ing external conditions. An undefined hypothesis of in- 
ternal modifiability appears also to have floated before the 
mind of -Owen. 

In this succession of variational theories we recognize 
the repeated general insistence upon every separate factor 
in the problem, — organism, function, and environment, — 
the successive authors, in fact, almost falling into as many 
schools. Yet these are singularly unprogressive : the same 
hypothesis is stated again and again, but always fails to 
carry conviction ; many employ the merest abstractional 
explanations, in terms of what is simply the old pre- 
physiologicai “ vital force” (see Biology), or attempt to 
cut the knot by the more or less open introduction of a 
deus ex machim. Even the more definite and scientific 
theories of Erasmus Darwin, Lamarck, Geoffroy, and 
Spencer fail adequately to establish in a sufficient number 
of concrete cases the supposed potency of environment or 
function, much less of internal or volitional moods, in de- 
termining extensive changes; moreover, they are con- 
stantly confronted by cases in which any one set of changes 
seems to take place independently of the other.* Hence, 
despite the deep and unanimous conviction of so many 
biological thinkers as to the origin of species by evolution, 
the essential problem remained unsolved. For, until some 
explanation, rational and concrete, detailed yet universal, 
of the origin of species should be reached, the cautious 
naturalist could not feel justified in accepting as a scientific 
certainty a doctrine which rested so largely upon unde- 


momirable grounds. Any really new attempt at estab- 
hbhing the doctrine of e\olution had 'thus, not simply to 
reorganize and strengthen the empirical evidence, by 
marshalling beside the generalizations of morphological 
unity of type the facts of more strictly historic bearing, — 
distributional, paleontological, and embryological, — but 
also to meet this deeper theoretic want by showing not only 
that evolution has taken place but how. Hence the import- 
ance and rapid acceptance of the Ongm of Species (1859), Cliailos 
for which the time was fully lipe. For it is evident fioinDaiwm. 
the pieceding historical outline that the view still fre- 
quently promulgated of the exclusive and, as it were, 
catastrophic importance of this work in the establishment 
of the doctrine of evolution must be replaced by a more 
unifomiitarian and, so to speak, less creationist view. 

It should not seriously be supposed that the theory of 
descent which had been held in one form or another by 
the leading biological thinkers of that and the two preced- 
ing generations, With almost the individual exception of 
Cuvier, had been decisively abandoned by men of science, 
or that the public which had purchased ten editions of the 
Vestiges of Creation in as many years, and which took up 
the first edition of the Origin of Species on the day of 
publication, could be quite unprepared for the acceptance 
of the major thesis of both works. Yet that a lull had 
taken .place is^also unquestionable, for the failure of wave 
after wave of speculative effort*had produced a widespread 
feeling of discouragement, and a tendency to concentration 
upon more concrete and smaller (for the most part Linnsean 
or Cuvierean) problems alone, since of these the solution 
Wfrs comparatively sure. The dramatic coincidence between 
Darwin’s and Wallace’s conclusions 1 soon helped to gain 
immediate attention to the new theory; and this was 
thoroughly developed and retained by the prompt appear- * 
ance of the first and second editions of the Origin of 
Species . Without entering upon a review of this classic 
treatise, much less a retrospect of the controversy it pro- 
voked, it is evident that it was upon almost all sides so 
much stronger than preceding attempts, its central doctrine 
so lucid and obvious a statement of the everyday facts of 
life, its mode of presentation so temperate yet so forcible, its 
self-criticism so frank and unconcealed, that its marvellous 
success was owing far more to intrinsic merit than favour- 
able circumstances. The required re-statement of the 
evidence for the historic fact of evolution was at last 
learnedly and forcibly done, and the salient difficulties in 
its way, like that of the imperfection of tie geological 
record, admirably met; yet this portion of the work sinks 
into comparative ineffectiveness besido the long-sought * 
modal explanation of the process proffered in the theory 
of natural selection, which was soon seen to throw a new 
and searching light upon the silliest details of structure, 
function, and distribution^ — in 4uct, to afford the instru- 
ment of a new and systematic interpretation of organic 
nature. Of this doctrine, then, a brief account is needed, 
and this may be best given by following as closely as pos- 
sible upon the lines of the magnum opus itself, although the 
full title of this — The Origin of Species by means of Natural 
Selection , or the Preservation of Favoured Races in the 
Struggle for Life — is its own best and briefest summary. 


Theory op Natural Selections * 

After mentioning that his first light upon the origin of Analysis 
species was derived from his early distributional studies, of Origin 
Darwin points out that “a naturalist, reflecting on the ‘ 
mutual affinities of organic beings, on their embryological 
relations, their geographical distribution, geological succes- 
sion, and such other facts, might come to the conclusion 
that species had not been independently created, but had 
1 Joum, and Proc* Um. Soc,> 1858. 
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descended like varieties from other specie*.. Nevertheless, 
such a conclusion, even if well founded, would be unsatis- 
I act ory until it could be sliowti how the innumerable species 
inhabiting this world have been modified so as to acquire 
that perfection of structure and co-adaptation which justly 
excites our admiration.” Again, “ ft is therefore of the 
highest importance to gain a clear insight into the means 
of modification and co-adaptation. At the commence- 
ment of my observations it seemed to mo probable that 
a carclul study of domesticated animals and cultivated 
plants would oiler the best chance of making out this 
obscure problem. Nor have I been disappointed : in this 
and all other perplexing cases I have invariably found that 
our knowledge, imperfect though it bo, of variation under 
domestication affords the best and safest clue.” Hence 
tho first chapter is devoted to an account of those ex- 
tensive studies of variation under domestication which later 
formed the subject of a separate work. 

• 

A comparison between individuals of the same variety of culti- 
vated plants or animals shows a greater degree of variation than 
between individuals of any one species or variety in nature. This 
higher variability of domestic pioductions is to be ascribed to the 
less uniform conditions of their upbringing, perhaps in part also to 
excess of food. Exposure to new conditions must be continued for 
generations to set up any great variation ; but this, once *et up, con- 
tinues indr finitely. Changed conditions may directly influence the 
■whole oigiuhation or certain parts ajone, or act injiioctly through 
the reproductive system. Witfe respect to the diiect action, tho 
nature of tho organization seems more important than that of tho 
conditions. The effect on offspring may be definite *. c.g., size may 
depend upon the amount of food, colour upon quality of food, thick- 
ness of skin and hair upon climate, &c. But indefinite variability 
is a much commoner result of changed conditions, and has probably 
played a much more important part in the formation of our domestic 
races. The reproductive system is peculiarly sensitive to very slight 
, external changes. Many plants and animals will not reproduce in 
domestication, even though individually vigorous ; others, though 
weak and sickly* breed freely. Hence we need not be surprised at 
the reproductive system acting irregularly and producing variations. 

3 hit that variation is not exclusively associated with sexual repro- 
duction is demonstrated by tho case of plants “ sporting M through 
hud -variations. Such wises, moreover, prove the nature of the 
organism to be of more importance than the conditions. 

Changed habits and use and disuse produce an inherit ed effect ; 
witness the lighter wing- and heavier leg-bones of the domestic duck, 
the enlarged udders of milch-cows, or the drooping (uupricked) ears 
of domestic mammals. Variations are often definitely correlated : 
short-beaked pigeons have small feet ; hairless dogs have imperfect 
teeth ; and blue-eyed white tom-cats are deaf. Hence selection of 
any one character rvill probably modify others indirectly. Although 
the laws governing inheritance are mostly jjnknown, probably most, 
if not all, characters tend to be inhcritcdT^The popular statement 
that domestic varieties, when they run wild, revert to tho primitive 
stock is unsupported by satisfactory evidence ; and, although rever- 
sions occasionally occur in domestication, there is no sign of any 
general tendency to the loss of acquired characters. Except in 
being less uniform than natural species, in often differing more 
widely in some single part, and in being fertile when crossed, there 
are no well-marked distinctions between our domestic races and the 
so-called true species of a gef!us. The many breeds of dogs and 
cattle may arise from more tiffin. one«peeies ; but probably those of 
horses and fowls, and clearly those of rabbits, ducks, and pigeons, 
are each descended from a single species. ^ In this respect the breeds 
of pigeons are of peculiar importance, since not only carrier and 
tumbler, runt and barb, pouter and fantail, but at least a score of 
varieties might be chosen which differ so thoroughly, internally 
as well as externally, that an ornithologist, treating them as wild 
birds, would be compelled to grant them specific, and even distinct 
generic rank. Yet, since all these have indisputably arisen from the 
wild rock- dove (Oolumba lima), it is clear that naturalists who 
admits* amity- to such domestic races, which professed breeders 
have often laughed to scorn, should in turn be cautious before de- 
riding the unity of wild ones. 

> How then have domestic races been produced ? By external con- 
ditions or habits alone ? One of their most remarkable features is 
in exhibiting adaptation, not to their own good, but to man’s use 
or fancy. We know that all the breeds wore not produced as per* 
feet as we now see them, and the key is man’s power of accumu- 
lative selection ; nature gives successive variations,* man adds them 
up, making for himself useful breeds. Skilful breeders speak of 
the organization as plastic and under control, and have effected ex- 
tensive modifications within our own generation. Unconscious 
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selection, which results from every one trying to possess and bleed 
the best individuals, it. even more important. This accumulated 
change explains why we so often cannot recognize the uild paient 
stocks ot our cultivated plants, while its absence in countries in- 
habited by uncivilized man explains why these never yield plants 
worth immediate culture. Man’s power of selection is facilitate <1 
by keeping laige numbers, in which variations are more likely to 
occur. Facility in preventing ciosscs is also of importance, as of 
pigeons as contrasted with cats ; some species are, however, loss 
vanable than otlieis, c.g., the goose. 

Individual differences arise even in the offspring of the same Varia- 
parents and tend to be inherited; hence they affoid material iortion 
natural selection to act on and accumulate, precisely as they would under 
lor human selection. (Polymorphic geneia — c.g., Rota, Ruins, nature. 
Ilicrucium, &c.— may perhaps owe their protean character to their 
variations being of no service or disservice, and consequently not 
being acted on by natural selection.) In determining whether a 
form should be ranked as species or variety, the opinion ot natural- 
ists of sound judgment and vide experience is the only guide, yet 
this lacks unanimity (see S cecils) : tor example, of tire polymorphic 
geneia of the British flora alone Bentliam reckons 112 species but 
Babington 251. Wallace has shown that no certain criterion tau 
possibly be given by which to define bis convenient woiking cate- 
gories of Malayan Lcpidoptcm, &c., viz., variable foims, local forms, 
sub-species, and representative species, As De Candolle concluded 
from his monograph on oaks (in which he shows at least two-tliiids 
of his GOO species to be provisional), “so Jong as a genus is imper- 
fectly known and its species founded upon a few specimens ” they 
seem clearly limited ; but, “just as we come to know them better, 
intermediate forms flow in and doubts as to specific limits augment.” 

The terms variety and species aie thus arbitrarily applied to inde- 
finable groups of more or less closely similar individuals. Common 
species that range wide and are much diffused are those which vary 
most. The species of the larger genera in each country vary more 
frequently than the species of the smaller genera. Tire species of 
large genera present strong analogies with varieties, which we can 
only understand if they originated as such. 

The term “struggle for existence” is used in a wide sense, in- Struggle 
eluding dependence of one being upon another, and embracing for exist- 
(which is more important), not only the life of the individual, but ence. 
success in leaving progeny. Fioirr the high (geometrical) rate of 
increase of all organic beings (slow bleeders only requiring a few 
more years to people a whole district) struggle inevitably follows, 
either one individual with another of the same species, or with the 
individuals of a distinct species, or with the physical conditions of 
life. It is the doctrine of Malthus applied with manifyld force to 
the entire animal and vegetable kingdoms, for in this case there 
can bo no artificial increase of food and no prudential restraints 
from marriage. The checks to increase are most obscure. Eggs or 
young animals generally suffer most, and plants, mostly as seed- 
lings, both from germinating on ground already occupied and from 
animals. The amount of food, of course, gives the extreme limit 
of numbers, very frequently, however, the attacks of enemies, as 
of gamely vermin. Climate plays an important part, and periodi- 
cal seasons of extreme cold have destroyed as many as four-fifths of 
the biids of an observed area. Epidemics, too, may occur. In 
many a species a large stock of individuals is often essential to its 
reservation, Complex and unexpected checks and relations exist 
etween organic beings which have to struggle together ; witness 
the profound alteration of the flora and fauna of a heath when 
planted with Scotch fir, these again being wholly dependent upon 
the exclusion of cattle. But in several parts of the world insects 
determine the existence of cattle. Again, red clover depends for 
fertilization upon the humble-bees, these upon immunity from the 
attacks of field-mice, and thus indirectly upon the numbers of cats ; 
hence no bees, no clover, and the more cats, the more clover ! The 

S e will almost invariably be most severe between the indi- 
of the same species, for they frequent the same districts, 
require the same food, and are exposed to the same dangers. In the 
case of varieties of the same species the straggle will generally be 
almost equally severe, and we sometimes see the contest soon de- 
cided (as in the case of varieties of wheat or sweet pea, of the 
mountain-sheep or medicinal leech). Similarly, the struggle be- 
tween species of the same genus will generally be more severe than 
between the species of distinct genera, c.g., the replacement of the 
black rat by tho brown or of the large cockroach by the small. 

The structure of every being is related to that of all the others 
with which it competes, from which it escapes, or on which it 
preys ; witness alike the teeth and talons of the tiger, or the legs 
and claws of the parasite clinging to his hair. The albumen of a 
seedling favours its straggle with plants already growing around it 
How will this struggle for existence act in regard to variation ¥ Natural 
Can the principle of selection, so potent in the hands of man, apply selection, 
under nature ? Most efficiently ; for, when we bear in mind the 
constant occurrence of variation, with the strength of tho heredi- 
tary tendency, also how infinitely close and complex are the mutual 
relations of organic* beings to each other and to their physical con- 
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ditions of life, and consequently what infinitely varied diversities 
ot stuutiue might be of use to each, bein'* under changing condi- 
tions ol life, can it be thought improbable, seeing Hut variations 
useful to man have undoubtedly occurred, that other variations, 
useful in some u ay to each being in the gieat and complex battle 
of life, should oi au in the couise of many geneiations > And, if 
such do oeciu, can we doubt (lemcmberiiig that many moio indi- 
viduals are bom than can possibly suivivc) that individuals having 
.any advantage, however slight, over otheis would have the best 
* chance ot suiviving and procreating their kind? On the other 
hand, w T e may feel sure that any vaiiatiou in the least degree iu- 
jui ious would he inevitably destroyed. This preservation ot favour- 
able and this destruction of injurious variations aie called natural 
selection, or, less metaphorically, the survival of the fittest. The 
piobable couise of natural selection may he undei stood from the 
case of a country undergoing change of climate. The proportional 
numbeis of its species will be changed ; some will probably become 
extinct ; and these changes would seriously affect the others. Im- 
migiation of new forms might occur, with further serious disturb- 
ance, or, where this is impossible, we should have places in the 
economy of nature which might he better filled up. In such cases 
slight modifications which in any way favoured the individuals of 
any species, by adapting thorn better to their altered conditions, 
would tend to be preserved, and natural selection would have free 
scope for the work of improvement. Moreover, changed conditions 
increase variability. As man produces a great result, whrft may 
not natural selection effect? The former acts only for his own 
good, nature for that of>the being itself ; man on mere external 
characters, nature on the whole machinery of life ; man irregularly 
and imperfectly for a short time, nature by accumulation during 
whole geological periods. Natural selection is daily and hourly 
sciutinizing, throughout the world, the slightest variations, reject- 
ing those that are bad, preserving and adding up all that are good, 
silently and insensibly working, whenever and wherever opportunity 
offers, at the improvement of each organic being in relation to its 
organic and inorganic conditions of life. It may operate on char- 
acters which we are apt to consider of very trifling importance, and 
its accumulation of small variations may set up unexpected cor- 
relative changes. It may modify the egg, seed, or young as easily 
as the adult, the structure of young to parent and of parent to 
young, and in social animals it will adapt the structure of each frr 
the benefit of all. 1 The theory of natural selection is next illus- 
trated (1) by supposing the formation of swift varieties of wolves, 
much as greyhounds have been developed by man ; (2) by reference 
to the excretion of nectar by flowers, its me to insects, the action 
of these in carrying pollen, its advantage in intercrossing, and the 
resultant modification and adaptation of flower and insect to each 
other through the preservation of their advantageous variations. 
Circumstances favourable for the production of new forms through 
natural selection are great variability, large numbers of individuals, 
the complex effects of intercrossing, isolation in confined areas (yet 
probably still more extension over continental ones, especially if 
oscillating in level), and considerable lapse of time, although this 
by itself must not be supposed to do anything (as if the forms of 
life were undergoing change by some innate law), but merely to 
afford increased opportunity for variation and environmental change. 
Extinction, to which rare species are on the way, is caused by 
natural selection. 

Diver- The divergence of character brought about by artificial selection 
gence of in domestic breeds is efficiently paralleled in nature, since the more 
char- diversified the offspring of each species, the more they will seize 

acler. on diverse places in the economy of nature, and so increase in 

numbers. The greatest amount of life can be supported by great 
diversification of structure. This divergence of character, with 
extinction of intermediate forms, explains the difficulties of tax- 
onomy, which are then discussed in detail with the aid of a diagram. 
This, of course, takes the form of a genealogical tree, and suggests 
that of “ the great tree of life, which fills with its dead and broken 
branches the crust of the earth and covers the surface with its 
ever-branching and beautiful ramifications.’' 

Natural The preceding summary of the classical statement of the 
selection doctrine of natural selection should be supplemented by 
yml°' r ^ erence not onl y to the original work, to the corrobora- 
tive labours of its author, and to the able independent 
treatise {Natural Selection >) of Wallace, but to the enormous 
mass of exposition, argument, and illustration accumulated 
by subsequent writers, commencing with Hooker* and Asa 
Gray, Huxley and Haeckel, but soon becoming too numer- 
ous even for mention. At the same time the history of 
the controversy which has arisen out of that statement 
should also be treated, in so far as it has kept within 

1 In the later editions of the Origin a brief account of sexual selec- 

tion is given at this point, vide infra, p. 82, 


scientific bounds. The loading objections whirii have been 
brought against natural selection, together v ith the replies 
to them, should all be summarized, as, for instance, .Flem- 
ing. Jenkin’s important criticism as to the swamping of 
individual variations by crossing, 2 Mivart’s vigorous aud 
detailed polemic against natural selection as capable of 
accounting for the incipient stages of useful struetuies, 
and so on. Jlut this could not be done to the satis- 
faction of cither party without far exceeding the present 
limits ; happily, however, two chapters of the Origin of 
Species (v. and vi.) are generally admitted to have at Last 
made the attempt up to 1872, the date of the final edition, 
with great candour and fairness. The various constructive 
efforts to supplement the hypothesis of natural selection 
by introducing additional factors of evolutionary change 
should also be mentioned, headed of course by Darwin’s 
own accessory hypothesis of sexual selection. 

We must not, however, leave natural selection without Huxley’s 
a fuller statements its services and claims, and this may advocacy, 
most appropriately be taken from the recent and, as it 
were, judicial deliverance of their veteran advocate, Prof. 
Huxley. 4 He first points out the grounds of his agnostic 
position (up to 1858) with respect to evolution as promul- 
gated by Lamarck, Chambers, and even Spencer : cc [Firstly, 
that up t(3 that time the evidence in favour of transmuta- 
tion was wholly insufficient j and, secondly, no suggestion 
respecting the causes of the transmutation assumed, which 
had been made, was in any way adequate to explain the 
phenomena.” He then goes on to say — 

‘‘The suggestion that new species may result from the selective 
action of external conditions upon the variations from their specific 
type which individuals piesent— and which we call “spontaneous” 
because we are ignorant of their causation— is as wholly unknown 
to the historian of scientific ideas as it was to biological specialists 
before 1858. But that suggestion is the central idea of the Origin 
of Species , and contains the quintessence of Darwinism. . . . 

That which we were looking for, and could not find, was an 
hypothesis respecting the origin of known organic forms which 
assumed the operation of no causes but such as could be proved to 
be actually at work. Wo wanted, not to pin our faith to that or 
any other speculation, but to get hold of clear and definite con- 
ceptions which could be brought face to face with facts and have 
their validity tested. The Origin provided us with the working 
hypothesis we sought . . . The facts of variability, of struggle for 
existence, of adaptation to conditions were notorious enough, but 
none of us had suspected that the road to the heart of the species 
problem lay through them till Darwin and Wallace dispelled the 
darkness, and the beacon-fire of the Origin guided the be- 
nighted. . . . The only rational course for those who had no othe* 
object than the attainn^Ct of truth was to accept “ Darwinism ” 
as a woiking hypothesis and see what could be made^of it. Either 
it would prove its capacity to elucidate the facts of organic life or 
it would break down under the strain. . . . Whatever may be the 
ultimate fate of the particular theory put forward by Darwin, I 
venture to affirm that, so far as my knowledge goes, all the ingenuity 
and all the learning of hostile critics have not enabled them to 
adduce a solitary fact of which it can be said, this is irreconcilable 
with the Darwinian theory.” 5 * 

Darwin’s own case for ^atura* selection has also been Darwin’s 
tersely put. 6 “The belief in natural selection must at Teasons * 
present be grounded entirely on general considerations, — 

(1) on its being a vera causa , from the struggle for exist- 
ence and the certain geological fact that species do 
somehow change ; (2) from the analogy of change under 
domestication by man’s selection ; (3) and chiefly from 
this view connecting under an intelligible point of view 
a host of facts.” m ^ 

Applying to natural selection the accepted tests of a 
good theory — (1) power of explaining all phenomena and 
meeting all objections, (2) power of meeting new facts as 
they occur, (3) applicability as an instrument of research, 

2 North British Leview, 1867. 

8 Generis of Species, 1871. 

4 Life of Darwin, voi it, “On the Reception of the Origin of Species” 

8 (?/., however, op* tit, p. 129, note I, m 

8 Letter to Bentham, 1863, in Life of Darwin, iii p, 28, 
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and (4) power of prediction, — it seems difficult for the 
most sceptical of critics to avoid ranking it very high, 
while to those who regard *it as triumphantly surviving 
this assay the “ law of parsimony ” appears to preclude the 
necessity of seeking any further explanation of evolution. 1 
Survival As no serious critic wholly denies the fact of a struggle 
of fittest for existence, nor even a certain preponderance among the 
a van felir vivors in any given area of those best fitted for the 
causa, g^ugg^ however much he may consider the importance 
of these facts to have been overstrained in certain direc- 
tions, we are fairly entitled at the outset to regard natural 
selection, not only as provisionally superseding earlier 
attempts at solving the problems of geological and geo- 
graphical distribution, but as adequately, — it might almost 
seem finally, — explaining them (see Bioiogy, Distrieu- 
tion). This claim at any rate must be allowed even by 
those who deny the importance of natural selection as a 
substantial factor in evolution in the other sub-sciences of 
physiology and morphology, and this »ot simply because 
it was as experts in distribution that Darwin and Wallace 
themselves arrived at their hypothesis, nor because all 
subsequent workers in that field of science have adopted it, 
but because no valid objection, or even supplementary 
hypothesis, has ever, as regards this important department 
of science, been so much as proposed. The survival of the 
fittest, then, is unquestionably a vera caitga, and .one of 
no small importance in tbe study of nature (in fact, in 
undisputed possession of at least one entire field), as also 
in the study of social life, from which both Darwin and 
Wallace were directly inspired. 2 Tho importance of breed- 
ing and artificial selection is also undisputed; nor c^n 
some small scope for natural selection in the formation of 
varieties of wild races be denied even by the most grudging 
of critics who may be versed in the facts of natural history 
at all But this amounts to admitting that natural selec- 
tion, already the undisputed explanation of distributional 
changes, is at any rate a partial cause in structural and 
functional ones ; while older explanations of these facts, 
even if not melting into merely abstractional ones, have 
not succeeded in gaining acceptance. 

XJm-^ At this point comes in with ponderous weight the con- 
fomii- ception by which Lyell had for nearly thirty years been 
preparing the way for Darwin, that of uniformitarianism 
natural & natural change. For, although it was perhaps almost 
change, as much owing to the unfavourable opinion of Lyell as to 
the hostility of Cuvier that the doST^ine of Lamarck had 
fallen into such disesteem, and although Lyell himself was 
accustomed “to keep the name of creation for a natural 
process which he imagined to be incomprehensible,” he 
was, notwithstanding, as he claimed and as Huxley frankly 
allows, “ strongly disposed to account for the origination 
of all past and present sj>pcies of living things by natural 
causes,” and his influence was, therefore, for Huxley, as no 
doubt for others, “perhaps more potent than any other in 
keeping alive a sort of pious conviction that evolution after 
all would turn out true,” For, given the principle of 
Lyell’s work, — “ the principle that the past must be ex- 
plained by the present, unless good cause be shown to the 
contrary, and file fact that, so far as our knowledge of 
the past history of life on our globe goes, no other cause 
can be shown,” — it is evident that “consistent uniformi- 
tarianisBa postulates evolution as much in the organic as 
in the inorganic world. The origin of a new species by 

1 Romanes, Scientific Evidence of Organic Evolution, 1886, 

3 Through reading Maltlms, 0% Population (see Origin, p. 8 sq.). 
It is worthy of notice also that Herder’s early suggestion {vide supra) 
was made in his Philosophy of History^ Wells’s early statement with 
respect to the races of man, and Patrick Matthew’s in a treatise for 
practical purposes, while an early statement of the doctrine, hitherto 
apparently overlooked, was made with respect to machines by James 
Wats (<f. Vatdogue of Industrial ExhMm* 1851). 


other than ordinary agencies would be a vastly greater 
{ catastrophe 1 than any of those which Lyell successfully 
eliminated from geological speculation ” 

Bearing in mind, then, the lesson of Lyell, that any 
efficient cause, even though slow or at first sight trifling, 
can be shown, if acting steadily for vast periods of time, to 
effect enormous results, the apparent difficulty of adding 
up varietal differences to specific ones, these to generic," 
and these again to still larger distinctions, becomes only 
the inevitable continuation of that summation of individual 
into varietal differences which no one can deny to be 
happening around us. Thus the onus pi ohandi that species 
have not arisen in this way comes fairly to be thrown by 
the advocates of natural selection upon its adversaries. 

And, as these come individually to realize, through those 
concrete studies which necessarily underlie all active con- 
viction on one side or the other, the importance of the 
masses of concrete evidence which have been steadily 
accumulating, it is little wonder that tb.eir majority should 
not only have so rapidly dwindled, but actually have 
changed sides so generally as has been the case. Thus, to 
cite only a single case, — (1) we are now in actual possession 
of an unbroken and geologically successive series of fossil 
horses, perfectly gradated through some forty-five “species” 
back to a five-toed ancestor; (2) we can trace the con- 
tinued evolution of the existing species in the bones, teeth, 
and finest peculiarities of the specimens around us, as well 
as the increasing differentiation of well-marked varieties 
through artificial selection ; (3) we can see that such con- 
tinuous improvement of skeleton, teeth, &c., as is now and 
has all along been in progress, must have been profitable 
to the animals possessing them in the wild state, just as 
tfrey now are in the tame (since implying better locomo- 
tion, digestion, &c.). Hence we soon come to feel a real’ 
difficulty in understanding (1) how the continuous sum- 
mation of small individual advantages through varietal 
characters into specific, and even generic ones, can be 
doubted, much less denied, and consequently (2) how the 
general applicability of the theory of natural selection to 
interpret the gradual process of historic change can any 
longer be called in question. 

At this point it is right to notice that several evolu- Vaxia- 
tionists have suggested or argued for the progress oftion 
variation along definite lines ; but this return upon pre- 
Darwinian standpoints has been energetically and, it must ^nes. 
be admitted, on the whole as yet successfully combated. 

Thus. Asa Gray (1861-76) has argued for variation along 
definite and useful lines. Nageli (1865) regarded the ac- 
quisition of certain characters which appear to be of no 
service to plants as offering a difficulty to natural selection, 
and as affording a proof of some innate tendency in plants 
towards perfection, corresponding to what Kolliker entitles 
the “law of creation.” Mivart (1871) has maintained 
that variations are definite, and frequently sudden and 
considerable. With such positions must also be noticed the 
continuous and increasing insistence of Spencer (1852-86) 
upon environmental action and functional change, although 
spontaneous variation is nob excluded nor considerable 
importance to natural selection denied. Butler in Eng- 
land, and Cope, Hyatt, and other “Neo-Lamarckians” 
in America, have more fully developed this reaction, for 
which experimental evidence has been especially sought 
in Germany by Semper. And, while Darwin himself long 
continued an uncompromising opponent of all such heresies, 
a distinct, though partial, change of opinion was admitted 
by himself in later years, and has been fully insisted upon 
both by Mivart and Spencer. While in the Origin of Species 
up to 1869 variations are spoken of as “accidental” (no 
doubt only in that sense in which a scientific mm may fairly 
use the word), and there is ample proof of Darwin’s origin* 
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ally even contemptuous* attitude towards Lamarck, and o! 
liib substantial 1 ejection of the comparative importance of 
function or environment in determining variations, these 
views are unquestionably modified in the well-known pero- 
lation to the Origin of Species, The further diminishing 
importance of natural selection is admitted in subsequent 
editions, as Spencer has pointed out, in the preface to the 
Duscuit of Man, and indeed elsewhere; while a recent 
pungent criticism 1 cites evidence of a certain measuie of ap- 
parently contradictory and indefinite fluctuation of opinion 
between increased insistence upon use and disuse on the 
one hand and upon spontaneous variability on the other, 
pitas foi Since, however, Darwin never developed the grounds of 
uitle- this diminishing reliance upon natural selection, which still 
hmt0 remains the central theme of his works, and that upon 
\aiia ion. t j lc * v originality, as well as their importance to the 
theory of evolution, essentially depends (of course as dis- 
tinguished from their services in summing up the concreto 
evidence for the fact* of evolution and their vast utility in 
diffusing it), too much weight must not be attached to such 
isolated expressions of opinion as those referred to above, 
the more so as these are nowhere borne out by any general 
change in the tenor of his works. In the absence of any 
theory of definite and progressive change, and in the 
presence of multitudinous variations under domestication 
and in nature which we can neither analyse, rationalize, 
nor hardly even classify, we are not only justified but 
logically compelled to regard variation as spontaneous or 
indefinite, ie ., practically indeterminate in direction, and 
“therefore Unimportant, except as the groundwork for 
selection to act on.” Conversely, variation must be in- 
definite, else the paramount importance of natural selec- 
tion must be proportionally impaired as this becomes de* 
finite (rf. Evolution, vol. viii. p. 751); for we cannot 
speak of selecting a course from one line of variation, nor 
even for that matter in the old sense of “variation” at all. 
Thus, “if it should hereafter be shown that variability is 
definite and'determined in certain directions rather than 
others” (in short “fated” rather than “spontaneous”), 
“the importance of natural selection would not be im- 
paired,” since it would still have to be regarded as a vera 
causa in the history of species, yet the function ascribed 
to it would be practically reversed. It would exchange 
its former supremacy as the supposed determinant afrong 
the indefinite possibilities of structure and function for 
that of simply accelerating, retarding, or terminating thq 
process of otherwise determined change. It would furnish 
the brake rather than the steam or rails upon the journey 
of life ; or, in other words, instead of guiding the ramifica- 
tions of the tree of life, it would, in Mivart’s phrase, do 
little more than apply the pruning knife to them. 2 3 In 
fact, its functions would be restricted to those of the third 
Fate, and would no longer, as at present, be supposed to in- 
clude those of the second. Under these circumstances it is 
unnecessary to appeal at length to the unanimity with 
which the later generation of Darwin’s exponents (e.g,, 
Lankester, Bomanes, Allen, &c.) concur with all preceding 
ones in the necessary proposition, that “ natural selection 
trusts to the chapter of accidents in the matter of 
variation ” The thesis thus summarized by Lankester 
thoroughly permeates the Variation of Animals and Plants 
under Domestication, as may be seen from the brief sum- 
mary of it given below (p. 82). 8 Special reference* must, 
however, be made to the important researches of Weis- 
mann, 4 since these were devised with the deliberate inten- 


1 Butler, Luck or Ornning , London, 1887, chap. adi. ; see also his 
j Bwfotim, Old and New, London, 1879. 

2 “On the Theory of Individuality,” in Pm, Roy. JSoc., 1886. 

3 See, however, chapter xxi. of Variation, &c., conclusion. 

* Studies in the Theory of Descent, Eng. ed., London, 1882. 
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tion of testing “ whether, besides natural selection and the 
direct action of external conditions, together with the 
correlative results of these two factors, theie might not 
lie concealed in the organism some other translonning 
power,” such as the “ perfecting principle ” of Nageli or the 
like. The results of these in\estigations ha\e tended 
entirely to confirm tho theory of natural selection in its 
classic lorm ; nioi cover, the same naturalist has since ad- 
duced weighty arguments against the transmisribility of 
individual variations, 5 whether acquired by habit or im- 
pressed by environment, and thus proportionally weakened 
the arguraonts of Spencer and others in lav our of the 
revival of tho Lamarckian factors of change. Variation 
seems therefore to be driven in more and more upon the 
reproductive function, and thus an ultia-Darwinian in- 
sistence upon the obscure and as yet wholly indefinite 
factor of variation is strongly forced upon us, and natural 
selection seems more than ever to be our only possible clue. 

Armed, however, *vith this, we have a consistent means Dnwin’f 
of re-investigation of the whole organic world, in the course kio- 
of which, not only our existing accumulations, as of tax- 
onomy and of comparative anatomy, acquire a new interest, 
and all existing lines of research receive a potent stimulus, 
but the marvellous variety of adaptation comes into in- 
telligibility and order, — a new teleology thus replacing 
the old. * Of this profound change in the standpoint and 
interest of modern biology we*can form an idea most 
simply, yet most representatively, by glancing at Darwin’s 
own biological works. Before the Origin of Species we 
have the slow and laborious production of the substantial, 
yet, conventional and comparatively arid, Zoology of the 
Beagle and Manual of the Cirripedia , while afterwards the 
well-known and fascinating new series of zoological and 
botanical discoveries and generalizations were poured out 
with remarkable rapidity. The many bold and ingenious 
applications of the theory of natural selection which we 
owe to Darwin and his school should here he reviewed 
seriatim ; hut it is impossible to do more than mention 
some of them, e.g ., the renascence and development of 
Sprengel’s discovery of the relations of flowers to insects, 
the elaborate studies on Fertilization in Orckids, tbe Forvu 
of Flowers, Insectivorous Plants , Climbing Plants , Movement 
in Plants , &c. Again, the interpretation of the problems 
presented by bee and ant society led him to grapple with 
the problems of mind and language, in the Descent of Man 
and the Expression of%e Emotions ; and the systematic 
application of the conceptions of biological science to those 
of psychology, sociology, and ethics, which had been com 
menced by Comte and continued by Spencer, rapidly passec 
from its comparative philosophic isolation into wide diffu- 
sion through the movement of literature and science. 6 

This passage from the inductive verification of theAppliea- 
theory of natural selection its deductive application as tio “ of 
an engine of research is conspicuously associated with the^^ 
labours of Haeckel, whose Generelle Morphologic (1866) to bio- 
and other minor works have a central historic place amid logical 
the first fruit and seed of the new movement in German eciencii ; 
biology, which was henceforward almost completely Dar- 
winian ; and they have equally strong claims to be con- 
sidered as the starting-point of those logical and unflinch- 
ing attempts to view all problems in the light jjf liataal 
selection which have since become more common. B; 
transcending the limits of ordinary biological specialist 
independently of Darwin, and dispensing with his initia 


5 The reservations with respect to mind and language made b, 
evolutionists so contrasted hi many respects as Wallace and Mivai 
should here he mentioned ; see Mivart’s Lessons from Nature, also In 
“ Limit to Evolution," in Nineteenth Century, 1884, 

6 Lie Conti mitid $ Kdnptasmas, Jena, 1885, and Lie Redeutto, 
d, mwlkn Fortpjtanmng, Jena, 1886, 

im-n 
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reservation as to 1*ke possible creation of primeval forms 
and with Wallace’s final caveat as to the origin of man, a 
thoroughly “monistic” view of biology and its kindred 
sciences is obtained. The systematic exclusion of the tra- 
ditional teleology and of that operation of the consciousness 
of the organism assumed by Lamarck (since indefinite struc- 
tural variations cannot be associated with, much less de- 
veloped by, definite psychical ones, and still less by any per- 
manent psychical bias or character) also necessarily follows ; 
and along with this goes the conception of the operation 
of an extra-organismal mind. The struggle for existence is 
the sole condition of human progress ; and the conception 
of prevalent or predominant altruism, as systematize^ by 
past philosophy and tradition, is thus an ailoy of senti- 
mental illusion with baser elements. The doctrine of 
natural selection is in this way fully developed into a 
substantially Neo-Lncretian philosophy, and, in justice to 
the logical clearness of the author to whom we especially 
owe this systematization, it must be Admitted that those 
who grant his postulates, without endorsing his conclusions, 
have in all cases either refrained from continuing their 
development or fallen back upon the insertion of some 
caveat or thus ex machinci at an arbitrary point. 

To In the same way we have this view of ajl things in 
organic s tmggle applied to the explanation of the internal structure 
And 0 ^ antl taction of the organisnuitself. ^ Onte more io quote 
function. Huxley, 1 “ It is a probable hypothesis that what the world 
is to organisms in general each organism is to the mole- 
cules of which it is composed. Multitudes of these, having 
diverse tendencies, are competing with one another for 
opportunity to exist and multiply, and the organism es a 
whole is as much the product of the molecules which are 
victorious as the fauna or flora of a country is the product 
of the victorious organic beings in it.” This view has 
more recently been considerably developed by Roux, 2 and 
from its logical continuity with the major theory of which 
it is a corollary is gaining widened acceptance. 

With regard to the destructive criticism of the old teleo- 
logy, which has been led by Haeckel, and aided or ac- 
quiesced in by other natural selectionists, it is important 
to note that the obvious proposition has also repeatedly 
been urged (e.g. } by Huxley and Weismann no less than 
by their critics, such as Yon Hartmann and Lotze), that, 
just in proportion as our explanation of the origin of 
organic structures, functions, and adaptations becomes in- 
creasingly mechanical, so does ai^ increasingly rigorous 
teleological view of this mechanism feappear. At most, 
therefore, we should have exchanged an external and 
mechanical view of teleology for an (at least relatively) 
internal and dynamical one. 

Sexual The later hypotheses accessory to natural selection can here be 
selection, only very briefly outlined. » Partly in course of his inquiries into 
the descent of man, partly also to account for many remarkable 
phenomena of sexual differentiatlbu in animals (see Sex), Darwin 
* was led to develop the hypothesis of sexual selection which he had 

\ already suggested in the Origin of Species. Not merely do indi- 

viduals struggle for existence*, but the males struggle for the females ; 
thus the more vigorous tend to obtain mates, and so leave most 
progeny to repeat the struggle. Special weapons are used in the 
struggle, both offensive, like the cock’s spurs or the stag’s horns, 
and defensive, like the lion’s mane ; and advantageous variations 
of these tend to be accumulated. But, as the more beautiful or 
melodious males appear often to obtain the preference of the females, 
thffe isklstf^rround for the conception that the aesthetic advantages 
frequent in the male sex have similarly been acquired, the more so 
as we have common experience of how rapidly artificial selection 
can accumulate superiorities of plumage or song. After the opera- 
tion of sexual selection has been traced as far as possible through 
the animal kingdom, the doctrine is applied to man, with the con- 
ciusioa “ that o? all the causes which have led to the differences in 

1 A frank and uncompromising application of this doctrine to the 

interpretation of nature and society will also be found in Huxley’s 

** Struggle for Existence,” in Nineteenth Century, February 1888. 

8 Iter SUmnfd* Thdle m Ontmimus. Lerosic. 1876. 


external appearance between the races of man, and to a certain 
extent between man and the lower animals, sexual selection had 
been the most efficient.” Acceptance of this -hypothesis lias been 
much less general than of natural selection. Criticism has been 
busy, and this langes from the serious yet partial dissent ot Wallace 
to fundamental contiast, such as is involved in the theory of the 
nature and origin of sex suggested in the aiticle Sex, which views 
the degree of development of the external character of sex as essen- 
tially the outward expression of a piopoition.il stage ol the evoli> 
lion of constitutional “maleness” or “femaleness” (i.e., kata-holm 
and anabolic diathesis lespei lively). 

Under the title of “physiological selection” G- J. Romanes has Physio- 
lately proposed “ an additional suggestion as to the oiigin oi species, ” logical 
of which the more critical than constructive essence may be briefly selection 
given in tho author’s own words : “As a theory of oiigin of species 
natural selection has in its way three caulinal difficulties, — (3 ) the 
difference between species and varieties in respect of mutual fei tility, 

(2) the swamping effects of free intercrossing upon an individual 
variation, (3) the inutility to species of so large a proportion of 
specific distinctions. . . . Natural selection is not, propeily speak- 
ing, a theory of the origin of species : it is a theory of the origin— 
or rather of the cumulative development— of adaptations. When- 
ever any variation in tho highly variable reproductive system 
occurs, tending to sterility with the parent rorm, without entailing 
fertility with the varietal form, a physiological barrier must inter- 
pose, dividing tho species into two parts, free to develop distinct 
histories, without mutual intercrossing^ or by independent varia- 
tion. By regarding mutually sterile species as records of variation 
in reproductive systems, we aie at work, so to speak, on the foun- 
dation of the matter,” 3 

Laws of Variation, 

Even those who attach most importance to the doctrine Origin of 
of natural selection as affording a rationale of the process varia ' 
of organic evolution will not seriously dispute that, even tlon& * 
were this explanation completely extended to all the de- 
tails of plant and animal life, another and deeper explana- 
tion would still be necessary. That is, the theory of 
natural selection, being from the external standpoint only 
— that of the adaptation of the organism to survive the 
pressures of the environment — would all the more urgently 
stand in need of a complementary internal explanation, 
which should elucidate the physiological process of change 
through which the organism has actually beefl enabled to 
adapt itself. As a recent writer tersely expresses it, “ Tho 
survival of variations is a matter secondary to their origin, 
and it is becoming realized more and more that this is 
the point to be explained.” How, in short, do we get the 
variations without which natural selection would have 
nothftig on which to operate? Here we can no longer Darwin’s 
remain satisfied with the merely general conception of theory, 
variation as essentially indefinite, with which we have be- 
come familiar as the postulate (p, 81) of the theory of 
natural selection, 4 but must add to it a retrospect of the 
theories of earlier authors such as has been already out- 
lined, — (a) a summary and discussion of the extensive 
labours of Darwin upon the problems of variation from 
which this conception of indefiniteness was generalized, 
followed by (l) an account of subsequent progress. Un- 
fortunately the voluminousness of this literature makes 
such a task practically impossible : instead of the enormous 
wealth of concrete details accumulated with respect to the 
Variation of Animals and Plants under Domestication , a 
reference to the volumes under that title must almost suffice. 

Some acquaintance with this work is, of course, necessary 
adequately to appreciate the force of its author’s general con- 
clusions ; these may, however, be briefly outlined from tho 
chapter of the Origin of Specks (chap, v.) devoted to the 
laws of variation, and from those (xxii.-xxvi.) of the larger 
work which contain an ample yet similar discussion, 

“Our ignorance of the laws of variation is profound. Not in 
one case out of a hundred can we pretend to assign any reason 
why this or that part has varied,” Changed conditions generally Environ- 
induce mere fluctuating variability in individuals, yet sometimes monk 

3 Journ, Imm. Soc ., six., 1886, For the criticisms of Wallace, 

Argyll, Meldola, Catchpool, and others, see Mure, vol. xxxiv, 
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diiect and definite effects upon the mass. The facts and considera- 
tions for and against the belief that the conditions of existence act 
in a pott lit manner in causing definite modifications of stiuctuie 
arc confionted m detail. In some few instances a marked effect 
has been lapidly produced, £.</., on European men in the United 
States, European dogs in India, hoises in the .Falkland Islands, 
oisteis in the Meditenanean, Ac. The chemical compounds of 
sonic plants and the state of their tissues are readily affected by 
changed conditions. The production of galls, Ac., shows how great 
Plunges in stiuctuie and colour may lesult fiom chemical changes. 
We almost ceitainly know that oiganic beings in a state of nature 
imyhe modified m vaiious definite ways by the conditions to which 
they h,i\e been long exposed ; but it is difficult to distinguish be- 
tween the definite lesult ot changed conditions ami the accumula- 
tion through natural selection of indefinite variations which have 
pioved serviceable. But, even gi anting the utmost weight to con- 
ditions, w T e can rarely see the precise 1 elation between cause and 
effect. Moieover, many animals and plants of wide range and 
great diversity of experience yet remain uniform in character. 
Again, the degiee to which domesticated birds, Ac., have varied 
docs not stand in any close 1 elation to tlic amount of change to 
which they have been subjected. In fact, ivo may have similar 
modifications under difleient conditions, different modifications 
under similar change •of conditions, or no modifications at all. 
Closely paiallel varieties aie often produced from distinct races or 
even species without ascertainable unity of conditions. Bird-varia- 
tions, too, seem conspicuously independent of circumstances. All 
these considerations tend t» force on our minds the conviction that 
what we call the external conditions of life are in many cases quite 
insignificant in comparison with the organization or constitution 
of the being which varies. No doubt each variation may have its 
efficient cause, hut it is as hopeless to search for the cause of each as to 
say why a chill or a poison affects one man differently from another. 
With respect to acclimatization, although habit does something 
towards the success of the process, yet the appearance of constitu- 
tionally diffeient individuals is a far more effective agent. 

Use and Increased use adds to the size of muscles, together with the 
disuse, blood-vessels, nerves, bony crests of origin, and even the whole 

hones ; it also inci eases glands and strengthens sense-organs. In- 
creased and intermittent piessure thickens the epidermis ; change 
of food modifies the coats of the stomach and alters the length oft 
the intestine. Disuse weakens and diminishes all parts of the 
organization, — lungs and chest, wings and their associated bones, 
&c. Although in domesticated animals this never goes so far that 
a meie rudiment is left, it seems often to have occurred in nature, 
the effects of disuse being aided by economy of growth with inter- 
crossing. Changed habits may lead to use or disuse of organs, and 
consequently to their modification ; yet the effects of habit, use, 
and disuse have often been largely combined with the natural selec- 
tion of innate variations and sometimes overmastered by it. 

Corre- Correlated variation means that the wdiole organization is so tied 
lated together during its growth and development that, when slight 
variation, variations in any pari; occur, and are accumulated through natural 
selection, other parts become modified, apparently irrespective of 
advantage in tho change, Yariations of structure in the young 
often affect those of the mature animal ; the influence of hard parts, 
mechanical pressure, the relative positron of parts, and the size of 
the whole body all have important influences. Homologous tissues 
may exhibit associated valuations, e.g., hoofs, hair, and teeth. * In 
most cases the correlation is, however, quite obscure, and may seem 
to be of no utility to the species, as with various monstrosities and 
diseases. Colour maybe associated with other constitutional pecu- 
liarities, Although correlation is of much importance, wo may 
also falsely attribute to it structures which are simply due to in- 
heritance or natural solection, or its offects may he inextricably 
commingled with those of increased use and of accumulation by 
natural selection, e.g., the gigantic horns of the Irish elk with the 
changes necessarily associated with the acquirement of them. 

Varia- Homologous and multiple parts are peculiarly variable, and often 
bilifcy of tend to cohere. .Rudimentary and lowly organized structures are 
homo- variable. Tho law of compensation of Goethe and Geoffrey, “that 
logous in order to spend on one srde nature is forced to economize on the 
parts. other,” holds true to a certain extent with domestic production, 
but more doubtfully in nature. 

Mechani- Mechanical pressure and relative position of parts seem to he of 
cal pres- some importance in determining variations ; but such changes are 
sure, &c. often due to reversion to long-lost characters, which may frequently 
occur. A part extraordinarily developed in any species tends to 
be highly variable. Specific characters are more variable than 

f eneric characters. Distinct species present analogous variations ; 
ut this may arise either from analogous constitution or from re- 
version, Secondary sexual characters are highly variable. “ What- 
ever the cause maybe of each slight difference between the offspring 
and their parents— and a canse for each must exiat-^we have reason 
to believe that it is the steady accumulation of beneficial differences 
which has given rise to all the more important modifications of 
structure in relation to the habits of each species.” 
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The preceding outline of Darwin’s majn portions (which Result, 
are in harmony with his essential doctrine of indefinite of ^cent 
variability) prepares us for the* discussion of more recent 
research and opinion. But for our present concrete know- op m kin. 
ledge of the influence of environment, use and disuse, in- 
cluding all such researches as those of Semper, 1 or the 
peculiarly brilliant and luminous investigations of Poulton,- 
the recent valuable summary of Arthur Thomson :! may 
conveniently be referred to. The corresponding theoretic 
argument for the definite causation of most variations by 
these agencies has been recently re-stated by Spencer, 1 
along with his proposed limitation of natural selection. 

This should be taken along with the testimony of the 
American Nfto-Lamarekian school, among which tho learned 
and suggestive, though too undigested, essays of Cope 5 
are especially prominent. The views of Nageli, Mivart, 
and other advocates of internal variation here present 
themselves anew, along with the criticisms and replies to 
them, as also Weisnuann’s doctrine of variability as being 
ultimately germinal. But space precludes tho survey of 
this voluminous and unfinished controversy, which, more- 
over, would not at present yield any general result, since 
neither the various inductive and deductive arguments, 
nor the organismal, functional, (fee., and environmental 
explanations which these variously favour, have been as 
yet exhaustively* stated, still less properly confronted, arid 
least of all reconciled, by any author. 

It may be more profitable to attempt, though necessarily Proposed 
in barest outline, a fresh re-examination of the entire field, fresh 
This may be most appropriately introduced, and the initial ° r 
conception of the present part of the discussion re-stated, tion ‘ a { 
by a passage from Weismann, whose substantial acceptance laws, 
of the doctrine of natural selection has already been noticed * 

(p. 81). “ We certainly cannot remain at the purely em- 

pirical conception of variability and heredity as laid down 
by Darwin in his admirable work. If the theory of selec- 
tion is to furnish a method of mechanical explanation, it 
is essential that its factors should be formulated in a precise 
mechanical sense. But, as soon as we attempt to do this, 
it is seen that, in the first enthusiasm over the newly dis- 
covered principle of selection, the one factor of transform- 
ation contained in this principle has been unduly pushed 
into the background to make way for the other more ap- 
parent and better known factors. The first indispensable 
factor, and perhaps the most important in any case, in every ** 
transformation is the physical nature of the organism itsslf.” 

Let us briefly summarize, therefore, the main results of a 
fresh survey of the leading variations presented by plants 
and animals, i.e., no longer commencing with the analogy 
of human selection upon the smallest varietal and specific 
distinctions, and arguing on LyelPs principle for the cumu- 
lative origin of the characters of larger groups, but consider- 
ing those larger differences fj$m the standpoint of general 
physiology, without any hypothesis at all. 

The physiological principle invoked is simply that antithesis be- Prepon- 
tween rcpioduetive functions and individual ones which has been derance of 
familiar since the dawn of physiology, and. which, when reduced species 
to its physical terms, is obviously deducible from tho principle of main- 
conservation of energy. Instead of the generally received doctrine, taining 
summarized above, that of indefinite variation, with progress by ends over 
means of struggle for existence among individuals, its systematic indi- 
application furnishes a detailed re-interpretation ot the forms pre* vidual 
sonted by plants and animals comparable to that affdlflePTby the struggle 
received hypothesis, but with an essentially altered view of the and de- 
process and factors of organic evolution as a whole. Briefly stated, velop- 
ment. 

1 Animal Life, Int. Sci. Series, 1881. 

2 Proo , Roy. Sob, 1884-88. 

8 “A Synthetic Summary of the Influence of Environment,” in 
Trans. Ray. Phys. Soc, Min., 1887-88, 

4 Factors of Organic Evolution, London, 1886 (reprinted from Nine- 
teenth Centwry). * 

s The Origin of ihe Fittest, London and New York, 1887. 
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tlio view of evolution liras readied is that of definite variation, with 
progress essentially tlnongh the subordination of individual struggle 
and development to spedes-ma-n taming ends, 

Arrest of Let us commence with the origin of tlio floiver, which all botanists 
vrgota- agico in regarding as a shortened blanch. The appaient explanation 
tion by ot nitmaf selection (from two other alternatives, one lengthened, 
repro- the other un shortened), although morphologically reasonable, is at 
dmtion. onto excluded hy the physiological one ot Inevitable slioitening, 
since the expense of the repioductive functions necessarily checks 
the vegetative ones, and since wo cannot speak of selection where 
the imaginable alternatives arc physu ally impossible. Siimlaily, 
tlie shoi teiimg of tlio inflorescence from raceme to spike 01 flowei- 
liead, or its hollowing into a fig, with the corresponding reduction m 
the size of the flowers, leceives tlie same explanation— growth of 
axis and of appendages clucked by reproduction— superseding that 
cuirent, viz., by nieie convenient adaptation to fertilization by 
insects. The internal structure of the flower is simjlaily modified, 
as may be shown in detail in the passage fioin hypogyny through 
perigyny to epigyny (these being simply stages of the progressive 
aircst of the growth of the axis), in the reduction of the floral 
envelopes and stamens and the number of carpels and ovules, and 
even in tbe transition from perispermic to endospeimic and finally 
exalbuminous seeds. Hut these are the most impoitaut of floral 
variations, and furnish the essentially distinguishing characters of 
the natural orders ; heme, when these are seen, instead of being 
indefinite, to bo parallel and definite [i.e., determined through the 
continuous checking of vegetation by reproduction along what is 
thus a single and definite groove of progressive change), the import- 
ance of natural selection changes wholly from that of selecting and 
accumulating supposed indefinite variations to that of retarding 
definite ones after the stage of maximum utility has been in- 
dependently reached. The samo f simple conception unlocks in- 
numerable problems of floral morphology, large and small alike : 
c.q., it interprets with equal ease the inevitable development of 
gymnosperm into angiosperm (by continuous subordination of the 
reproductive carpellary leaf) and the origin of refined minor adapta- 
tions, like the splitting fruit of the geranium or the cupped stigma 
of the pansy, not as achievements of natural selection from among 
fortuitous variations, but as naturally traceable to the checked Vege- 
tation of their respective types of leaf organ, just as in the familiar 
case of the pinnately-lobod outer sepals of the rose bud. The origin 
of iloral colour as primarily an inevitable consequence of the same 
principle of vegetative subordination through reproductive pre- 
ponderance was long ago pointed out by Spencer, who unfortunately, 
however, also accepted without scrutiny the orthodox hypothesis 
that this incipient floral colour would revert to the ordinary green 
vegetation but for tbe accident of its attractiveness to insects, 
and consequently must have owed its accumulation simply to the 
repeated preservation of the offspring of the accidentally brightest 
coloured; whereas we now see that the arrest of vegetative 
greenness in the flower and tlie exclusive appearance of those colour- 
ing matters associated with the imperfect vegetation of spring and 
autumn aro a continuous process of its subordination as a vegeta- 
tive, and its development as a reproductive, apparatus. Adapta- 
tion to insects thus takes a quite secondary place ; similarly with 
the leafy arrest and floral coloration of bracts ; while a detailed 
examination of thorny plants pracfcicall^xdudea the hypothesis of 
mammalian selection altogether, and shows spines to arise as an 
expression of the diminishing vegetativeness— in fact the ebbing 
vitality— of a shoot or even of an entire species. Evergreens tend 
to arise in all orders among the forms of more vegetative habit, and 
in such forma the amount of flowering is usually diminished rela- 
tively to the deciduous members of the same group, whilst such con- 
stitutional vegetativeness checks the progress of floral evolution, 
Hence it is that evergreen? and even orders in which they largely 
occur, are usually less differentiated than their deciduous congeners. 
The apparently indefinite variations presented by domesticated 
plants, the cabbage tribe, are at once classified and interpreted 
as so many stages along the same courso (from leafy kale, through 
Brussels sprouts with many leaf buds, to cabbage with apical flower 
bud, and finally to cauliflower). The importance of this line of evi- 
dence for the Darwinian view of variation and selection becomes 
still further reduced, although also broadly settled, when we note 
that, since the subordination of vegetative to reproductive pre- 
ponderance gave us the origin of ordinal characters, the converse 
inrproK'msafc of individual characters at the expense of reproduc- 
tive ones (on which domestication usually insists and artificial selec- 
tion depends) can only give us minor ones, for the most part varietal 
or specific, if so much. The Lyellian analogy for the ultimate 
accumulation of varietal differences into ordinal characters has thus 
been misleading. The preceding transition of both organography 
and physiology from empirical to rational carries with it a similar 
transition from empirical to rational taxonomy as well : the antagon- 
ism of vegetative and reproductive habit is seen to be also general 
and constitutional. Just as the liliaceous type ranges on one side 
towards the characteristically vegetative grass or reproductive 
orchid, so is it with the main variations of every natural alliance, 


be this older, genus, or even species. Thus the Piaminculaceoe hai o 
their grassy and their orchid-like types in meadow-rue and larkspur, 
yet the species of these very genera show examples of the opposite 
swing ot variation ; again, the two species or varieties of British oak 
(Q.jpedmicnhfasiiid Q. srssiliflora) are thus, so to speak, the incipient 
grass and orchid forms of their common ancestor (Q. Ilobur). What 
we call higher or lower species or orders are thus the leaders or the 
laggards along one or other of these two lines of variation, the lepie- 
seutatives ot some stage of the predominance on one side or other 
of that oscillating balance between vegetative and lcpiodnctive ] no- 
cesses which have long been known as the essential functions of 
organic life. 

The results of a similar survey of the animal world, despite the Working 
greater intricacy of the problem, are scarcely less dehnite or com- of the 
prehensive, and at once lead to a deeper interpretation of the whole, law in 
Commencing with an ascending survey, we recognize such essential animal 
types of Protozoa as the rhizopods, gregarines, and infusois, not as woild 
the empirically selected pioducts ot spontaneous variation among 
indefinite possibilities, but simply as the predominatingly amoeboid, 
encysted, and motile phases of the primeval cell-cycle (see hfoupHO- 
logy), these three forms of which aie fixed by the properties ot proto- 
lasm itself (see Sex, vol. xxi. pp. 720-724), each particular phase 
eing fixed by the constitutional bias (diathesis) of its type towards 
anabolism or katabolism (see Physiology Protoplasm). This 
rationale of variation in ultimate terms, i.e.) both cellular and proto- 
plasmic, both morphological and physiological, may be continued 
through all fields, c.g., embryological or pathological,for some diseases 
are coming to bo interpreted as the progressive variation of some func- 
tion and organ which only disturbs the general balance in its progress 
towards a new and higher equilibrium. 1 This conception ot physio- 
logical as well as merely structural life-history rationalizes both 
animal and vegetable taxonomy. Thus tlie greatest of all steps in 
morphological progress, that from the Protozoa to the Metazoa , is 
not due to the selection of the more individuated and highly adapted 
forms, but to the union of relatively unindividuated cells into an 
aggregate in which each becomes diminisliingly competitive and 
increasingly subordinated to the social whole. Passing to trifling 
variations, such as the internal deposition of spicules, we interpret 
these neither as mere accidents, nor as pure advantages for support 
or defence, but as arising like plant-crystals or gouty deposits as 
•unremoved waste products, accumulating with local or constitu- 
tional passivity. How the inevitable constitutional preponderance 
of anabolism or katabolism excludes spontaneous variation and 
subordinates external selection in tbe formation of types would 
become clear could we pass in review tbe animal kingdom, and note 
how its various alliances all range from passive to more active 
forma We should compare the coral or sponge at ftne ond of the 
scale with the similarly passive (and consequently also skeletal) 
tortoise and glyptodon at the other. We should read in their 
anabolic diathesis the secret of accumulating size and of inevitable 
extinction (nay, even unravel the apparent contradictions with re- 
spect to the influence of the environment, as being specially strong 
upon the passive types, which hence are far richer in species than 
the corresponding less readily influenced active forms). 

Finally, the preponderating importance of the species-maintaining 
over the individual functions should again be noted in animals as 
Jn plants, since the conviction thus becomes inevitable that, in stat- 
ing; the process of evolution essentially in terms of the survival of 
the fittest in competition, the centre of gravity of the subject Las 
been misplaced The constant primary insistence upon individual 
competition for food, and the very subordinate recognition of the 
importance of sexual and social co-operation for well-being, which 
are characteristic of the prevalent theory (witness their proportion in 
the preceding summary), are traceable at once to the confusion of 
putting the nutritive factors “in the first place’’ because they precede 
the reproductive in time ; whereas the organism inevitably enters 
upon reproduction and so cedes tlie preponderance— “the first place” 

—to tlie other-regarding functions. That increase of reproductive 
sacrifice which at once makes the mammal and marks its essential 
stages of further progress (monotreme, marsupial, placental), that 
increase of parental care, that frequent appearance of sociality and 
co-operation which even in its rudest forms so surely secures the 
success of the species attaining it, bo it mammal or bird, insect or 
even worm,— all these phenomena of survival of the truly fittest, 
through love, sacrifice, and co-operation— need far other promi- 
nence than they could possibly receive on the hypothesis of the 
essential progress of the species through internecine struggle of its 
individuals at the margin of subsistence. Yet these cases are only 
the supreme outcomes of that continuous and definite process of 
variation through individual subordination and species-maintain- 
ing preponderance which we have seen modelling even the vege- 
table world. 

In short, while no more denying the existence of com- 
petition in nature than the fact of organic progress, we 
deny the assumed relation of these as cause and effect , 

1 (/..Sutton, Qmertd Pathology, .London, 1886. 



VAR- 

and propose an interpretation in essential respects directly 
converse, without denying the minor agency of use and dis- 
use, environment, -<fcc. Each of the greater steps of progress 
is definitely associated with an increased measure of sub- 
ordination of individual competition to reproductive or 
social ends, and of interspecific competition to co-operative 
adaptation. The ideal of evolution is thus an Eden ; and, 
•although competition can never he wholly eliminated, and 
progress must thus he asymptotic, it is much for our pure 
natural history to see no longer struggle, but love, as 
“creation’s final law.” While ceasing to speak of inde- 
finite variation, we may of course still conveniently retain 
the rest of the established phraseology, and continue to 
speak of “natural selection” and of “survival of the fit- 
test,” always provided that, in passing from the explana- 
tion of tlio distributional survival of individuals or species 
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in contest within a given area to tho interpretation of the 
main line of their morphological and physiological progress, 
we make the transition irons, the self-iegarding to the 
other-regarding (in ethical language, from the egoistic, to 
the altruistic) sense of these terms which has above been 
outlined. 1 

It would be premature to enter upon the extended or 
deductive application of these considerations, since, pend- 
ing their acceptance, the preceding statement of the received 
doctrine of natural selection from spontaneous variations, 
with all its logical consequences (pp. 81-82), remains valid, 
Conversely, it is of course obvious that their adoption 
would involve the extensive modification of the leeeivcd 
doctrine, as jvell as the complementing of new constructive 
attempts by a re-examination of earlier views of both the 
process and the philosophy of evolution. 2 (p. ge.) 


VARIATIONS, Calcxjltjs op. I. It has been observed 
(Maxima and Minima, vol. xv. p. 643) that the origin 
of the calculus of variations may be traced to John* Ber- 
noulli’s celebrated problem, published in 1696 in the Acta 
Eruditorum of Leipsic? under the following form, Datis hi 
piano vertical i daohus pmictis A et B, assignare mobili M 
viam AMB per quam gravitate sna descendens , et moveri 
hicipiem a puncto A , brevissimo tempore perveniat ad 
pit net um B. This problem introduced considerations en- 
tirely different from those hitherto involved in the discus- 
sion of curves, for in its treatment it is necessary to conceive 
a curve as changing its form in a continuous manner, that 
is, as undergoing what is styled deformation . This change 
of form can be treated analytically as follows. 

Suppose y — f(x) to represent the equation of a curve, 

and let us write y=f( x) + ayp(x) (1), * 

where a is an infinitesimal quantity, and ip(x) any function 
of x subject only to the condition of being finite for all 
values of x within the limits of the problem. Then 
equation (J) represents a new curve indefinitely close to 
the curve y -fix ) ; and by varying the form of we 
may regard (f) as representative of any continuous curve 
indefinitely near to the original curve. 

2. Again is the difference of the y ordinates of the 
two curves for the same value of x ; this indefinitely small 
difference is called the variation of y } and is denoted by 
By, It may be regarded as the change in y arising solely 
from a change in the relation connecting y with x, while 
x itself remains unaltered. In general, if y be a function 
of any number of independent variables x v x% . . * av/then 
By represents any indefinitely small change" - in y arising 
solely from a change in the form of the function, w r hile x v 
x 2i &c., are unchanged. Thus the variable y may receive 
two essentially distinct kinds of increment, — one arising 
from a change in one or more of the variables, the other 
arising solely from a change in the relation which connects 
y with these variables. The former increments are those 
contemplated and treated of in the ordinary calculus ; the 
latter are those principally considered in the calculus of 
variations. 

We shall follow Strauch, Jellett, Moigno, and the prin- 
cipal modern writers on the subject, by restricting, in 
general, the symbol B to the latter species of increment. 
In many problems both kinds of increment have place 
simultaneously. Thus, if y */(j? 19 % x z ), and if A y denote 
the total increment of y , we have 

§**+£?*+&*• (2); 

and so on in all cases. ^ ^ 

3. It is readily seen that and in general 

that B^r = ~By t The last equation may be written 


, W'y=D"dy.. . 

where D stands for the symbol of differentiation, 


<»), 

d_ 

dd 


4. We shall adopt Newton’s notation and write y for 


dy cPy d ]l y 

y for — 9 ^00 for "p and proceed to consider the 


variation of the general expression V =f(x, y, y, y, . . . y^\ 
in whiaih the fcwmi of the function /is given, while that of 
y in terms of x is mdetenninai^. Here, considering x as 
unchanged, we have 




Now let 


, dr. (n ) 

■■ + W> 0 ^ • 

JUL = P 

dy * * dy * v ‘ ’ * c ly 00 n ’ 

then we have 

5 r=Pdy+J> 2 my+P‘2l )% -}- . . . +PnD n hj (4). 

5. Next let us consider the variation of the definite 


*r 

dv ’ "dy 15 * ' * i 


integral U— f xq Vdx : where V docs not contain either of 
the limits x Q and x x . Here, when the limits are unchanged, 

[v i 

we have B U— / B Vdx, and, when the limits undergo change, 
J x 0 


SU=S I Fdx= rsV4x+ Fiffei- r 0 cfc 0 (5). 

6. We shall here bring in a new symbol, called the sign 
of substitution. , which was introduced by Sarrus. 3 Thus, 4 * 
if F be any function Of x, y, (fee., the result of substituting 
x x for x in F — the other variables being unchanged — is 

/ ajj 

F in the form of notation adopted by 

fx j 

Moigno and Lindelof A The difference between J F and 
j^F is represented by j* 1 F \ Employing this notation, (5) 

is written 8U~ f** 8* Vdx (G). 

J XQ 1 

7. We now proceed to transform the last equation, commencing 
with the case m which V is a function of x, y, and y solely. 


Hero oU= f (F5y -f F 1 Eoy)dx +• j Vdx, 

J iTo x o 

m - 

Next let rbe a function of®, & and y, then - 


SU= r {PSy + PiDSy + PJPSy)dx + J* 1 Vdx. 

J a-p [_J0 

1 Geddes, “ On Variation in Hants,” “ On the Origin of Thorns and 
Prickles/’ and “ On the Origin of Evergreens/’ in Trans. But. Soc. 
Min . , 1886, 1887, 1888. 

2 Geddes, “A Restatement of ihe Theory of Organic Evolution/ 
Hoy. $ be. Min.> 1888. 

8 JRecherches snr It Calcul dee Variations , 1848. 

4 Calc . dts Var 1861. 
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li (iiculation, ,> and lie went far to demonstrate the systemic 
arcuLtion. He cxpenmeutally piovud that, when a vein 
is tii d, it fills below and not above the ligatme. The 
billowing passage fiom his Qu ufwiub 2faUcj (lib. v. } cap. 
4, lob 121), qnolcd by Gim^ee, shows Ins views — 

1 TIk hm 0 s, Ihoitlouji n\iU 4 thowtum blood iiom the ujit 
vciilmk ot tin in II U tin ujh i nni Ulvt an tiliiy, ond lttuinni^ 
it dv linrioin *sis to tlu luul ut* i y (jmlmon ny a tin), whuh 
it mis tow mb (la 1<*1 \ < nil i 1< oi ili< Ik til, union, bnngni Ihc 
i h. M itnup ti iumi itbd tluoiuji tlu iliuimb oi (lie aspen utem 
(ti ilIk \ ii 1 1 ion Iml tub si nil li in oti nd* l woo lliovanl 
<uii n , M t not uiiiumum hiu^i ilh tin iputim asli’lni tliouJU, 
tanjuis \Mtu a tomb onlv. r llus uuuhliou of tin blood {lime 
wh linin'* < n t uT il Qfii) tioui the lijit Mil tilde of the hint 
tluouji tlu. lun 0 s m to tin h it v< uliu lc of ilic sum t\d( tly allies 
with wliil ipjx us lioiu <lissc< lion. For fheie oic two loaptiaes 
oiulmg in tlu nj.it unhide and two in tlu left. l»Ut of the two 
nib one mlioimts; the othei fits out, tlu membum s (valus) 

I tang < onstitutul a< < oulmglv 

Still Uescilpmiis clung to the old idea of there being an 
efflux and lefiux of blood to «nd fiom the heart, and lie 
had confused notions as to the veins conveying nutiitiv e 
matter, whilst the aiteiks cariicd the vital spiiits to the 
tissues. He does not e^en appear to have thought of the 
heart as a contractive and propul&ive oi 0 an, and attributed 
tlio dilatation to “ an effervescence ot the spirit,” whilst 
the contraction, — or, as he termed it, the “collapse,” — was 
due to the appropriation by the lieait of nutiitive matter. 
■Whilst he imagined a communication between the termina- 
tion of the ai teries and the commencement of the v tins, 
he docs not appear to have thought of a direct flow of 
blood lrom the one to the other. Thus he cannot be re- 
garded as the ti uo discoverer of the circulation of the 
blood. More recently Eieoiani has put forwaid claims «n 
behalf of Carlo Ituim as being the true discoverer. Ruini 
published the fiist edition of his anatomical writings in 
1508, the year William Harvey entered at Padua as a 
medical student. This claim has been carefully investi- 
gated by Gamgee, who has come to the conclusion that it 
cannot be maintained. 1 

The anatomy of the heart was examined, described, and 
figured by Bartolomeo Eustacheo (r. 1500-1574) and by 
Julius Cjesar Aranzi or Arantius (r. 1530-1589), whose 
name is associated with the fibro-cartilaginous thickenings 
on the free edge of the semilunar valves {corpora Amntw). 
Hieronymus Fabricius of Acquapendente (1537-1619), the 
immediate predecessor and teacher of Harvey, made the 
important step of describing the valves in the veins ; but 
he thought they had a subsidiary office in connexion with 
the collateral circulation, supposing that they diverted the 
blood into branches near the valves ; thus he missed seeing 
the importance of the anatomical and experimental facts 
gathered by himself. At the time when Harvey arose the 
general notions as to the circulation may be briefly summed 
up as follows : the blood ebbed and flowed to and from 
the heart in the arteries and veins ; from the right side at 
least a portion of it passed to the left side through the 
vessels in the lungs, where it was mixed with air ; and, 
lastly, there were two kinds of blood, — the venous, formed 
originally in the liver, and thence passing to the heart, 
from which it went out to the periphery by the veins and 
returned by those to the heart, and the arterial, — contain- 
ing “ spirits ” produced by the mixing of the blood and the 
air in the lungs — sent out from the heart to the body and 
returning to the heart by the same vessels. The pulmonary 
circulation was understood so far, but its relation to the 
systemic circulation was unknown. The action of the 
heart, ario, as a propulsive organ was not recognized. It 
was not until 1628 that Harvey announced his views to 
the world by publishing his treatise De Motu Cordis el 
Sanguim (see vol. xi. pp. 503-504). His conclusions are 
given in the Mowing celebrated passage 

Gamgee, “Third Historical Fragment,” in Lancet, 1876, 


“And nov I maybe allowed to give in brief my view of the cn di- 
lation of the blood, and to piopose it ioi geneial adoption binoe 
all things both aigument and oculai demoiistution, show that the 
blood passes tlnough the lungs and hcait b> the aunties and 
venlncks, and lb sent foi distnbution to all puts of the body, 
vriitio it makes its way into the vans and poies ot the flesh, and 
then flows by the vans iiom the uiuuuieiem.e on eveiy side to 
(ho antic, fiom lasa to the guatoi vans, end is by than Anally 
riisrinig dinto the ana caw and n to ht amide ot the heait, and, 

Bus m such i quantity, oi m such a fln\ and idlu\, thither by 
the aiteius liitliu by tlir veins, is (aimot possibly he nipnhcd bv 
the m a cstoi, and is much gieatei tlnn can ho liquntd toi urk 
pm poses ol nutation, it is ibsolutely necessny to conclude tint 
tin blood in the annual hod) is impelled m a unit, and is m a 
stite of ceasritss motion, that this is the act oi function which the 
he ut peifoims hy means of its pulse, and that it is tin sole and 
only end of tlio motion and contiuction of the heait ’ (hk \. ch. 
xiv. p 6S) 

Opposed by Caspar Hofmann of Nuiembeig, Ycslingius 
of Padua, and J. Biolanus the younger, this now tlicoiy 
was supported by Roger Drake, a young Englishman, who 
chose it for tho subject of a gia dualion thesis at Leyden 
in 1637, hy llolfink of Jena, and especially by Descaites, 
and quickly gained tho ascendant ; and its author had the 
satisfaction of seeing it confirmed by the discovery ot the 
capillary circulation, and universally adopted. The cir-Capil- 
culation in the capillaries between the arteries and the W 
veins was discovered by Marcellus Malpighi (1628-1694) ^ lla 
of Bologna in 1661. He saw it first in the lungs and the 
mesentery of a frog, and the discovery was announced in 
the second of two letters, Eplstola de Pulmomhu% ad- 
dressed to Borelli, and dated 1661. 2 Malpighi actually 
showed the capillary circulation to the astonished eyes of 
Harvey. Anthony van Leeuwenhoek (1632-1723) in 1673 
repeated Malpighi’s observations, and studied the capillary 
circulation in a bat’s wing, the tail of a tadpole, and the 
tail of a fish. William Molyneux studied the circulation 
in the lungs of a water newt in 1683. 3 

The idea that the same blood was propelled through the Transfer 
body in a circuit suggested that life might be sustained by ol bloo<1 * 
renewing the blood in the event of some of it-bemg lost. 

About 1660 Lower, a London physician (died 1691), suc- 
ceeded in transferring the blood of one animal directly 
from its blood-vessels into those of another animal. This 
was first done by passing a “ quill ” or a “ bin all crooked 
pipe of silver or brass ” from the carotid artery of one dog 
to the jugular vein of another. 4 This experiment was 
repeated and modified by Sir Edmund King, Coxe, Gayant, 
and Denys with such success as to warrant the operation 
being performed on man, and accordingly it was carried 
out by Lower and King on 23d November 1667, when 
blood from the arteries of a sheep was directly intioduced 
into the veins of a man. 5 It would appear that the 
operation had previously been performed with success in 
Paris. 

The doctrine of the circulation being accepted, physiolo- Force of 
gists next directed their attention to the force of the heart, kcartaud 
the pressure of the blood in the vessels, its velocity, anil ™ 
the phenomena of the pulse wave. Giovanni Alphonso 
Borelli (1608-1679) investigated the circulation during the BoxellL 
lifetime of Harvey. He early conceived the design of 
applying mathematical principles to the explanation of 
animal functions ; and, although ho feE into many errors, 
he must be regarded as the founder of animal mechanics. 

In his De Motu A nimalium (1680*85) he stated his theory 
of the emulation in eighty propositions, and in prop, lxxiii., 
founding on a supposed relation between the bulk and the 
strength of muscular fibre as found in the ventricles, 
erroneously concluded that the force of the heart was 
cijual to the pressure of a weight of 180,000 S). He also 

2 See Wh Opera Omnia, vol. i p, 328. 

* Lowthorp, Abridgement Of Trans . Roy* Soc., 5th ed, vol iii. p. 230. 

4 m, p, 231. „ 6 1M, } p. 226. 
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xl cognized and figured the spiral anangement ot fibies in 
the \entiicles. The question was further investigated by 
ill. James Juill, a Scottish physician (1673-1719), who in his 
Account of Animal Secretion, the Quantity of Bhod in the 
Human Body, and Muscular Motion (1708) attempted to 
estimate the velocity of blood in the aorta, and gave it 
at 52 feet per minute. Then, allowing for the resistance 
ot the vessels, he showed that the \ elocity diminishes to- 
wards the smaller vessels, and ai rived at the amazing con- 
clusion that in the smallest % esseh it travels at the rate of 
\ inch in 278 days, — a good example of the extravagant 
cnors made by the mathematical physiologists of the 
period. Keill further described the hydraulic phenomena 
of the circulation in papers communicated to the Royal 
Society and collected in his Essays on Several Barts of the 
Animal (Economy (1717). In these essays, by estimating 
the quantity of blood thrown out of the heart by each 
contraction, and the diameter of the aortic orifice, he cal- 
culated the velocity pf the blood. He stated (pp. 84, 87) 
that the blood sent into the aorta with each contraction 
would form a cylinder 8 inches (2 ounces) in length and 
be driven along with velocity of 156 feet per minute. 
Estimating then the resistances to be overcome in the 
vessels, he found the force of the heart to be “ little above 
16 ounces,” — a remarkable difference from the computation 
of Borelli. Keill’s method "was ingenious, and is of his- 
torical interest as being the first attempt to obtain quan- 
titative results ; but it failed to obtain true results, because 
the data on which ho based his calculations were inaccurate. 
These calculations attracted the attention not only of the 
anatomico-physiologists, such as Haller, but also of some 
of the physicists of the time, notably of Juiin and I). 
Bernoulli. Jurin (died 1750) gave the force of the left* 
ventricle at 9 ®> 1 oz. and that of the right ventricle at 6 fi) 
3 oz. He also stated with remarkable clearness, considering 
that he reasoned on the subject as a physicist, without 
depending on experimental data gathered by himself, the 
influence on the pulse induced by variations in the power 
of the heart or in the resistance to be overcome. 1 The 
experimental investigation of the problem was supplied 
iales. by Stephen Hales (1677-1761), rector of Teddington in 
Middlesex, who in 1708 devised the method of estimating 
the force of the heart by inserting a tube into a large 
artery and observing the height to which the blood was 
impelled into it. Hales is the true founder of the modern 
experimental method in physiology. He observed in a* 
horse that the blood rose in the vertical tube, whiciuhe 
had connected with the crural artery, to the height of 8 
feet 3 inches perpendicular above the level of the left 
ventricle of the heart. But it did not attain its full 
height at once : it rushed up about half way in an instant, 
and afterwards gradually at each pulse 12, 8, 6, 4, 2, and 
sometimes 1 inch. When it was at its full height, it would 
rise and fall at and after each pulse 2, 3, or 4 inches ; and 
sometimes it would fall 12 or 14 inches, and have there 
for a time the same vibrations up and down at and after 
each pulse as it had when it was at its full height, to 
which it would rise again after forty or fifty pulses. 2 He 
then estimated the capacity of the left ventricle by a method 
of employing waxen casts, and, after many such experi- 
ments and measurements in the horse, ox, sheep, fallow 
deer, and dog, he calculated that the force of the left 
ventricle in man is about equal to that of a column of 
blood 7] feet high, weighing 51 \ B), or, in other words, 
that the pressure the left ventricle has to overcome is 


1 Jones, AlridgrtMnt of Phil. Trans., 3d ed. 1749, vol. v. p, 223. 
See also for an account of the criticisms of D, Bernoulli the elder and 
others, Haller's Elemmta Physiologist, vol. i. p, 448. 

2 Hales, Statical Essays, containing EmmstaUcs, &c,, 1733, vohii, 

!>• b 


equal to the pressure of that w eight. When we contrast 
the enonnous estimate of Borelli (180,000 lb) with the 
undei estimate ot Keill (16 oz,)' and when we know that 
the estimate of Ilalos, as corroborated by recent investiga- 
tions by means of elaborate scientific appliances, is veiy 
near the tiuth, we lecogmze the lar highei sen ice rendered 
to science by caielul and judicious expenmen t than by 
speculations, however ingenious. With the exception of 
some calculations by Dan Bernoulli in 1718, theie was no 
gicat contribution to Lemadynamics till 1808, when two 
remaikablo papeis appeared fiom Thomas Young (1773- Thom v 
1829). In the first, entitled “Hydiaulie Investigations,” Youn 8’ 
which appealed m the Phi. Trans., ho investigated the 
friction and -discharge ot fluids running in pipes and the 
^ elocity of rivers, the resistance occasioned by flexures in 
pipes and rivers, the propagation of an impulse through 
an elastic tube, and some of the phenomena of pulsations. 

This paper was preparatory to the second, “On the Func- 
tions of the Heart and Aiteiies,” — the Cioonian lecture for 
1808 — in which he showed more clearly than had hitheito 
been done (1) that the blood-pressure gi adually diminishes 
from the heart to the periphery; (2) that the velocity of 
the hlood becomes less as it passes from the greater to the 
smaller vessels; (3) that the resistance is chiefly in the 
smaller vessels, and that the elasticity of the coats of the 
great arteries comes into play in overcoming this resistance 
in the interval between systoles*; and (4) that the con- 
tractile coats do not act as propulsive agents, but assist in 
regulating the distribution of blood. 3 

The next epoch of physiological investigation is charac- Use of 
terized by the introduction of instruments for accurate mstru " 
measurement, and the graphic method of registering pheno- meats 
mena, now so largely used in science. 4 In 1825 appeared 
E. and W. Weber’s WellenleJire , and in 1838 E. Weber’s Ad 
Not tat. Anatom, et Physiolog ., i., both of which contain an 
exposition of E. H. Weber’s schema of the circulation, a 
scheme which presents a true and consistent theory. In 
1826 Poiseuille invented the hmmadynamometer. 5 This 
was adapted with a marker to a recording cylinder by 
Ludwig in 1847, so as to form the instrument named by 
Volkmann the kymograph. Yolkmann devised the hsema- 
dromometer for measuring the velocity of the blood in 
1850; for the same purpose Vierordt constructed the 
haBmatachometer in 1858; Chauveauand Lortet first used 
their hcemadromograph in 1860 ; and lastly, Ludwig and 
Dogiel obtained the best results as regards velocity by the 
“stream-clock” in 1867, As regards the pulstf; the first 
sphygmograph was constructed by Vierordt in 1856; and 
Marey’s form, of which there are now many modifications, 
appeared in 1860. In 1861 Chauveau and Marey ob- 
tained tracings of the variations of pressure in the heart 
cavities (see p. 99 below) by an experiment which is of great 
historical importance. During the -past twenty-five years 
vast accumulations of facts have been made through the 
instruments of precision above alluded to, so that the con- 
ditions of the circulation, as a problem in hydrodynamics, 
have been thoroughly investigated. Since 1845, when 
the brothers Weber discovered the inhibitory action of the 
vagus, and 1858, when Claude Bernard formulated his 
researches showing the existence of a vaso-motor system 
of nerves, much knowiedge has been acquired a^Jbo the 
i elation s of the nervous to the circulatory system. The 
Webers, John Reid, Claude Bernard, and Carl Ludwig 
may be regarded as masters in physiology equal in stand- 
ing to those whose researches have been more especially 
alluded to in this historical sketch. The Webers took 
the first step towards recognizing the great principle of 

3 See Miscellaneous Works, ed. Peacock, 2 vols., Loudon, 1855. 

4 See Marey, La MMhode Graph, dans les Sc. Mxptr,, Paris, 1873. 

5 Magendie’s Journal, vol. viii. p, 272. 
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inhibitory action ; John Eeicl showed how to investigate 
the functions of nerves by his classical research on the 
eighth pair of cranial nerves ; Claude Bernard developed 
the fundamental conception of vaso-motor nerves; and 
Ludwig showed how this conception, whilst it certainly 
made the hydraulic problems of the circulation infinitely 
more complicated than they were even to the scientific 
imagination of Thomas Young, accounted for some of the 
phenomena and indicated at all events the solidarity of 
the arrangements in the living being. Further, Ludwig 
and his pupils used the evidence supplied by some of the 
phenomena of the circulation to explain even more ob- 
scure phenomena of the nervous system, and they tagght 
pharmacologists how to study in a scientific manner the 
physiological action of drugs. 

Physiology, &c., of Circulation. 

Vessels The blood is contained dining life in a continuous system of more 
md or less elastic and contractile vessels. Tlffese are (1) the arteries, 
:ourse of terminating in (2) the capillaries, from which originate (3) the veins, 
drcula- whilst a special contractile organ, (4) the 
ion. heart, is placed at the commencement of 
the arteries and the termination of the 
veins (see fig. 1). The heart may be re- 
garded as a double organ, each half con- 
sisting of an auricle and a ventricle, the 
right half containing hlood which has 
been returned from the body to*be sent 
to the lungs, and the left hfff containing 
hlood which has been returned from the 
lungs to he distributed to the body. There 
are thus, in a sense, two circulations,— the 
one pulmonary, from the right side of 
the heart, by the pulmonary artery to the 
lungs, through the capillaries of the lungs, 
and" back to the left side of the heart by T* 

• the pulmonary veins, and the other sys- ; 
temie, from the left side of the heart, by 1. 
the aorta, and the arteries which ramify 
from it, to the capillaries throughout the 
tissues, and from thence by the veins to 
the 'right side of the heart. Thus the 
course of the circulation may be traced 
(1) from right auricle to right ventricle, 
through the right auriculo -ventricular Fig. l, —General course of 
opening, guarded by the tricuspid valve ; circulation and some of 
■ (!) fromriglit ventnclebytlie pulmonary 
artery, through the capillaries of the lungs, a, a, a, aorta ; it, part of 
to the pulmonary veins, which .open into left auricle ; P, pulmonary 
the left, auricle ; (3) ftom left:anriele to £> 

left ventricle, through thA left aurieulo- oendiu^or lower vena cava ; 


_ _ _ __ _ aea or wind- pipe; 

j a lre. 5 from ventricle through 
the erreatef. arteries, the medium-sized ar- *.»2r 7 ^ 



ies ; v, d, veins from root of 
neck (internal jugular and 
subclavian), joining to form 
descending or upper vena 
cava ; i f hepatic artery ; l, 
hepatic vein; I, superior 
mesenteric artery, going to 
mesenteiy and bowels ; L, 
portal vtio, going tolfver; V, 
renal artery ; k, renal vein ; 
V, inferior vena cava, split* 


the greatef .arteries, the medium-sized ar- 
teries, and the arterioles into 1 the capil- 
laries of the tissues and organs,? and (5) 
from thence by the Veins, opening into 
. larger and larger trunks, so as ultimately 
to constitute the superior and inferior 
verne cavse, which open* into the right 
nuricle, the point from which we started. 

Bemembering that the walls of tftese tubes 
are all more or less elastic, imagine them ting into the two fiiac veins, 
to be distended with blood ; there would v,1fm Thomson.) 

'then a condition of permanent tension, which would be varied 
ifpmsure were applied to any part of the system. Such a varia- 
tion of pressure would produce a movement , of the fluid in the 
; direction .of less, pressure and, as. the fluid cannot escape, there 
would be a circulation, which would be carried in the same direc- 
; ; tioh by mechanical arrangements of valves. In the living body 
' the contractions of the heart' force blood into the arterial system, 
and increase the pressure in that part of the circulation ; the .arteries 
empty pari? of their contents into the capillaries, which carry the blood 
: to, the’ veins, .so, aa to. tend to an equalization of pressure between the 
: venous and arterial jsysterds. If the pressure in both systems became 
ti&misJ; there would be no <dfa^tion j as the veins pour a portion 

v , it ^he.'hii'oodt Ifcedieart, 1 Shie-organ on being refilled 
C arterial system, and 

possibility during -life. 

£ In 

f'Jti .J i&Mk Jftf 



The Action of the Heart. 

The form, position, and general arrangements of the heart are 
described under Anatomy (vol. i. pp. 899-908), and it is only neces- 
sary here to allude to certain points of physiological importance. 

The substance of the heart is composed of a special variety of 
muscular tissue, along with connective tissue, blood-vessels, lym- 
phatics, nerves, and ganglia. The muscular fibres are of an 
irregularly cubical form, faintly striated transversely, from to 
t |tj inch in length by to T1J Vff inch in breadth, destitute of 
sarcolemma, frequently having bands at tbe broad ends by which 
they anastomose, and showing an oval nucleus. A large mass of 
fibrous tissue and fibro-cartilage (which in some animals, as tbe ox, 
is bony) is found at the base of the heart, in the angle between the 
aortic and two auriculo-yentricular openings ; from it processes pass 
in various directions, and form the bases of the fibrous or tendinous 
rings of the aurieulo-venttieular and arterial openings, and to these 
many if not all of the bands of muscular fibre are attached. These 
bands are arranged in layers. According to Pettigrew (1864), there 
are seven layers of fibres forming the wall of each ventricle,— three 
external, one central, and three internal,— and they are so arranged 
that the first or outer external layer is continuous with the seventh 
or inner internal layer, the second with the sixth, and the thud 
with the fifth. Ludwig (1849) 
gives a simpler arrangement,— 

(l).an outer longitudinal layer 
extending from the base, where 
the fibres are attached to the 
tendinous structures around the 
orifices, and passing obliquely 
towards the apex to enter by a 
twist into the interior of the 
ventricle ; (2) an inner longi- 
tudinal layer composed of the 

same fibres of the outer layer, — Fig. % Fig. 3. 

some of these becoming continu- Fla 2.— Diagram showing fibres passing 
ous with the papillary muscles into a papillary muscle, C. Ludwig, 
(fig. 2) and others forming an ir- a , fibre ; P, papillary muscle, 
regular stratum of 

terminate in the fibrous nngs at ’ * 

the base of the ventricle (fig. 3 ) ; and (3) an intermediate or trans- 
verse layer, the thickest of the three, formed of fibres passing with 
less and less obliquity 
until they are transverse. 

These arrangements are 
shown in figs, 4 and 5, 
and they account for the 
following physiological 
phenomena. (1) The 
auricles contract inde- 
pendently of the ven- 
tricles. So long as the 
rhythmic movement is 
normal, . the auricular 
contractions are equal Fig. 4.— View of fibres of sheep’s heart dissected at 
in number to the ventri- apex to show the “vortex.” a, a, fibres entering 
cular : but, as the heart a P* x at * > S /, e, fibres entering apex 

• dies, there may be several “ tenwly: 141 4 Pettigrew, Qmm S Anatomy.) 
be$is of the auricle for one of the ventricle, and at last only the 
auricles contract The auricular portion of the right auricle is the 
last to cease beating ; hence it is termed the uttmum morions. 
Sometimes also contractions of the vena cava and pulmonary veins 
may be noticed after the heart beats have ceased. (2) The con- 
traction of the circular fibres around the. orifices of the veins empties 
these vessels into the auricles ,* and no doubt these fibres have also 
a sphincter-like action during the, contraction of the cavities, pre- 
venting the regurgitation of blood, and thus doing away with the 
necessity for valves at these orifices. (3) The double arrangement 
of fibres around the auricles produces, when the fibres contract, a 
uniform diminution of the auricular cavity. (4) The spiral arrange- 
ment of the fibres in the ventricular walls expels the blood with 
great force, as if it were propelled by wringing or twisting the walla 
of the cavity. , , 1 ' , , V 

The valves of the heart are as follows (see Anatomy, vol. h p, 
900, fig. 89), (I) The tricuspid guards the right auriculo-ventricular 
opening, and consists of three flapB, formed of fibrous tissue (con- 
taining many elastic fibres) covered with endocardium. These flaps 
are continuous at their base, donning an annular membrane sur- 
rounding the auricular opening, and they are , kept in: position by 
the chordae, teidvnm, which are attached to their ventricular sur- 
faces and ftce mai’gms.^ (2) The bimpid or mtel valve; at the left 

I haring the same structure . T^e ; 

t auriciuAventriculaT-valve9Cont^st'ri.ai»d muscularfibres,.radiatir» 
l frona. the autirie&iniojthe These proi: 
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actions approximating the base of the valves (Paladino). Some of 
the larger chord® tendine® contain striated muscle (Ochl), whilst 
a delicate muscular network 6 

exists in the valvul® Thebesii 
(guarding the openings of 
small veins from the sub- 
stance of the heart into the 
light auricle) and in the Eus- 
tachian valve (a crescentic 
fold of membrane in front of 
the opening of the inferior 
vena cava) (Landois). The 
aortic and pulmonary open- 
ings are guarded by the sig- 
moid or semilunar valves, 
each of which consists of three 
semicircular flaps, each flap 
being attached by its convex 
border to the wall of the ar- 
tery, whilst its free border 
projects into the interior of 
the vessel. The segments con- 
sist of fibrous tissue covered 
with endocardium. At the 
middle of the free border there 
is a fibro-cartilaginous thick- Fig. 6.— View of partial dissection of fibres 
prnucr tmdnlna nr in anterior wall of ventricles in a sheep’s 

heart, snowing different degrees of obli- 
quity of fibres. At the base and apex the 
superficial fibres are displayed in the in- 
tervening space ; more and more of the 
fibres have been removed from above 
downwards, reaching to a greater depth 
on the left than on the right side. a\ eel, 
superficial fibres of right ventricle; 61, 
6i, superficial fibres of left ventricle ; 2, 
superficial fibres removed so as to expose 
those underneath, which have the same 
direction as the superficial ones over the 
left ventricle, but a different direction from 
those over the right ventricle ; at 8 some of 
these have been removed, but the direc- 
tion is only slightly different; 4, trans- 
verse or annular fibres occupying middle 
of thickness of ventricular walls ; 6, 7, 
internal fibres passing downwards to- 



ening called the nodulus or 
corpus Arantii. Erom this 
nodulus numerous tendinous 
fibres radiate to the attached 
border of the valve, but along 
the margin of the valve the 
membrane is tliin and desti- 
tute of such fibres. These 
thin parts are called the Zw- 
nul&. Opposite each semi- 
lunar flap there is a bulging 
of the wall of the vessel, the 
sinuses of Valsalva, In the 
aorta' these are situated one 
anteriorly and two posteriorly 
(right and left). Erom the 
anterior arises the right coro- 
nary artery, and from the 
left posterior the left coronary 
artery, — these vessels being 
for the supply t>f blood to the 


wards apex to emerge at the whorl ; c, c, 
anterior coronary or interventricular 
groove, over which the superficial fibres 
cross; in the remaining part of the 
groove some of the deep fibres turn back- 
wards into the septum ; d, pulmonary ar- 
tery; e , aorta. (Allen Thomson, Quain's 
substance of tke heart (Quain). AluUom y-) 

Dimen- According to Laennec, the size of the heart is about equal to the 
sions and closed fist of the individual. Its mean weight is about 9 to 10 oz. 
John Reid’s fables give the average weight in the adult male as 11 
oz. and in the female as 9 oz. The proportion of the weight of the 
heart to that of the body is from 1 to 150 to 1 to 170 (Quain). 
1Y. Muller gives the ratio of heart weight to body weight in the 
child, and until the body weighs 88 lb, as T76 oz. to 2*2 ft ; when 
the body weight is from 110 to 200 lb the ratio is T41 oz. to 2*2 ft ; 
and when the weight of the body reaches 220 lb the ratio is as *123 
oz. to 2*2 ft, The volume of the heart, according to Beneke, is as 
follows : new-born infant, 1*34 cubic inches ; 15 years of age, 9*15 

to 9*76 ; at 20 years, 15*25 ; up to the 50th year, 17*08 cubic inches ; 
after that there is a slight diminution, There is scarcely any differ- 
ence between the capacities of the two ventricles, although in the 
ordinary modes of death the right is always found more capacious 
than the left, probably because it is distended with blood ; the left 
ventricle after death is usually empty and more contracted. The 
wall of the left ventricle is much thicker than that of the right. 
The specific gravity of heart muscle is 1 *069. The thickness of the 
left ventricle in the middle is in man *44 inch and in woman *43 ; 
that of the right is *16 and *14 inch respectively. The circumfer- 
ence of the tricuspid orifice in man is 4*62 inches and in woman 4*33 ; 

’ of the mitral, 4*13 and 3*78 respectively. r The circumference of the 
pulmonary artery is 2*94 inches ; of the aorta 2 *77 ; of the superior 
vena cava *702 to 1*05 inch ; Of the inferior, vena cava 1*05 to 1*4 ; 

. and the diameter of the pulmonary veins, *53 to *62. 

„ “When the hand is applied to the side, a little to the left of the left 
exaxmn- 1 hippie, and in the interval between the fifth and sixth ribs, a shock 
mghmg or impulse is, felt. If the whole hand be placed fiat over the region 
/heart, of the heart, one may notice the presence or absence of the heart* 

' > , beat, also its situation and extent, arid any, alterations in its 

‘ , ■ " ’> character. ' In some ; rare bases, where there is a congenital fissure 

of the sternum, the finger can be applied to^ various parts of the 


,Au 



of the heart the anatomical limits of the organ may he exactly de- 
fined, and information obtained as to its actual size, as to any 
alterations in the relation of the lungs to the heart, and as to the 
presence or absence of fluid in the pericardium. The direct regis- 
tration of the movements of the heart lias been accomplished by 
the aid of various recording instruments. 1 

The movements of the heart consist of a series of contractions Move- 
wliich succeed each other with a certain rhythm. The period of ments of 
contraction is called the systole , and that of relaxation the diastole, heart. 
The two auricles contract and relax synchronously, and these move- 
ments are followed by a simultaneous contraction and relaxation 
of the ventricles. Thus there is a systole and diastole of the 
auricles and a systole and diastole of the ventricles. But in each 
half of the heart the contractions and relaxations of the auricle and 
the contractions and relaxa- 
tions of the ventricle are suc- 
cessive. Finally, there is a 
very short period in which * 
the heart is entirely in dia- 
stole. The whole series of 
movements, from the com- 
mencement of one auricular 
systole to the commencement 
of the one immediately follow- 
ing, is known as the cardiac 
cycle or period of revolution - 
of the heart. In fig. 6 the 
systole is represented by the 
curve above the horizontal 
lines and the diastole by the 

curve below them. The auri- Fig. 6.— Diagram showing movements 
cular changes are traced on the of heart * 

upper line au and those of the vehtric]$ on the lower line vent. The 
length of the lines represents the total duration of a cardiac revolution. 

The diagram shows that the auricular systole occupies one-fifth of 
the total time of a revolution of the heart and the ventricular systole 
two-fifths, that the auricular systole immediately precedes the ven- 
tricular systole, that the commencement of the ventricular systole 
coincides with the commencement of the auricular diastole, and 
that during two-fifths of the total period both auricles and ven- 
tricles are m a state of diastole. There are thus three periods, — 

(1) one of auricular systole, one-fifth ; (2) one of ventricular systole, 
two-fifths ; and (3) one of repose, two-fifths. The impulse of the 
apex against the wall of the chest, the moment of which is indi- 
cated by x, occurs at the middle of the time occupied by the 
ventricular systole. 

In 1861 Chauveau and Marey obtained a direct record of the 
movements of the heart of a horse, determined the duration of the 
events happening in the heart, and measured the endocardiae pres- 
sure by an instrument termed a cardiac sound. When the sound 
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A to the right auricle and right ventricle,— the 


animal being anesthetized, —the tracings shown in fig. 7 were 
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Fig. 7.— Tracings from the heart of a horse, hy Chauveau and Morey. The 
upper tracing, is from' the right auTicle, the middle from the right ventricle, 
ana the lowest from the apex of the heart. The horizontal linCSTrepresent 
time, and the vertical amount of pressure. The vertical dotted lines mark 
coincident points in the three movements. Thebreadth of one of the small 
squares represents one-tenth of a second. . 
obtained. From this diagram we learn the following , facts, (1) 

The auricular contraction is less, sudden than .the ventricular,, as 
is inchoated by the line ab being more oblique than the line,/ 

. (2) The auricular contraction, lasts only for a. very ' short tirfie, 
as the curve almost immediately begins to .descend, whereas the 
.venriicle- remaiiLS contracted 'for e considerable . time, and then 
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blowly relaxes. (3) The time of tlio contraction of tlie auricle and 
that of iibielavitioif aie a! tout equal, but tlie time of the relaxation 
of tlio ventricle is neaily twice ats lone; as tliat oi its contraction ; 
the inoTcmeiits ot tlie auiiclc aie thus uniform and wavo-like, 
whilst tliuso ot the ventiide have moie of a spasmodic charactei. 
(L) The auricular movement (ab, u , b',a"b" i g t g' } g") piecedes tlio 
VLiitiicular, and the latter coincides with the impulse oi tlio apex 
against the wall of the cln si, as is seen from the second veitieal 
dotted line. (3) The contiaction of the auricle, hy forcing blood on- 
wanls, affects the piessiue tor an instant in the ventricle, as is indi- 
cated hy the little elevation immediately hctoie the ventiicular con- 
tmetion. (<>) Dining the period oi contradiou ol the ventiide 
tlnue aie oscillations of presume ntfecting both the amide and the 
vontiic le ; these are indicated by the little waves d } c,/, d 1 , J,j', d", 
e'\ and,/ 7 ; .similar waves are seen at h, i, h d, h", and i". The 
letters k, t, l\ d, and 7;", t" lcpresent a third set of waves. 

Sketch of With these facts in viewv, wc may now describe the phenomena 
cariliac which happen in a complete cardiac revolution. Suppose the blood 
rovolu* to be pouring fiom the vnue cav.v and the pulmonary veins into the 
tion. two auricles. At that moment the amides are passing into a 
state of complete diastole, and their cavity is increased by the 
funnel-shaped a pci ture at the aiiriculo-ventiicular openings formed 
hy the segments of the valves guaiding these orifices. The dis- 
tension of the auiiclcs is due partly to the piessuie in the vcnce 
cavie and pulmonary veins being less than in the iuteiiorof the 
auricles and jiartly to the aspirating action of the thorax during 
inspiration, sucking, as it were, the blood from the veins outside 
the chest to those inside the chest, and thus favouring the flow of 
blood to the heart. During this time both ventricles are Ailing 
with blood, the auriculo- ventiicular orifices being open. When the 
distension of the auricles is complete (which happens before the 
distension of the ventricles, because the capacity of the ^uncles is 
much smaller than that of J;ho Ventricles), the auricular systole 
commences by the contraction and emptying of the auricular ap- 
pendix towards the general cavity of the auricle, and by tho mouths 
of the veins becoming narrowed by contraction of the circular fibros 
in their coats. These rhythmic movements are propagated quickly 
over the auricular walls, causing them to contract simultaneously 
towards the auriculo -ventricular orifices. The contracting %all 
foices the blood chiefly in the direction of least resistance, that is, 
into the ventricle, which at tho same time is only partially full of 
* blood, and is passing into a state of complete relaxation. The 
pressure in the veins, aided by their rhythmic contraction at the 
commencement of tho auricular systole, is sufficient to prevent the 
blood from passing backwards, except to a very slight extent ; but 
there is a momentary arrest of the flow in the large venous trunks. 
Thus the auricles act, not only as passive reservoirs for the blood in 
its passage from the veins to the auricles, but as rhythmic cavities 
lending to keep up a mean pressure in the veins, in diminishing hy 
their extensibility the pressure which tends to increase during the 
ventricular systole, anu in increasing the pressure by their contrac- 
tion at a time when the venous pressure would diminish, that is, 
towards the close of the ventricular diastole. Both auricles and ven- 
tricles exercise, during their diastole, a certain aspirating or sucking 
action, like that seen during the relaxation of a compressed india- 
rubber bag ; but this force is very feeble in the case of the heart. 

The amount of blood discharged into the ventricles (already 
partially filled during the relaxation of the auricles) by the auricular 
systole is sufficient to fill their cavities, and consequently the ven- j 
tricular systole immediately follows the contraction of the auricles, j 
During the inflow of blood from auricles to ventricles the auriculo- 
ventricular valves are floated upwards into a more or less horizontal 
position, and the assumption of this position is further aided by 
the contraction of the longitudinal muscular fibres that pass from 
the auricles into the cusps* of the valves. When tho ventricular 
walls contract, the margins of the auriculo-ventricular valves are 
closely pressed together, and the cusps arc kept from being folded 
backwards into tho auricle hy the simultaneous contraction of the 
musculi papillares pulling on tlio chordae tendineae which are affixed 
to the ventricular aspect of tho valves, The close apposition of tho 
cusps is also increased, oven along their margins, hy the arrange- 
ment that the chord© tendine© of one papillary muscle always pass 
to the adjoining edgesof two cusps, Thus the valves, tricuspid on 
the right side and mitral on the left, are tightly closed and the 
blood cannot regurgitate into tlie auricles. The blood, thus com- 
pressed, can only pass into the pulmonary artery from tho right 
ventriolcrtRid into tlio aorta from the left. The positive pressure 
in the ventricles is at its maximum at the beginning of their con- 
traction j during the contraction it diminishes ; anu at the close of 
the systole (Marey), or in the diastole immediately thereafter (Goltz 
and Gaule), or even, according to Moans, shortly before the systole 
has reached its height, tho pressure may even become negative. 
Moena * explains this aspiration as being due to the formation of 
* on empty space in the ventricle caused by the energetic expulsion 
of tho blood through the aorta and pulmonary artery” (Landoig and 
Stirling), is tho blood passes from the ventricles into the pul- 
monary artery and aorta, the segments of the sigmoid valves are 


forced open and stretched across the dilatations or sinuses behind 
each cusp, without being actually pressed against the walls of the 
vessels ; and, as both the pulmonaxy artery and the aorta contained 
a certain amount of blood before, the piessure in these vessels is in- 
ci eased, and tho -walls of both yield to a considerable extent. As 
alieady stated, tho ventiide continues in the contracted state for a 
brief space of time, and then it relaxes. Simultaneously with the 
commencement of relaxation, the auriculo-ventiicular orifices open, 
thus permitting tho passage ot blood fiom the auricles ; and at the 
same time the clastic w^alls of tho aorta and pulmonary arteries 
me oil and foiee a portion of the blood backwaids towards tho 
cavities of tho ventricles, in which, as they aie passing into diastole, 
tho piessui e is much less than in tho vessels. This blood, howovei, 
by tilling the sinuses of Valsalva and the crescentic pouches of tho 
sigmoid valves, closes these latter, and thus pi events any blood from 
passing into the vontiieles. Fiom the end of the ventiicular con- 
tiaction to the moment when the amides aie again full, all . the 
cavities ot the heait aie in a condition of dilatation and the cavities 
ai e tilling with blood. This is the period of the pause, during which 
the heait may he supposed to bo in a state of lest. 

When one watches an actively beating heart exposed in an anees- Change 
thetized animal, tho movements are so ^ ^ in shape 

tumultuous and lapid that the eye can- of heart, 

not follow them so as to convey to tlie 
mind a eonect conception of the rapid i 
changes in form. Owing to this our I 
notions of such changes have been de^ ' 
rived chiefly from an inspection of the 
heart alter death. Recent ingenious in- 
vestigations by Ludwig and Hesse have 
shown that the post-mortem form is not 

the natural shape of tlio living heart Fia. S.-Piojectiun of the base 
either in diastole or in systole, hut such in systole ami diastole ; nv, 
as is shown, for example, in fig. 8. tncle ventliclc ’ LV> lei ^ ven ' 

The apex beat or shock of tlie heart r c * Apex 

is synchronous with the systole, and is caused normally by the apex beat, 
of the ventiide pressing more firmly against tho chest wall, from 
which it is separated when the heart is at rest by the thin margin 
of the lung. At the time of ventricular systole, as already seen, 
the heart, instead of being an oblique cone having an elliptical 
ibasc, as in rest, becomes more like a regular cone, having a cir- 
cular base. When contraction occurs, the apex is earned from 
below and behind, upwards and forwards, anil is forced into tho 
intercostal space, and at the same time the ventiicular portion 
twists on its long axis from left to right, so as to expose partially 
the left ventricle. It is the twisting motion that gives the shock 
or impulse, and it is caused chiefly by the contraction of the 
oblique fibres in the ventricles which lift up the apex ; it is also 
assisted by the slightly spiral arrangement of the aorta and pul- 
monary artery. Some have supposed that the movement is partly 
due to the recoil of the ventricles after discharging their blood 
(like that of an exploded gun), causing the apex to go in the op- 
posite direction, downwards and outwards ; others have held that 
the discharge of blood into the pulmonary artery and aorta causes 
an elongation of these vessels, whereby tho apex is pushed down- 
wards and forwards. Both of these mechanisms, however, must 
Ijave only a slight effect, as the cardiac impulse occurs even when 
from haemorrhage the pulsating heart is practically empty. 

To obtain a tracing of the apex beat an instrument termed the Cardio- 
cardiograph is employed, various forms of which are figured in graphic 
Landois and Stirling’s Human Physiology, voL i p. 89 sg. Figs, tracings. 




Fig. 0.— Tracing of cardiac pulsations of a healthy man. (Marey.) 

9 and 10 are examples of tracings obtained hy this instrument. 

From the latter figure we learn the ~ “ 

subjoined information. The time of 
tho pause and the contraction of the 
amide are represented by ah, and 
it is ovident that the latter pheno- 
menon causes the apex of the heart 
to move towards the intercostal 
space. The portion bo corresponds 
to the contraction of the ventricles 
and is synchronous with the first 
soun d. The curve then rapidly falls 
as the ventricles relax, and during 
the descent there are two ©leva- Fig. lo- 
tions, rfand e t synchronous with the 
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-Normal curve from man. 
(Landois.) 


second sound, As already stated, when the ventricles relax, the blood 
in tho aorta and pulmonary artery, driven backwards by the elastic 
recoil of the walls of these vessels, doses the semilunar valves. 
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contrac- 

tion. 


This shock is prnpigntod to the apex of ilio ventricles and thus 
causes a x ibration ot tho intercostal space. The oh ration d is 
.synchronous with the closure ot the aoitic v rives and e r\ith that of 
the puimoinuy valves ; it is also apparent that those valves are not 
closed at the same moment* hut aie separated iu time by '05 to *00 
of a second, —an effect duo, as already explained, to the greater 
blood pressuic in the aorta than in the pulmonary ar teiy. Finally*, 
e/ corresponds to the remaining part ot the ventncnlir ‘diastole. 
Nature of* Much discussion has taken place as to whether the contraction 
heart's of the heart is to be regarded as a simple contraction, like the 
“twitch” of a muscle obtained hy a single stimulation, or as a 
tetanic contraction, like cramp, such as is caused hy the application 
of a number ot stimuli in rapid su< cession. It is true that many 
of the phenomena of a cardiac contraction resemble those of a 
skeletal muscle : thus, ialiguc diminishes the amplitude and in- 
creases the duration of the contraction ; and the eilects of changes 
ot temperature are similar. The peiiod of latent stimulation ot a 
caidiac muscle (one-third of a second) is much longer than that of 
skeletal muscle (one-hundredth of a second). The systolic contrac- 
tion, as regards duration, is more like a tetanic spasm than a twitch, 
being from eight to ten times longer. The electrical phenomena, 
on the other hand, resemble those of a twitch moio than those of 
tetanus. Thus, w hen the hear t is examined witli a sensitivo galvano- 
meter, and witlr the aid*of the applianc es described under Pm stolouy 
(vol. xix. p. 24 sq.) t there is a “negative variation” with eaclijreat. 
The fact appears to be that, just as the heart muscle shows histo- 
logical characters intermediate between voluntary striated muscle 
and involuntary noil-striated muscle, so it likewise shows physio- 
logical properties partaking of both. 

The time occupied by cardiac movements has been measured by 
various observers by a study of tracings obtained from the impulse 
of the apex of the heart against the wall of the chest, as recorded 
by the cardiograph. If the velocity of the surface on which the 
tracing is obtamed bo known, and if a correct interpretation is given 
of the causes of the various parts of the cuive, it is not difficult to 
determino approximately the time occupied by the phases of a 
cardiac revolution. Eollett gives tlie following results in tractions 
of a second as determined by Landois (Hermann, Uandb. d. Physiol . , 
vol, iv. p. 157). 


Time of 
cardiac 
move- 
ments. 


Events m the Ileai t. 

Rate of Heart-Beat per Mmnte.^ 

35 | 55 

74*2 

10')*7 

113*1 


Duration of Pluses. 

1. From beginning of pause to end of auri- 






cular cni?traction 

*3G3 

•5S4 

■404 

•213 

*247 

2. Contraction of ventricle 

*243 

•274 

•079 

•00o 

•057 

8. Relaxation of ventricle to closure of 






semilunar valves 

*060 

*072 

•144 

*1<»4 

*133 

4. From close of pulmonary valves to be- 

frimnnnr nf nuicA 






5. Between 1st and 2d sounds 

•300 

*340 

•228 

•244 

*100 

0. Between 2d sound and next 1st sound . 

•b2 2 

‘784 

*580 

•oOJ 

•304 

7. Time from 1 to 4 inclusive (complete 






cardiac revolution) 

1133 

1*133 

*309 

*547 

•530 

8. From closure of aortic valves to closure 






of pulmonary valves 



*078 

•100 

•057 


Fre* 


In the adult man cardiac pulsations occur at the rate of 65 to £5 
>er minute. There is a certain relation between the amount of 
of cardiac blood in the circulation and the frequency of heart-beats, thus, 
pulsa- in the auimal series, as the heats of the heart increase in fre- 

tions, quency the quantity of blood which passes per minute in one kilo- 

gramme (2*2 tb) of body weight also increases, as is shown in the 
following table by Vierordt 


Man 

D< 


Guinea-pig , 


Quantity of Blood per Minute and 
per Kilogramme of Body Weight 

Number of Pulsations 
per Minute. 

152 grammes 

55 

207 „ 

72 

272 „ 

96 

020 „ 

220 

892 „ 

320 


Quantity It has been determined, both by direct measurement and by cal- 
of blood culation based on the velocity of the blood in the aorta and the 
in heart, transverse section of the orifice of that vessel, that from a heart of 
average size each left ventricular systole ejects about 180 grammes 
(6*35 oz.). This is the figure usually given, but it must be regarded 
merely as approximative. The amount may vary even in the same 
individual according to the state of vigour of the muscular walls of 
the organ. 

Sounds When the ear is applied over the cardiac region of the chest of a 



as the first, the long, the inferior, and the systolic sound, whilst 
that over the base,— dearer, sharper, shorter, higher,— has been 
called the second, the short, tho superior, the diastolic sound. 
Suppose the heart sounds to be expressed by the syllables bqop 



dupp; then the acu lit is on lupp (tlie fil'd sound) win n the stetlio- 
siope is over the apex— thus, lupp dupp, lupp dupp — and on 
dupp (the see oiid sound) whin ovyi tlie bj so— thus, lupp dupp, 
lupp dupp. Tin if is i purse between the second sound and tho 
next succeeding first sound, and a much short li* pause (almost in- 
appreciable) between the fust and second sounds : thus — 

At apex— lupp dupp (pmst), lupp dupp (puisc), lupp dupp. 

At base— lupp dupp (pans* ), lupp dupp (pause), lupp (lupp. 

These relations aie well seen in hg. 11. Dr Walslic stales that, 
if thu cardiac cycle be divided into tenths, the first sound will list 
four-tenths, the short pause 
one-tenth, tlie si eond sound 
tw r o- tenths, and tin* long 
pause thme-tenths. Tlioie 
has lu <n considerable dif- 
ieionce of opinion as to tho 
eauSo of the first sound. 

Some have supposed it to I 
Iw due to vibrations of the I 
auiiculo- ventricular valves; I 
otheis believe tint it is \ 
muscular, and due to the 
contraction of tho ven- 
tricles ; not a lew* liavo at- 
tributed it to movements 
oi the hlood through the 
aortic and pulmonary ori- 
fices; whilst yet others _____ 

have thought that it might Fl& - 11.— Scheme of a cardiac cycle alter Garni- 
be the insult of i fWnunf nciandShaipey. The inner circle shows wli at 
dc ino result or a lusion or eveuU occlll m n ie heart, and the outer the 

these erieets. It is cor- i elation of the sounds anil silences to these 
tainly nqt due to jhe shock events. 

of the heart against the chest wall, *s it has been heard after re- 
moval of the heart from tlie chest. The most likely view is that 
it is a muscular sound, varying iu quality from the ordinary sound 
of a contracting muscle in accordance with the peculiar arrange- 
ment of the cardiac fibres, and that this sound is modified by the 
vibrations of the tense auriculo-ventricular valves. The fact that 
Unbound has been hoard from an excised heart still pulsating but 
empty of blood strongly supports this view ; and there is further 
the pathological evidence that in cases where the muscular walls 
have been much weakened by fatty changes (as in tlie advanced ’ 
stages of typhus, fatty degeneration, &c. ) the first sound may dis- 
appear. No doubt exists as to tho cause of the second sound : it 
is produced by the sudden sharp closure of tho sigmoid valves. 

As already mentioned, the aortic and pulmonary valves do not close 
absolutely simultaneously. 

For practical purposes it is important to bear in mind what is 
happening in the heart whilst one listens to its sounds. With the 
first sound we have (1) contraction of the ventricles, (2) closure of 
tiro auriculo-ventricular valves, (3) rushing of the blood into tho 
aortic and pulmonary artery, (4) impulse of the apex against tho 
clicst, and (5) filling of the auricles. With the second sound we 
have (1) closure of the semilunar valves from the elastic recoil of 
the aorta and pulmonary artery, (2) relaxation of the ventricular 
walls, (3) opening of tho auriculo-ventricular valves so as to allow 
tho passage of blood from auricle to ventricle, and (4) diminished 
pressure of apex against chest wall. With the long pause these are 
(1) gradual refilling of the ventricle from tho auricle and (2) con- 
traction of the auricle so as to entirely fill the ventricle. The sound 
of the tricuspid valve is loudest at the junction of the lower right 
costal cartilage with the sternum, of the mitral at the apex beat, of 
the semilunar valves at the aortic orifice in the direction of the 
aorta, where it is nearest to the surface, at the second right costal 
cartilage, and of the valves at the pulmonary orifice over the third 
left costal cartilage, to the lef^ and external to the margin of tho 
sternum. 

For an account of the mechanical work performed by the heart, 
see Nutrition, vol. xvii pp, 685-686. 

The heart is directly nourished by the blood flowing through its Nutri- 
cavities in some of the lower Vertebrates, as the frog ; but in the tion of 
hearts of larger animals, in which nutritional changes must be heart 
actively carried on, there is a special arrangement of vessels or 
cardiac circulation. The coronary arteries originate at the aortic 
orifice in the region of the sinus of Valsalva, rather above tho upper 
border of the semilunar valves, so that when the ventricle con- 
tracts the mouths of these arteries are not covered by tile segments 
of the valves. The branches of tho coronary arteries, after dividing 


and again dividing, penetrate the muscular substance and end in 
a rich plexus of capillaries, which carry arterial blood to the struc- 
ture of the heart. From these the radicles of the caidiac veins 
originate, and these veins cany the blood, now rendered venous, 
into the right auricle by tho larger anterior cardiac veins and by 
numerous small veins constituting tho foramina of Thcbe&ius or 
the wm winlm & cordis . The coronary vein is dilated before enter- 
ing the auricle, forming the coronary sinus, and at the junction 
of the vein with the dilated portion there is a valve consisting of 
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ono or two segments. Other veins enter the coronary sinus, ^ each 
having a val\e These valves serve two pm poses : (1) they inter- 
lupL the (low of blood dui mi;' the contraction of the right auricle, 
puyumug rigmgitation and vfnous congestion of the vail of the 
iu ;rt, ami (2), as the valves open towaids the light auricle, they 
pievent the bat hum l flow of blood during contraction of the 
\ outrides ami favoui its on v aid flow, and thus the stream of blood 
is art delated, .as in the vein*. of a contracting muscle. The blood 
is sent tin o ugh the (ardiae cheuhtion by the systole of the 
\ nitride, and 'not, as su.s advot at* d by Brurke, during its diastole. 
Heait disease in advanced lit**, when the coumary arteucs are often 
thickened and their calibre much diminished by sileiobis, may be 
shown by atiatks of palpil ition, weakness of the hoait, altered 
ihyihm, hreathhssness, congestions, pulmonary oedema, Lemor- 
i liage, and landings, —all due to interference with the normal 
nutrition of the heart. 

Lymph- In an organ so active as the heart the lymphatic system is nefes- 
atns of saiily largely developed. These vessels, acting like ftiainage-tnbes 

heart, for carrying away waste products, are found in great numbers 

beneath both the pericardium and the endocardium, and through- 
out the muscular tissue. Amongst the muscular fibres there are 
numerous lacume or spaces lined by endothelial cells, which are 
the origins of the lymphatics. The lymph is^anied into lymphatic 
glands between the aorta and the trachea, and ultimately finds its 
way into the right innominate vein and the thoracic duct. 

Persist- It has been known from early times that the heart will continue 
encc of to beat after its removal from the body. This is more especially 
cardiac the case with the hearts of cold-blooded animals. The frog’s heart 
move- may continue to pulsate for two and a half days, whilst that of a 

ment. rabbit will do so only for a period of from three to thirty minutes. 

The average duration of the boats of the warm-blooded heart is 
said to bo eleven minutes. The right auricular appendix, which 
beats longest, has been obse^yed to pulsate in flic rabbfr fifteen 
hours after death, in the mouse forty-six, and in the dog ninety- 
six hours. After the heart has ceased heating, it may again be 
caused to contract by direct stimulation or by heat. The injection 
of arterial blood into the coronary vessels will restore excitability 
in the Mammalian heart after it has ceased to beat (Ludwig). 
Cardio- If a wide glass tube filled with smoke he inserted into one nostril, 
pneu- while the other nostril and the mouth are closed, the smoke will 
inatie be scon to move with each pulsation of the heart (Stilling). This 
move-* phenomenon has been studied by Ccradini and Landois. It is ex- 
meni plained by the fact that when the heart contracts it occupies less 
space in the chest, and consequently, if the glottis be open, air will 
he drawn into the lungs. The reverse will happen during the 
diastole. 

The heart and lungs being contained in an air-tight cavity, the 
chest or thorax, it is evident that the increase and decrease in the 
size of the chest during inspiration and expiration must affect the 
amount of pressure on the outer surface of the heart, and conse- 
quently its movements. When an inspiration is raado by the 
descent of the diaphragm and the elevation of the ribs, the lungs 
expand ; there is then less pressure on the outer surface of the heart 
and the heart is in a state of distension in diastole. In consequence 
also of the removal of pressure during inspiration from the great 
veins entering the chest and reaching the right side of the heart, 
the flow of venous blood towards the heart is favoured. Theso 
effects are more marked if after a deep expiration the glottis be 
closed, so as 1$ prevent air entering the lungs, and if then the chest 
be dilated by a powerful inspiratory effort (J. Muller). This causes 
a dilatation of the heart, and venous blood flows freely into the 
right side ; this sends it on to the lungs, causing them to become 
engorged, whilst at the same time the dilated left side of the heart 
is unable to send out a sufficient amount of blood into the arterial 
system, The pulse in such •ouditions may disappear, and there is 
an intense feeling of distress. On the other hand, expiration in- 
creases the pressure on the outer surface of the heart and of the 
great veins $ only a small amount of blood flows into the right side ; 
the heart is contracted ; the systole is small ; and the pulse is re- 
duced in volume. This condition is intensified in what is termed 
Valsalva’s experiment, iu which after a deep inspiration the glottis 
is closed and a powerful expiratory effort is made. "When this is 
done, the flow of venous blood into the heart is interrupted, the 
veins in the face and nook swell, and the blood is forced out of the 
compressed lungs into the left side of the heart, which throws it 
into the arterial circulation. The pulse and heart sounds disappear 
and there' 15 the risk of syncope or fainting. Both these experi- 
ments, Mfillcr’s and Valsalva’s, are dangerous and should not be 
often repeated. They are extreme conditions of the normal state 
of things, in which inspiration favours the flow of blood into 
the heart and the dilatation of the heart, whilst expiration has the 
opposite effect ; and they also explain the mechanism by which air 
may be sucked into the veins from wounds iu the neck or armpit 
This is most likely to occur during inspiration, and when it does 
Ianem- occur speedy death is the result, 

to of Im treating of the innervation of the heart we have to consider 
heart (1) the influence of the great nerves connecting the heart with the 


central nervous organs, or what may be termed the extrinsic nervous 
mechanism, and (2) the nervous airangements in the heart itself, 
or the intrinsic nervous mechanism. (1) The cxtiin&ic airangc- Ex- 
nients, consisting of the nerves given oil* by the cardiac plexuses trinsic. 
derived partly from the ceiebro-spinal and partly from the sympa- 
thetic system, have been investigated chiefly in the larger animals, 
such as the tortoise, rabbit, and dog, and . the general results have 
been described under Physiology (vol. xix. p. 29 sq.). They may 
be briefly summarized as follows : (a) there aie libies in the vagus, 
nerve exci rising a controlling or inhibitory action on the licait, and 
these fibres originate in the medulla oblongata ; (/3) the sy mpathetie 
nerve supplies accelerating fibies to the heait, and these flbics 
originate in the cerebro-spinal system. (2) The intrinsic airango- Intrinsic, 
ments have been investigated more especially in the heait of the 
fiog, a view of which is given in figs. 12 and 13. It will ho seen 



Fig. 12.— Heart of fro? from the front. V, sm£e ycntncle ; Ad, As, right and 
left auricles; B, bulbus artenoaiiis ; 1, carotid, 2, aoila, and 3, pulmonary 
aitery ; C, carotid gland. (Ecker.) 

Fin. 13.— Heart of frog from behind, sv, sinus venosus opened ; ct, inferior 
vena cava *, csrt, ess, light and left superior venm cava ; ip, pulmonary vein ; 

Ad and As, light and left auricles ; Jp, communication between right and 
left auricle. (Ecker.) 

that the frog’s heart possesses two auricles, communicating by a 
foramen in the septum, and a single ventricle. The venous blood 
from the body is poured in the first instance, not into the right 
auricle, but into a cavity called the sinus miosus, which communi- 
cates with the right auricle. The left auricle receives the arterial 
blood from the lungs by the pulmonary veins. Both auiicles empty 
into the common ventricle, -which contains therefoie a mixture of 
qrterial and venous blood, and when the ventricle contracts some 
or this blood is again sent to the lungs, whilst the remainder passes 
into a dilatation at the commencement of the arterial system, called 
the htlhiis arteriosus , and thence into the aoita. 

After the heart of a decapitated frog has been removed from its Ke&nlts 
body, and so from the influence of the great nervous centres, rhythm- of ex- 
ical movements may continue for some time independently of those peri- 
centres. If the apex of tho heart be then cut off, it wall remain ment. 
motionless, whilst tlie larger part will still beat rhythmically. 
Successive slices may he removed from the larger portion without 
affecting rhythmical contraction, until a section is made through 
the aurieulo-ventricular groove, when the ventricular portion of the 
heart ceases to boat. If the motionless apex, or the separate por- 
tions rendered motionless by the above procedure, be mechanically 
irritated, a single contraction, not a series of rhythmic contractions, 
follows. When the ventricle is separated from the rest of the heart Experi- 
by a ligature, or by concision at the level of the auriculo- ventricular ment of 

S tove, the ventricle stops, but tho auricles and the sinus go on Des- 
satifig, To continue the rhythmic movement of the ventricle, it cartes, 
is necessary to have attached to it a small portion of the auricular 
part of the heart, especially the lower margin of the septum. It 
would, therefore, appear that impulses pass from this auricular por- 
tion into the ventricular and cause the latter to pulsate. If the Expen- 
sing yenosus be separated from the auricles by incision or ligature, ment of 
the veins and the sinus continue to beat, whilst the auricles anti Stannius, 
ventricles are arrested in diastole. Suppose another incision be 
made through the aurieulo-ventricular groove, the ventricle fre- 
quently begins to beat, but the auricles remain in diastole. It is 
also observed in these circumstances that the ventricle beats more 
slowly than under normal conditions. Although the rhythmical 
contractions of the heart are influenced by the nervous arrangements, 
it cannot be said that ganglionic nerve cells and nerve fibres are 
a necessary part of the mechanism. It lias been shown by Engel* 
maun that, if the ventricle of a frog’s heart be cut into two or more 
strips in a zigzag manner, so that the parts stilL remain connected 
with each other by muscular tissue, the strips still beat in a regular 
progressive manner, provided one strip is caused to contract. 

* The Action of the Mood - Vessels. 

It is evident that a general study of the flow of fluids through Flow of 
tubes ought to precede that of tho flow of the blood through the fluids 
complicated system of tubes constituting the arteries, capillaries, through 
and veins. In this place, however, it is necessary to allude only tubes, 
to those facts in hydraulics which have a special bearing on the 
phenomena of the circulation (comp. Hyduomechahios, vqL xii. 
pp. 440 sq. and 459 sq.). when a stream of water is trans- 
mitted intermittently by the strokes of a pump through a long 
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various size, a , capil- 
lary much magnified 
and acted on by mtiate 
of silver, to show that 
it is composed of flat- 
tened cells ; I), a smaller 
vessel showing tho 
same; c, a small arteiy 
or\em showing tians- 
veise or longitudinal 
nuclei ; d, ultimate 
capillary fioin put 
imtir of sheep’s biairn 


elastic tube, formed, say, of india-iubber, the fluid does not issue 
from the other end in a scries oi jits, which would be the ease it 
the tube were rigid, but it flows continuously, because dining the 
pause between the successive stiokus the outflow still continues. 
Consequently a continuous flow is kept up in elastic tubes when 
the time between two strokes is shorter than the diuatiou of the 
outflow after the fust stioke. If the huger be placed on any part 
of biuh a tube, and moio especially near the pump, an expansion 
,ainl relaxation will be ielt with each stroke. Further, ii the light 
foie-fiugcr be placed over the tube neai tho pump, ami tho left 
foie-flngei over a moio distant portion, a stionger impulse will bo 
felt with the light than with the left finger. Thus a wave is 
tiausmitfcod along the tube, diminishing in amplitude as the dis- 
tance from the pump iiwi cases. Wo must distinguish between the 
tiansmission of thiswa^e (an oseillatoi y movement or change of 
fni m in the column of fluid) and the tiansmission of the ounent, 
that is, the iiansUtion ot a mass of fluid along the tube. In 
elastic tubes tbo ounent is much slower than the tiansmission of 
the wave. Tho piogiess of the w'ave of oscillation may be t laced 
graphically by an apparatus devised by Marey. 1 E. 1 H. Weber 
gives tho velocity of w aves in elastic tubes at 
36*76 feet per second, and Donders states it 
at 36 to 4 feet. Increase of pussuie in 
the tube appears to lessen tho velocity of tin 
wave. The specific giavity of tlio liquid also 
atiects the velocity : thus tho wavo is propa- 
gated lour times more slowly in mercuiy than 
in water. 

General Tho blood-vessels consist, as already stated, 
structure of tho arteries, the capillaiies, and the 
of blood- veins, (a) Tho ultimate or most rninuto Fic '* H.— Capillaries of 
vessels, capillaiies have the simplest type of structure vnrmna S17B 
(fig. 14), consisting of tubes formed of a single 
layer of Iranspaieut, thin, nucleated, endo- 
thelial cells, joined at their maigins. A 
perfectly licsli capillary does not show the 
edges of the cells, owing to tho unifoim re- 
fractive pioputy of tho wall of the tube. 

The nuclei show an internuolear plexus of 
fibrils,. The cement substance uniting the 
cells is stained black by a £ per cent, solu- 
tion of nitiate of silver. Here and there minute dots or slits may be 
seen, which, have been supposed by some to be openings (stomata 
or stigmata). In tho transparent 
parts of animals, such as the w*cb of 
the frog’s foot, tho mesentery and 
the lung of tho frog, and the tail 
of a fish, the blood may be seen 
(fig. 15) flowing through the capil- 
lary network from iho arteries into 
tho veins. The current is rapid in 
the small arteries, less lapid m the 
veins, and slow in tho capillaiies. v ' 

It is also fastest in the centie of 
the vessel and slowest near the 
wall. Tho colourless corpuscles of 
tho blood may bo seen to pass from 
the centre of the stream to thej^_ c MoodWs in 
margins, to adhere to the inner we - D 0 f a tf 0S ' s t 00 t, as seen with 
surface of the blood-vessel, and oc- tlie micioscope. The arrows m- 
casionally to pass through the coats *h® course of ^lood. 

of the more minute vessels, appear- ™ er ’' 
ing in tho sunoundiug tissues as migratory cells. Capillaries form 
networks (fig. 15), which vary much in the size and closeness of the 
meshes, according to the degree of activity — - ^ 

of tho tissue elements. 

(5) An artery lias throe coats, —an inner 
or elastic, a middle or muscular, and an 
external or areolar (fig. 16). The inner coat 
is formed of two layers,— one of pavement 
epithelium, sometimes called endothelium, 
and the other composed of fine elastic fibres 
interlacing, or of a fine membrane per- 
forated with holes of various sizes (fenes- 
trated membrane of Henle). In some 
vessels there is a thin layer of connective 
tissue between the epithelium and the 
elastic layer. The middle coat is formed 
of a layer of nomstriated muscular fibres 
circularly disposed around the vessel, p in , m.-An artery of inter- 
mixed with numerous elastic fibres con- raediate^ue.^ a, i^open- 
nected with the perforated membrane of f ^ 
the inner coat. The outer coat consists of 
connective tissue, mixed also with elastic 
fibres. In the aorta there is a considerable 
amount of sub-epithelial connective tissue (Schafer), and the elastic 
- ^ 




ings of branches and posi- 
tion of lining of vessel; 
b, &, 6, muscular coat show- 
ing tran b verse nuclei ; c, c, 
coat of areolar tissue. 
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coat attains great thickness and strength. As a gomal iuk\ the 
smaller ai tones show a < onsideiablc development ul* the must ulai 
coat, ivliilst in tlio huger it is the plastic coat that attains the pie- 
poiuleiauce. In many of the huger ai tones tliae aie longitudinal 
musailar iibies at tho boundaiy of tho middle and inner coals. 

“Whilst tlie ciicular hbies, on contiaotmg, must nanow the caliluo 
of the aiteiy, the longiLudinal may tend to keep the vctr-el open. 

In tho external coat ol the huger aitaies minute vessels, uisa 
wsorum, exist lor the nounshmcirt of the tibsue elements of tlio 
nitciial wall. 

(r) The i eins have simihr coats to those of an aituy, with diftei- 
eneos in dctul. The elastii lay er is less developed m the internal 
coat; the middle coat is much thinmi and lias less elastic tissue, 
but moio cornu dive tissue. Many \ tins hate semilunar loltls of 
the internal coat btiengthencd with hbions tissue, Joimmg valves. 

In some vtiiib (iliac, lemoial, umbilical; longitudinal imisculai bines 
aicMomid in the innci part of tho middle coat ; in tlie inloiioi vena 
cava, hepatic veins, and poital veins tin. so longitudinal hbics an 
external to the ciicular coat ; in the snpeiioi vena caia and uppoi 
part of the inleiior vena cava tho circular coat is wanting ; and tin* 
veins of the pia mater, biain and spinal coul, lotina, bones, and 
tlie venous sinuses of the dura mater and placcnti liave no muscular 
tissue (Sell alei). Valves exist in tlio larga veins only, cbpecially 
in those of the limbs ; they aie uot lound in the veins of the i isceia, 
of tho cianium and vertebial canal, or of the boneb, nor in the um- 
bilical vein. 

(d) The arterioles and venules are the small vessels, simpler in 
stractuie than the larger above described, but containing the same 
elements. In tho smallest veins the elastic layer lias disappt aied, 
and the muscular layer is also veiy thin. Sometimes the muscular 
layer is represented only by a single layer of contiaetile cells, and 
in such^imiute vessels the outer coat and elastic layer have also 
disappeaied, so that the vessel is merely a tube composed of pave- 
ment colls wuth a few elongated fu&ifoim muscular cells twisted 
around it. Even in the smallest vessels the following differences 
may be obseived between arterioles and venules : “The veins aie 
laiger than tho corresponding artciies ; they branch at less acute 
angles ; their muscular cells are fewer, and their epithelium cells 
le&o elongated ; the elastic layer of the inner coat is always less 
niaiked, and sooner disappears ” (Schafer). 

(e) The cavernous spaces, as existing in erectile tissues (corpus , 
cctvcmosum of the penis), consist of the anastomosis oflaigo veins 

of unequal calibre. Tlie walls and paititious have numei ous per- 
forations ; tlneads of delicate tissue, covered with epithelium, pass 
through the cavities ; and the walls arc strengthened by connective 
tissue. Similar structures connected with artciies form the carotid 
gland of the frog aud the coccygeal gland of man. 

The physical properties of blood-vessels aie cohesion and elas- Proper- 
ticity, The cohesion is gieat and the elasticity is small and perfect, ties of 
The walls of blood-vessels liave the property of contractility, by blood* 
which alteiations take place in the calibre of the vessel, and con- vessels, 
sequently in the amount of blood supplied to a part. 

Arterial Circulation.— Thu arterial w r alls are both muscular and Arterial 
elastic, tho muscular coat predominating in the smaller, whilst ciicula- 
the clastic coat is strong in the greater arteiies. The chief function tion. 
of the elasticity of the gi eater vessels is to transmute the unequal 
movement of the blood in the large arteiies, caused by the inter 
mittent action of the ventricle, into a uniform fiowjn tho Capil- 
laries. Thus, w T heu the ventricle contracts, it propels a certain 
amount of blood into the elastic aorta, which expands in all direc- 
tions. On the commencement of the diastole of the ventricle the 
vis a tergo is lcmoved ; the aorta owing to its elasticity it coils, so 
as to close, on the one hand, the semilunar valves and, on tlie 
other, to force part of its contents into the vessols farther omvaids. 

These, in turn, as they already contain a quantity of blood, expand, 
recover by an elastic recoil, i^nd transmit the movements with 
diminished intensity. Thus the blood is driven along the vessels 
by the action (1) of the ventricular systole, and (2) ol tho elastic 
recoil of the walls of the vessels occurring during the intervals 
between the ventricular systole (see p, 104 below). By those actions 
a series of movements, consisting of expansions and contractions, 
gradually diminishing in amplitude, pass along tho arterial system 
Irom the greater to the smaller vessels, tho latter becoming, as 
already pointed out, less and less elastic. These expansions and 
relaxations of the arterial wall, passing along like a wave, con- 
stitute the pulse. The pulse therefore represents merely the trans- Pulse, 
mission of an undulating movement of the blood, not its pro- 
gression in the vessels. Tho undulations of tho pulse travel at 
the rate of 354 J inches per second, about 30 times faster than the 
movement of the blood, which iu tlio carotid artery of the horse 
has been estimated to travel 11*8 inches per second. 

The pulse can be registered graphically by means of a Sphyomo- Sphyg- 
oeath (q. v. ). Yierordt constructed the first sphygmograph in mograph. 
1855, substituting for a column of fluid a lever placed on the julse, 
which communicated with a system of levers and thus amplified 
the movement. Of those subsequently devised the best ftm is 
that of Marey, invented in 1861. It consists essentially of a long 
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ltvu tvIikIi is mn\ 1 new tin ful mm 1) n view acting on a 
snnll lie iv util tv h 1 ii m whose ixixtliu ]i |t ts i 1 mg, lijifc 
w 1 n lcvu L lie ] oiut < i trb i tv lists on a flit disk oi &tul 
<i it n) if 11 o t u 1 1 \n listic sjiing, tv Inch ]_ losses tlie itu) 
di 1 oi ] i 1 n tin ntuv 11 k livu last lies Hie iuoven nts on 
i Hi I n 1 sui ir u uilh i stii]) of 1 ipu siuol ul m tlit Hunt 
tt a 1 ii] 1 i nm,tui uitiii cmitl mil mt oi tin joint cf tlit 
1 ui 1 \ cl k w lk in ill i isiuunci t is unkind by Malnmtd, 
1 \i in 1 1 unveil n 1 oth is tli u is an min 0 cnicnt ioi adjusting 
Hi din 1 1 1 ot jussui milt <n tlit n lu) 1} tlit noiy jil so 
tint ti i m^s in it 1 t 1 tn it litiutni. tnu s linn tl t sime nlci) 

TVltll 111! J lit Cl lMtll til sill jltssUlCs Hit illtll n s ut “li\td 
1 v I s i ^ tli in t hi on Jr sli llae ci nil t ,njl 10 v mush 
c phy Lli 1 11 wmg tli iii_,ls tikt jli c m in aituy when it pulsates 
no .,1 ij li —(1) 11 bl d Hid it tl t saint tune length lis t > i null extent 
n pulst (2) lit ji ssiue ol the 1 hoi liiuoasts m tlit utu\ an l a feeling 
tium s of InuliKss ml ltsistanco is expuicncel whoa t 1 1 aitu> is cflni 
jitss d Tutli Ike finder □ h< s< facts utillusti it dif thesjhygmo* 
£,ii} Inc cuivt sIiott n di igi amm die ill\ m fig 17 Hit ascending 
line lib (line of Ascent up stick oi peiaission 
sti ike) ton sqm Is ti Hit elibtension oi Liu u 
tny } i intt 1 1 > tlit st stole oi tlit loft ventuok, 
an l the el seen Img lint hd to its elasii ltc^il , 
tli kn 0 th of the lmt ad lepiesents tlit tital 
dm ition ot tht inoT tmeut, tt liieli is divide 1 into 
tn o ] oi lions ly the pu peiidicul u line be 1 he no r — D igiam of 
dutantt ar me isuies tht duiation ot the disten j spi y 0 mo to iajluc 
siou ot tin ut ly and d the tune of its tla&lit tuung 
itt ii In i continuous ti aem*, the duiations of the individual 
pulsations Ait epuil and m hit use latio to the liumbei ot pulsa- 
tions m a unit ot turn In a noimal pulse the distension and the 
elastic ictoil ot tlit a sstl succeed < ath otliei without mtcnuption, 
so thit th it is no jieiiod ot impost in the aitery * V hen,\owcvei, 
tlit j k ssuit ot hloul in the aituy tills below a ceitain point, 
tliest dial ictus di&apptxr oi ait moditied lu, 17 shows that 
tht lux ition ot tht distension ot tht uteiy is only about one tlmd 
ot tint ot its contiuetnn Xlio l ipiditj and slowness of the pulse 
deptnd on th ntio cf these periods 'I he pulse is puck when the 

dm ition of th xifrunl distension diminishes and slow w licit it 
inci ases lht lint cib becomes less oblique and melt neaily vei 
tied in jifpcition as tht time of the distension is shoit, quick, 
* and mail) ms tint ancons The l apidity ot the pulse is mci eased 
ly quick action ot the h ut, consult l able powu of yielding in the 
ditunl tt ills usy aifliix ot Hood owing to dilatation ot smallci 
vessels, uid nearness to the heait The tenn gutJ nas has lefeience 
to i sin^l 1 pulse beat, and fivjitenuj to tlit numbei of beats in a 
qiTen tune, s ly, one minute The line bed is always moie oblique 
than t b, and m eaieful lutings it piesents sevei il dev ations oi 
note Iks (see fi^ 
lb) Ifwenfei 
the dill ti ont 

poitions ot tlu 
tuiTc to then 
ongin the it 
suit is as fol 

lows — (1) the 

Uj shoke tone rn IS— 1 Si hjgmo^iaracf racial itfceiv pressure So Eioh 
1 J J1 i ufcoi thee me between the basi if one up stroke and 
the Inse of the next eonesponds t a beat of the heart, 
so tlat tbs item shows five heait heats and part ot a 
si th al the ascent , b apex of up stroke , b to ft the 
df sunt, w ith in dtv itn n «, the first ti lal or piedici otic 
wave e aortic notch, f i second elevafcicn tne dicrotic 
wave, q a slight cuivc, sometimes called the second tidal 
wav e (Landois and Stulm*, ) 



spoikis to the 
systole oi Ithe 
loft ^ cntucle, 
opening tho aoi- 
tie valves, pour- 
ing tho blood 
into the aitei 

rs, and distending them, $) the dovvnstioke lepiesents the time 
duiing whieh the blood is flowing: out ot the ai terms at then pen* 
phtu into the capillaries , (3) the laigei wave in the descent, % e , 
the aiciotic, recoil, or aoitic systolic wave, lepiesents the time of 
the closure of the aortic valves ; (4) the prcdiciotic, fiist tidal, oi 
second Tcntncular systolic waie occuis after the hist systolic vaTO 
and during the t enti ltul ai contraction (Bj rom Bi amw ell) In man y 
pulse tiaungs there aie still smaller seeondaiy waves, due to elastic 
vibntions of the wall of the vessel The thee factois causing an 
aiteual pulsation are (1) the moie oi lesb energetic contraction of 
the ventude, (2) the quantity and pi assure of the blood, and (3) 
the elastic and eontiactik piopeities of the arteml w all If these 
foitois be tn any way modified there will be a conesponding modi- 
fication m the jihysical cliaiacteis of the pulse Tho chaiaetei of 
a pulse-tuung is affected by the amount ol piessme applied to the 
artery With a light pressure the dicrotic wave is relatively less , 
with a moderate pitssme (3J to 7 o? ) it is well marked, whilst the 
crnve is low ei , and wth greatei pressure it is again reduced 
With 7f to IOJ oz pressuxe small seeondaiy waves appear bcioie 
the dicrotic 

The normal pulse-rate in man is about 72 per minute, m w oman 
of al/^t 80 per minute , but in some individuals a state of health is 
consistent with a pulse rate as rapid as 100 or as slow as 50 beats 


physio- 

logical 

tar* 


pci minute Tin puls* nte lb influence 1 b\ tho undcimontione 1 
ii toib (1) Aje a newly boin < hid, 130 to 140 beats pci minute 
1 yeai 120 to 130 , 2) cais, 105 , 3 yens, 100 , 1 yeaib, 97 5 ycais 
94 to 90 , 10 vcais about 90 , 10 to 15 ycais 78 , 15 to 50 joais 
70 , 60 ycais, 71 > 80 3 cais, 79 , 80 to 90 ycais, ot ci 80 ( 2 ) Length 
tf boh) Czamcfki, A olkmann and Bamcaux lmo shown that as 
the height manses the pulse slows (3) bodily states active 
niusculai c\u is mci cased blood piessiue active di & cstion pam 
nauusexcit mciLt caticmc debility quicken the julsc (4) Jan 
j itu c 111 a case of Laiqeiatuic quickens the pulse An 111 a case 
ci 1 ° ibov< 98° Eiln is associated with an mcicxse oi 10 heats pei 
minute thus, at 98° Fslu the } ulsc late w ill he 60 per minute , at 
9 ) , 70 , at 100 °, 80 , at 101 90 at 102°, 100 , it 103° 110 , at 
101 1-0 at 105° 130 and at 100° 140 (Aitken) (5 ) P stun 
the jiilse is mou hequ nt when one stands thin when one sits and 
still slew 1 when one lies down ( 6 ) S nsory uip/cmons music 
is sud b} Dogiel to quicken the pulse (7) Pussuie maci&td 
baiomctiic jicssiiic slows the pulse ( 8 ) Diurnal iliythm 3 to 6 
am 61 1 e its , 8 to 11 30 v M 74 , towaids 2 i> M , a decicase , 
tow aids 3 (at dinna time) anothci use, which goes on until 6 to 8 
1 m when it maybe 70 , towaids midnight, f>4 , a use again to 
wauls 2 am, when it saon falls ogam and aftci waids uses, as 
bcfoie, towaids 3 am (Landois and Stnling) 

Colm giv es tl e following pulse 1 ttes 111 vinous amm ils — eleplnut 25 U 2S 
1 tits j ci minute canel ’St a 82 gmffe (6 horse bto40 cx4ot 0 
tijir*^ ass 40 to 50, pn, 70 to SO, liou 40 lioness 08 ii 0 u '’l shetp 
K 0 to SO gnt 70 to 80 loopaid fO wolf (female) io, liyana r j do,, )0 
to 100 cit U0 t) 140 labbit 1-0 to l r 0 mouse 120 % ose 110, pi 0 e n, 

130 hon 110, stale, 24 cirp 20 flog 80, ’‘ulunanlei, 

A pulse is said to he stiong 01 w eak according to the weight it is Stiength 
able to ni&o The stiength is usuallj estimated by picssmg the of pulse 
finger on the ai tery until the pulse beat beyond the point of pi essui e 
disappear The pulse is said to be Inrd 01 soft according to the Tension 
degiee of le&istance experienced In feeling tho pulse it is impoit 
ant to notice vvhethei the tension is gieat dunng the distension of 
the vessel, 01 whethei it is hard dunng the mteivals between the 
pulse-beats as well as dui mg the beats themselves On tho othei 
hand, it miy be soft m these mteivals m consequence of the semi 
lunar v alv cs at the aorta not closing perfectly (aortic incompetence), 
thus allowing the blood partially to flow back into the ventnclc 
This softness and the feeling of sudden collapse ot the aiteual wall 
#ie the pulse chanctenstics of unfilled artenes. A pulse may be Volume 
laigo m volume, as where a laige amount of blood is thiown into 
the aoita, owing to by pei trophy of the left ventude, or it may be 
small and thready when a small quantity of blood passes into the 
aoita, eithei owing to a diminished total amount of blood, 01 fiom 
constuction of the aortic orifice (aoitic stenosis), 01 fiom disease 
of the mitial valve allowing the blood to leguigitatc into the left 
amide, 01 when the ventricle conti acts feebl} 

Tlie pulse becomes latex and latei m time as we lecedc fiom the Velocity 
heart Czermak estimated the delay as follows -—carotid pul&e ofpulsp 
aftci the cardiac beat, 087 second, ladial, 159 second, postenoi wive 
tabnl, 193 second By placing delicate tambouis 01 elcctromag 
netic sphygmogiaphs at different points of the cxi dilation and it 
coidmg the movements on a lapidly moving surface, E H. IVebei 
found the velocitv of the pulse wave to be 30 31 feet pei second , 

Garrod found it to be fiom 29 52 to 35 43 feet pei second , Ciashey 
determined it at 27 89 foot pei second , and Moens at 27 23 In 
the aitencs of tho upper limb it is stated to be 30 84 and m those 
of tlfe lowei limb 31 82 feet pei second Tho wave length is ob- 
tained ( by multiplying the duiation of the inflow of blood into 
the aorta= 08 to 09 second by the velocity ot the pulse wave ” 

This w ould give the wave length at 2 46 feet 

As aheady pointed out, m&pnation favouis the flow of blood into Influence 
the veins and retards the flow rn the aitenes, whilst expuation has of respi 
the reverse effect The tension of the aitenes dm mg inspiration ration on 
is therefore less than in expiration, and this affects the form of the 
pulse cmve, as is seen m fig 19 (1) “ The gieater distension of the 



Tig 19 — Spbygniogiapluc tuemg showing influence of respnation on pulse 
J, duimg mspn ition , E dunng expiration (Riegel ) 

arteries during expuation causes all thepaits of the curve occurnng 
dunng tins phase to be highei , (2) the lino of ascent is heightened 
during expiration, because the expiratoiy thoracic movement helps 
to increase the foico of the expiratory wave , (3) owing to mcieuo 
of the pleasure the durotie wave must; be less during expuation , 
and (4) foi the same reason the elastic elevations (seeondaiy waves) 
aie moie distinct and occur higher in the cmve near its apex * 

(Landois and Stilling, op at ) See also p 102 above 
Non-stnated muscle, as has been aheady stated, exists to a con* Contrac 
siderable amount in the walls of the smaller aitenes, and the calibre tibty ot 
of these vessels may consequently he changed by the activity of the arteries 
contractile coat ^ The contractility of vessels may appeal under two 
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foims —(1) as ill} thmic'il eontmticns sucli is have 1 con seen m 
tli vessels of a ublits eai oi m a bats wing, wludi aie mdc 
icmluitbcth ot the pulse an 1 ot ics]iiatoi> unv counts, and (2) 
is ] eibist nt conti it turns, uudei the influence ot the na\ ous system, 
whi h play an important pait in the disti lbution ot the blood The 
amount ot conti ution ot an aitcij will alhet the piebsuio oi the 
blood m its mteiiui it will accela itc oi ictaid the npidity ot the 
11 nod cun nit, and it will i emulate the supply ot blood fco the 
CAl ilHi} ilea to which the v csscl is distill ulcd Bv such aimi^c 
meuts also the distnbution ot blood to a auous oigins is ie b ul ited, 
thus t st il lislimg what h is lecn tumi 1 a bal uiu )f l ul u cul i 
tu is I oi ex implCj if the v essds m me oigan lcmam permanently 
conti icU 1 whilst these m i nei 0 hl iiuni^ oi^an die dilate l mon 
l load will pass to the litter thin ta the fonnei, and some eul 
ot phvsulogi d niqoitmu, max le sen el 11ms phy violent 1 
conditions m iv be estaUislied betw en tlie ceiebial and tliyioil 
circulations the n astio heptie and the splenic on editions, ml 
the distribution ot blood m the lower c\tiennties as l elated to the 
ab lominal oi^ans 

1 It a stethos >pe be placed ova a hige aiteiy, a muirnui, sound, 
oi bunt will 1 e h aid, caused by the blool lushing tlnough the 
i esscl nan ow ed b} the piessuie ot the msti ament Ihe Jluid escapes 
into a wilei poition of the v esscl be> md the \ omt ot piessme md 
ihe sound is caused 1 y the paiticl s ot fluid thue being tin own into 
lap l ubiation, net by vitiations of the wall of the vessel ^ucli 
soun Is ut f nouicd b} i ccitam dcgice of elasticity m the walls of 
the vessel, bj diminished penpheial resistance allowing the blood 
to flow aw i} fiocl}, md by 7 consideiable ditfcicnce ot the ] les&uie 
m the nauow and wide paits ot the tube They aie alwajs hcaid 
ox ci an aneunsm, when the aitenal tube is dilated and when 
piessurt is applied to a luge vessel The placental souffle oi bnut 
he n d dui mg pi jpmncy is a sound of this kind, a l ismg fi om pi essure 
on the w idely dilated utoi me ai tei ies In cases ol msntllcient aoi tie 

valves a doulle blowing muimur may be heaid, the fiist Icing 
due to the lush of blood into the vessel caused by the ventu ulai 
conti action, and the second by the flowing back ot the blood into 
the heait dui mg diastole Comp p IOC below 

.ry Cajpill ny Cuadahm —The enruktion m the capillaues nn} be 
- leadil} studied by placing undti tlie mieioseope any transparent 
membiane contammg vessels, such as the web ot a hogs toil, the 
mescnteiy, lung, oi tongue of a fiog, the tail of a fish oi a tadpole *1 
the wing of a bat, the thud eyeli l of the pigeon oi fowl, the liver 
of a hog oi a newt, the mucous membiane ot the mnei suiface ot 
the human lip, oi the conjunctiva ot the e} cb alls and eyelids Undei 
favouiable conditions the follow mg phenomena may ideally be 
notice 1 (I) The diametci of the finest capillaues is such as to pel 

mil the passaged corpuscles m single hie only, and it may vai} from 
0 to x t 1 o of an inch (2) The avenge length is about \ ot an 
inch (a) Ihe nurnbei vanes accoidmg to the dcgiee ot activity of 
the tissue, being numci ous whom nututivo pi ocesses aie active, as 
m the livei and muscles (4) They fonn networks oi anastomoses, 
the foim and arrangement of which aie deteimmed by the tissue 
elements (5) In the smaller aitenoles and venules, and m the 
capillaues, the cm lent is continuous and them is no pulse Owing 
to the elasticity of the laiger vessels the intermittent movement ot 
the blood caused b} each a entuculai contraction is m the capillaues 
transformed into a continuous flow (6) In some of the laigei v essels 
the cui rent is moie lapicl thin m otheis of e jual calibre that i$ to 
say, it is moxe lipd m small ai tones than m small veins (7) The 
ennent appeals to have a imiionn velocity m all ultimate capillaues 
of the same size (8) Sometimes a slight acceleration of the npidity, 
oven m the smallest vessels, maybe obseivcd to follow each cardiac 
beat (9) In a vessel largei than an ultimate capillaiy , so laige as 
to peimifc the passage of seveial coloured coipusdes abiea&t, these 
maybe seen travelling with gieat apparent velocity nr the centio of 
the stieam, whrlst the colouiless corpuscles move more slowly and 
w rth a rilling motion next the w alls ot the tube, m a layer of plasma 
called Poiseuille’s space The coloured corpuscles also remain sepa- 
rate tiom each other, and do not exhibit any tendency to adheie 
togethei oi stick to the walls ot the vessels, whereas the colouiless 
coipusdes do both, more especially aftei the membiane has been 
exposed for some time to the an, so as to excite the eaily stages of 
inflammation Piof D J Hamilton has shown that the neaiei a 
suspended body approaches the specific gnvity of the liquid in 
which it is immeised the moie it tends to keep in. the centre of the 
stream, and he states that the loason why the c domed coipusdes 
keep the centre and the colouiless the sides ot the stieam is that 
the specific giavity of the former is the same or slightly gicatei than 
the blood plasm, whilst that ot the coloiulcss coipuseles is less (10) 
It the calibre of an ultimate lapillaiy be moiked at the beginning 
of an observation, and again some time afterwards, it will frequently 
be noticed that it lias become nauow ei oi widei, indicating that 
contractility is one of the piopei ties ot capillaues (11) The velocity 
is greater in the pulmonary than m tho systemic capillaries (12) 
The phenomenon known as diqpcdesis, or migiation of the white 
blood corpuscles, first described by Waller in 1846, is readily seen 
m the mesentery ol the frog after inflammation hfis been excited 



by exposure to the ail foi one oi two horns (sev fig 20) It census 
( t the adhesion to the w ill if Lhr vess 1 of tin colouiless eoi}fti des 
and then irotuisron tin iu 0 h the Wcsll into the siuioundin^ tissues 
lleim^ is ol opinion that it is du^ putl} to tin hliiitionot fin 
lollouhl linttei ot the cell undei bloii jicssuic Dia^edcsis is ot 
import nice as constituting a }ait ot the inflammatory iiocess 
The col unless colls 1 c omc \ us corpuscles (Cchenhcim) , see Path 
oiogv vol win p 3b ) (13) It ava&culn munbi me be ^ 

gently nutate 1 
whilst undei the 
micioseoi e, tne 
civilians 1 eeome 
In st slightly u ai 
low ed and then di 
hted, oiowded with 
eoi^sel s, whilst < 
the bbod- strain 
1 u om s si jw a 
l>y and b} the 
stieam oscillates 
and then alto ^ 

,ethei stops This O 

constitutes stfl tis } Ti ' 0 — An all vessels rf nr nf ij of lie sliovun., 
a pait of the in luiel si-> tel mlcss b 1 s a v^sc 1 i 

Ihnmnt mr mn ' VvllJs , PoiSGU He S Space r l U ipis 1 ^ l l 
iianimatny pio colouiless cuiuscl sadUni g 1 w U r loiltss 
cc'Ss UKl is rot c ij u cl smv in us sta es £t\tiusi u y/oviiudcl 
low ed b} i \udatiou eoipusclts (Lindas ulbtulm^) 
of the plasma of the Hood along with colouiless eoipus 1 s and 
moie rarely colouied coipusdes 

The most impoitant vital iiopcity of capillaries s s already Vital 
mentioned, contuetility by which then calibie nn} be modified proier- 
Tho piot^plism fanning then walls conti acts wh n stimulated tiesot 
Some investigators have supposed thc*nucla to 1 c active agents m eapil 
conti action , but moie piobably tho cell substance is the seat ot lanes 
change Oxy^ n causes the nuclei to swell, whilst cn borne aciel 
has the opposite eftect Roy and Giaham Liown attach much im- 
portance to the activ e contuetility ot the capillaues as regulating 
tlie (Jistubution oi blood, now conti acting now relaxing accoilmg 
to tiro needs of the tissues m then vicinity Elasticity is also a 
chaiactenstic of the cap lllaiy w ills 

The anangement of the capillaues m an organ oi tissue is adapted An Inge 
to its tunctional activity w heie theie is gieat function il Lctivity ment of 
there is a nch plexus ot cipillirifs, and m the convei&e ase the capil- 
converse is also tiue Contiast, toi example, the ea])illai) supply 1 iries 
in eutilage with that ot muscle, oi that ot the gicy matter ot tho 
nave centios with that of the white matter (see PmsiOLOGl, vol 
xix p 23 5 q) But, m addition, tho distnbution ot cipilhn s 

alwa}s conesponds to the intimate stiuetunl uiangemuits of the 
tissue oi oig in So pit i l&ely is this the case that a good Inst dogist 
is able to ldenlitj the oigan fiom an injected piepantnn showing 
the vessels, although none oi the ultimate histologic il elements ot 
the oi gui oi tissue aie to be seen In muscle, loi example, the 
capillaries exist m the form of elongated meshes m connective 
tissu , such as is found beneath the skin, ui an liicgulai netvoik , 
m the papille ot the skin, m loo^ s , and to fonn the glomeiuh of 
the kidney in close icticulitious (see Nun mox, vol xvn p 673, 
ft g 5) 

The movement m the capillanes is due to the foiee CS the hcai t, Attract 
as modified by the v essels (vis a tiigo) Some liav e supposed that ive m 
it is supplemented by an attractive influence excited by the tissues iluentc 
(us cbfionte) , and the statement is suppoitid by the observation of tissues, 
that when there is an mci eased demand toi blood owing to active 
nutntional changes, theie is an increase in the amount ot blood 
flowing to the pait, such as ogcuis, foi example, in the mammaiy 
gl and duung lactation, and m the glow th ot the stag s hoin Such 
an attractive influence on the paihot the tissues is quite conceivable 
as a force assisting m the mwaid flow of blood, acting along with 
capillanty; but its amount is infinitesimally small m comparison 
with the force exeited by the heait. The force ot the heait is 
sufficient to dme the blood through the capillaues mto tho veins 

When capillaries aie examined m a tianspaient membiane ot a Capillaiy 
living animal no pulse like movement is visible Owing to the pulse 
elasticity ot the vessels the puke wave has been almost, if not 
qiute, extinguished, and whit might have remained of it is destroyed 
by the gieat lesistanec offeicd by the numerous capillaues If 
those and the aitenoles be widely dilated, a pulse may appeal m 
the veins, as oceuis when the vaso dilatoi tibies of the choida tym- 
paui nuve aie stimulated, causing a pulse like movement in the 
veins ot the sub maxillaiy gland (see Pm siologi, vol \ix p 30). 

By increasing the extia vasculai piessuie pulsations may occui m 
tbe caprllmes (Roy and Gi iham Brown) The w ell known throb- 
bing in tho hngei when eonstneted by an mdia rubber band and 
the thiobbmg of inllammatoiy swellings aie examph s of pulsation , 

m capillaues 

Vmom Circulation — The walls of the veins aie thmnei, less Tenons 
elastic, and moie distensible than tho walls of the ai turn Thty cireuli- 

contain both elastic and coniiactile tissue, though to a smaller ex tion. 

wm . . * 
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tent than the til teri< a Numerous anastomoses exist botw een veins 
ami evm Ik tueui superiu ill and dup so Hut it the flow of 
blood be obstructed ill one d j ’m lion it itadily imds a passage, in 
anollwr. The < n dilation m ilie vnns depeinlo(l) on inequality 
ol Mood-pu ssuio, tlio pn shine being nun li ks^intlio veins than 
in the .11 bait's ; (2) on muscular action compiesshtg the \oius, and 
thus, in const tjut ute ol tlio vahts brand in many vims opening 
Ion nds Hie In ail, ion mg on tbo blood in the direction oi tlut 
oi L,a 1 1 ; (di on t fio mou nunts of libpimtioii, — inspiiation, as aheady 
wui, I Homing tin Ihnvoi blood in the gioat veins ton aids tlio 
Ju ait; ami (0 on the sue l ion -like ad inn ol the light auricle, and 
in tin i me of the lungs that ol the Iclt a ill it lo, thawing the blood 
tow aids tlio Mari. During venesection, museulii action inueasis 
the flow ol Mood limn the divided vein; heme the use of the 
bailu i’s puli , which was graspi d hy the patient dining bleuling by 
the baiher-suigeon of old. The flow of blood in veins is continu- 
ous, m maily w) ; when, the ic tore, a vein is c|t, it doc* not 
** spurt ” as an aitery does, but it 4 * wells out” in a stieam. 

Occa- There is noi maily no pulse m veins ; but some times a pulse may 
bional l>e observed in the veins of the nock, isotlnonous with the auricular 
pulse in systole, when there is an obstruction to tlio passage of blood fioni 
veins. the light amirio into the light ventricle. Fulse-tiacings (fig. 21) 
taken ill those circumstances aio very similar to those of the cardiac 
impulse. In this tracing tlie part ab represents the right auricular 
contraction. During the systo] u of the l ight vcntric le the tricuspid 
valve closes, and, if it he insulin ient, — that is, if it does not close 
properly,— a positive wave is transmitted along the superior vena 
cava to the jugular (be in the pulse-tracing). The closure of the 
pulmonary is indicated at e. During the diastole of the right 
auikde and ventricle the blood flows to the heart 
and the curve descends, /. It has also been pointed 
out by Friedreich that a pulse in the jugular vein 
does not necessarily mcan*insuiMen< y of the tri- 
cuspid valve but a weakened condition of the valve 
in the jugular vein itself, as the pulse will not be 
propagated into the jugular, even in cases of insuffi- 
ciency of the tricuspid valve, if the jugular valve be 
perfect. If there is grout obstruction at the initial 
orifice, a venous pulse may also be observed, which 
is associated with engorgement of the right auricle. 

• 8omctimes a pulse in the veins occuis when there is 

such rigidity from atkeioina iu the walls of the gioat Fig. 21.— Tiac* 
vessrib as to destroy the elastic influence of those {JJg of venous 
parts, and at the same time such a degree of dilata- sufii'ciency 'of 
lion of the arterioles and capillaries as to admit of the tricuspid 
the onwaid propulsion of the movement caused by valve. (Fried- 
the beait’& coutiaetion. Lastly, a pulse may occur 16ich *) 
when the blood-pressure rises and fills suddenly, as in insufficiency 
of the aortic valves, and when the arterioles are much dilated. 
Towards the close of life, when the heart is feeble and elfusion may 
lie taking place into the pericardium, a venous pulse may be 
observed. 

Venous If a stethoscope bo placed at the root of the neck above the collar 

sounds, bones, and on the right side in particular, a -whistling, rushing, or 
blowing sound will be heard. This is the bruit cle < liable , familiar 
to physicians. Ifheard without pressure being made by the stetho- 
scope it is abnormal, as it occurs in conditions of ameinia from 
almost any cause ; but it may be heard in a healthy person when 
pressure is applied and when the head is turned to the opposite 
side. It is held to bo duo to the vibration of the blood in rushing 
from the contracted portion of the common jugular vein into the 
moro dilated part of this vessel. During the auricular diastole and 
during inspiration it is more marked, as the blood then flows more 
rapidly in the veins towa^ls the heart. 

Phenomdfia of Ogmml Circulation* 

Prime Having described the structure and functions of the organs con- 
factors earned in the circulation,— -namely, heart, arteries, capillaries, and 
influen- veins,— we are in a position to consider the phenomena of the cireula- 
ciug cir- rion as a whole. Consider the organs of the circulation as a closed 
culation, system of tubes, over-filled with blood ; when the tubes are in a state 
of rest, it is evident that, if the blood be uniformly diflu sod and 
under the same pressure, it will remain motionless and m etjuilibrium. 
When the pressure is changed at any point, as occurs when the 
loft ventricle contracts and throws blood into the arterial system, 
the blood will move from the part where the pressure is higher to 
where it is lower ; iu other words, there will he circulation as a 
consequence of the differonco of pressure. "When the heart stops 
beating, the blood continues to now more and moro slowly until 
the diifereuco of pressure is equalised, and then there is no circula- 
tion, Each stroke of the heart throws as much blood into the 
arteries as flows into the heart from the veins ; the orifices of the 
veins at the heart are more distensible than the beginnings of the 
arteries, and consequently the arterial pressure rises moro rapidly 
than the venous pressure diminishes, and thus the beating of the 
u&wt raises the mean pressure throughout the arterial system, 
The circulation is therefore influenced by two factors,— (1) the 


heart, as regards number, strength, and volume of beats ; and (2) 

Ilie amount of lesistance in the aiterioles. Modifications of these 
mflutiK.es are the piussiue anil the velocity of the blood. 

As tlio blood ib cii dilating through the vessels under tlie influ- Blood- 
enco ol tlio action ol the heait, it exerts a ceitain piossuie or ten- pressure 
sion, the euslenre ol which is shown by ilie jet oi blood wlikli spurts m 
out on the punctilio of an aitoiy, and the amount ol winch is indi- vessels 
rated by the height to which the jit is piopellcd. An instillment 
lor measuring this pressure, ti nnod a kyniogiuph, has been devised 
hy Ludwig. But tin* apparatus, owing to Hie meitia of the mass 
of ineuuiy, — the mulium used,— can only lcgistei mean blood- 
pi essme, and the more delicate vamtions escape notice. Tick in 
1804 attempted to register these smaller fluctuations by means of 
acuived spring-kymogiaph, consisting of a hollow spring, which 
i-> made to oscillate by variations ol piossuie communicated to the 
intuioi. Small poitions of a Racing taken with the meiourial 
manometric kymograph of Ludwig are shown in flg. 22. Fiona this 
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Fig 22 .— Meiciuial kymogiaphie Racing flom carotid ot dog, allowing foim 
of ciu\e on a laige scale. The figuies on tlie left lepiesent mm. ol mcicuiy. 
(Miuey.) 


it will he observed that thore is (1) an increase and diminution of 
blood-pres&iue with each cardiac bea$ as is shown in the smaller 
curves, and (2) an increase and diminution produced by respiratory 
movements, the increase occurring chiefly during inspiration and 
the decrease chiefly during expiration, as is indicated by the larger 
w T aves. It is evident also that all the smaller curves have the 
same general character, and that they reveal nothing as to varia- 
tion in pressure during individual beats. To show such variations, 

Fiek’s kymograph must be used, when a tracing will be obtained 
in which. slight oscillations of pressure in the down-stroko of each 
separate beat may be observed. By employing the different forms 
of kymograph the following conclusions have been arrived at. 

(cl) Arterial Pressure.— (1) The pressure diminishes from the hoart Arterial 
to the capillaries. (2) It attains its maximum in the ventricle at pressure, 
i the moment of systole, and its minimum in the auricle at the 
moment of diastole, at which time also the pressure in the auricles 
and in the groat veins may be negative, that is, below atmospheric 
preSbure. (3) The mean blood-pressure in the large arteries of large 
mammals and of man is equal to that of a mercurial column 5*5 
to 6*3 inches in height (4.) The blood-pressiue in various animals 
has been ascertained to be as follows, tlie lesults hieing expressed 
in terms of a column of mercury of the indicated number of inches 
in height. Carotid of horse, 6*34 ; carotid of dog, 5*89 (Poiseuille). 

Carotid of horse, 4*8 to 8*42 ; carotid of dog, 5*89 ; carotid of goat, 

4*64 to 5*31 ; carotid of rabbit, 3*54 ; carotid of fowl, 3*46 to 6*73 ; 
aorta of frog, *86 to 1T4 ; gill artery of pike, 1*38 to 3*3 (Volkmann). 

Carotid of dog, 512 to 7’48 (Ludwig). Carotid of calf, 6*97 ; 
carotid of sheop, 6*05 ; carotid of goose, 6*38 ; caiotid of stork, 6*84 ; 
brachial artery of pigeon, 6*57 ; carotid of cat, 5*9 ; brachial artery 
of man during operation, 4*33 to 4*72 (Faivre). Anterior tibial 
.artery of boy, 3*93 to 6*3 (E. Albert). It no doubt varies even in 
animals of the same species. (5) The arterial pressure at any given 
point undergoes periodic variations, increasing at the instant of 
ventricular systole aud diminishing during diastole ; they aro 
most marked in the arteries near the heart. (6) These periodic 
variations may bo observed in tko intermittent spurting of an aitery 
w*hen it is punctured. (7) It is necessary to distinguish between the 
mean arterial pressure at any point of an artery and the mean pres- 
sure of the blood in the whole arterial system, which can onfy be 
obtained by taking the mean of the pressures in many different 
arteries at various distances from the heart. (8) The mean arterial 
pressure depends directly on the quantity of blood in the arterial 
system, and consequently on the total calibre of the system, so that 
any diminution ot calibre, produced mechanically or by nervous 
influences, will ineiease the mean arterial pressure. (9) The mean 
arterial pressure increases with the cnorgy of the beats of the heart. 

(10) The blood-pressure becomes greater with increased and acceler- 
ated action of the heart, sometimes with plethora, and after an 
increase in the amount of blood, such as occurs after a full meal or 
after transfusion of blood, whilst it becomes smaller during dimin- 
ished or enfeebled action of the heart, iu anosmia, and after hemor- 
rhage £>r excretions from the blood by the skin, kidneys, or bowels 
(Landois), (11) The pressure is affected by the degree of contrac- 
tion or of dilatation of the blood-vessels, according as they aro * 
influenced by the nervous system. (12) The pressure is increased 
in cases of sclerosis or hardening of the arterial walls, in lead 
poisoning, after injection of ergotin (which contracts the small 
arterioles) or of digitalis (which acts on the heart), where there 
is granular or contracted kidney, and in cardiac hypertrophy with 
dilatation. And (13) the pressure is diminished in fever, in 
chlorotic ameirna, in phthisis, and by severe haemorrhage, 
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Venous (b) Fawns Pressure.— [V) In the veins near the heart Ihe pressure 
pie^uns. is only one twentieth to ono-tonth of that of the cone spending 
arteries. (2) During auricular diastole the piessiue iu the veins 
near the heait may become negative (= ~ *0039 inch of nieicury). 
( 13 ) There .ue no periodic variations of pressuie in the vein* as in 
the arteries, except in the great venom trunks in lire ueck and 
near the heait, wheie theie is a diminution of piessure duiing 
amicular diastole and an increase dining auiiculai systole. (4) 
fticat activity of the heait dimmislies venous, 'while it increases 
arterial piessuie. (5) Tlio piessure increases in the veins aceoidmg 
to their distant e from the liwut: thus, in the extern ri facial vein 
of the slieep it is espial to a coliinin of meieuiy *1*2 inch in height ; 
in the tiachial to a column '16 inch high ; in branches of the 
trachial, *35 inch ; in tlio ciuial vein, *45 (TI. Jacobson). (6) 
Plethora increases venous pressure, whilst amentia diminishes it. 
(7) Inspiration causes in tlio great veins neai the heart an incieasc 
in piessuie, whilst expiiation diminishes it; but the respiratoiy 
movements “do not atfeet the venous stieam in peiipheral veins” 
(Stilling). (7) Changes in the position ot tlio limbs affect venous 
piessure hydrostatically : thus, elevation of the e\ti entities favours 
the How of blood towards the heait ; but, if the heait lungs down- 
wards, the face becomes turgid, as the outflow hy the veins is 
letarded. (8) Gravity favours the emptying of descending and 
hindeis the emptying of ascending veins, so that the piessmc be- 
comes less in the foimer and greater in the latter. (9) As already 
stated, muscular movement by compressing the veins, aided by the 
mechanism of the valves, favours the flow of blood toivards the 
heart, and thus increases tlie pressure in these vessels. 

Capillary (c) Capillary Pressure.— V or obvious reasons capillary pressure 
pressure, has not been directly measured. Yon Ivrios hns measured the 
amount of pressure necessary to occlude the capillaries in an area 
abounding in these vessels, such as the skin at the root of the nail 
on the terminal phalanx or on the ear in man, and on the mucous 
membrane of the gum in rabbits. He found the iiressure in the 
capillaries of the hand, when the hand is raised, to he e<pial to 
*95 inch of mercury, when it hangs down, 2*13, in the ear 79, and 
in the gum 1*26. Roy and Graham Brown also measured the 
pressure necessary to close the capillaries in the web of the frog’s 
foot, in the tongue and mesentery of the frog, and in the tail of 
newts and small fishes. It is evident that any condition favouring 
the afflux of blood to a capillary area 
will increase the pressuie in the capil- 
laries, such as the dilatation of the 
small arterioles conveying blood to an 
area of capillaries, contraction of the 
venules carrying off the blood from 
it, or any increase of pressure in the 
arterioles or in the venules. The 
arrangement and position of the capil- 
lary network must affect the pressuie : 
the pressure in the capillaries of the 
glomeruli of the kidney must, for in- 
stance, be greater than in those of tlio 
skin, as in the former position there 
is increased resistance owing to the 
double set of capillaries (see Nutri- 
tion, vol. xvii. p. 684). Finally, any FlG * 23.-1 Diagram showing pres- 

change in the degree of contraction of Scle“ D, 1 wpS* 

the vail of the capillary itself will lories; 4, veins; 5, auricle; A to 
affect the pressure. 0, line of pressure in gi eat arter- 

"" ■ - • ’• ies ; C to D, ui small arteries ; D 

to E, in capillaries ; E to B in 
veins. The (lotted lines indicate 



pressure during ventricular sys- 
tole (aC) and diastole (u'C). Be- 
yond 0 the hlood-pressurc is uni- 
form as far as the auricle B, where 
it is negative during auricular 
diastole. (Beaums.) 


in arteries, capillaries, and veins aro 
illustrated by fig. 23. 

Velocity Various attempts have been made 
of blood* by Yolkmann, Vierordt, Ludwig and 
Dogiel, Hering, and Chauveau and 
Lortet to measure the velocity of the 
circulation, and special instruments have been invented for that 
purpose. In 1850 Volkmann constructed the hosmadromometer ; 
this was followed by the heematachomcter of Vierordt in 1858 and 
by the hsemadromograph of Chauveau and Lortet in 1867. These 
instruments are not now much used, having been superseded by 
the stromuhr (current-clock) or rheometer of Ludwig and Dogiel, 
which was invented iu 1 867. This instrument measures the amount 
of blood which passes through an artery in a given time. It con- 
sists of two glass bulbs of equal capacity communicating by a tube. 
One of the bulbs is filled with oil, which is expelled by the blood 
into the second (empty) bulb. The instrument is then reversed on 
its socket so that the bulb containing the blood is farthest from the 
heart, and the former process is repeated. From the time occupied 
in filling and refilling the velocity of the blood in the artery of 
supply can be calculated. 

The following figures give, in inches per second, the velocities 
, of the blood in different vessels. Carotid of dog, 8*07 to 14*06 ; 
penment carotid of horse, 12*05 ; maxillary of liorse, 9*13 ; metatarsal of 
to horse, 2*2 (Volkmann). Mean velocity in carotid of dog, 10*28 ; 
velocity, in carotid of dog at end of diastole, 8*46 ; at end of systole, 11*69 ; 
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in crural arteiy of dog at cud ol diastole, 5*51 ; at end of systole, 

9*41 (Yicionlth Duung s) stole iu caiotid ol hoise, 9*8 1 , at tunc 
of diciotic wave, 8*66 ; at aid of dustole, 5*9 (Chauuau, I5t»iiolus, 
Laroyenne). In caiotid of labbits, irom 3*7 to 8*9; in taiotid of 
dog, weighing 51*2 lb, poisoned with morphia, from 13*74 to 28*56 ; 
in carotid ol another dog, w eigbing 26*69 lb, trom 9*57 to 20*47 ; 
iu caiotid of dog, weighing 7*85 tb, in which the sympathetic mu ye 
had boon cut, horn 6*03 to 13*35 ; and in caiotid of another dog, 
weighing 0*97 lb, poisoned with morphia, from 13*35 to 18 03 
(Dogiel). The \eloiity in the capillanch cannot be dncctly mea- 
sured. E. II. "Weber gives it at *032 inch pel second in capillaries 
of mammals and *021 in those of the frog. Yieioiclt gives the 
velocity iu man as *024 to 033 inch per second, Yolkmann sides 
that the How ol blood i u mammalian capillaries is five bundled times 
slower than in the aoita. Donders asseits that the velocity of 
the cuirent in the smaller aitoiioles is ten tunes taster than in the 
capftUric,. TO™. the cuiient n aches the v eins it is accelerated in 
consequence ot diminished lesistancc, but even in the laigci venous 
trunks it is *5 to *75 times less than in the conespomling arteries. 

The following general conclusions may he diawn. (1) The velocity 
of the Hood is in inverse ratio to the total calibre of ihe vessels : 
rapid in the aoita, it diminishes as w T e lecedc horn it. (2) Each 
systole is followed bytm inciease in the velocity of the blood in 
tin* larger vessels. (3) In the smaller aiteiics, capillaries, and 
smaller veins the velocity is uniform and constant. (4) The velocity 
incieases in the venous system as w r e approach the heart. (5) In 
the large aitcries the movements of inspiiation retaid the velocity, 
whilst those of expiration increase it. (6) In the largo veins the 
movement of respiiation, and also the suction action of the amici o 
during diastole, cause a lhytlimic increase and diminution of the 
velocity. The explanation of these variations in velocity is obvious. 

As the arteries po^s outwards they give oil branches, the united 
calibre of which is, with rare exceptions, greatci than that of the 
paicnt vessel. Thus, as Kiris expresses it, the aiteiial system may 
ho regarded as a cone, the base of which ends in the capillaries, whilst 
the summit is at tlio aorta ; and the venous system is a second cono, 
the base being also at the capillaries and the apex at the right 
auricle. Yiciordt states that the sectional area of the capillaries is 
to tftat of the aorta as 800 to 1 ; but, as the sectional area ot the 
venous orifices at the heait is greater than that of the aiterial 
orifices, the ratio of the sectional aiea of the capillaries to that of * 
the veins at the heart has been stated as 400 to 1. The incieased 
sectional area retards the velocity, and the velocity of the blood- 
current in sections of the vessels at various points is inversely as 
their calibre. The velocity of the blood does not depend on the 
mean blood-pressure, and, as w*as pointed out by Ludwig and 
Dogiel, the velocity in any section of a vessel drpends on (1) the 
vis a tergo (ue., action of the heart) and (2) the amount of resistance 
at the periphery. 

It is important to distinguish between the rapidity of the blood Duration 
current and the time occupied by a blood coipuscle in making a of circu- 
complete circuit through the heart and vessels, say, from the leftlation. 
ventiiele to the lett ventricle again. . Attempts have been made to 
measure the time, starting from the jugular vein. Heiing injected 
into that vein a few drops of a 2 per cent, solution of ferro-cyanide 
of potassium, and then examined the blood of the opposite jugular 
eveiy five seconds by testing with perchloride of iron,— the forma- 
tion of Prussian blue indicating tho moment w T hen the fwro-cyanide 
made its appearance in the blood of the jugular after having made 
a tour of the cii dilation. Vierordt modified the method by ex- 
amining the blood received from the jugular each half second, Hie 
duration of the circulation as thus determined for various animals 
is as Mows,— horse, 31*5 seconds ; dog, 16*7; labbit, 7*79 ; hedge- 
hog, 7*61 ; cat, 6*69 ; goose, 10*8G ; duck, 10*64 ; buzzard, 6*73 ; 
and common fowl, 5*17 seconds. Yierorclt also made the discovery 
that in most animals the duration of tin? circulation is equal to the 
time in which the heart makes about twenty-seven beats. These 
facts are illustrated in the following table 


Animal. 

Weight of body. 

Puhe Beats 
per Minute. 

Number of Pulsations 
in the Ciiculution. 

Guinea-pig .. 

7*88 oz. 

320 

23*7 

Cat 

46*28 „ 

240 

20*8 

Hedgehog 

32*13 „ 

ISO 

23*8 

Rabbit 

£0*59 „ 

220 

28*5 

Dog 

20*2S lb 

90 

20*7 

Horse 

83*78,, 

55 

28*8 

Fowl 

46*98 oz. 

354 

30*5 

Buzzard 

24*44 „ 

282 

31*0 

Duck... 

46*7 „ 

103 

28 0 

Goose j 

99*54 „ 

244 j 

26*0 


~It may also bo shown by another method that a volume of blood 
equal to that in the whole body passes tlirough the heart in about 
thirty pulsations. Taking the quantity of blood in tbo body as 
one-twelfth of the total ’weight, a man weighing UO lb contains 
1 1 % Tb, or 5292 grammes, of blood, which represent in capacity 5802 
cubic centimetres. Each beat of the heart throws 172 cubic ceffS- 
melres into the aorta ; therefore the equivalent of ihe total quantity 
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of blood in the body passes though the heart in about 30 pulsa- 
tions. Taking the' pulse beat at 72 ptr minute, it iollows that the 
dilution of the circulation is ajout 20 seconds 
Volume Jt has been satisfactorily proved hy Mosso, Von Batch, Dogiul^ 
of and Fiancois Fianck that there is a slight change in tlic volume of 
organs, any distensible organ with each beat oi the lieait. Mosso devised 
the pktlijsiuogiaph, 1 an mstiumuil l>y width the following results 
have bum obtained. (1) The volume of an oigan is nut hxed, hut 
vai ics aeeiudmg to the amount of blood contained m it. (2) Its 
■volume clung* s with each caidiae pulsation, ilia easing when blood 
is ion id into it and diminishing by the emptying of the capillaries 
into the vans. (3) Vauatmns m the volume of one oi muie mgans, 
sa\ , bj t oiupiession, or by the application of cold, oi by the internal 
administration of substances which alfeet tin* cahluo of blood- 
\issds, such as ei gut, cause eonosponding variations in the volume 
oi other organs. (4) The pulsatilo variations aieveiy similar to 
the pulse-curve, and there are lespiiatoiy undulations conospBnd- 
ing to similar vailitions in blood-pi assure tracings. *5) Movements 
of the limb cause diminution in volume^ as was shown by Glisson 
in 1677, in consequence of acccleiation of the venous cuirent. (6) 
Mental exeieise and sleep cause a diminution in the volume of the 
limb (Mosso). (7) So delicately attuned is the oigauism that music 
lias beeu observed to cause a lise and fall in*the tiaemgs (Dogiel). 
Bistribu- The blood is distributed throughout the body in varying propor- 
tion of lions, according to the requirement of any sot of organs at a par- 
blood. ticular time. When any tissue or organ is active, there is a deter- 

mination ot blood towards it, the amount being increased from 30 
to 50 per cent. : thus, during digestion the mucous membrane of 
the stomach and intestinal organs is richly supplied with blood. 
Increased muscular velocity is always accompanied by increased 
vascularity ; but, whilst this is the rule, there are organs, such as 
the lieait, the muscles of respiration, and nervous centiesjike those 
in the medulla oblongata, in which thcie is a condition of continuous 
activity, and in which there is a uniform vascularity. Seeing that 
the activity of certain organs varies at different times, it follows 
that, whilst some organs aie congested, others are at rest. In the 
child there appears to be a different distribution of blood from what 
obtains in the adult. The heart of a child is relatively small up 
io puberty, while the vessels are relatively large ; after puBerty 
the reverse is the case. Arterial pressure is less in the child than 
# in the adult, whilst the piessure in the pulmonary circulation is 
larger in tlic child than in the adult (Bcneke). Attempts have 
been made to estimate the distribution of blood after death. 
Ranke states that one-fourth of the total blood is in the muscles, 
one- fourth in the liver, one-fourth in the heart and vessels, and the 
remaining foiutk in the rest of the organs. 

Special Fimas of Circulation. 

Cranial. The cranial circulation has been already described under Physio- 
logy, vol. xix. pp, 42-48. 

Hepatic. The peculiarity of the portal circulation is that the blood passes 
through two sets of capillaries. Arterial blood is conveyed to the 
stomach, spleen, pancreas, and intestines by branches ot the abdo- 
minal aorta. These branches divide and subdivide, terminating in 
a capillary plexus in the various organs above enumerated. Prom 
this plexus the radicles of the various veins spring, and they unite 
with each other into larger and larger trunks, until by the conflu- 
ence of the mesenteric veins with the splenic vein the portal vein 
is formed. ^The portal vein convoys the blood to the liver, where 
it divides into smaller and smaller branches constituting a plexus 
in the lobules of the liver. Prom this plexus spring the roots of 
the hepatic vein, winch conveys the blood from the liver to the 
inferior vena cava (see Nutkition, vol. xvii, p. 678). There are 
thus in the portal circulation two ^ sets of capillaries,— one in the 
abdominal viscera and the* other in the liver. Ligature of the 
portal vein causes distension of^all the abdominal vessels and a 
highly congested state of the abuominal viscera, whilst the blood- 
pressure quickly tails, and tho animal dies. So distensible are the 
abdominal vessels that they can contain nearly all the blood in the 
body. Blood from such congested vessels has toxic properties 
(Schiff and Lautenbach). The ventricular systole may send a 
pulse down the valveless inferior vena cava and cause a pulse in 
the liver. The liver swells with each systole and relaxes with each 
diastolo of the heart, 

Pulmon- The pulmonary artery, carrying venous blood, divides and sub- 
ary, divides, and tho smallest branches end in a plexus of capillaries on 
the walls of the air-cells of the lung, Prom this plexus the radicles 
of the pulmonary veins originate ; and finally tho four portal veins, 
two from each lung, carry the artorialized blood to the left auricle. 
Considering the apparently small extent of the pulmonary as com- 
pared with the systemic circulation, and the fact that the two 
ventricles, of about equal capacity, empty themselves simuliane- 
ously, it is clear that tho pulmonary circulation presents many 
* points of interest. In the first place, the pressure in tho pulmon- 

ary artery is considerably less tlian that of the aorta. In 1850 it was 
determined by Ludwig and Beatner to be iff the dog equal to a 
i Figured in M < Keadrick , a Physiol^ p* 865, % $D. "" 


mercurial column of 1*17 inches, in the cat to one of ‘69 inch, and 
in the labbit *47 inch, or about thiee times less in the dog, lour times 
less m the rabbit, and live times less in the cat than the piessure 
in the aoita. Heiing passed simultaneously a tube though the 
muscular walls of each umtncle of a call, and the blood rose in tho 
tube in the light ventricle 21 inches and in the left 33*4 inches 
(quoted by Landois and Stilling). Pick and Badoud found a pres- 
suie ol 3T)4 in tlic pulmonaiy aiteiy of the dog, whilst the caiotid 
piussuie at the same time w as 4*17 inches. Tlic iatio of pulmonary 
to .ioil ic prcssuie has been stated as 1 to 3 (Beutuer and Morey) 
and as 2 to 5 (Goltz and Oaule ). 

Ke\t, it is important to note tbc peculiar physical conditions in Influence 
the chest duimg lespiiation. As ahead} show n (p. 102 j, the lungs of ie- 
aio distended in consequence ol the positive pressuie on theii inner spiration 
suiiaces being greater than the negative piessuie on their outer in pul- 
pleuial suiiaces. But when the lungs aio distended by a full in-momuy 
spiiation they exert an elastic force (teimed elastic lecoil or “ elastic circula- 
te ction ”) amounting to about 1 *18 inches of mercury. Outside the tion. 
lungs, in the cavity of tlic chest, the surface of the heart and vessels 
is subjected to a pressure which is the difference between atmo- 
spheric piessure (29 '92 inches) and the “elastic traction” (1*18 
inches) or 28*74 inches. It is clear that the more tho lungs are 
distended the greater is the elastic traction, and consequently the 
less the pressuie on the outer surface ol the vessels. The thin- 
w'alled pulmonaiy veins yield moie during a deep inspiration, thus 
dimfnishmg pressure, than tho tliicker-w ailed pulmonary aitery, 
whereby the flow of blood from the capillaries of the lung by the 
pulmonary veins to the left auricle is faTvouied. On the other hand, 
expiration by inci easing the pressure tends to retard the flow of 
blood. Further, the velocity of the stream of blood is accelerated 
in the pulmonary vessels by inspiration and retarded by expiration. 

As regards the influence of the movements of the lung on the 
calibre of the pulmonaiy capillaries and smaller vessels, experi- 
ment has shown that the blood-vessels of the lungs containing air 
and distended are wider than those of collapsed lungs. Suppose an 
elastic bag having minute tubes in its w’alls to be dilated in a free 
space, the lumen of these tubes will be diminished ; but, if it be 
] laced in a closed space, as in a wide glass bottle, and if the pres- 
sure on its outer surface bo diminished by removing air from the 
space between the bag and the side of the bottle, the bag will dis- 
#tend and the lumen of the tubes will be increased. Thus it is 
evident that inspiration, by increasing the calibre of the pulmonary 
vessels, draws blood towards the lungs, and tho movements of the 
lungs become an effective force in carrying on the pulmonaiy circu- 
lation. The velocity of the blood is greater in the pulmonary 
than in the systemic capillaries, and greater in the pulmonary 
veins than in the pulmonary arteries. The great degree of distensi- 
bility of the pulmonary vessels allows of frequent adjustments 
being made, so that, within limits, as much blood in a given time 
will pass through the pulmonaiy as through the systemic circula- 
tion, This adjustment, however, may be readily disturbed. For 
example, violent muscular exeition hurries the blood along the 
veins to the rjght side of the heart, and by the right ventricle the 
blood is discharged into the pulmonary circulation. If more arrives 
than can be transmitted to the left auricle by the pulmonary veins 
in a given time, the pulmonaiy capillaries become engorged, breath- 
ing becomes quick and possibly irregular, the right side of the 
heart becomes engorged, signs of venous congestion appear in the 
flushed face and turgid veins, and perhaps the pulmonaiy capillaries 
may rupture, causing hemonhage from the lung. The weaker the 
muscular structure of the heart the more likely is this to occur. 

Hence the breathlessness in many cardiac affections, aggravated by 
muscular exertion, more especially in ascending a stair or hill. 

In the mature foetus the fluid brought from the placenta by the Foetal, 
umbilical vein is partly conveyed at once to the vena cava ascendens 
by means of the ductus venosus and partly flow's through two trunks 
that unite with the portal vein, returning the blood from the intes- 
tines into the substance of the liver, thence to he earned back to 
the vena cava by tlio hepatic vein. Having thus been transmitted 
through the placenta and the liver, the blood that enters the vena 
cava is purely arterial in character ; but, being mixed in the vessels 
with the venous Mood returned from the trunk and lower extremities, 
it loses this character in some degree by the time that it reaches 
the heart. In the right auricle, which it then enters, it would also 
be mixed with the venous blood brought down from the head and 
upper extremities by the descending vena cava were it not that 
a provision exists to impede (if it does not entirely prevent) any 
further admixture. This consists in the arrangement of the Eusta- 
chian valve, winch directs the arterial current (that flow’s upwards 
through the ascending vena cava) into the left side of the heart, 
tough the foramen ovale,— an opening in the septum between the 
auricles,— whilst it directs the venous current (that is being returned 
by the superior vena cava) into the right ventricle. When the 
ventricles contract, the arterial blood contained in tho left is pro- 
pelled into the ascending aorta, and supplies the branches that 

K ed to the head and upper extremities before it undergoes any 
er admixture, whilst the venous blood contained in the right 
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ventricle is forced into tlic pulmonary artciy, and thence through 
the ductus arteriosus — branching oil from the pulmonary aiteiy 
before it passes to the. two lungs— into the descending aoi to, mingling 
with the artuial currents which that vessel previously conveyed, 
and thus supplying the trunk and lower exti emities with a mixed 
fluid. A portion of this is conveyed by the umbilical a 1 tones to 
the placenta, in which it undeigoes the lenovatmg influence of the 
maternal blood, and from which it is letiuned in a slate ol purity. 
In consequence of tins arrangement the head and uppei exti emities 
are supplied with puie blood letuining from the placenta, whilst 
the lest of tho body xeceives blood which is partly venous. This 
is piohahly the explanation of the tact th.it tho head and upper 
extremities are most developed, and horn their weight occupy the 
infeiioi position in Lhe utaus. At birth the corn sc of the cncula- 
tion unileigoes changes. As soon as the lungs arc distended by the 
first inspiration, a poition of the blood of the pulnionaiy artery is 
diverted into them and undergoes aeration ; and, as this portion 
increases with the full activity ot the lungs, the ductus arteriosus 
gradually sliiinks, and its cavity finally becomes obliterated. At 
the same time the foramen ovale is closed by a valvular fold, and 
thus the direct communication between the two auricles is cut oif. 
When these changes have been accomplished, the ciiculation, which 
w'as before canied on upon the plan of that of the higher reptiles, 
becomes that of the complete warm-blooded animal, all the blood 
which has been letumcd in a venous state to the right side of the 
heart being transmitted through the lungs before it can reach the 
left side or he propelled from its arterial trunks (Allen Thomson). 
After birth the umbilical Stories shrink and close up and become 
the lateral ligaments of the bladder, while their upper parts remain 
as the superior vesical aiteries. Tho umbilical vein becomes the 
ligamentum teres. The ductus venosus also shrinks and finally is 
closed. The foramen ovale is also closed, and the ductus arteriosus 
shrivels and becomes the ligamentum arteriosum. 

The Innervation of Blood-Vessels, 

Effects Tliis has already been described under Physiology (vol. xix. p. 
upon cir- 30) ; but there are several points of interest that can only be 
culation thoioughly understood after studying the general conditions aifect- 
of strain- ing, and the mode of measuring, the pressure of the blood. Stimu- 
lating lation of tho pneumogastric nerve in the neck sloivs the rate 
various of the heart-heat, and, if the stimulation bo strong, arrests th* 
nerves, heart in a state of diastole. Suppose a kymograph to be connected 
with the caiotid in the neck of a rabbit deeply under the influence 
of chloral so as to be quite unconscious of pain j if then one of the 
vagi in the neck be stimulated, the blood-pressure curve at once 
falls ; and on removing the stimulation it rises to its foimer height 
by a few leap'? and hounds. Whilst this occurs in the arteries, the 
venous pressure rises in consequence of the flow of blood into them 
from the arteries. But the pressure may he influenced by another 
method. As was pointed out by Ludwig and Owsjannikow, a 
centre exists in the medulla oblougata (vaso-motor centre) whence 
influences emanate that tend to keep tho vessels in a more or less 
contracted condition. If this centre be injured, the smaller blood- 
vessels throughout the body dilate, — in short, they are paralysed, — 
and receive more blood, and consequently the pressuie in the larger 
vessels at once Ms. This vaso-motor centre in turn can be influ- 
enced by impressions reaching it from the periphery. This w^s 
clearly proved by Cyon in 1866, when he discovered the function 
of the depressor nerve, a small nerve (the superior carcliac) originat- 
ing in the rabbit from the superior laryngeal and from the pneumo- 
gastric nerve, but in many animals blended with the pneumogastric 
nerve. Stimulation of the distal end of this nerve produces no 
effect ; hut stimulation of the cephalic end causes a great fall of 
blood pressure and a diminution in the frequency of the pulse 
(see Physiology, vol. xix. p. 29 and fig. 11). Similar depressor 
filaments exist in the trunk of the vagus below the origin of the 
superior cardiac nerve (depressor of Cyon), in the nerves coming 
from the lungs, in the great auricular nerve, in the tibia), and in 
all probability in all sensory nerves. Further, it may be influenced 
by nerve fibres tho stimulation of which excites the centre, causing 
a rise in pressure (pressor nerves). Such filaments have been experi- 
mentally demonstrated to exist in tho superior and inferior laryngeal 
nerves, in the trigeminus, and in tho cervical sympathetic. The vaso- 
motor centre is therefore under the influence of two antagonistic sets 
of impulses,— one stimulating it, causing constriction of the smaller 
vessels and a rise of arterial pressure, the other inhibiting it, causing 
dilatation of the smaller vessels together with a fall of pressure, 
Con- But tins is not all. On examining a blood-pressure trying it is 
notion of seen that the arterial pressure is influenced by the movements of 
respira- respiration, tho larger waves corresponding to these movements, 
tory un- To ascertain precisely how much of the wave corresponds to insplra- 
dulations tion and how much to expiration, suppose a blood pressure taken 
withvaso- from the carotid artery, whilst at tho same time arrangements are 
motor made for recording simultaneously the variations of intra-thoracic 
centre, pressure. It is then easily seen that, when expiration begins and 
the expiratory pressure rises the blood pressure rises, while when 
inspiration begins both fall. Inspiration removes pressure from the 


outer sui lace of the vessels and thus allows the walls belli of the 
gie.it veins and of the aorta to distend ; but flic thin -walled vims 
yield to a greahr exl ent than the tlnek-w ailed aorta. Consequently 
during inspiration the blood tends to acaunidotu in the great veins 
and in tlie light side ol the heart and less escapes by the aoiia, o?nd 
the blood pressure in the aorta falls. On the other hand, during 
expiration tho blood pi assure rises, owing to the opposite set of 
conditions. Roughly speaking ihmfoie, during inspiration blood 
pi assure falls, whilst during expiration it rises. But a cxneful ex- 
amination of the curves shows that they do not exactly coincide 
as to thur maxima and minima. Thus the blood pn&suie rises 
hi lore the rise ol expiiatoiy pnssiue ; or, in other voids, (lining 
the fust p.ut ol inspiration tlioie is aiall of pussiue and dm nig 
the second part a i iso. This cannot be explained by the mechanical 
movements of the clicst wall, hut is caused, partially at nil events, 
by the action of the vaso-motor centre. During the Uttei poition 
ol lire inspiratory period impulses pass from this centie, causing 
constriction or the smaller vessels, and consequently the rise ot 
arterial pressure observed during this time. Again, an examination 
of a blood-pressiuc tracing show s that during the hill ot the lespnu- 
tory curve the smallci curves are laager and level in numbei than 
during the lise of the curve. After section of the vagi this difference 
disappears, and it can only theiefoie be explained by stating that 
during the first portion of the time of inspiration, and during the 
fall of arterial pressiue, the cardio -inhibitory centre also acts, 
slowing the beat of the heart. Another important fact showing 
that the respiratoiy undulations cannot be accounted for by tho 
mechanical movements of the chest wall is that they appear in a 
blood-pressure tracing taken during artificial respiration. 'When a 
canula is inserted into the trachoa and air is forced into the chest 
by a bellows, it is evident that the mechanical conditions are not 
those of ordinary Respiration. When air is forced in, inflating the 
lungs to correspond to inspiration, ^lie intra-thoracic pressure is 
increased instead of diminished as in ordinary respiration, and when 
the air is sucked out to correspond to expiration the intra-thoracic 
pressure is diminished instead of being increased as in ordinary 
expiration ; and still the respiratoiy curves remain. If artificial 
respiration be suddenly stopped, the blood pressure quickly rises ; 
but*this does not occur to nearly tlie same extent if the spinal cord 
be divided. In other words, the rise of blood pressure when arti- 
ficial respiration is arrested is due to stimulation of the vaso-motor 
centre in the medulla by the circulation through it of blood too 
highly venous owing to stoppage of the circulation, as is pioved 
by the fact that, if the influence of the vaso-motoT centre be re- 
moved, the rise of blood pressure docs not take place. Finally, if 
during artificial respiration both vagi he cut so as to remove the 
influence of the cardio-inhibitory centre, and respiration be stopped, 
the pressure will rise as already described, and in a short time a 
series of undulations will appear in tho blood -pressure tracing 
known as the Traube-Hering curves,— a rising ana falling of blood 
pressure not due to the action of the heart, as they continue even 
when a pump is substituted for that organ, nor to the movements 
of respiration, hut to a “ waxing and waning” of the activity of 
the vaso-motor centie itself, contracting and dilating the blood- 
vessels and thus influencing the peripheral resistance. To sum up, 
the circulation is affected by the nervous system— (1) by the inhibi- 
tory action of the vagi in restraining the activity of the heart ; (2) 
by the accelerating action of fibres in the sympathetio^stimulrting 
tho activity of the heart ; (8) by tho action of the intmisic cardiac 
ganglia affecting the heart directly ; (4) by the action of the vaso- 
motor centre (vaso-eonstrictor nerves) in the medulla, tending to 
keep up a greater or less degree of constriction ot the vessels ; (5) 
by tho action of vaso-dilator nerves inhibiting the vessels, allowing 
thorn to ddato in a manner similar to the cardio-iulubitory action 
of fibres in the vagi ; (6) by tho influence on the vaso-motor centre 
of impulses coming from the pe^phery,*— pressor fibres stimulating 
it, depressor fibres inhibiting it ; (7) by the diffusion of impulses 
in the medulla from the respiratoiy centres ; (8) by the interaction 
of the vaso-motor, respiratory, ana cardio-inhibitory centres in the 
medulla ; and (9) by rhythmic changes in the vaso-motor centre 
itself. See Physiology, voL xix. p. 28 sq. 

Bibliography. —A copious list of works relating to the anatomy 
of the organs of the circulation will be found in Quairis Anatomy , 
edited by Allen Thomson, E, A. Schafer, and George D. Thane, 9th 
ed., vol. in p. 916 ; and on the physiology of the circulation in 
Beaunis’s Physiologic Eumainc , 2d ed., 1885, and in Laudois and 
Stirling’s Text-Book of Euman Physiology, 2d ed., vol i. q>. 557. 
To this last able work, to A. Bollett’s elaborate essay, “Physiologie 
der Blutbewegnng,” in Hermann’s Emdbueh der Physiologic , and 
to Prof. Michael Foster’s Tact-Book of Physiology , 4th ed., tlie 
author is specially indebted in the preparation of this article. As 
to the action of drugs and poisons on the circulation, reference is 
made to Lauder Brunton’s Text-Book of Pharmacology, &c., 2d ed., 
1886. For a brief account of the historical development of our 
knowledge of the circulation, see abstracts of lectures fcy the present 
writer, delivered before the Boyal Institution, in British Medical 
Journal for 1883. (J*. & M.) 
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VASILKOFF, $ district town of Russia, in the govern- 
ment of Kieif, i* situated 22 miles by lad to the south-west 
of that city. Its 10,1500 inhabitants support themselves 
chiefly by agriculture and the transport of merchandise ; 
there L also some manufacture of tobacco and soap. 

Yasilkoif v.is fbnmhd in the 10th unituiy, hut laid waste during 
flit Mongol) m invasion. In 1320 it was Taken by the Lithuanians, 
xnd 1 it ei ou by the Poles, under whom it lenuined until 168G, when 
it was anneved to Uussia. 

VASTO, a fortified town of Italy, in the province of 
Oliieti, stands liigh on an olive-clad slope, about a mile 
hom the Adiiatic and 131 miles south-east from Ancona. 
It is still surrounded by its mediaeval walls, and commands 
fine views extending to the Trcniiti Island^ and Mdhte 
Gargano. The cathedral, with a Gothic facade, has no 
special interest ; the municipal buildings contain a collec- 
tion of Roman antiquities and inscriptions. There are 
manufactures of earthenware, woollen cloth, and silk ; but 
the inhabitants arc chiefly employed im the culture of the 
olive and in fishing. The population in 1881 was 9761 
(commune 13,883). 

V isto, the Ih&torwnn of the ancient geographers, was a flourish- 
ing municipal town under the Roman empire, as is shown by the 
malicious 1 1 mains of theatres, baths, and other public edifices. It 
was, and htrll is, subject to severe earth treinois, 

VATICAN COUNCIL. The Vatican Council is the 
first and only plenary council of the Latin Chuach held 
since the close of the Council of Trent in 1563. But it 
bears very slight resemblance to that assembly in the cir- 
cumstances of its origin, objects, and proceedings. The 
Council of Trent was all but forced upon the Papacy by 
the demands of the principal Catholic states of Europe, 
and by the religious and political necessities of the time. 
It was convened for the purposes of endeavouring to secure 
the return of the Lutherans, Calvinists, and other revolted 
bodies to the Roman Church, and of applying stringent 
measures of reform to amend the numerous practical 
abuses and scandals which had mainly caused the revolt. 
And, while it failed conspicuously in the former of these 
objects, it did achieve a certain degree of success in the 
latter, by a variety of disciplinary enactments covering a 
large range of subjects, and was followed, in point of fact, 
by a marked improvement in clerical morals and diligence. 
The Vatican Council, contrariwise, originated with the 
Papacy alone, and was neither demanded nor desired by 
Roman Catholic Christendom. Its object was confined to 
securing the triumph of the hyper-Ultramontane school 
witfiin the* Roman obedience by establishing papal auto- 
cracy as divine and infallible ; and it made no attempt 
whatever beyond a sterile discussion, not published in its 
Acts, to deal with any of the abuses and scandals which 
had either survived the Tridentine reforms or had sprung 
up since. While the Council of Trent did much to repair 
the damage done to the per^mal authority of the popes 
by the incidents of the “ great schism ” and the character of 
the pontiffs who sat during the close of the 1 5 th and the 
beginning of the 16 th century, it left several questions 
concerning the source and extent of papal authority un- 
decided, which proved a fruitful cause of debate between 
the Gallican and Ultramontane schools of theology, the 
former minimizing the papal claims as far as is compatible 
with acceptance of the tenet of the Petrine privilege, and 
viewing the Papacy as a constitutional monarchy under 
strict limitations, the latter holding it to be au autocracy 
resting on a divine charter, and incapable of restraint on 
the part of its subjects. But the French Revolution, by 
breaking up the old Gallicau Church, led to the substitu- 
tion of a largely Ultramontane episcopate in France under 
the concordat between Hus V1L and Napoleon L, and 
thereby to the permanent declension of the moderate 
school, while, on the other hand, a variety of causes brought 
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the Jesuits, recalled into corporate existence by the same 
Pius VII. in 1811, after forty years’ suppression, again 
into the same position of chief influence in the Latin 
Church which they had occupied in the heyday of the 
counter-Reformation. They have always hold steadily to 
the military ideas of their founder, and have therefore 
unceasingly striven to centralize and concentrate ecclesi- 
astical authority, to lemovo constitutional limitations upon 
its exercise, and to make it prompt, unfaltering, and 
trenchant in action. Cleaily, if the Papacy could be con- 
verted into an absolute monarchy, this end uould be 
attained at a single stroke, because the mere fiat of the 
supreme pontiff would thenceforward suffice as warrant 
for all ecclesiastical action, thus dispensing with cumbrous 
and dilatory machinery of every kind ; and his delegated 
authority would enable any person wielding it to act with 
similar efficacy and despatch. 

With the accession of Pius IX. to the papal chair in 
1846 a favourable opportunity for carrying out this pro- 
gramme presented itself, for, w T eak in character and wholly 
unversed in theological learning, while strongly holding 
the very highest views of his own prerogatives and eagerly 
receptive of everything which tended to exalt them further, 
he was exactly the instrument suited for its execution. 
Two experiments, to test at once how far he was prepared 
to go, and how far Latin Christendom was prepared to 
submit in the matter of decrees on faith and morals issuing 
from himself singly, with no previous conciliar examina- 
tion or decision, were tried in 1854 by the promulgation 
of the tenet of the Immaculate Conception and in 1864 by 
that of the Syllabus of Errors. The former of these met 
with little resistance, the latter with none, and it was 
therefore judged safe to proceed with the bolder and more 
far-reaching scheme which they but foreshadowed. Its 
success appeared to be almost a foregone conclusion ; for, 
not only could a compact and docile Italian majority be 
as surely reckoned on as it was at Trent, but the far larger 
number of Roman Catholic bishops all over the world had 
been virtually appointed by Pius IX. during his long 
pontificate, and that exclusively from the Ultramontane 
school. Nevertheless there was still a minority important 
enough to make some caution desirable in the earlier stages 
of the preliminaries, and the proposal to hold an oecumeni- 
cal council was first laid privately before the congregation 
of rites by the pope himself in December 1864, con- 
temporaneously with the issue of the Syllabus, and im- 
mediately afterwards before all the cardinals then at Rome, 
who were desired to give their opinions as to the oppor- 
tuneness of convoking the council at all and as to the 
subjects it should discuss if convoked. Nineteen cardinals 
approved the proposal; two opposed it; and one remained 
neutral. In March 1865 a congregation of direction was 
formed to take further steps towards the desired end, and 
private communications were made to various bishops and 
to the nuncios at the different courts, who were asked to 
send competent theologians to take part in the preliminary 
congregations. Some communications were also made 
privately in 1866 to bishops of the Oriental rite. The 
first directly public intimation of the approaching council 
was made in June 1867, through a circular letter of 
Cardinal Caterini to the 500 bishops present in Rome at 
the 1 8th centenary festival of the martyrdom of St Peter 
and St Paul, inviting their reply to a schedule of inquiries. 
In September 1868 an invitation to attend was despatched 
to the Oriental bishops not in communion with Rome, 
and also to “Protestants and non-Catholics.” But, as it 
was intended that no Oriental prelate should be admitted 
to a seat in the council till he had first made profession 
of the Roman Catholic system in its entirety, and as Pro- 
testants were merely to be referred to “experienced men ” 
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to convince them of their errors, the insincere imitation 
met ‘with no acceptance ■whatever. The hull of convoca- 
tion v\a^> piomulgcd on 29th June 18G9, appointing 8th 
December 1S09 as the clay of meeting. A few days before 
this latter date, 27th November, Pius IX. issued the 
brief 2Fidti}>hct'> inter , prescribing the mode of conciliar 
procedure and effectually fettering the council from the 
outset, so that it had never even the shadow of freedom 
which ostensibly was allow ed to the Tiidentino synod. This 
biiof consists of a preamble and ten chapters, containing, 
amongst much else, the J olio wing provisions. Any member 
dcsiung to king forward a pioposal had to deliver it 
privately in writing to a special committee named by the 
pope (of which there were six for various departments), 
ancl it should contain nothing foreign to the traditions of 
the Eomau Church. Unless the committee passed it, no 
further action could be taken upon it. Strict secrecy as 
to the pioceedings of the council, and even as to the 
opinions of particular members, was to be observed tow ards 
all outsiders. All new decrees and canons were to be 
discussed in preliminary congregations before the pilblic 
sessions, drafts being supplied some days previously, and 
those who desired to speak to the questions were obliged 
to give notice at least a day beforehand. Priority of 
speech was secured for these ; if others desired to speak 
afterwards they had to obtain the permission of the presi- 
dents, all of whom were cardinals of the court party. If 
little or no debate arose, the draft decrees were to be 
officially formulated; if there were division of opinion, 
the question should be referred to the sub-committee 
(deputatio) corresponding to each congregation’s subject of 
discussion, which should decide the matter if no further 
difficulty were raised. All the officers of the council were* 
named directly by the pope, and in no case elected by 
the council itself, which was thus deprived of several 
conciliar rights held previously to be inherent and in- 
defeasible, and which had been exercised even at Trent. 

The assemblage of the council was looked on with little 
favour by a large part of the Koman Catholic world, and 
in particular two German documents attested the alarm it 
aroused. In April 1869 Prince Hohenlohe, Bavarian 
foreign minister, sent a circular letter to the European 
courts, warning them of the political dangers likely to 
ensue; and most of the German bishops, assembled at 
Fulda in September of that year, sent an address to the 
pope, anxiously deprecating the definition of papal infalli- 
bility which had been recommended in the 
Cattolica of 6th February 1869, to be made by the sum- 
mary process of acclamation. This proposal drew forth 
tw r o able books in opposition to the dogma, — one which 
appeared anonymously (Janus) in Germany, and Du Condi c 
Utntral et de la Paix Relic/ ieuse^ by Maret, bishop of Sura 
and dean of theology at the Sorbonne, published in France; 
but thoy did not delay the measures being taken for its 
declaration. 

The council assembled punctually on the appointed day, 
8th December 1869, and owing to the modem facilities 
of intercommunication it was by far the largest gathering 
of the kind in history, no fewer than 7 49 bishops, cardinals, 
abbots, and generals of orders being present, — a number 
afterwards increased to 7G4, — and including nearly three- 
fourths of the whole Koman Catholic episcopate. Of these 
it has been estimated that the minority opposed „ to the 
infallibility dogma amounted to at least 160, while in the 
majority were reckoned 53 bishops in partibus, who, as 
having no real dioceses, and being thus unable to attest 
the historical belief of their flocks, had properly no right 
of suffrage upon dogmatic questions in a council, such 
attestation being the one function dischargeable by bishops 
assembled in synod when considering articles of belief. 
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To those aro to be added about 125 bishops of set> too 
modern to have any ancient tradition to attest, such as 
those in North and South America, Australash, and 
Oceania, who were thus lor conciliar piupobCa on the same 
looting of incompetence to speak for any one save them- 
selves. And, besides these two large groups, there was a 
third, consisting of about 90 missionary bishops entiiely 
under the control oi the Propaganda, and thus not fice 
agents, while their secs w T ere in most «.ases of very recent 
origin, so that they also could allego only their personal 
opinion, having no ancient lecords to attest. By far the 
larger number in these groups were on the side of the 
court majority. The Italian bishops, numbering about 
170* and theJSpanisli, 40 in number, were also infallibilists 
almost to a man, but included scarcely one theologian in 
their ranks. And no fewer than 300 of this majority 
were the personal guests of Pius IX., lodged, boarded, and 
maintained at his cost, and thus openly retained to do his 
bidding. The minority consisted chiefly of the German 
and Austrian bishops, a considerable section ot Hungarian, 
French, and Nortli-American prelates, and many of those 
Orientals of the Latin Church who occupied dioceses other 
than mere titular and paper ones. But this minority, 
though composed mainly of natives of the most highly 
educated and intellectual countries, and containing almost 
every b^hop of^note for ability and theological learning, 
was by no means so compact 3nd united as were the 
bishops of the majority ; and there was not even full agree- 
ment amongst its members as to the grounds for opposing 
the new dogma, many going no further than its inoppor- 
tungness, but not entertaining deeper objections to it. 
Thus, even apart from its numerical inferiority, the oppo- 
sition was at a disadvantage in face of the curialists, and 
lost not a few members to them during the progress of 
the council. Not only were the efforts to obtain freedom 
from the fetters of the brief Midtiplices inter vain, but 
no member of the opposition could secure a place on any 
of the commissions or sub -committees, which consisted 
exclusively of infallibilists. 

The matter of most importance in the first congrega- 
tion, which was held on 10th December 1869, was the 
publication of a bull, decreeing that, if the pope should 
die during the council, it should at once be prorogued 
and take no part in the election of a pontiff, which 
was to be restricted to the college of cardinals. The 
session which followed was little more than formal; but 
two steps towards bringing about the intended sesult vVere 
taken before the next time of assembling. The “ theo- 
logians” were forbidden to attend any meetings of the 
bishops, or even to meet among themselves to discuss any 
conciliar matters, being restricted each to private confer- 
ence with the particular bishop to whose person he was 
attached ; and various petitions for the definition of the 
new dogma were drawn up* and signed, one being the 
result of a letter to the bishops of the council, issued by 
Archbishop Manning and the conductors of the Civilta 
Cattoliea } and signed by some hundreds, another from tlio 
Italian prelates, a third from those of the Franciscan order, 
and a fourth from the Uniat Armenians, besides several of 
less note. The opposition issued a counter-memorial with 
135 signatures; but, as it is therein admitted that papal 
decrees ex cathedra on faith and morals are irreversible, 
even without the consent of the church being known in 
any way, and that true obedience to every decree of the 
see of Home is due by all Christians, no weight could attach 
to it as a serious plea for rejecting, or even delaying, the 
definition. The second session (6th January 1870) was 
also formal only, so far as the direct transaction of business 
was concerned ; but by the adoption of a measure causing 
all the members present to recite the creed of Pius W., 
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containing a clause professing obedience to the pope (this 
clause being omitted by the pope himself), and then to 
renew the episcopal oath of feudal submission to the 
Papacy, powerful pressure was brought to hear upon the 
weaker of the opposition, who were thus reminded how 
far tiiey had pledged Ihemsehes already, and how un- 
reasonable it* therefore was to haggle about taking but 
one step in advance on the self-same road. The time 
heinecn tho second and third sessions was mainly occluded 
in preparing the drafts ( [sJumata ) of constitutions on tho 
faith and on the church, and also with discussions of 
sundry disciplinary measures (notably as regards clerical 
immorality) and the preparation of a new catechism ; but 
none of these last were proceeded with. |5y the pope’s 
direct command the cardinal - presidents of the congrega- 
tions issued, on 20th February 1870, rules to check long 
<L bates, which drew yet tighter than before the cords that 
deprived the counciL of all freedom. Speaker's were confined 
to touching upon such clauses only any amendment as 
they had given previous notice of meaning to discuss, 
and were not allowed to take part otherwise in a debate, 
w’hile the closure could be applied by the presidents at 
the demand of any ten members. This latter drastic 
measure drew r out a protest from more than one hundred 
bishops, who urged that it was destructive of conciliar 
liberty (already much hampered by tho noisy attempts of the 
infaliibilists to stifle free fiiscussion), and that the steps being 
taken disregarded the note of moral unanimity which should 
mark the decisions of a general council, thereby exposing 
the council itself to hostile criticism and oven rejection. 
They pointed out several other serious faults in the # new 
rules, but could obtain no modification of them. The 
constitution on the faith (usually cited now as Dei Filius ), 
however, — a long and far from clearly worded document, — 
directed chiefly against modern rationalism, and enforced 
by 18 canons of anathema, was completed] it passed the 
congregation without difficulty, was signed by all the 667 
members present, and was published in the third session, 
2 1 th April 1S70, with papal confirmation, or rather in the 
unprecedented form of a proclamation by the pope singly, 
<e the sacred council approving,” — an innovation which was 
intended to mark it as solely his act, and to settle in this 
summary manner the long-standing controversy as to the 
relative superiority of popes and councils. There w T ere 
few, however, even of the opposition, who cared to contest 
such a point, and there was nothing of a contentious nature, 
as 'regards the two parties in the council, in the constitution 
itself, so that no debate was raised upon it. 

The real struggle was yet to come, namely, over the 
constitution on the church, into which the new dogma was 
to be introduced. This constitution (now usually cited as 
Pastor JUternus) asserted the following propositions ; — (1) 
that a proper primacy of jurisdiction over the whole church 
was conferred upon St Peter directly and singly, and not 
mediately through any delegation to him, as chief minister 
in the churchy of a primacy held by the church corporately; 
(2) that this Petrine primacy vests by divine institution 
and right in the line of Roman pontiffs ; (3) that the pope’s 
jurisdiction is immediate in all churches — {.<?., he is the 
universal ordinary, the actual bishop of every see (all other 
bishops being merely his curates and deputies), and is not 
a remote or merely appellate authority — so that in questions 
not of faith and morals alone, but of discipline and govern- 
ment also, all the faithful, of whatever rite or dignity, 
both pastors and laity, are bound, individually and collect- 
ively, to submit themselves thereto ] (4) that it is unlaw- 
ful to appeal from the judgments of the Roman pontiffs to 
an oecumenical council, as though to a higher authority ; 
a$d (5) that the Roman pntiff, when he speaks ex cathedra^ 
and defines a doctrine of faith or morals to be held by the 


COUNCIL 

universal church, is infallible, and such definitions are 
accordingly irreformable of themselves, and not from the 
consent of the church. This document was voted upon in 
tho congregation of 13th July 1870, consisting of 671 
members. Of these 451 voted in the affirmative; 88 voted 
against it; 62 voted placet jiata modum , meaning that 
they would accept it if it wore seriously modified; and 70 
did not ^ ote at all. By the canonical theory of councils 
such a division of opinion as this voided the decision of 
the majority, and made it null. For, while a bai e majority 
in a council suffices to pass a mere disciplinary canon, 
being a variable matter, contrariwise, to enact a dogmatic 
decree requires practical unanimity, since nothing can be 
imposed as of faith for which the tw T o attesting notes of 
universal prevalence and historical continuity cannot be 
adduced. And, as the dissent of any appreciable number 
of members denotes that they do not know it as the local 
tradition of their several dioceses, it thereby destroys the 
claim to these notes. Not only so ; but in view of the 
character in which bishops appear at councils, as represent- 
ing* their laity, it is clear that the size and population of 
their several dioceses have to be taken into account when 
estimating the weight attaching to their individual testi- 
mony as to the reception of any dogma within their juris- 
dictions. Tried by this standard, the opposition was very 
much more important than its muster-roll seems to indicate, 
for it included the bishops from many of the most populous 
Roman Catholic dioceses, such as the archbishops of Paris, 
with 2,000,000 Catholics, Breslau with 1,700,000, Cologne 
with 1,400,000, Vienna with about the same number, 
and Cambrai with 1,300,000; whereas 62 bishops of the 
Fapal States, for example, represented no more than 
>700,000 altogether, apart from the hundred and more 
titulars, who had no flocks at all. This matter may bo 
summed up thus : every vote cast for the new dogma stood 
for 142,570 lay folks ; but every vote cast against it stood 
for 492,520. Nor is this all: a council claiming to bo 
oecumenical must speak with the consent of both East and 
West. But, even if the very large concession be made that 
the TJniat churches in communion with Rome are in truth 
tho lawful representatives of the ancient Oriental Church, 
the fact remains that the number and rank of the Orientals 
in the minority was such as to make the vote at best only a 
Latin one. The Melchite and Syrian patriarchs of Antioch, 
the Chaldee patriarch of Babylon, the Melchite archbishop of 
Jyre, the Maronite archbishops of Tyre and Sidon, of Bey- 
roqt, and of Aleppo, with several others, were in one or other 
of the three groups of dissentients, and thus nullified the 
Eastern suffrages in the majority. Immediately after this 
preliminary voting nearly all the bishops of the minority 
abruptly quitted Rome, after previously lodging a protest 
against the proceedings. Their flight was prompted by 
fears for their personal safety. They were given to under- 
stand that each of them would have two papers tendered 
to him for his signature in the ensuing session, one being 
a profession of adhesion to the infallibility dogma, the other 
a resignation of his diocese in case he refused such 
adhesion. And they had good reason to think that the 
pope, who had declared that he meant to be proclaimed 
infallible “ without limitation” (senza condidone), and had 
shown open enmity to more than one of their number, 
would employ direct coercion in the event of continued 
resistance, bringing his temporal power as sovereign of 
Rome to bear on the rebels within his territory. Accord- 
ingly, when the public session was held on 18th July 
1870, while 535 bishops voted for the constitution Pastor 
JfternwS) only two, those of Ajaccio and of Little Rock, 
remained to utter their “non-placet.” The pope thereupon 
confirmed the decree, and the proceedings virtually ended. 
By one of the most singular of historical coincidences* 
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on that very day Napoleon III. proclaimed war against 
Piusria, and entered on that great conflict amongbt the 
immediate results of which n ere the ovei throw 7 of the 
temporal power of the Papacy and the occupation of 
Pome by the troops of the king of Italy in two months’ 
time from the last meeting of the council. It was formally 
prorogued by Pius IX. on 20th October, and is thus 
’technically still in existence; but the piorogation is a 
viitual dissolution. 

The opposition coll ipsecl evciyulieio after the pi divulgation of 
ihodniee, a& even the Gciman bishops, who had been tin mam- 
■day oi the imuorily, consented io publish it in then* dioceses, 
fins ltd to the genesis ol the Old Catholic communion (see Old 
C vi hoik s) as a iciuge for sueli as vcie conscientiously unable to 
napt tbo new dogma, but equally umMlling to join any ol the 
Piotf stant societies. But submission to the dogma is not identical 
with belief in if, at any ute m the sense uhcuiu Pius IX. undei- 
stood it and meant it to be icecivcd. The majouty had indeed, 
aelueved llieii “ tiiumph over liistoiy they had done what wam- 
mg v oia s had doclaied befoiehand to be their pm pose — annihilated 
the independence of the episcopate, abiogitcd the teaching and 
attesting functions of the dispeisivo cluuch, and contiacted tlio 
Roman Catholic cieed into the single aitiele of beliet in the pope. 
But they had failed in three matteis essential to the ultimate 
success of their plans. They had not even seemed to make any 
leply, save that of their superior voting strength in the council, to 
the dostiuctive ciiticisra which had established the falsehood and 
urn city of the infallibility dogma ; they were notable to pass it so 
as to be canonically or theologically binding ; and they could not 
->001110 its unqualified acceptance in its original form. Instead of 
reimmating all contioveisy, the new dogma (as might have been 
anticipated by any one familiar either with the laws of the human 
intellect or the facts of ecclesiastical histoiy) at once became itself 
a topic of debate, receiving conti adictory interpretations, paitly 
duo to its vague and clumsy wording, and paitly the expression of 
competing opinions, langmg from the widest to the narrowest view 
of its scope and force. The “ senza condizione ” of Pius IX. pioved 
hopelessly unwoikable, and it was soon found necessary to modify 
the deciee so as to make it a not intolerable burden for intelligent? 
consciences. Accoidingly, Bishop Fesslcr of SI Polten, sc< retary- 
geneial of the council, published in 1 S71, with a brief of appiobation 
horn the pope, his tieatise Die wahre vndfalsclic Unfchlbcnlcit dcr 
Da soon reproduced in French and English, which provides 
that “ juxta modum ” limitation vainly sought fiom tlie tyiannical 
majority in this council itself. Ostensibly a reply to an anti-infalli- 
bilisfc woik by the learned canonist Yon Schulte, it is in fact a 
studious minimizing of the incidence of the dogma, arguing that 
the occasions when the attribute of papal infallibility has been 
actually exeicised and formulated in c% cathedra dociees have been, 
and must continue to be, of extremely rare occurrence, and fuither 
attenuating the dogma itself, so as to approach in some measme 
the old Gallican view of the pope’s constitutional and limited 
authority as official spokesman of the church. In England, whcie 
the evidence collected by Titt in the 18th century, and by tlie 
carl of Liverpool in the 19th, when aiming at the abolition of tin* 
penal laws, on the opinions held by Roman Catholic theologians 
as to the prerogatives and attributes of tlie popes, made theii genei il 
icpudiation of papal infallibility familiarly known, the question 
was even more trenchantly dealt with. For Dr Newman, who had 
anxiously deprecated the coming definition, speaking of it in a 
letter to Bishop Ullathorne as a gieat calamity,” wantonly forced 
on by “an aggressive, insolent faction,” explained the manner of 
his own belief and acceptance of it in a letter to the duke o t 
Noifolk, and that in terms which to loss subtle (and, it may be, 
more practical) intellects are indistinguishable from disbelief and 
rejection. Not only docs he limit the attribute itself, and the 
occasions of its exercise, within much straiter bounds than those 
set by Fes<kr, but ho specifies a number of cases wherein he 
would disobey a pipal mandate, and, after saying that each such 
mandate must be decided on its own merits, adds : “I should look 
to see what theologians could do for me, what the bishops and 
clergy around mo, what my confessor, what friends whom I revered ; 
and if, aftei all, 1 1 ould not take their view of the matter, then I 
must rule myself by my own judgment and my own conscience.” 
Tint this deliverance is in effect a complete evacuation of tlie 
dogma will appear at once by supposing cognate lauguigc to*be used 
in the civil sphere by the subject of an absolute tempoial sovereign 
when defining the limits of Ms allegiance. But th e subsequent eleva- 
tion of its author to the cardinalate proves that his view is regarded 
as fairly tenable in the Roman Church, and the infallibility dogma 
is thus, for the present at least, dismissed from the domain of 
practical action to that of speculative theory. 

The bilihogi aphy of the Vatican Council ts very copious, but the following 
works will suiliee for most students to consult:— Oeconi, Start a chi Cm tlio 
FniieanOf Rome, 1B78; J. Fnetiuoli, GebChtchtt dss vutilamcheii Konails , Bonn, 
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1S77-S7; I<1, Twbm.li, v h,end r?is inft uii^hcn owih <hf hi, Njnllm- 
gin, 1S75; L<1 , Do'tnat nt t ail llhcAt tucltnn Com hum Tainan uni, Xoitllm* 
jjni, 1S7 , ijmimus, lto tut cm lit a ft inn {ami 7AK>(iho »n En 0 h*h mi si ou), 
Kompomo Li to, Otto \h i ct ham thmnih i 7 1 vimn Putnam, I loicuu, JLVTt 
(ilsn an Enjisli vtision) , Aliclulis, lunzcOt cluddL fits lut c ni'i chut, tuned , 
Coirdance, Js7j , Fiicdbou:, s ctumlmicjtJn iltenstnU ~im cuUn laUuhuulini 
Comil, Tubmgui, 1S73; lTnmnimn, Outluuiti anil Knttl th'> uthutnisiht i 
Cum ih, Gotha, 1S73 ; Pum IX , ih tot si d*l hernmo Pot Uju< 1 to [X. j nonnn n't 
n rattaaw , JJotno, J S72 7s ; I 1 ml, AC s u Uistom the Lomd U uiMumui de 
hi in, Pans, 1S7G 73, S Mils, folio . Auliui, 7/m Pc> , tin, K^t j , and It jJ , 
Boll ist, 1>77 (LI r 1, ) 

TATTED, Embjj, be (1711-1707), an eminent jurist, 
was the son of a "Protestant minister, and 'was bom at 
Oouvet, in the principality of Neuehfitel, on 2nih Aligns L 
1711. He studied at Basel and Clcnev a. During his early 
years liis favourite pursuit was philosophy; and, haxir^ 
carefully examined the x\ oiks ot Leibnitz and Wolf, Iij 
published in*] 7 11 a defence of Leibnitz’s system against 
Orousaz. In the same year Yattel, who was bom a subjee"* 
of the king of "Prussia, repaired to Berlin in the hope o. 
obtaining some public emplojmient from "Frederick II., but 
was disappointed in^ his expectation. Two yeais later he 
proceeded to Dresden, vhere he experienced a very favour- 
able reception from Count Briilil, the minister of Saxony. 
In 17 16 he obtained from the elector, Augustus III., the 
title of councillor of embassy, accompanied with a pension, 
and was sent to Beni in the capacity of the electors 
minister. His diplomatic functions did not occupy his 
whole time and much ot his leisure was devoted to litera- 
ture and jurisprudence. Among .ptlier works he published 
Loisirs Philosopkiques (1747) and Melanges (7e Zittf rat are, 
de Morale , et de Politique (1757). But his reputation 
chiefly rests on his Droit des Gens , ou Pnnripes de la Loi 
Naturelh apply (ties a la C and it He ct civ a Ajjaires chi 
Nations et des Pouverains (NeuchatcJ, 1758). During the 
same year he was recalled from Switzerland, to be employed 
in the cabinet of Dresden, and was soon afterwards 
honoured with the title of privy councillor. His labours 
now became so intense as to exhaust his strength, and his 
health broke down. After a period of rest ho returned to 
Dresden in 1766 ; but his renewed exertions soon produced 
a relapse, and he made another excursion to Neuchatel, 
where he died on 20th December 1767. His last work 
was entitled Questions de Droit Naturel , ou Observations 
sur le Trade du Droit de la Nature, par Wolf (Bern, 1762). 

Yattel’s Droit des Gens, which is founded on the works of Wolf, 
had in its day a gloat success, in truth, greater than it deseivcd. 
His piincipal and only merit consists m Ins having lendeicd the 
ideas of that author accessible to tlie political and diplomatic 
world. The D/oit des Gem passed through many editions, and 
was translated into various languages (English in 1760). 

VAUBAN, Sebastien Le Pbesthe be (1053-1707), 
marshal of Prance, was bom in the neighbourhood of 
Saulieu in Burgundy (now in the department of Cote-d’Or) 
on 1 5th May 1633. At an early age he was left an orphan 
in very poor circumstances, and his boyhood and youth 
were spent among the peasantry of his native place, thus 
enabling him to gain that sympathetic insight into tlio 
condition of the agricultural classes which he afterwards 
showed in his economic writings. He owed his early 
education and his first instruction in tho rudiments of 
mathematics and surveying to a friendly cure, who had 
taken an interest in him and discerned his abilities. At 
the ago of seventeen he joined the Spanish troops under 
the prince of Condc, but after about a year’s campaigning 
was taken prisoner by the French. He then became known 
to Mazarin, who treated him with kindness and enlisted 
him in the service of the king. In 1653 he first earned 
repute as an engineer by the share ho had in the capture 
of Sainte- Xfenehould, and after further distinction at 
Stenay and Clermont he was given a lieutenancy and re- 
ceived in 1655 his commission as an “higonieur du roi ” Be- 
tween that year and the peace of 1659 he took part in 
numerous successful sieges — especially those of Graveling, 
Ypres, and Oudenarde. After the cession of Dunkirk, Fort 
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Lcuis, nil Vudyl c m 1 GT 2 I had ohni a eof the w >ikof 
foititym., Enina^n ntuilcwns Outlie ltnow nlo f w u in 
1< bT lie mudi me m I huh is, and ^ lined spec ml 
distiKti mn tilts -,o ot Lille, t f wh ill town he ultimately 
1 Ltnne b un i 1 o kuu nukin^ him a lieutenant m the 

i n K ai d 1 ed wn ^ e n him a j in irn Lho uiL-jivdity 

nd su u ^ot his nut hods w io nm\ fully ieio^m/td, and in 
16b J he chew up, at tin instance, < i L( uv us, his lust evj c^i 
Doncf Hi th ti\ ot iutLlicition ( 1/ n pan Js n t d 
li ft f idi 1 1 G uh t tl s <■ / ), which w is aftci 
wu Is | id lish 1 it Lc}d n (1740) Jn If 73 ^ uiban a< 
comp mu l Louis MY on his Dutch uni] u b n, md dncctul 
tho unit imp Jit ant ^ic_,cs, aituwauls supcmitendin 0 JLlic 
domolitnn u Hiomtiuctnn of tlie rapuuui jfai es In the 
following y eai his pimupal achievement was the capt ue ot 
Macstncht, and m 1G77 he hid the duct ciecht foi the fall 
of Taleneicnms and Camlrai In the lattci yeai he w is 
appointed comrmsaiiy mineral ot foi Dilations m sue cession 
to CIcimIIc, and thus gamed <q poitunity, which in the 
foil )wm 0 y eu he diligently use 1, f >i pi letioally lcconstiuet 
1114 tho eutiie lmd deiuiecs of Tienee I11 the short w ai of 
lbb3 bl 1m gamed luithei distmetion 1 y the fall of Lu\em- 
T>oui to , and din mg the c impawn of 1G91 92 the names of 
Moils and Y aniur wci c added to the long list of his successes 
In IbbG Y urban had the couxa 0 e to make a lepiesentation 
to the king 1 1 tuoiu oik the iepublicatm of the^Ediot of 
X mte , and about lb97 he wiote his almost equally bold 
Pi() t d if it Dunio JRa/ale, which how ev u was not ]ub 
lisked until 1707 (see Pomie vlEco>(OVi:y,vo 1 xi\ p 339) 
In 1693 he was nude a b iand uoss ot the oidei of St 
Louis, and m 1703 marshal of Fiance The close ok his 
hie, which was saddened by the consciousness of waning 
influence md failm 0 health, he devoted higely to tho 
an income it ot tho \oluminous manuscripts ( I/rs Omvctu) 
which contained lus iefie\ion& on such subjects as the ait 
ot wai, admmistiation and 6 nance, a^ncultiue, commerce, 
and the like He died at Pans on 30th Maich 1707. 

I oi 3 urban s w 01 k is 1 rnrhtar > eu $meei sc Tor 1 me vtion (\ ol 
1 pp 141 44td ihc Omu c lon b icmuucl nnpil lishcd, and of 
the tw he n anusciipt -soluim s cm taming than bevei ul si m tr 
h i-vc bt n hopelessly lost the h -.ment uv it nams wcic ]ul lish 1 
m thic volumes at Pms m 3841 4 j Ihc limit th l 4ttaji h * 
Plat s, vvutt n m 1703 and th U Do Id Defense cits PI t written 
i iiw months hefor e his death weir published togetha m 17 j 7 
Among the subjects in winch \ uibau took a lively mtcicst, ind 
on win h h wiote imni>u^ may be mentioned the fortification ot 
Puis, the inland navigation ot li met, its airay organization, espe 
cidly m the utilluy stivue and the limits ot ecclesiastic il powu 
m timpoi fi matter s The introduction ct the socket bay met into 
tho Ti nek army is usu illy ascul cd t ) V ralian 

YAUCLUSE, a department of Fiance, formed m 1793 
out of the county of Venaissm (695 square miles), the 
principality of Oiange (621 squaie miles), and a pait of 
Proa once (51 5] square miles), lies between 43 39' and 44° 
26' N lat and 4° 38 *and b* 45' E long , is bounded by 
Diome on the N , Basses-Alpes on the E, Bouehesdu 
BhGne (tiom which xt is sepaiated by the Dtuance) on the 
S , and Gard and Aideche (from which it is separated by 
the Bhone) on the W. It has also an enclave, the canton 
of Valreas, in the department of DiGme The western 
third of Yaucluse belongs to the Bhone valley, and con- 
sists of the rich and fertile plains ot Onnge, Carpentras, 
and Caaaillon To the east, with a geneial west south- 
west direction and parallel to one anothei, are the steep 
barren ranges of Yentoux, Vaueluse, and Lub^ron, consist 
mg of limestones and sandstones. The hist mentioned, 
which is the most northerly, has a maximum elevation of 
G273 feet, the culminating peak, on which is a meteoio 
logical observatory, is isolated and majestic The Vaueluse 
chain does not rise above 4075 feet The most southeily 
wage, that of Lub6ron (3691 feet), is nch m paleonto- 
logical remains of extant mammals (the hon, gazelle, wild 
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boat, Ac ) Tli Ttnone is joined on the left by the Aygues, 
tin Soi 0 uc (iism 0 m Petiaiehs celcbnted fountain of 
"lauclusc, which hub j cn its mine t^ the depaitment), 
and the im|ctuous Dm nice Ihc Sci^ue h°s an impoit 
ant tubutuy m the Omtze mcl the Duianco in the 
Ceulon (01 Cih on) These and othci stieams feed 
unmeioub nutation canals, then channels aie sometimes 
quite dn m sunmiu TIip dim ite is chit cf the Malnei 
lancan legion The a all y of the rdione sufTcis fiom the 
uiisti tl (see \cl i\ ]> >07), but the othci a alleys aie 

shclteicd by tho mountains and pioduce the oleandci, 
pomcgi unite, olne, ju]ube, fi 0 and othci southern Decs 
and sin ubs The mean annual tempeiatiuc is 5 V Fain 
it Oi an & e and 5b° at Avignon, the e\ti ernes oi tcmpeia 
tuie aio 5° and 105° Fahi Snow is me The south wind, 
whi eh is fioquont m stnnmei, bungs lam The aveia^e 
annual lamfall is 29 inches m the lull legion and 22 111 
the plains 

Oi tho total ucarl 881 610 acits C79 737 aie ailtnaicd — cucalb 
oc iq 232 2~0 acits in uketaud othci ^aniens 41 08 mta 1c Wb, 
pastries, and oichai Is S9 930 mdustnal vc b etal le 1 10 luets IS 9%, 
summer fallows 5b 4s9, \ mts 24 690 and woods and loustb 197 049 
The li\e stock m 1880 mcludcd H,41J hoi&cs, lb 602 mules 1410 
asHs 2079 head of cattle, 4( 406 pigs, 11,660 b oats, ant 1C5 010 
&li p of natno and 6983 of impioved bleed Iheie weio 11 701 
b chives (104 tons of honey and 23 tons of wa\) Amongst wild 
animals tho ottci and be av 1 occm along the bank of the Rli one 
Hie oiops in 1884 weie letumcd as f dlows— 2 lol 3S5 bushels ot 
wheat 7o09 of mcslm, 39 476 of iyc 60 208 of bail y, 1677 oi 
buckwheat 17,162 of maize 240, 80O of millet, 445 020 of oats 
4 247 600 oi potatoes, 21,680 tons of beetnot and 197 tons of 
tobieeo In I860 eaily -vegetables weie pioduced to the value oi 
^384,940 and stone fiuit to the value of <£13,343 The olne ciop 
amounted to 233,928 bushels (622 tons 17 cwts of oil) In 1884 
4 779 23b gallons of wme weie obtained (aveiage foi pieceding t 11 
J ears 2, 562, 884 gallons) In the same yeai 766 tons of silk cocoons 
weie 11 educed The pkylloxeia has 1 educed tho aica of tli vine 
yaids fiom 79,000 to lo,000 01 14 000 aeies, Amcncan vines aie 
now being ratio luced Ihe cultuie of maddu and the mulbtny is 
diminishing, while the Chinese glass cloth riant bectioot, soi^hum, 
and millet aie giown m increasing quanDties 1 he tiufllc m 11 1 cts 
ot Cnpentias an l Apt aie impoitant Lignite and coal (11 352 
tons m 1882), non and sulphui aie mined , nch deposits of |lastei, 
stone, cliy , and oehie aie worked an 1 tlieie is a laige v aiicty of 
manual springs The chief mdustnal establishments aie manu 
fit tones of maddu dye, silk mills (4295 woikmcn), bilk spun iu 0 
fie tones (3365 spindles and 411 woikmen), oil mills, fiom mills, 
papa mills (1047 workmen md 2700 tons of pap 1 m I860), 
w ool spinning factoiies (2645 spindles ami o69 woikmen) tonfec 
fcionuy establishments, manufactories of potteiy eartlienwaie, 
bucks, mosaics tinned pi ovisions, chemicals, candles, soap (2500 
tons in 1880) and hats, biowenes, pudllmg works, non anl cop] ei 
4oundnes, cabinet woikshops, blast furnaces, sawmills, elgt tDol 
wo^k&ho]H, and nui&eiy gardens Coaiso cloth, carpets blankets, 
and leady mode clothes aie also pioduced Yaueluse has 135 nules 
ot 1 nl way, 97 of national loads, and 2380 of othci loads Ihe 
population mu eased by 74,670 between 1801 and 1865, but 
horn that date to 1886 it dimmiblied by 24,304, owing to the dec ay 
of the maddei and wmc industries In 1881 tho depaitment hi l 
244,149 inhabitants, and nx 1886 241,787 Yaucluse ioims tho 
oichiepiscopal diocese of Avignon, has its court of appeal at Nimts, 
and D longs to the Marseilles army corps It is divided into 4 
auondissements (Avignon, chef hen of tho department, with 
35 355 inhabitants w 1886, Apt, 4293, Caipontias, 8563, and 
Orange, 6904) 22 cantons, and 150 communes Cavaillon (5164 
inhabitants) is famous foi its early vegi tables and its luut 
Yaison (1988 inhabitants) is neh in Roman ltmams, and possesses 
m interesting caihednl and a mined castle of the counts of 
Toulous 

VAUD (Geirn Warulf), a canton of Switzerland, ranking 
as nineteenth m the Confedeiatxon, takes its name eithei 
fiom the German Wald (a wood) or, moio probably, fiom 
Walub, the teim applied by Teutonic to non Teutonic 
tribes It is of very megulai shape, as it owes its e\ist 
ence solely to historical causes Boughly speaking, it 
includes the whole north shore of the Lake of Genova 
It bti etches on the south east as fai as St Mam ice and 
takes in Chateau d’Ooac, while to the north west the Jiua < 
and the Lake of Xeuch^tel aie its boundaries The dis 
trret of Avenches (entirely surrounded by the canton of 
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Ticibmg) and a long nanow tongue iunmn to up to raceme 
aiu also within its boundanes The totil area is 12 It 3 
square miles, lai^u than that of any othei Svu&b canton 
except Gnubimdou (Gilsons), Bern, and Valais Of this 
total 1053 6 squaie miles aio classed as pxoductne, foicsts 
occivj_ a m 0 2b2 and vines 24 8 squaie miles This is a 
lii 0 u extent undci vines than m any othei canton save 
"Tessin (Ticino), and more than one fifth ef the total vv me 
& i owing districts m the whole Conicdeiation Of the un 
jioductne poition lakes occupy 1G4 1 and glacrcis 4 3 
quaie miles, while toy ns and buildings cover 5 7 The 
highest point is the Diableuts (10,067 tcct) m the c outh 
east cornu The population m lbfeO amounted to 238,730 
(an mciease of 7030 smeo 1870), a lai^ei numbu than 
m any othei canton except Bun and Zuuch Of these 
212,104 aie Trench speaking, 21,092 Geiman speaking 
(many poisons fioni the Geiman speakin^ cantons comin 0 
thithei to lcam Tiench), and 2518 Italian speaking In 
i elision 219,427 aie Piotestants (Calv mists), diuded be 
tween the “national chuich’ 5 (19 20) and the “fice chuich 5 
(1 20) The capital is Lausanne (30,179 inhabitants, oi 
with the suiroundmg djstiicts 37,427), which since 1874 
has been the seat of the ledeial tnbunal It is the largest 
town m the Confedeiation aftex Zurich, Basel, Geneva, 
and Bern Other impoitant places aie '] evay (7820 m 
habitants) and Yveidon (5968) 

Apiculture w the mam occupation of the people the bind is 
much subdivided md vlij highly cultivated The vmey lids cm- 
p I 03 20,000 poisons About one thud of the wine piolucul is e\ 

1 01 ttd, the best know n vanetics being Yv 01110 (white) xnd Coitaillod 
(1 d) 1 licit is not much industry, except that ol the watch 
makcis m tho Tuia, and the comma ce is comparatively umm 
poitml Many foreigners icside m the canton, p lticulaily on the 
slioies of the Lake of Geneva fiom Lausanne to Villencuve ( 1 ? 
foimaly Gibbon, Voltaue, and Rousseau) Monti eux is a favomik 
wmtei n. suit nee and its giowth m xy be judged of from the fact 
tint its inhabitants mo cased fiom B211 m 1849 to 4379 m 1860 
56 )9 m 1870 and 8017 in 1880, the meiease being speeully marked, 
since tho opening of the lxilwaym 1861 The railways aie 168 
milts m lcn 0 t&, besides a ‘ ligne ie to ionalc * on the In Ji load fiom 
Lausanne to Lthallens and the cable lailways fiom Lausanne to 
Ouchy and fiom Teruttt to Glion In educational matteis the 
canton holds a high plate Tho acadtmy of Lausanne dates bom 
1537 and there are a v ciy large numbei of schools and education il 
establishments it Morgts, Lausanne, Ytvay, and elsewhere Pesta 
lozzi s celebiated institution ilomi&hed at Yveidon fiom 1805 to 
1825 Among the lcmaikable histoncal spots m the canton 11 e 
Avenches (the < hief Roman settlement in Helvetia), Gianson (scone 
of tho famous battle m 1476 agamst Chailes the Bold), and the 
castle of Ghillon (whtie Bonmvai 1, the pnoi of St Victor at Gonev 4 , 
was unpn&oned from 1531 to 1536 foi defending the ficedom of 
Geneva against tho duke of Sav oy) 

Eistoiy — The eailyhistoiy of the mam pait of the temtones 
compnsed m the piesent canton is identical with that of south west 
Switzerland generally The Romans conqueied (58 B c ) the Celtic 
Helvetn, and so thoiouglily colonized the land that it has lemamed 
a Romance speaking district, despite conquests by the Buigundians 
(5tli centiuy) and Tranks (532) and the mcuisions of the Saiacens 
(10th centmy) It foimed pait of the empire of Chailemagne, and 
of the kingdom of Iransjuiane Bui gundy (888 1032), the memoiy 
of * good queen Beitha, ’ wife of King Rudolph II , being still held 
in high honoui On the extinction of the house of Z umgen (1218) 
the counts of Savoy giadually won tho laigei pait of it, especially 
in tho days of Petei II , “ le petit Chailom igne (died 1268) The 
bishop of Lausanne (to which place the see had been tiansfcmd 
fiom Aveiiticnm by Maims the Chiomclei at the end of the 6 th cen 
tuiy) however, still maintained the temporal powei given to him m 
1011 by the king of Bui gundy, and in 1270 became a quince of the 
cmpiie (Wo must bo caieful to distinguish between the piesent 
canton of Yaud and the old medieval Pays do Vaud the districts 
foiming the piesent canton veiy neaily conespond to the Pa>s Rom 
and ) In the 15th centuiy Bom began to acquire lands to the south 
fiom the dukes of Savoy, and it was out 01 those conquests that 
the canton was foimed in 1798 In 1475 she seized Argle, in 1475 
76 (m concert with Fieibmg) JEoh illens and Gianson as well as 
Oibe (the lattu held of the duchy of Bui gundy) Vaud had been 
occupied by Ban foi a time (1475 76), but the final conquest did 
not tike place till 1536, when both Savoyard Vaud and the bishopric 
of Lausinne wae overrun and annexed by Ban (foinully ceded in 
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the lorn ms of the dtH In kn count of C ivy us 1 1 th 1 m nn 
ol tl t s^ul she n a It with 1 ini Ini the libatit'i rf A ui i 
w 1 , by r s}t ill 1 u iy p 1 1 tl fnd 1 th qinrai t ol lian t 
L in 111 1 20 sent 1 rul a p ica 1 1 fiom Duq Inn toe un out tm 
1 f 1 untie 11 at \ijk an 1 alt 1 3 0 tht new ich te ion w is mi] cs d 

1y i rco of am ml th h 1 ps icsil 11 e mere 1 to JVil 
f] unnncntly homlfiij) lliusllitwh lclindle un Piotr f aiit 
sir the distil 1 ot 1 thall ns A ml w is 111 k 1 vuy liushly bv 
bulifis li m 1 tm In 1 1 3 1 t ol s m miles to 1 ai l it 

over to Sniy wrs ciushtl u I in V2o the entlius istic 1 nil A, 
Ihvd last I 11 & lii m 111 it np tc mse it to tilt lank of a 
1 intan lolitital fcilnq was tl tuloi mutli exate 1 by tic out 
bit ilc of the litn h R volution, anl a A rudois, 1 G dt 1 1 II aq e 
m t\ik aul r paluot j oi sa 1 1 l the Ducctoiy 11 Pans to m uli 
cn A xud in vntut oi tl c rights unltn 1 ly ti t ti xly t 1 > 

Th$ lientli tio \ s wtit lot iv 1 uitlmsnstitalh anl tlic I 
manic lepubli# was pochimcl (Timmy 17^S), sue ttltd bv the 
bhoit lived Lhodamc iej.ullit till m Much 1^98 tht tanton tl 
] cm ill w is foimed as a disfuct of the Hclvoti lepublu, fins 
tones]_ uidtd ^leciscly with tie pcstnfc canton minus Avuitlits 
and Pxyunc v Inch wtit lestoicd to it m 1S03 The new tint 11 
was thus mitlt up of the Bantse con quests cf 1 475 1475 7b, 1 3l> 
and 15o r The constitutions ol 1^03 ai d 1S15 iivoiu d th towi s 
and wealthy men so that an agitation went on foi a 3 idical clniigi 
which was effeett 1 m tho constitution of 1S31 On^mally act n^ 
as a mediator, A xud finally 301 m d the anti Jesuit movement 
(especially attei the Radicals came into powei in 184o), oyjosel 
tho Sondeibund and accepted tho new fedu il constitutun oi 184 ^ 
ol which Diuoy ol Vaud was one of the two dniteis Piom lb3 ) 
to 1846 the cxnton was distiacted by lehgicus similes, owing tc 
the attempt of the Radicals to turn the cliuicli into a simple dq ait 
ment of^txtc, a struggle winch ende^ m the splitting off ot the 
diet chuich Ihe cantonal feeling in Yaud is veiy strong an 1 
w is the lnun cause ot the failrne of the proj ct ot revising th 
ftdcnl constitution 111 1872 though that ot 1S M 4 w is accq tc 1 
In 1879 Yaud was one of the tluee cantons which votul (though 
m v an) agamst a glint m aid of the St Gotthud Railway in 
188^ the Radicals obtained a gicat mvjouty, and m 1885 the ton 
stitutxon of 1861 was icvised The Government consists of a 
gieit council (one memba to eveiy 300 electors) foi kgislativ e an 1 
a council ot stxte of 7 membeis (chosen by the qeit countil) foi 
executive pm]_oscs 6000 citizens can compel con ideiation of any 
pioject by the legislatuie ( initiative,’ fiist m 1845) and the te 
)eu idum exists m its 4 facultative foim if demm ltd ly 5000 
citizens, and also in case of expenditure of ovti t million fiancs 
Capital punishment was abolished m 1874, The canton has htcly 
been pissing through serious financial difficulties In lb62 the 
south west fiontiei was slightly liter td m consequence of a dispute 
with Tiance as to the valley of Dxppes 
St X Vudert Jh&toi edi C it on dt l ai l ( 2 d t i , 4 v ols ), and L \ ulhennu 
Le C itovdi V t Z (3d el, IS8 j) 

VAUDOIS See WALPENsrs 

VAUGHAN, Henry (1621 1693), called “ the Silunst, 5 
poet and 3ny stic, w as born into an ancient Welsh family 
settled at Skethiog on U&k, m the pansli of Llansamtfxaod, 
Brecknockshne, m 1621 Txom 1632 to 163S he and his 
twin brother Thomas v\ ere pnv ately educated by^he rector 
of Llangattock, and then they piocteded to Je&u& College, 
Oxfoid At what time Henry left the univeisity is not 
known , but it was ev idently after he had studied for some 
time m London and had been mtioduced into the society 
of men of letters that he printed his fiist volume, Poems, 
with the Ttnth Satneof Juveml Enyluhcd (1646). Of this 
publication he was aftex wards, very needlet&sly, ashamed 
Vaughan presently became a physician and returned to his 
nativo country, first for a while practising m the town of 
Biecon, and then settling down for the remamdei of his 
life in Skethiog Fiom this place he sent foifch his col 
lection of sacred poems, Silec Scmtilfons, m 1650, of which 
a second part appeared m 1655, and the secular poems of 
his Olor Iscamts, piepaicd for the press m 1647, and pub 
li&hed without hi& consent by his biothex Thomas m 1651 
A mystical treatise m prose, The Mount of Olna >, followed 
m 1652, and then two piose tianslation*, Plot es Sohtudi 
nu } 1654, and JTomUual Phytid, 1655 The world took 
little notice of these peifoimances In 1678 an Oxfoid 
fnend collected ihe miscellaneous vexses of Vaughans 
middle life in a volume entitled Tkaha Rechmut Hemy 
Vaughan died at Skethiog on 23d April 1G93, and lu*s 
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As a poet Vaughan* comes latest in tlie so-called “ metaphysical ” 
school of the 17th century. He is the most remote of the disciples 
of Donne, and follows him maiifly as he saw him reflected in George 
Herbert. He analyses his experiences, amatory and sacred, with 
excessive ingenuity, striking out, every now and then, through his 
extreme intensity of feeling and his close though limited observation 
o f nature, lines and phrases of marvellous felicity. He is of imagina- 
tiun all compact, and is happiest when he abandons himself most 
completely to his vision. His verse is apt to seem crabbed and 
uutunable in comparison with that of Crashaw, and oven of Herbert 
at his best. “The Retreat,” with its Wordsworthian intimations, 
“The World,” mainly because of the magnificence of its opening 
linos, and “Beyond" the Veil” are by far the most popular of 
Vaughan’s poems and represent him at his best. His passion for 
the Usk, and his desire to immortalize that pastoral river, are 
pathetically prominent in his writings. His metrical ear was^ot 
fine, and he affected, almost more than Herbert himself, tortured 
and tuneless forms of self-invented stanza. 

The earlier worlcs of Henry Vaughan, in prose and verse, were collected in a 
very limited private edition in four volumes, in 1371, by Dr A. B. Grosart, The 
Rev. H. F. Lyle edited the sacred poems alone in 1S4=7, up to which time 
Vaughan was practically unknown as a py#& 

VAUGHAN, Thomas (1621-1665)*“ the Bosicrucian,” 
was the twin brother of Henry Vatjgh^n (see above). 
When Thomas left Oxford he went into ’the church and 
became rector of his native parish Llansaintfraed until 
Ills ejectment, when he settled at Oxford as an alchemist. 
He died at Albury on 27th February 1665, poisoned by 
the fumes of a cauldron. Tinder the pseudonym of 
Eugenius Philalethes, Thomas Vaughan produced eleven 
volumes defending and describing the tenets of the Bosi- 
crueians. The titles of these — among which are The Man- 
Mouse, 1650; The Second Wash, 1651; The Fame and 
Confession of the Fraternity of the Bosy Cross, 1652; 
Aida Lucis, 1652; and Euphrates , 1653 — are not more 
extraordinary than their style. Henry More the Flatonist 
engaged in controversy with Thomas Vaughan, deep 
calling unto deep in pamphlets. 

VAUQUELIN, Louis Nicolas (1763-1829), French 
analytical chemist, was bora at Saint-Andre-d’Hebertot in 
Normandy on 16th May 1763. His parents, although very 
poor, sent him to school to fit him for the coveted post of 
a gentleman’s servant at the chateau. At the age of thirteen 
or fourteen Vauquelin went to Bquen as laboratory boy 
with an apothecary. He did not remain long there ; but 
his interest in chemistry was fairlyaroused, and he began 
to make experiments and take notes\ His master, finding 
him so engaged on one occasion, tore tip his note-book and 
ordered him to keep to his menial work for the future. 
Vauquelin had spirit enough to resent this treatment : he 
borrowed*six francs from a friend and walked to Paris 
to seek his fortune. For a time his prospects were very 
dark: after getting and losing two situations he became 
ill, was sent to the public hospital, and when convalescent 
found himself once more without money or friends. At 
length, however, he met a humane apothecary, Cheradame, 
who took him in and treated him, with kindness. Vauquelin 
at once resumed his studies, and devoted every spare minute 
: to learning. Cheradame introduced him to Fourcroy, who 
had himself worked his way up from poverty, and from 
this ;tinde Vauquelin’s fortune was, made. Henceforward 
he devoted his attention to chemical analysis without in- 
. '4ermissiqn>,br>Variety ; until 'his death, which occurred at 
; his birthplace on 14th November 1820. At first his work 
hppear^^ and patron, then in their 

joint names ; in -1 7 9 Q hjB commenced to publish bn "te 

7' own more papers than any 
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successor to Fourcroy himself ; at this last step all the 
other candidates retired in his favour. 

Yauquelin’s life was uneventful ; his nature was quiet.and retir- 
ing ; he never desired to mix with the world ; and even in the tur- 
moil of the Revolution his interest centred in the laboratory. Ho 
was emphatically one who lived for his work alone. He never 
married. He does not appear to have communicated with his 
parents after he became wealthy. The one bright feature in tlm 
somewhat colourless character of his later life was the fact that lie' 
supported Fourcroy ’s aged sisters after his old friend died. 

As an analyst Vauquelin came at the right time. The theory of 
chemistry was being built afresh on a basis of experiment ; all 
substances, natural and artificial, were being classified by their com- 
position ; and it would be hard to mention any mineral or any 
plant or animal or product of life that Vauquelin did not examine. 
With Fourcroy he drove the piles on which the first theories in 
pure chemistry were founded ; with Haiiy he put mineralogy on a 
satisfactory footing ; but he himself was neither chemist nor mineral- 
ogist. Vauquelin’s name is associated with 376 papers published 
between 1790 and 1833, and, with the exception of one or two criti- 
cisms and claims for priority, these were all simple records of patient 
and laborious analytical operations. He propounded no theories, 
was guided by no generalizations, and was troubled by no problems 
save those o^his methods. Given a substance, he did his best to 
find Its composition, devising new processes where these seemed 
necessary, but this was all. Considering the amount of work he 
did, one is surprised that only two new dements are associated with 
his name. He detected glucina in beryl when analysing that 
mineral for Haiiy, and in a red lead ore from Siberia he discovered 
chromium, although, strange to say, eight years elapsed between his 
first examination of the ore and his separation of chromic acid. It 
is even more extraordinary that he never suspected the existence 
of alkaloids in the vegetable and animal juices he was continually 
analysing. Cuvier in his iloge argues from this that without the 
concurrence of a happy chance the greatest perseverance and the 
most admirable patience often miss the mark ; a more legitimate 
inference might be that work carried on “ for work’s ignoble sake ” 
is fruitless in higher results, and that perseverance apart from a 
definite aim can accomplish little. 

♦ VAUVENARGUES, Luc de Clapiers, Marquis de 
(1715-1747), a moralist and miscellaneous writer of con- 
siderable originality and power, was born at Aix in Provence 
jen 6th August 1715. His family was poor though noble ; 
he was very badly educated; and his health was weak. He, 
however, entered the army early and served for more than 
ten years, taking part in the Italian campaign of 1736, 
and in the disastrous expedition to Bohemia six years later 
in support of Frederick the Great’s designs on Silesia, in 
which the French were abandoned by their ally. Vauven- 
argues suffered greatly from the hardships of Belle-Isle’s 
vpter retreat, and indeed never recovered from them. He 
was also much troubled by his poverty, and in a private 
letter written to a very intimate friend he discusses the 
possibility of obtaining a loan from a certain rich acquaint- 
ance by undertaking, first to get his son into his own 
regiment, or secondly to marry one of his daughters 
within a short time and with only a reasonable dowry. 
Nevertheless Vauvenargues was, according to the standard 
of that time, a most honourable man. Indeed he seems 
to have pushed honour, to the point of naivety, if it be 
true that, weary of waiting for promotion, he addressed 
himself, not to any minister, or, more wisely still, to some 
favourite, but to the king himself. This unsophisticated 
proceeding had of course no result, and Vauvenargues 
threw up his commission, hoping — but unsuccessfully^— 
to obtain a post in the diplomatic service. His ill-luck 
pursued him : for, having joined his family in Provence, 
he fell ill with a bad form of smallpox, which still further 
weakened him. This was, in 1744 He had, besides the 
correspondence above referred . to with, a certain M. de 
Saint Vincens, maintained oney still" more interesting and 
likewise, only recently ^ and 

eccentric Marquis- de Mirabeati, the Author of B 9 Ami des 
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literature. He published in 1746 an Introduction ct la 
Gonnaissance de V Esprit Humain, with certain Reflexions 
and Maximes appended. He died of lung disease at Paris 
on 28th May 1747. 

The hulk of Vauvenargues’s work is very small, hut its interest 
is very considerable. In the Introduction , in the Reflexions, and 
in the minor fragments it consists, in fact, of detached and some- 
what desultory thoughts, in the style wherein the 1 8th century so 
much delighted, on questions of moral philosophy and of literary 
criticism. Sainte-Beuve has mildly said that as a literary critic 
Vauvenargues “ shows inexperience. ” It would be truer to say that 
this part of his work has no value or interest beyond that of curiosity. 
He had no knowledge of any language but his own, and his literary 
criticism is limited to a repetition in crude form of the stock ideas 
of his time. Thus he exaggerates immensely the value of Racine 
and Boileau, but depreciates Corneille and even Moliere. It is 
almost sufficient to say that he blames Moliere for choosing “ des 
sujets si bas,” and shows an entire ignorance of all French litera- 
ture before the 17th century, and 1 of all other literature whatsoever, 
except a certain second-hand acquaintance with the classics. As 
a wiiter he stands far higher. His style is indeed, according to 
strict Academic judgment, somewhat incorrect, and when he 
attempts rhetorical flourishes (which is not often) they have usually 
the artificial and affected character — stilted or naixby-pamty — 
which, mars so much 18th-century work. His strength, however, 
is not really in any way th#t of a man of letters, but that of a 
moralist. Even here he is not superior to the weaknesses of his 
time. In his day the anti-religious or anti-Christian movement of 
thought was not fully declared, and he did not adopt the complete 
philosophe attitude ; in his letters, at any rate, he poses somewhat 
ostentatiously as “neutral” between the religious and the anti- 
religious school. In some of his maxims about politics there is also 
traceable the hollow and confused jargon about tyrants and liberty 
which did so much to bring about, and to embitter when brought 
about, the struggles of the Revolution. It is in morals proper, in 
the discussion and application of general principles of conduct, that 
Vauvenargues shines. No century has ever excelled the 18th in 
moral theory, whatever may have been its deserts in respect of 
moral practice, and no 18th-century moralist has excelled Vauven- J 
argues. He is not an exact psychologist, much less a rigorous” 
metaphysician. He has no worked-out or workable theory of 
moral obligation or of the moral sense. His terminology is merely 


men, of ■whom the most illustrious is SaAkaracliarya (see 
Sanskrit Literature, vol. xxi v p. 290), a philosopher of 
Kerala or Malabar, who lived, it "as supposed, between 650 
and 740. " 


“vedfmta,” end of the Veda, is a synonym of 
"^^twianishad.” Upanishad is said by the Indian scholiasts 
to denc/e, in the first place, the knowledge of the imper- 
sonal self, thfc science of absolute being, paramdtmajhdna , 
brahmavidyct , in the second place, any treatise imparting 
that knowledge. The doctrines of the IJpanishads con- 
stitute the jndnciJcdiickt , or gnostic portion of the Veda, 
as distinguished from the Jcarmalxinda, or ritual portion, 
comprised in the Samhitas and Brfihmanas. They consti- 
tute also th Q^aravidya, or superior science, dealing with 
cessation from volition and action, and leading to extrica- 
tion from metempsychosis, as distinguished from the 
apardvidyd , or inferior science, of the Samhitas, Brali- 
manas, and Vedangas, wh&h deals with action, and pro- 
longs metempsychosis, leading only to higher embodiments 
in this world in the paradises of the deities. The 
Vedanta philosophy is also called Aupanishadi Mimansa, 
Brahmi Mimansa, ^arlrakl Mimansa. The Sutras or 
mnemonic formulas in which the system is developed are 
the Vedfintasutra, Brahmasutra, and ^arirakasutra. They 
are ascribed to Vyasa or Badarayanfp The system is further 
styled th® Uttaramimansa, as an investigation of the later 
portion of the Veda, as £&tmgmshed from the Purvamx- 
mansa of Jaimini, which is an investigation of the earlier 
portion of the Veda. The purport of the Pilrvamnnansa is 
dhtirmajijiiasa , inquiry into sacred prescription ; the pur- 
ports the Uttaramlmansa, or Vedanta, is bmhmajijndsd, 
inquiry into the real nature of the soul. 

There is, according to the Vedanta, but one substance or reality, 
ingenerable, immutable, incorruptible, eternal, and this is the 
supreme spirit, the impersonal self, the spiritual absolute, atman, 
paramatman , brahman. The series of bodies and of environments 
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the French haye always cultivated with greater success than any. 
other modem people,— the expression in more or less epigrammatic* 
language of the results of acute observation of humap; conduct 
and motives. The chief distinction between Vauvena^gfles and his 
great predecessor La Rochefoucauld is that VauvcflSigues, unlike 
La Rochefoucauld, thinks nobly of man, and^Taltogether inclined 
rather to the Stoic than to the Epicureaii^meory. He has indeed 
been called a modem Stoic, and, allows^. for the vagueness of all 
such phrases, there is much to be said for the description. 1 

An edition of the Works of Vauvenargues, slightly enlarges, 
appeared in the year of his death, and in part or in whole has been 
frequently reprinted, all editions, however, being superseded by 
that of M. Gilbert (2 vols., Paris, 1857), which contains the previ- 
ously unpublished correspondences above referred to and all other 
attainable matter, including some Dialogues of the Dead, some 
“characters” in imitation of Theophrastus and La Bruy ere, and 
numerous short pieces of criticism and moralizing. Vauvenargues 
lias been frequently written about, the comments best worth read- 
ing, besides those contained in Gilbert’s edition, being four essays 
by Sainte-Beuve in Oauseries du Lundi, vols. iii, and xiv. 

VEOELLIO. See Titian. 

VEDANTA. The Vedanta is the first and most impress- 
ive. structure of Indian philosophy, the creed of intellectual 
' Hindus, and the basis of the popular Hindu religions. , Its 
earliest germs He in, the Mantra portion of the Veda. The 
Nlsadlyasukta (Rigveda, x. 129) propounds the genesis of 
the world from an inscrutable principle^ 'darkness, neither 
■existent nor,’ non-existent, and from u one that breathed 
without : affiation, other than which there was nothing, 

, beyond it nothing.” The genesis" of things from a universal 
soul is taught in the Purushasukta {Rigveda, x. 90).; The 
uhreiaHty of the internaliand external orders of things, and 
the sole reality of a supreme spirit, or impersonal self, are 
"v ■ ■ portteiiS 1 of ^WiVedai. 
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fictitious illusion, mayft, prakriti , 
avyctkta, avyakrita. 'The individual soul, jivdtmcm, mjntiuztmcin, 
is personal only in fictitious semblance, only so long as it is impli- 
cated in the seriesuf transmigratory states, and is in truth impersonal, 
one with the undifFerenced self or Brahman. Its apparent and 
fictitious individuality, and its apparent action and suffering, are 
the individuality, the action, and , the suffering of its illusory ad- 
juncts, the organism and the faculties. The unity of all souls in the 
one soul is the highest truth, or, properly speaking, the only truth. 
On reaching and realizing this truth the individual soul returns to 
its isolation or state of pure indetermination. The duality of 
experience is fictitious and is surmounted by the true intuition, 
samyagjhdna . On the side of this intuition there abides ,^>uly “ the 
existent, the, intelligence, the beatitude.” 

Indian philosophy, and in particular its earliest form,, the philo- 
sophy ot the IJpanishads, or Vedanta, is governed throughout by 
two needs. First, there is the need to give consistency and coher- 
ence to existing imagery, physical and hyperphysical, to work out 
a conception of the totaHty of things. Secondly, there is the need 
to put a stop to the miseries of metempsychosis. The idea of 
transmigration, foreign to the Ii^do-Aryans of the Vedic hymns, 
appears to have been taken up by their successors from the lower 
races with which they intermingled, while retaining their supremacy 
among them. The Indo-.Aryans of the Vedic hymns found life 
pleasurable and exciting. They prayed to, the gods for ’tlieir 
hundred years of it, and for an, after-life with the whole body. 
This view of life was replaced "by one of horror and aversion, 
pervading everything Indian with itr- gloom, — the expectation of 
care, bereavement, sickness, pain, and 'death, in body after body, 
and through ceon after seen. 

The effort to work nut a coherent and complete idea by means of 
some principle of unity appears in,, the following passages. 

In the Mundaka Upanishad : “Saunaka, the householder, ap- 
I proached Angiras and said, ‘Holy sir, "by knowing what may all 
' this Universe he known?’ . Afigiras replied, ‘ Two sciences, are to, 
he known, which they that transmit the Veda propound, a superior 
and an inferior-science. Of these the Inferior is the Migvcda, &e. 
The superior is that by which that undecaying being’ is attained. , 
-That which none can see, none can handle^wnich is without kindred, . 
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Ikes tl it know the ) leatli of the bic ilk the eye of the 13 c, the 
ai at tin tu Ihe tl outfit of the Llmufit the} have been tills 
tnit Is] in ] um horn beioie all tine It is 13 he 

11 with tb mtell Vknlj lln it th 10 is nought that lsmamlol 1 
1 1 11 L ath + > drutli he j dint \< A s 011 this ns mam! 11 It is 
t]lc s 1 m m wa} only It is ui 1 nkable, impiiishille un 
sill 1 h \ ml il In 1 n U11I 3i v^ v ate, impartial 1c is S 11 
Let til lent 1 1 km minis th v & £ ai t wisdo 1 Let him 
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lit i tl is it w is th t the 11 1 nt lesiu 1 31 3 oifipini-, baying 

‘Whit lm we to lo with thilhefi we to s 0111 this s^utual 
ltalily b bn^s m tl e leil s^ha 11113 ose, ml foasaak the 
d sue of ehil hen ol wealth, mdotwoill cxistenei nnl out 
as 1 0I3 men li ant * The tally asyinnt *la Ui / inn, who 
se 1 s f 3i ^li laial email \\ ition J t n ail 1 lb cn and to muttei 
andtoponlu m tssanlh u[ on the my^ti syllable Om 11ns is 
l to 1 1h lie'll st mi i^e of Lialmnn to be identical with all 
woi Is, and with all things v 
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The «iuituil piLuqtm pioct Is by the aa.y of * illusoiy super 
position an t the subktnn of that sup i] itr n, idhj 11 op ij an 
da t if 1 jen t Illusoiy 1 pobitiou is the 3 lewa lg of the unieal th 
hctitinib sci its if souls md then umionnients upon the one anl 
only ual Hi sul latun of this siquj option is tht Position ot 
f he impel son'll self Liahmui, is the solo leility anlpeiccogin 
mn ot the falsity of the ^titious illusion auff ol all As figments 
The do tun* ot sublation is e\pounde 1 as follow s m Husinliasins 
\atis Subodlmn teublation 19 the anuulm nt of the belies p 10 
aiding tiom illusion III states in tins senes die illus 13 umm 
tirns limit t, ot Biahman, end to annul them is to abide \s puic 
unlitleie need spmt Tli apparent &n ike of the f uniliu example, 
seen by tin 1 elate 1 way fuel, llluonlj pioeeeds hom, 01 #s fie 
titiousl} yuodu el upon, the pieeo of lope without any change of 
nttuie taking place m the xop itself It i» sublated when the, 
piece of lope lesumesits ] lopei shape A thing may ictam its 
own intuit, and become othuwise than it was, m two manners, 
•u/ by modibeation, jWiiup, and by lllu 01 y emmition, wf 
1 itu ill lihcation is when a thing leally quit* its pxopei foi^i 
an l talcs anotlui shape Milk, foi eximple, quits its pi 01a lo* n 
to tike the foim of cui Is and why Illusoiy emulation is wheio 
i tiling without putting its pi ope 1 form, takes anothei and a h 
titious shiy e The piece of icpo takes the fictitious apptannee of 
a sn ike without quitting its piopu foim it lemarns a yieee of 
xoy e Ihe ti xnsmigiatoiy senes ib not allowed m the Yedmta to 
be a modification of Biahman Biahman, if modified as the milk 
is modified, would b mutible, and theiefoie paibhable The doc 
time of illusoiy emulation is not exposed to this difficulty Ihe 
sei ics supei posed on Biahman being fictitious, Biahman leruaws 
uiir handed A fictitious thing, then, is said to be sub Id ted when 
only the real thing abides upon which it was imposed The tians 
migiatoiy 6 cues is sublatul when only the puie intelligence ic 
mams upn which it was fictitiously outspiead 
By continuous contemplation the aspuant icfunds each entity 
into the entity fiom which it emanated, till he passes beyond lllu 
bion to the fontal unity of unditfoienced spuitual existence He 
follows the 01 dei of dissolution, the inverse ot the 01 da of evolution, 
till he ai rises at Brahman He thus realizes the impoit of the 
gicat text, the mahaiaJ ya “that art thou, * tat tmm asi (Chhan- 
dogya Upimshad, sixth Pi ipathaka) Puticular souls aie one 
with the muveisal soul, the Demmigus, and the universal soul is 
one with Biahman This knowledge is the last and highest of cog- 
nitions the final modification of the aspnaut's intellect as it units 
away into the fontal unity This is the phalita n hakim, “the 
lesultant xmpci sonal self v The } hafoteem h dhmia is a modification 
of the aspuaut s sonMoiium, his aiitahkamnci, and passes away that 
the linpetboual self, the supiemo spmt, may alone remain He to 
whose inner faculties this vision is picscnt has the spiritual intuition, 
wmynqdarsam He is extuoted but ali\e, jiucnwulttc, and ic 
mams m the body till those meats aie exhausted which have led 
to his piesent life Disengaged fiom metempsychosis, and still m 
the body, the pu fee ted sage is sud to be untouched by meat and 
dement, unsoued by sm Umnjuied by anyth mg he does or leases 
undone No evil, the scholiasts say, aubes fiom this freedom as 
the punficatory vntues of the aspnant cling to the accomplished 
seer, —his humility, his bincenty, lus tenderness to all, lerruming 
upon him like oinaments even after the rise of the spmtual mtm 
tion Finally his body falls away, and hie spmt is freed for cvei 
It abides in itself It is undifferenced existence, undilferenecd 
mteHigence ? undifferenced beatitude This is the consummation of 
mxhTmvtdy& 
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Tl 1 soul has found itself li is loosed its If, not that m vuity it 
was cui lost 01 bound liom the highest point ot view bai la^e 
anl hbci ition implication and explication, aie unieal The 
\ cdmtms comp aie the individual spmt seel mg to legam itb nn 
}ei oual natuie to on sea hm 0 foi that which ho unwittingly 
amts al nil with lun, ti a man tiemblmg at Ins own shadow 
Tlu soul cf ilio Ini sh d bi^e 1 nows itself md thaefoie ib itb II 
li the w n Is ot the Hundika U] aiu&liad Liust aie his he aits 
lies lioken Ins doultx, his meats syent, when ho has seen the 
] nncij.1 supieme at once and not &u|iemc In the to ollen j^eiie 1 
int huum is the unsulliei fe If, without pails, luminous which 
tiny know that know the s<ul ‘As ill uacis flo\un to onw aids 
di>apptn m tlie s a piittm^ mmeand f um sj the sig xtneat d 
liom 11am and foi in 1 teis inti ihe sell lummous s] mfc beyon l the 
last ot things beyond lllusim In the woils el the 1 llalii 
myal 1 lie that knows it is no lon^ei sullied 1 y evil dee Is 
Repossm a Ins s uses quiescent lice fiom all desnes Italy to 
sul ei all things, Ins thoughts li^ed he sees within himself th 
Self the uma ci sal soul Impeifection leaches him no moie lie 
] asses beyond lnipcifecti 11 He bums up all Ins mqufectnn 
He that knows Liahmau becomes fiee nom imx>ci fiction, fiee nom 
nn atamty, mspheiel m Liahman 11ns same citat uni 01 n 
Sell lsundeeayna unlyin^,, lmpcnshalle leyond ill ieai 1 1 ih 
mm is beyond all leai He that knows this becomes the s] ntual 

it lity beyond all f ai (A E G ) 

*VEDAS Sec Bx \mi iNisyi and Sansktit LiTn vtui e 

YEDD VHS, oi Wedd ms, that is, “ Hnnteis, ? a pinm 
tive people of Ceylon probably lepresentmg the \akkos 
of Sanskrit wnteis, who appear to have been the tiue 
abongmes and the sole inhabitants of the island pnoi to 
the Hindu conquest Dunne, the Dutch occupation (1 6 14 
1796) they yaeie met m scattered groups as fai noith as 
Jaffna, but are now confined to the south eastern district, 
about the wooded Bmtenne, Badulla, and Nilgala Hills, 
and thence to the coast near Batticaloa They constitute 
thiee distinct social groups — the coast people^ who aie 
settled and paitly civilized, freely intermingling with then 
bmghalese nei^hbouis , the wild 01 ?ocl people \ who keep 
v finely aloof, living exclusively on the produce of the 
fcha&e , and the ullage people, semi nomad agiiculiun&ts, 
intermediate m eveiy lespect between the othei two The 
Yeddahs aie thus m a state of transition fiom the lowest 
to a relatively high degree of cultuie, and theu physical 
appearance gives evidence of then mtci mediate position 
between the aboriginal and the mtiudmg laces of Ceylon 
Vnchow 1 finds (1) that the Yeddahs and Singhalese liaye 
much m common, which is piobably due to the inter 
mingling of the aborigines with the Hindu immigrants, as 
is also suggested by histone and anthiopological considera 
tions , (2) that both diffei very decidedly fiom the TannH 
# of noith Ceylon and south India , (3) that the Yeddahs 
show ceitam analogies with the small daik pie Diavidiau 
element m this region, which De Qaatrefages calls “Ne- 
grito,” and which Huxley gioups with his “Australoid” 
division of mankind The true Veddahs of Bmtenne are 
almost a dwarfish race, aveiagmg about 5 feet (men, 5 feet 
2 inches , women, 4 feet 10 inches), with cone&pondmgly 
low ciamal capacity, nanow high skull like the Papuan 
(index 70), mesognathous jaw, slightly piomment cheek 
bones, straight, but shaggy rather than lank, black han, 
and featiues altogether moie Hindu than Negioid, although 
of somewhat daiker complexion than the otdxnaiy olive 
brown femghalese They wandei about m small family 
groups, which have not reached the tribal state, bung 
absolutely destitute of any political 01 communal orgam 
zation whatsoever Their dwellings aie the caves of tne 
rocks 01 the forest tiees , they clothe themselves with 
foliage , and they ^devour uncooked vermin, reptile^, and 
whatever other quayry they aie able to capture with thou 
rude weapons It is stated that they can neither count, 
mark the succession of time, nor distinguish colouis , but 
what is more certain is that they never laugh, m this 
respect differing from nearly all othei races They also 

1 Utbei die Weddtu von Ceylon md Hire B&Jtekmgm m den Nach- 
barst&mmvh Berlin, 1882 
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appear to be the only savage people who speak an Aryan 
language, foi their picsent speech at least seems to bo i 
degiaded form of Singhalese, consisting mainly of Sanskut 
mtenningled with Diav ldian elements This circumstance 
has given use to the theoiy that the Yeddahs are a de 
graded gioup of Hindu outcastes, wheieas they call them 
sch es the 1 sons of kings,’ and claim to belo n b to a supenoi 
caste, a clum which, stiange to say, appeals to be admitted 
by then nei Jibouis Then religion has been destn bed as 
a kind of demon woiship, consisting of lude dances rud 
shouts laised to scare away the evil spnits, whom they con 
found with their ancestors But these “demons ’ and 
“spnits are puiely anthiopomoiphic beings, of a supci 
natuial oidei as undei stood by moie cultuied peoples they 
have no idea Owm^ to an mcieasmgly low bn th rate, 
the Yedciaho aie disappearing as a distinct ethnical gioup , 
even including the Ithodiyas of the western uplands they 
numbered only 2284 m 1886 (Feiguson’s Di?e<to?y) But 
they should not be confounded with these Rhodiyas, who, 
although tiue outcastes, aie neveitheless a much finer lace, 
tall, well piopoitioned, with regulai features, and speak 
a language said to be radically distinct from all the Aryan 
and Diavidian dialects cunent m Ceylon There is, how 
evei, m Tiavancore, on the mainland, a low caste “Veda’ 
tribe, nearly black, with wavy or frizzly hair, and now 
speaking a MalayMim (Diavidian) dialect (Jagoi), who 
probably approach neaier than the msulai Yeddahs to the 
aboriginal pie Diavidian “Negiito ” element of southern 
Indio, and Malaysia 

YEGA CARPIO, Lope Felix de (1562-1635), Spanish 
diamatist and poet, was boin on 25th Novembei 1562 at 
Midi id, m a house m the Platenas oi jewelleis’ quaitei 
adjoining the Pueita de Guadalajara His fathei and* 
mothei, Felix de Yega and Fiancisca Hernandez, belonged 
to the lessei provincial nobility, and ongmally came 
the valley of Camedo in Asturias, where the hamlet of v 
Yega still ousts How they came by the illustrious name 
of Caipio is 1 * not veiy clear, the family tiadition which 
made them descendants of the famous Bernaido seems 
insufficiently suppoited Lope himself frankly udiculed 
the anstociatic pi ©tensions ot his parents, but this did 
not pi event him from invariably signing his comedies at 
full length as Lope de Yega Caipio Lope began his 
studies in the imperial college, the principal establishment 
of the Jesuits m Madrid, wheie he was instructed m 
grammar and rhetoric His piecocity was extraordinary 
and his memoiy astounding At five he read not ojoly 
Spanish but Latin, and alieady showed such a passion for 
poetry that he would give up part of his meals to the 
older boys m exchange for their sei vices m writing out 
verses to his dictation It was not the way of the Jesuits 
to turn out pedants , educators of the nobility, their single 
aim was to make their pupils accomplished men of the 
woild, and accordingly Lope learned with them, besides 
the ordinary book-lessons, the accomplishments of singing 
and dancing and fencing On leaving college — where he 
had been guilty of an escapade of some soit along with 
one of his companions — he was placed by his parents, who 
were far horn wealthy, in the service of Don Geidmmo 
Manuque, bishop of Avila Such an arrangement did not 
at that time involve any sacrifice of dignity it was almost 
the only lesouice open to a multitude of needy gentlemen, 
hidalgos, who, to avoid entering a trade, which would have 
compromised then position, found in the palaces of the 
highei aiistocracy, first as pages and afterwards as secre 
tanes, the wherewithal to pamr la vtda, as the phiase ran 
In the service of Don Ger 6 mmo, Lope appears to have 
begun the composition of his eailier dramas. But after a 
while he quitted the bishop’s service to enter the university 
of Alcald, where for lour years he devoted himself to what 


was then konouied with the name of philosophy, ciammed 
his bi am with mines and citations Horn ancient wntcis, 
and acquned the habit of dispu£m a m a coi dance with the 
foimulu of the school) Tt was then that he accumulated 
the material foi the pedantic disseititions witn which 
the piefaccs to his v anot^ woiks aie enuimbucd, m 
which ho so complau>ir% displays evuythmg that he has 
ltmembtied ot hi^ uiuvusuy days Leaving Alcala with 
the dcgie° oi btcheloi m aits, Lope became societal y to 
the duke of Aha Some time attawaids about 1584, 
he manied Isabel do UiDina, daughta of a lieiald at aims 
of Philip II An incident such as he oltui afterwords 
ippioduced m his, plays soon aiost to distiii b the union 
Some one who had spoken ill of Lope, and had m turn been 
seveiely lampooned by the poet, challenged him In the 
once mtci Lope wounded his opponent but he was unable 
to put himself right with the law and was compelled to 
take to flight Pei haps he may have had upon Ins con 

science some otln* peccadilloes which prejudiced him in 
the eyes oi hi judges, as seems to be hmted m Montil 
ban’s woids, “This vexatious afLin, and certain other bad 
turns of fortune, compelled him to leave his home, 
his countiy, and his wife ” He letned to Valencia, where 
he met with an enthusiastic leception hom a gioup of 
young poets, who weie destined afteiwaids to ian & e them- 
selves ihedranner of the ci^atoi of the new comedy 

After the lapse of two yeais Lope letumcd to Madnd , 
but m 1588 his wife died after giving bntli to a daughtei, 
who did not long survive her mothei The death of his 
wife and daughtei were doubtless what now led him to 
joir^the Invincible Armada, m which expedition he had 
one of his biotheis shot dead by Ins side. Once more at 
Madrid, he again entered seivice, becoming secictaiy, fii&t 
to the marquis of Malpica and afterwards to the duke of 
Lemos Meanwhile he manied a second wife, Juana de 
^Guudio, a Madnlena, by whom he had two children 
\Cailos, who died m infancy, and Feliciana Felix) , but 
she died, shortly after giving birth to the lattei, m 1612 
Diu mg this wife’s lifetime the poet had by a im&tress, 
Maria de Luxan, two other children, — Marcelo. del Caipio, 
who became a nun, and Lope Felix dei Carpio y Luxan, 
who chose the profession of arms and pen shed at sea at 
the age ot fifteen Widowed a second time, Lope, like 
many othei men of letters of the penod, sought a refuge 
m the chuich After a period of initiation, and after hav- 
ing been for some time affiliated to a teitiaiy older, he 
took priest’s ordeis A 4 this juncture, that Mt to say, 
about 1614, he was m the very zenith of hit. glory. A 
veritable dictator and pope in the Spanish world of letters, 
he wielded ovei all the authois of his nation a soLt of 
magisterial power similar to that which was exercised m 
France at a later penod by Voltaire At this distance 
of time we fail to see m Lope anything more than a great 
dramatic poet, the founder of the Spanish theatre , but to 
his contemporaries he was a gieat deal more His epics, 
his pastorals, his odes, his sonnets, buued though they 
now aie m oblivion, all placed him in the front rank of 
authorship Such was his prestige that he dealt with his 
noble patrons almost on a footing of equality The duke 
of Sesa in particular, his last Maecenas, was also his per- 
sonal fnend, and the tone of the lettas addressed to him 
by the poet is that of a fiank familiarity, modified only 
by some foims of defeience, — a fact sufficiently sinking to 
be worthy of notice at a time when talent, however great, 
in no way diminished differences of rank, and when the 
man of letters under the protection of a patron was neither 
more nor less than a kind of domestic in the house of a 
grand seignew Lope’s fame, too, had travelled abroad 
foi signers of distinction passing through Madnd made a 
point of visiting him, papal legates brought him the 
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compliments of their master; in 1627 Urban YIII., a 
.Barber ini, sent him the diploma ot doctor of theology in 
the Collegium Sapiontiio itud the cross of the order of St 
John of Jerusalem (whence the poet’s titles of Doctor and 
Fny). Since Lope’s correspondence with the duke of 
Sosa has made us acquainted with the closing period of his 
life, we may ‘well ask whether his retirement within the 
cliuich -was tho result of any genuine vocation, and up to 
wliat point his deuition was sincere. It is difficult to 
a\oid inquiring whether it may not have been due to 
a mere selfish desire for tranquillity, a desire to protect 
himself against any further reverse of fortune. Tliis feel- 
ing may very w T cll have had something to do with his 
decision ; still it w T ould be unjust to regard Lqpe as notEing 
better than a mere hypocrite. Certainly he was far from 
being an ideal priest ; w e now know something of the 
nature of the services which he often rendered to the duke 
of Sosa, and we know bow lightly he held one of his 
most sacred vows, maintaining for a tong period illicit re- 
lations with Marta de Nbvares Santoyo, a married woman, 
by whom he even had a daughter, who was baptized very 
publicly at San Sebastian in Madiid (26th August 1617), 
the son of the duke of Sesa acting as godfather. But, on 
the other hand, we must not forget his penitence, frequently 
expressed in touching terms, the sincerity of which ought 
to be above suspicion: “Mai kaya amqr que quiere 
oponer al cielo ! ” He Tias a claim also to our pity for 
having been at an advanced age the victim of foolish 
passion which his extreme mobility of character and his 
utter want of balance made him unable to resist: “ Yo 
nacf en dos extremos que son amar y aborrecer; no he 
tenido medio jamas.” His last years were years of severe 
penance : Montalban tells us that every Friday the poet 
scourged himself so severely that the walls of his room 
were sprinkled with his blood. His death, on 27th 
August 1635, was followed by national mourning. The 
duke of Sesa, his executor, was chief mourner; the 
nobility and the church were represented by high digni- 
taries; tho populace crowded the streets. After the 
funeral came a multitude of funeral orations and of pane- 
gyrics in prose and verse. Montalban has collected into 
a volume the tributes of posthumous admiration thus paid 
by Spanish authors; another collection was printed in 
Italy under the auspices of Marini. 

In the intercourse of everyday life, in his relations with his con- 
temporaries, Lope was affable and kindly. He sometimes defended 
himself when attacked, especially on tho subject of his dramatic 
writings, Wit always in measured terms and without any pretence 
that his high position exempted him from criticism by his less 
successful rivals. Some severe and unjust criticisms on other 
writers, notably on Cervantes, are quoted against him ; but it is 
only fair to remember that they occur in letters to his intimates 
and that it is not necessary to regard them as deliberate. It would 
be just as fail* to set him down os an enemy of the secular cleigy 
because in writing to the duke of Sesa ho on on® occasion expressed 
himself thus freely about the monks : “ Los frailes son los hombres 
mas discretos del mundo ; no van a la guerra, ni pagan millones, 
gozan lo mojor, y danles dincros, . . . ellos hacen hijos y otros 
los crian, perdona lo descalzo.” It would indeed be more just to 
reproach him with his universal and uniform indulgence, which he 
extends to all, meat and small, good and bad, and with his mania 
for praising in hyperbolical and extravagant terms. He loved all 
the arts, particularly painting ; his little house in the Calls de 
Francos was full of pictures. He himself writes to a friend in 
1619 : u With some garden flowers, half-a-dozen pictures, and a 
fey books, I live without envy, without desire, without fear, and 
without hope** (dedication of M Alcalde Mayor). But his most 
marked taste wasfor iiowers. He had a small garden, which he 
himself tended with jealous care ; lie sought out rare species and 
tried to acclimatize in Spain varieties of plants sent by his friends 
from abroad. In particular he was a tulip -fancier ; hence his 
dedication of LuMnda JPerssguida to Manuel Sneiro, a Spaniard 
resident in Flanders who had supplied with fine specimens. 
Tending this garden became the great occupation of Ms old age ; 
1m watered it with his own hands, and, according to Montalban, the 
onill which led to his death was caught while he was thus engaged. 


One can easily detect in his waitings the tiaccs of this taste. It 
is not that he had in a higher degiee than his contempoiaiies the 
feeling for natuie, hut the foim, the colour, the peifume of floweis 
largely supply him with Ins hgiues and metaphors — his floweis 
of lketoiic, in shoit. It is to be legictted that this delicate taste 
of his, a taste very raie in Spam, vheie floweis and tiecs have 
never been gicatly caied for, should have contributed latliei to 
augment than to lessen the elaboiateness, pomposity, and affecta- 
tion of his stylo. But these faults weie shared by all the wiiteis 
of that age. In his comedies, foi example, wheie he does not piquo 
himself on a fine style and does not attempt to talco the Latins or 
the Italians for his models, his language is, if not ncivous and 
seli-iebtiaincd, at least limpid and flowing, m this respect contest- 
ing veiy favouiably with the flond and iabouied style oi Iris epics 
and piose pastoials. Viewed bioadly, and leaving out of account 
ceitam theories which in the long mn gieatly influenced Ins manner 
ot wilting, Lope belonged m litciatuic to what may he called the 
school of good sense ; ho made it his boast that he was a Spamaid 
jntr sang, and steadfastly maintained that a wntei’s business is to 
unite so as to make himsolf understood When bi ought face to 
f ice with the eoteiie of the jnccu wv and quoat( venues, tho “cultos,” 
and “cnfcicos,” and “eonceptistas,” Lope takes tho position of a 
delendci of the language of oulmary hie, the good old Castilian 
tongue. In the dispute which aiose between the paitisaus of the 
two schools of “eultos” or “ culteianos ” and “llanos,” ilia 
chaiftatist langed himself on the side of the latter. In the maltci 
of verification he lefuses to admit that the long Italian vcise has 
the advantage of the Castilian octosyllabic : “No pienso que el 
veiso laigo Italiano kaga ventaja al nuestio, que si en Espaha lo 
dizen cs poiquo, no sabiendo kazer el suyo, so passan al estiangoio 
como mas largo yhcencioso. . . . Qud cosa igualaauna ledondilla 
de Garci Sanchez 6 Don Diego de Mendoza 2 ” (Piefaco to Isidro). 
Unfortunately the hooks that he lead, his liteiaiy t onnexions, his 
fear of being unfavourably judged by tho Italians, all excicised 
an influence upon his naturally lobust spnit, and, like so many 
others, he caught the prevalent contagion of mannerism and of 
empty and pompous phiaseology. In his studies at the impel ial 
college and at Alcala Lope had never found his way up to the 
truest and highest sources of the beautiful ; he had never attempted 
Greek, but had contented himself with Latin, which lie chose to 
Regard as the only ancient tongue which a man ot letters needed 
to learn. To his natuial son, Lope Felix del Caipio, when enter- 
ing upon Iris Latin studies, he wrote, “So you have begun to 

S ' 3 with the rudiments ? It is one of the things which cannot 
y be avoided ; but, for all that, if I could find somo one to 
teach you your own language well, I should be quite satisfied, for 
I have seeu too many of those who, having learned Latin, me 
ignorant of their native tongue and affect to despise everything 
wntten in the vulgar idiom. What piesumption to forgot that 
the Greeks did not write in Latin or the Latins in Gieek ! I con- 
less I laugh whenever I see men giving themselves out for Latin 
poets who write in their own language hke meie baibaiians ; and 
1 conclude that they cannot possibly have been born poets, for the 
true poot (there is not more than one, they say, in a generation) 
writes in his own language, and it is theieiu that he shows his 
excellence, — witness Petrarch in Italy, Bonsard in Fiance, and 
Garcilaso in Spain. Nevertheless I do not wish to discourage you 
from learning that queen of languages (Latin), the third in the 
world in point of antiquity. Try to know it as well as you can, 
my son, hut by no means learn Greek, for I would not, have yon 
like those who strut and give themselves airs because they have 
acquired a smattering of it. Greek tends too much to vanity, and 
what is the use of learning a language which is known to so few 2” 
After thus warning his son against the dangeis of Greek, Lope 
adds other counsels which reveal to us his feelings towards his own 
bygone days. “ Have but few books, and those choose with caie ; 
diligently observe the thoughts they contain, and do not let any- 
thing noteworthy pass without a mark on the margin. Should it 
be your misfortune to become a maker of verses (which God forbid !) 
try at least not to make that your chief occupation, nor let it 
divert you from more important matters, for therein you will spend 
your time to no profit. The less of verse you make the moie you 
will be esteemed and appreciated. You need only take an example 
from me. Certainly you will never be able to render more services 
than I have done to so many patrons, and .see to what my diligence 
has brought me, — to tho smallest of houses, a narrow bed, a poor 
table, and a patch of garden, the flowers of wlrieh dispel my cares 
and supply me with ideas.” Lope know only Latin, but this he 
knew Well. Yet, instead of filling himself with the spirit of 
antiquity, and purifying his taste by contact with its literary 
masters, he regarded their writings as nothing more than re- 
pertories of beautiful and out-of-the-way expressions. After the 
Latins Lope turned by preference to tlie Italians, like every 
other Spanish man of letters of his time, he had been reared on 
Italian literature : he knew intimately the works of its great poets 
of the Renaissance, especially Ariosto and Tasso, as well as San- 
nazaro, the last-named of whom he imitated on several occasions ; 
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lie kept a steady walcli upon all that was published in Italy, 
eultnaLed caieiuliy the connexions he had established with Italian 
wntus of ipputc, and was always ilatteied by the eulogies which 
u* iched him iiom that quarter. Ilis principal fiiend and coiic- 
spondtnt in Italy was the Neapolitan poet, G, B. Mai mi, one of the 
noisf roimptas of Italian liteiaturc (see vol. xiii. p. 511). He 
puts linnscif at Manni’s feet, calls him antistes Musenut n and 
Itahec da os, sends him his portiait, and liumbly begs Ins in- 
dulgence loi a diunia which he has been bo bold as to dedicate to 
him (see dedication to Vatud, Pobrtza, y Mugir ). Lope knew 
Fiencli also, and his w oiks give evidence of an acquaintance with 
Fundi poctiy of the 16th ind 17th centuries .such as is laio m 
Spun; he occasionally quotes Romaid and Malboibo, and shows 
boliLitndo as to Fiencli opinion about his dramatic untunes. In 
a woid, Ins litaaiy cultuio was chiefly Latm-Itahan ; and, if he 
defends the tiadition of the nation, and the yine simplicity of 
the old Castilian against e< los de la nueva pocsia,” that is to say, 
the imiovatois of the school of Gongoia, and against the jaigon 
of the “cultos,” still he does not wish to be taken tor an uum- 
fonnccl pci son, foi a meio casnal litterateur devoid of classical 
tiamnig: he especially emphasizes the fact that he has passed 
through the umvcisity, and is continually accentuating the differ- 
ence between the <£ ingenios cientificos ” (those who know Latin) 
and “legos ignoi antes ” (ignoiant laymen). With what a sense of 
supenonty, lor example, does he mention that Cervantes wu^ not 
ta his mind sufiiciently “ cientifico ” (preface to Las Fut tunas de 
Diana), the fact being that Cervantes had been neither at Alcala 
nor at Salamanca I * 

For a rapid survey of the woiks of Lope, it is convenient 
to begin with those which the Spaniaids include under the name 
of Obras Sueltas , the title of the large collection of the poet’s 
non-diamatic woiks (Madrid, 21 vols. 4to, 1776-79). We shall 
omuneiute the most impoitant of these, as far as possible in the 
ordei of publication. The Arcadia (1598), a pastoral romance, 
composed at the iustanco of the duko of Alva, and inspired by 
^anna/aio, Montemayor, and Cervantes, is one of the poet’s feeblest 
and most w T eaiisome productions. Isidro (1599), a narrative of the 
life of Isidore, pation of Madrid, is called a Castilian poem on 
account of the lhytlim in which it is composed, — qmntillas of octo- 
syllabic verse. The Hennosum dc Angelica (1602), in three books, 
is a sort of continuation of the Orlando Furioso, in octavos after the* 
fashion of the original poem. Similar in form is La D? agontea, a 
fantastic history of the last expedition and the death of Sir Fiancis 
Brake, who was such a toiror to the fleets and the coast of Spain 
that his name had become a synonym for that of the evil one, 
Finally the Fimas aie a miscellany of short pieces. In 1604 was 
published the Percgrino en su Patna, a romance in prose and verse, 
similar in kind to the AEthiopica of Heliodorus ; it is a mediocie 
work, but of great bibliographical interest, on account of its authentic 
list of the comedies which Lope recognized as having been written 
by him up to that date, a list wdiich he augmented by 114 new 
titles in the 1618 edition of the novel. The more Lope composed 
poetry the more he weut to the Italian poets foi inspiration, 
laboiuing to show that the mechanism of the Italian octave was as 
familiar to him as that of the national redondilla. Having imitated 
Aiiosto, ho proceeded to imitate Tasso ; but his Jerusalem Conqui 
tada (1609) has preserved nothing of the art shown in its model, 
and is a dull and insipid performance. Little need bo said about 
the Postons de Helen (1612), a sort of pious pastoral, dedicated to 
his son Carlos, which forms a pendant to his secular Arcadia, or 
about the incidental pieces which he published in connexion with 
the solemnities of the beatification and canonization of St Isidore in 
1620 and 1622. And it is enough simply to mention La Filomcna 
(1621), La Circe (1624), and other poems published about the same 
date, as also the four prose novels, Las Fortunas dc Diana , El Dcs- 
dichado por la Honra, La Mas Prudcnte Venganm, and Guzman cl 
Bravo . The great success of the Morelos Egemplares of Cervantes 
(1613) had stimulated Lope, who wished to measure himself with 
the author of Don Quixote on the field of the novel ; and, ns this 
literury form had been borrowed from the Italians, he expected to 
achieve a success as great as that which he supposed to be already j 
his in the fields of pastoral romance and epic pocky. But in this 
instance at least the <( cicntifieo ” >vas completely defeated by the 
“lego” : Lope’s novels have none of the grace, naturalness, or 
interest which characterize those of liis rival. The last impoitant 
work which has to he mentioned before we leave the nairative poetry 
of Lope is the Laurel dc Apolo (1630). This piece describes the 
coronation of the poets of Spain on Helicon by Apollo. . All of 
them — good, middling, and bad — share in the ceremonial, and 
among the poets properly so called appear some other men of let herb, 
certain important personages to whom Lope felt under obligations, 
which could not be more satisfactorily paid than in the current 
coin of verse which he had so xeadily at his command. This work 
is more meritorious as a bibliographical manual of Spanish poetry 
at that tune than as genuine poetry. One other ff obra suelta,’’ 
closely akin to Lope’s dramatic works, though not properly speak- 
ing a drama, is La Dorofca ( 1602 )* Lope describes it as an “ action 
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in pioso,” but it is ratlin a “ romance in dialogue”, foi, although 
divided into acts, the nairative has nothing dnunutu? al»nul it ex- 
cept its outwaid ioim ; ancl on aoo< tint of its size and the digics- 
sions with which it is encmnbned it lias never succeeded m hndmg 
its way to the stage. It belongs to the class of which CvbsUnd is 
the type, m so far as one oi the principal rlmackib, La Gciaidi, 
is a go-betw cm ; but Lope his amplified his model, idealized it, 
and pinged away much ot the guAsness belonging to the mean sui- 
l (landings of the dim icier ot the original Cdtstuw and common to 
the numinous woiks ot the lbth and 17 th centuries to which it give 
use. Of all Lope’s pioductious Dorotat is undoubfi dly that w Inc h 
shows most observation and study; the stjle aho is miusudly 
simple and easy. The attempt has sown turns beui made to iIh- 
< over in the adventures ot Fernando, one of its heroes, allusions to 
Lope’s caily youth ; but thuc is nothing conclusive m anj of the 
supposed coincidences between fact and' fiction winch Faiuiel and 
others after h$ui lnv\o sought to establish. Of all this mass of 
Obnts Siultas, tilling more than twenty volumes, \uy little (lea ring 
Dorotca out of account) hold* its own m the nnpaitial judgment of 
posteiity. The long epic oi nanathc poems aic quite unreadable, 
and almost the same must bo said ot the pastoials and novels. The 
lyrical dement alone letams some vitality. Fiorn the Fimas and 
olliei collections of detached pieces one could compile a pleasing 
anthology ot sonnets, epistles, elegies, and romances, to which it 
would be proper to adit the Gatomaquiu, a builesque poem pub- 
lished along with other metrical pieces in 1634 by Lope under 
the pseudonym of Tome dc Buigmllos. But here the list would 
have to stop. 

It is, howevei, to his dramatic waitings that Lope owes his very 
considerable place in literaiy histoiy. It is veiy curious to notice 
how he himself seizes every available occasion tor depreciating the 
work of the drams, treats the art of comcdy-wiiting as one ot the 
humblest of trades (de pane luemndo), and protests against the 
supposition that in writing for the stage his aim is glory and not 
money. 1 The leason is not far to seek. The Spanish drama, which, 
if not literally the creation of Lope, at least owes to him its defini- 
tive form — the three-act comedy — was totally legal dlcss of the pre- 
cepts of the school, the pseudo- Aristotelianism ot the doctors of the 
peri&l. Lope accordingly, who stood in awe of the criticism of the 
“ cientificos,” felt bound to let them see that, fi om the point of view 
of literaiy art, he attached no value to the “ l us tie fiuits of his 
humble vega.” In his Arte Nuevo de Haccr Coonedias en Esle T tempo, 
which rras published in 1609 and is the Ars Poctica of the new 
school, Lope begins by showing that he knows as well as any one 
the established lules of poetry, and then excuses himself for Ins in- 
ability to follow them on tho ground that the “ \ulgai ” Spaniard 
cares nothing about them. “Let ns then speak to him in the 
language of fools, since it is ho who pays us.” Under such condi- 
tions all that the dramatic poet eon do is to plan ingenious plots, 
so as adroitly to sustain the interest and retard as long as possible 
the denouement, for nothing is more displeasing to the ordinaiy 
public than to he able to divine too soon the solution of the pioblcra 
set before them on the boards of the theatre. Such, with a few 
pieces of adriee as to the choice of metres and the costume of the 
actors, is the recipe for the new or free comedy, a baibarous kind 
of litoiature, aecoiding to Lope, and outside the region of art, jet 
the only drama possible in Spun. 2 Another reason, more serious 
still, which made it necessary for him to speak deprccatipgly of his 
dramatic works is the circumstance that the vast majonty of them 
were written in haste and to ordei, precisely like so many feuilleton 
romances of Alexandre Dumas ; they are for the most pait comcchas 
dc repente, huiriedly conceived at the request of some grandee or of 
some impresario or manager. The poet does not hesitate to con- 
fess that “ more than a hundred of my comedies havo taken only 
twenty -four hours to pass from my brain to the boards of the 
theatre.” Terez de Montalban, who has a great admiration for this 
kind of cleverness, tells how, at Toledo, on a ceitain occasion, Lope 
composed fifteen acts in fifteen days — that is to say, five entire 
comedies, which ho lead to his friends step by stop with the piocess 
of their composition. On another occasion, when pressed by a 
manager w’ho wanted something for the carnival, Lope took Mon- 
talban as a collaborates ; the two friends parcelled out the comedy 
between them, Lope undertaking the first act, Montalban the second, 
and the third, to save time, w r as divided between them. . In two 
days they had finished the first two acts, and on the third Mon 
fcalban lose at two in the morning and at eleven he had finished. 
Then he went in search of Lope, who, wdien questioned as to 
his progress, replied : “I got up at five, finished the act, bleak- 
fasted, wrote an epistle of fifty tercets, and have now finished 
watering the garden, and a lather tough business it has been,” 
This is not art ; it is handiciaft, and one understands why Lope 
sometimes found it prudent to lay stress on the fact that his come- 
dies had been written for the ears of spectators, not foi* readers in 

l Algunos qua piensau que las eseribo por opinion ; desengaficles Y. M. y 
digales que por dinero, - , , 

a Las coraedias de Espafta no guardan el arlo . * . porquo con aquel rigor Ue 
ninguna nmnora fueran oidas delos Espaftoles. 
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their studios. 1 Movortlieless, lie did write some dramas in which 
the plan is more fully matured ami the execulion more carefully 
canietl out ; still, hunied composition and reckless production 
arc after all among the most distinctive maiks of his theatrical 
wmks. Towards t lie close of his career Lope somewhat modified 
the severe and disdainful judgments he had foimerly passed upon 
Iris dramatic peiioimaneos ; he seems to have had a piesentimenfc 
that posterity, in spite of the gnne detects of hiswoik in that de- 
partment, vould nevertheless place it much higher, than the Jtru- 
tsalenx Oompiistadu, La Diiujonhu , and other woiks of vhich ho 
himself thought so mueli. In his Fgloya d Claudio, which is, so to 
say, his literary last will anti testament, he claims to have been a 
u eat or : “ It i- to mo that the ait f of comedy) owes its beginnings, 
although I have departed from the strictness of Teienco, and do 
not tor a moment pi < tend to deny the put vriiich belongs to the 
three or tour great geniuses who have watched over the infancy of 
the diama. To whom are w T e indebted, Claudio, i^r so many de- 
lineations of love and jealousy, so many moving pieces of eloquence, 
such a copious supply of all the figures which rhetoric lias ever been 
able to invent ? All that is produced to-day is nothing but imita- 
tion of what art created yesterday. Tlic path, — it is I who have 
opened it up and made it practicable, and everybody now traverses 
it with ease. It was I who gave tire example which is followed 
and copied on all hands.” We may certainly credit Lope with 
creative power, with the instinct which enabled liim to reproduce 
the facts of histoiy or those supplied by the imagination in a multi- 
tude of dramatic situations with an astonishing cleverness and flexi- 
bility of expression ; but unfortunately, instead of concentrating 
his talent upon the production of a limited number of works which 
ho might have brought to perfection, he dissipated it, so to say, 
and scattered it to the winds. 

The catalogue of Lope’s comedies has been dr^wn up by himself ; 
and, in spite of some discrepancies in his figures, it is established 
that up to 1604 he had composed, in round numbers, as many as 
230. In 1609 the figuro had risen to 500, in 1618 to 800, in 1620 
to 900, in 1625 to 1070, and in 1632 to 1500. Ultimately Monlalban 
in his general suivey published in 1636 {Farm Posthuma) set down 
the total of Lope’s dramatic productions at 1800 comedies and 400 
autos sacramenfalcs. Of this number there are nearly 608 conftdics 
of which the text is extant, or which are at least known to us by 
their titles (from the lists of the Percyrino) ; but the printed or MS. 
text of only 439 is actually accessible, besides some 40 autos and a 
few entremeses . Very many of those pieces were printed during Lope’s 
lifetime, either in collections of varios autores or as separate issues 
by booksellers who bought from the actors in an underhand way 
the manuscripts of their rClcs or else caused the unpublished comedy 
to be written down from memory by persons whom they sent to 
attond the first representation. Such pieces therefore as do not 
figure in the collection published under Lope’s own direction or 
under that of his friends cannot be regarded as perfectly authentic, 
and it would be unfair to hold their author responsible for all the 
faults and defects they exliibit. On the other hand, there exist in 
various libraries entire comedies in Lope’s own handwriting which 
have never been printed. 

The classification of this enormous mass of dramatic literature is 
a task of great difficulty, inasmuch as the terms usually employed, 
such as comedy, tragedy, and the like, do not apply here. There is 
not explicitness enough in the division current in Spain, which 
recognizea^three categories : — (1) comedian de capa y espada , the 
subjects of which are drawn from everyday life and in which the 
persons appear as simple cabalUros ; (2) comedias de nddo or de 
teatro, in which kings and princes are the leading characters and 
the action is accompanied with a greater display of dramatic machin- 
ery ; (3) comedias d Ivinas or de santas. Some other arrangement 
must be attempted. In the first place Lope’s work belongs essenti- 
ally to the drama of intrigue ; be the subject what it may, it is 
always the plot that determines everything else, not the delinea- 
tion of manners or of character. Lope in the whole range of his 
dramatic works has not a single piece comparable to Lee Verdad 
Sospeehosa of Alarcon, the most finished example in Spanish litera- 
ture of the comedy of character ; and what is called the comedy 
of manners is no better represented : only M Fujian Oastrucho , FI 
Amrnlo de Fenistt t fivd one or two others can be named. It is from 
history, and particularly Spanish histoiy, that he has borrowed 
more than from any other source. It would in fact be difficult to 
say what national and patriotic subjects, from tbe reign of the half 
fabulous King Pelayo down to the history of his own ago, he lias 
not put upon the stage. Sometimes ho contents himself with serv- 

S olu chronicles afresh or stringing together fragments of old 
songs, as in FI Bastardo Mudarra, with inventing here and 
few secondary characters when the original material is not 
sufficiently rich and complicated, as in Las Doncellus de Sinmncas, 
Los Bcna/uides, FI Casamiento en la Mu&rte, and many others, or 
sometimes even with clothing with complete dramatic action one 

x* k* oscrivf . . . para que do los oydoa del teatro se tnwladAnm 
a la oensura de los aposentoe* 


single fact of history, as in one of his most famous plays, La Estrella 
de Sevilla, in Porjiar hast a Morir , in FI Mejor Alcalde (l Bey, and 
others. Even current events as they took place under his eyes 
furnished him with motives. In an age vhen people load but little, 
the tlieati e was a channel of information and a means of rousing 
patriotic sentiment. A victory of the Spanish arms in Elandeis 
or the success of hardy adventurers in planting the royal banner of 
Castile in some viigin land in the West, — events like these promptly 
gave rise to a comedy. On the basis of any sort of repoit of battle 
or conquest Lope improvises a dramatic action, or at least a nari alive 
in dialogue. Thus under the title of La Mayor Victoria dc Ale- 
mania he describes a victory won in the Marinate by Don Gonzalo 
de Cordoba, hi other of the duko of Sesa, his patron. Such aie the 
principal varieties of historical or heroic comedy. But it is to the 
class of capa y espada — also called novclcsco, because the subjects are 
almost always love intrigues complicated with afiairs of honour — 
that Lope’s most celebrated plays belong. In these he has most 
fully displayed his powers of imagination (the subjects being all 
invented) and his skill in elaborating a plot. Among the plays of 
this class which aie those best known in Europe, and most frequently 
imitated and translated, may be specially mentioned Los Bamillctcs 
dc Madrid , La Boba para los Otros y Fisc re ta para si, El Perro del 
Uortehuio , La VmJa de Valencia, and FI Maestro de Bandar. In 
some of them Lope lias sought to set forth some moral maxim, and 
illustrate its abuse by a living example. Thus, on the theme that 
‘ 1 poverty is no crime,” we have the play entitled Las Flores dc 
Don Juan, in which he shows in the history of two brothers the 
triumph of virtuous poverty over opulent vice ; at the same time 
he attacks indirectly the institution of primogeniture, which often 
places in the hands of an unworthy person the honour and substance 
of a family when the younger members would be much better quali- 
fied for the trust. Such pieces are, however, rare in Lope’s repertory j 
in common with all other writers of his order in Spain, with, the 
occasional exception of Alarcon, his sole aim is to amuse and stir 
his public, not troubling himself about its instruction. The strong 
point of such writers is and always will be tlieir management of 
the plot. As has been said by Lo Sage, a good judge: “The 
Spaniards are our masters in the art of planning and skilfully work- 
ing out a plot ; they know how to set forth their subject with infinite 
art and in the most advantageous light.” It is not necessary to 
* dwell here upon the other varieties of comedy represented in Lope’s 
works, that is, the comedias dim nas, fiestas (mythological dramas 
for the most part), entremeses, and autos. In none of them has he 
produced anything of the highest order, or even comparable to the 
better performances of his contemporaries and successors. 

To sum up, Lope found a poorly organized drama, plays being 
composed sometimes in four acts, sometimes in three ; and, though 
they were written in verse, the structure of the versification was left 
far too much to the caprice of the individual writer. The style of 
drama then in vogue he adopted, because the Spanish public liked 
it. The narrow framework it afforded he enlarged to an extra- 
ordinary degree, introducing everything that could possibly furnish 
material for dramatic situations, — the Bible, ancient mythology, the 
lives of the saints, ancient history, Spanish history, the legends of 
the Middle Ages, the writings of the Italian novelists, current 
events, Spanish life in the 17th century. Before him manners and 
jhe conditions of persons and characters had been barely sketched ; 
with fuller observation and more careful description ho created real 
typfes, and gave to each social order the language and drapery 
appropriate to it, The old comedy was awkward and poor in its 
versification ; he introduced order into the use of all the forms of 
national poetry, from the old romance couplets to the rarest lyrical 
combinations borrowed from Italy. Hence he was justified in say- 
ing that those who should come after him had only to go on along 
the path which he had opened up. Calderon notably, whose merit 
has been much exaggerated, especially since the Germans took him 
under their protection, is merely a pupil and inferior to his master ; 
at all events, his indebtedness to the latter is enormous and has not 


as yet been adequately recognized. 
Mbl iograpky.—tfoT the life of Lope. 
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X Film ,S dele (Svo, Pans, 1885). The Otum Sudtas were published hy Francisco 
CewU y Rico (21 vols, 4to, Madrid, 1776-79). For the bibliography of the 
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VEGA, G argil aso le la. See Garcilaso. 
VEGETABLE KINGDOM . 3 There is one peculiar 
factor -which enters into the problem of the classification 

8 Tbe problem of classification being essentially the same in the 
animal and vegetable kingdoms, the reader is referred to the general 
t discussion of it in the article Astimal Kxnqbom, 
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of plants and materially adds to its complexity. It is the 
polymorphism of tho individual : that is, the life-history 
is usually complex, the individual assuming different forms 
in various stages of its life-history. Thus, in the great 
majority of plants there is a well-marked alternation of 
generations, — an alternation, that is, of a sexual form, the 
gametophyte, with an asexual form, the &]joroj>hyte (see 
Reproduction, vol. xx. p. 423). And not only so, hut in 
many cases one or other of theftC generations presents a 
number of different forms. Hence the true affinities of 
any individual cannot be regarded as satisfactorily ascer- 
tained unless its life-history is fully known ; and, since in 
most cases the various forms are perfectly separate, and 
often quite dissimilar, there is difficulty in obtaining all 
the information necessary for determining the true system- 
atic position of a plant, — a difficulty which has not yet 
been overcome in very many cases. 

Comparatively little light is thrown on the affinities of 
existing plants by the information which has been accumu- 
lated with regard to the extinct fossil forms. In no case 
can the genealogy of an existing plant be traced as in^tho 
oaso of the horse among animals (see Animal Kingdom). 

The vegetable kingdoii is usually divided into the four 
following sub -kingdoms : — 1. Thallophyta; II. Bryo- 
phyta ; III. Pteridophyta ; IY. Phanerogamia (Sper- 
maphyta). 

All of these, except some Thallophyta, present a more 
or less clearly marked alternation of generations. In all 
cases the more conspicuous form is considered to ho “ the 
plant.” Thus, in the Thallophyta generally the plant is 
the gametophyte, the sporophyte being comparatively in- 
conspicuous and in many cases merely an appendage on 
the gametophyte ; in the Bryophyta likewise the gameto-^ 
phyte is the plant, the sporophyte being an appendage on 
the gametophyte. In the Pteridophyta and in the Phan- 
erogamia the plant is the sporophyte, the gametophyte 
being comparatively inconspicuous. In the Pteridophyta 
the gametophyte is still an independent organism ; hut in 
ascending from the lower to the higher forms it becomes 
more and more reduced. In the Phanerogamia the game- 
tophyte is still further reduced and becomes a mere 
appendage on the sporophyte. 

Sub-Kingdom I. THALLOPHYTA. 

This sub-kingdom includes the most lowly organized of 
plants. They are characterized by the total absence, or 
the imperfection, of that differentiation of the body into 
root, stem, and leaf which is so marked a feature in ’the 
higher plants, and by the simplicity of their internal struc- 
ture, especially by the absence of woody vascular tissue. 
In those Thallophyta which present an alternation of 
generations the gametophyte is generally the more con- 
spicuous, constituting the plant. The gametophyte is 
commonly capable of producing spores, not only sexually, 
but also asexually. 

The sub-kingdom is naturally divided into two main 
classes, the Algje or Sea-Weeds and the Fungi, to which 
may be added, as a subsidiary group, the Lichens. It is 
becoming usual to regard the Algae and Fungi as distinct 
sub-kingdoms ; but it is preferable, as they have so much 
in common, to continue to regard them as classes of the 
sub-kingdom Thallophyta. 

Class I. Algal — There is so much variety in the form 
and structure of the Algse (see article Algas) that no more 
precise definition of them can be given than that they are 
Thallophytes which contain chlorophyll (see Physiology, 
vol. xbc. p, 52). Though they characteristically live in 
water, this is by no means universally the case, for the 
natural habitat of many of them is damp soil All A lyse 
contain chlorophyll, but many of them contain other 


colouring-matters in addition, — a feature which forms a 
convenient basis for classification. On this basis the Alg<e 
arc classified into the four following sub-classes : — 

1. Cyanophyccss, containing n bluish < olouiiiig-inat ter, phyco- 
uja/ini, and having a hliu-gimi to] out*. 

IT. Chlorophycese, i>nxn Alg<r, containing no coUuuing-iuattu , 
except chlorophyll and its dciivativcs. 

III. Phceophyceae, containing a yellow or brown colomiiig-nintter, 
phgtoplixiii, and having a blown colom. 

IY. Rhodophycese, < ordaining a red colomin g- matter, jdiyco- 
cry flu in, and haring a red or put pie coloui. 

These four sub-cla^es are by no means ro-extensive. 
The Cyanophy<cx include only very simple forms ; the 
Chloroph ycese and the Phseophytex include a series of 
forums from tho simplest to the most complex ; the Bhodo- 
phycuv include only forms which, though their vegetative 
structure is frequently very simple, are comparatively 
highly developed as regards their reproductive organs. 

Sub-Class I. Cyanophycego, or Blue-Green Algse. —The body 
may consist ot a single, mom or less neaily spheiiud udl, as in 
most of the Chroococca*ex (e.g , Ulcsocapsa), oi it may be a multi- 
cellular layer one coll thick ( e.g., Minsmojwdin), oi it may be 
fdamentous, consisting of a single row of cells, as in llivvlariu , 
Nostoc , Osnllana . When the body is filamentous, it sometimes 
presents a distinction oi base and apex, as in Rindana ; and it is 
frequently branched, the branching being either spuiious (e.g., 
Scytonema) or tine {e.g., Sirosiphon). In most cases growth and 
coil-division go on in all the cells of tho body, but in tho Scytu- 
ncifieee and Siro&iphonex only at the apices. A characteristic featuie 
of the sub-class is, the moio or less bulky mucilaginous cell- vail 
which invests the cells and filaments. * 

Reproduction is mainly efiectcd in a purely vegetath e manner. 
In the unicellular forms each cell-division necessarily leads to the 
formation of new individuals. In the flattened forms (t .</ , Merismu- 
peclia), when the body reaches a certain limit oi size, it simply 
breaks up into a number of separate portions. In the filamentous 
fornix tho body is maiked out into segments by ineil cells, termed 
hcterocy&ts , which aie quite different in appeaiance fionx the living 
cells of tho filament. Eventually these segments, termed liomio - 
gonia, separate, and, escaping tiom the mucilaginous niatiix, de- 
velop by growth and cell-division into new individuals. In many 
cases special repioductive cells, spores , are developed. Each spoie 
is formed from a single cell of the body, which surrounds itself 
with a thick firm wall of its own. It is piobable that ciliated spores, 
zoospores , are produced, but the existing observations on tins point 
are inconclusive. There is no evidence of the existence of any foini 
of sexual reproduction in this group. 

The Cyanophyceso are divided into a number of orders : — 

Order 1. Chroocoecctceee . Order 4. Pindar incest, 

,, % Nostocaccx. ,, 5. Scytunemex. 

,, 3. Oscillarictccx . ,, 6 . Sirosiphonex (Stigoncmex). 

It is doubtful to what extent these orders really represent dis- 
tinct forms; for there is some evidence that certain Gyanophycm 
assume the different forms characteristic of several of these outers 
at various stages of their development and under various external 
conditions : in other words, some, at least, of the Cycmuphyeex are 
polymorphic, and this necessarily renders their classification difficult. 

The Cyanophycese resemble the Schizomycetes (Fungi) in many 
respects, as, for instance, in their general structure, in their simple 
vegetative reproduction and in their spore formation, in the pro- 
duction of a bulky mucilaginous matrix, and in their polymorphism. 
On these grounds they are frequently placed along with the Schko- 
mycctes in a distinct class muter the name Schkophyfa. But this 
arrangement does not seem to secure any special advantage. It is 
simpler to regard the Cyanophycese and tho Schizomycetes as parallel 
groups, the one belonging to the Algx, the other to the Fungi. 

Sub-Class II, Chlorophycese.— The body may consist of a single 
cell (e.g., Protococcoidex ), or it may be multinueleate and unseptate 
(e.g,, Siphonex), or septate and therefore multicellular (e.g.,. uhar- 
accx). It presents all degrees of morphological differentiation: 
thus, it may be spherical (as in Hmiatococms and in Vol vox), or 
flattened (a 3 in Ulva), or filamentous (as in Spirogyra , Ulothrix, 
&c.), with a differentiation of root and shoot (as in (Edogonium ) ; 
or it may oven present rudimentary differentiation into stem, leaf, 
and root, as in the Siphtmem [e.g., Caulcrpa) and Chamcem . The 
structure of the body is peculiar in the Ilydrodktyex, being com- 
posed of a number of originally separate cells ; such a body is 
termed a ccsnobiwn. 

Vegetative multiplication, though not universal, is not uncommon 
in tins sub-class. Reproduction by means of asexually-produced 
spores is very general, and the spores are commonly ciliated zoo- 
spores. A sexual process has been observed in members of every 
order of tins sub-class. It consists either in the fusion of similar 
sexual cells, when it is said to be isoyamous ; or a large aon-motUe 
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funale cell (oosphoie) is fertilized by a small motile male cell 
(autiuro/oid), where it is said to be oogamous . The isogamous pro- 
cess usually tikes place between fic e-swimming ciliated cells (piano- 
acnmfib ) ; but iu the gtoup ot the Conjitgufa it t ikes plat c between 
gtfneli >» whnli an not stt irrr into the waff r and «ut* not ciliated 
(>ec Rr ploi»u< TmO. 1 1 tliose Ch Jo soph p ( r m which both sexuil 
and a^exud spun -hum dion o< uus, tin il is gencnlly a distinction 
of hmuI and aseuul forms that the htc-lustoiy i>n suits an 
fdtem itiun of gun i ition-.. Tims, in uirttabuhn xa the plant is the 
‘■pniuph.jte, pioduung isl aialh non -motile spoies, wlmh on gei- 
iiimuiun gi\o use to si\uil lepiodiu live cells 01 gamehs. Enh 
ol (lose spous k plus ids a sexual loun oi garnet oph} tc Again, 
iu UokocJuifi the ]ilanfcis tlic gametopliytc, producing the sexual 
01 pus tlu spoiophyti bung ltprtsenUd bva sunll dittcned plate 
oi culls, developed horn ilie fertilized female cell oi oospou, winch 
nc ver pioduees any sexual oigins, but only spoies. 

The Chhtopln tnx nnv be tlassffied as follows : — * 

Ordi r 1 ProtococmdSa . — CJnic ellulai plants ; the^iody frequently 
spherical and unattached, but picsenting in some louns a distinc- 
tion of bise and apex, and then it is attached by the base. Re- 
in oduetiou by vegetative division, or by zoospores, oi by a sexual 
piocoss, the sexual cells being similai planog.nnctes. This oulei 
nny he divided into two families, — ihv* P> of oeoectm ci, and the 
Pufmellaax, the distinction being that m the latter the cell- 
walls oi o swollen and nniulaginous, so that the cells aie held 
togcthei, wheieas in the toimcr the cells aie lice. Vegetative 
multiplication by division is umveisil in the Pulmcllaccx, but is 
commonly wanting in the P) otoeocoacex. 

Order & Vohountx. — Unicellular or multicellular plants ; body 
free-swimming by means of cilia, either sphencal oi a flat plate. 

cl Isogamous forms : Pundori/icc, JSkpJi ctnosph sera (sphencal), 
(Ionium (flattened). 

b. Oogamous form : EudoHna, ditamydomonas (uni- 

cellular). 

Order 3. Hyth odiefyex. — Multicellular plants ; body unattached, 
a not (Ifi/Jtodicfyon) or a flat plate (PcdiaArum), formed by the 
combination of originally separate cells (a ccenolhnn). The sexual 
process is isogamous. 

Or hr 4 . Siphom a \ — Unseptato multinuclente plants ; body^esi- 
eular and un branched, or hi amen tons and branched, assuming 
most various foims, presenting distinction of base and apex, at- 
ta< hed by base; sometimes (Caukrpa) presenting diffeientiation 
into root, stem, and leaf. The sexual process is isogamous or 
oogamous. 

o. Rogamous form s : Codiex, Easycladex, Caido?pcx, Pott ydkvp . 

6. Oor/amo us forms: Vauclicriacex. 

Orders. Confer voldcm. — Septate multicellular plants (body uni- 
cellular in some Dcsmids) ; cells uni- or multi-nucleate ; body fila- 
mentous, branched or unbranchud, sometimes presenting distinc- 
tion of root and shoot, and then attached hythe root, or a flat 
plate or hollow tube of cells. The sexual process is isogamous or 
oogamous, 

a. Rogamous forms — 

a. Gametes not fiee-swimming or ciliated: Qonjugatx 

(including Bcsmidiex, Misoearpcx, Zygnemex), 

(3. Gametes fiee-swimraing and ciliated. 

Body filamentous, unbranched : UlofhHcocex . 

Body filamentous, branched: OladopIioreX) Ohxto- 

* pIlOTCtP. 

Body a flat or tubular layer of cells : Ulmcex. 

&. Oogamous forms ; body filamentous — 

a. Sexual organs undifferentiated : Sphxroplem. 
fi. Sexual organs difierentiated. 

(Edogomex ; body unbranched (except Eulbochxtc) ; 
oogonium without trichogyne ; sporophyte, a single 
cell (oospore). 

Cohot ha tex ; body branched ; oogonium with tricho- 
gync ; sporophyte multicGllulal , . 

Order 6. Characeee. — Multicellular plants ,* body presenting dif- 
ferentiation into leaf, stem, and root. There is no asexual produc- 
tion of spores ; the sexual process is oogamous, the sexual organs 
being highly differentiated. 

The distinction of the genera, and to some extent also that of 
the orders, is rendered difficult in many cases by polymoipliism. 
Bor instance, it has been ascertained that many plants which have 
been referred to the Protococeoidem are simply forms of some of tho 
Cmifirvoidex, Siphonm , &e, ; and similarly some of the Ulmcex 
have Ulothricoid forms. Still, there can be no doubt that each of 
the above orders includes some autonomous forms. 

With regard to the affinities and phytogeny of the orders of 
Chlorophpem, the Protoccoidm must be taken as the starting-point 
from which the other orders have sprung, their evolution having 
taken place in various directions* Beginning with the simple 
spherical Frotceoceacem, the origin of the Volvocinm from these 
by cell-division can be readily traced through Chlawydowoms, the 
higher forms being simply motile multicellular Protococeaccx. 
Closely allied to the Pot-mcincm are the Bydrodictycx. The Sipfomm 


can be readily traced back to the simplest Protoioccaccx tlnough 
the attached Proiococractx, such as Chuiacnvni . The Confer voidcx 
aio piobably also denvcd from the P) ofotoceaeex ; and a ceitain 
relationship between some members of this order — the Oladophorcx 
— and tho tiiphoneec is iudnated by the multinucleate cells of the 
found. Thus, Jlrfomcf, which is septate, and theiefoio leally be- 
longs to the Oonfcnniduv , closely lesembles some ot the & hphontx 
in its geneial habit. The phylogeny of the Climaccsc is obscure, 
but it is piobable that they have spiung fiom the Conjerwideec, 
possibly fiom tho Claclopho) tec. It is of intei est to note that the 
huge cells of the CJtctraicv become multinucleate. 

tiub Class III. Phseophycese. — The foim of the body is veiy vaii- 
oiis ; it may consist oi a single cell ; when multictllulai it may be 
hla men tons and biancbed, or a ilattcncd expansion, oi cylindnc.il 
oi vtsiculai, liollow r or solid. It piescnts also vaiious dugiees ot 
morphological differentiation : in some foims it is quite undiileien- 
tiated; in otheis it piesents a diffeientiation of base and npex, 
and is tin n attached by the base ; in otheis it piesents indications 
of diffeientiation into root, stem, and leaf. Vegetative multipli- 
cation is common only m the lowest foims ; in the higher it occius 
in some cases, and is effected by tlie abstiiction of modified membeis 
of the paient, tunned gnnonx. The existence of a sexual pioccss 
lias been aseei tamed in several foims ; but in many others fuither 
investigation is icquiied to determine its presence or absence. In 
those foims in which it occurs it may be cither isogamous or oogam- 
ous ^ the isogamous process may take place between fiee-swimming 
gametes, or between gametes which aie not free-swimming or cili- 
ated. The life-history of tho plants of this group is imperfectly 
known ; but it has been ascertained that in some there is, and iu 
others there is not, an alternation of generations. 

Tho Phseophycese may be classified as follows : — 

Order 1 . Diatomctcex . — Unicellular plants, either free, or con- 
nected into filaments or masses by mucilage. Reproduction, vege- 
tative by division or by means of asexually-produced spores (crnsn- 
spores ) ; or sexual isogamous by the fusion of non-ciliated gametes. 
The cell-wall is impregnated with silica. 

Ordt r 2. Syngeneticx . — Body unicellular, the cells being held 
together by mucilage. Reproduction by division and by asexually- 
produced spores. The older includes the two forms, Chromophyton 
and Mydrurus. The former is distinguished by being unattached 
*and by the motility of its spores, wdiich have a single long cilium. 
By drurus grows attached, and the spores aie not motile. 

Order 3. Phseosporcse . — Multicellular plants; tho body is fila- 
mentous and branched or flattened, always presenting diffeientiation 
of base and apex, and in some cases moie or less well-marked dif- 
ferentiation into root, stem, and leaf, usually attached by tho base. 
Repioduction, vegetative by gemmae or by means of-asexually-pro- 
duced zoospoies, or by a sexual process which is essentially iso- 
gamous, the gametes being cihated, but in the higher foims tend- 
ing to become oogamous. The principal families ot the Phxosporeee 
are Petocarpcce, Sphacelciriese , Mesoglceacex, Dcsmarcstiese, Scyto - 
siphonrm, Cutler taccse, and Laminanese. The filamentous type of 
structure obtains in the Ectoccupew, Sphacelariese^ Mesoglceacetx , and 
Dcsmetresfiese. The filaments may consist of single rows of cells 
( tnouosiphonous ), as in most Ectocarpex, or of seveial rows of cells 
( polysiphonous ), as in the Mesoglceacex ; or thoy may be polysiplion- 
ous with a more or less w^oll-developcd cortical layer, as iu the 
SphctcelaneX) in which case theie is also a large apical cell. The 
structure of the Desmarcstiex (c.g. % JDesmarestict and ArlhroclatUa) 
is similar to that of the Bphacelariex^ but the growing point is 
not apical, as in the Sphacclariex , but intercalary, as in the Ecfo- 
Lctr})cx. In some of these forms (e.g. t Cladostephus among the 
Sphacclariex) there is an indication of the diffeientiation of the 
shoot into stem and leaf. The type of struetuie obtaining in the 
Scytosipkonem , Oulleriacex, and Laminariex is that of a flattened 
expansion of parenchymatous tissue, though in the Lamina Hex 
there is a certain degree of histological differentiation, as is indicated 
by the presence of elongated cells forming structures resembling the 
sieve-tubes of the vascular plants. In some of the Seytosiphoncx 
there is a large internal cavity, so that the body presents a cyiindii- 
cal or vesicular form. Vegetative repioduction by gemma: is only 
known in the Spftacelartcx. Reproduction by means of asexually- 
produced spores (zoospores) is known to occur in the majority of 
the Phxosporcx, but it has not yet been detected in some forms 
(c.g. f ArtJirocladia } Scuff osiphon, Phylhtis, Colpmnenia). The 
asexual oigans are unilocular sporangia. The sexual organs ( garnet - 
angict) are mulhloeular. They have been found in all the families 
except the Larninariex t but not yet in all the genera (e.g., Ahpero- 
coccm). The gametangk are all quite similar, except in the Cut- 
Irriaccss and in Tilopteris (a gonus allied to Desmarcstia ), in which 
also the gametes differ in appearance, A sexual process has only 
been observed in a few species of Ectocarpcm and Scytosiphonm 
(Ectocarpus silimloms and M. pnsiUus, Oimudm sphacelanohlesi 
Scytosiphon lomcntarius), and in the Cutlenacex. A full account 
of the sexual process in these forms is given in the article Rupno- 
suction, vol. xx p. 425. 

Order 4* Body multicellular, thalloid, flattened, 
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libbon-like, as in Dictyota, Phycoptei is, Dictyoptrris, 01 broader and 
lan-shapcd, as m Taoma , Paduxa, Zonana ; usually attached by 
the base, but by root-liaiis developed on the under siuface in Zona/ la. 
Asexual lepioduction by spores, ioimed four ( tclraspore &) m each 
unilocular spoiangium ; spoies not motile. Though a sexual pro- 
cess has not been obseived, theie me ajipaiently male and icmalc 
01 oans,— anther ldia and oogonia. The supposed malt colls ai e set 
hce and aie not motile ; the supposed female t ells aie not set hte. 
The spoiangia and the sexual oigans aie borne on distinct indi- 
viduals, and in some geneia (e </., Dictyota , Taoma) the male and 
jpinale oigans aie borne on distinct mdiv iduals. 

Oulu 5, Fuuuca . — Body multieellular ; gen oi ally differentiated 
into loot and shoot ; shoot usually thallonl, cylindrical, oi llattened, 
but ditfaeniiatcd into stim and leaves in Surgu&sum . No asexual 
pioduetiou oi spores. Sexual organs anthendia oi oogonia Male 
cells numeious, set free, ciliated ; icmale cells (oosplicits) either out 
(Pijuiopfofcits, Ilimanthalia , Cjsfosexrct, Pat gussum), two {Pehclui), 
loui (Ozolhallutpo l eight (Fucub) man oogonium, set fiee, not motile. 

The lffe-histoiy oi the Phobophiju'ou is in most cases impel fectly 
known. In the Pucrtcex, <iuco there is no asexual lonnation oi 
spoies, tlieic is no alternation of geneiations, and theie is no indi- 
cation of any other kind of polyinoiphism. In those forms in 
which the sexual and asexual oigans aie ie*>tiictid to sepaiate indi- 
viduals, as in Ulado&tephus (Pphacelarv x), m the Cuthnaux, and 
in the Duiyotacex, theie may he an alternation of geneiations. 

In the OutlenacLX it is, in fact, highly probable. In the Cine 
genus, Za nardi urn, the two geneiaiions aie similar, differing only 
in the natuie oi their lepiodactive oigans. In Cutler ta, the oilrei 
genus, the two generations aie dissimilar, the foim known as Cut- 
h rut being the gametophyte, wheieas the spoiophyto appears to be 
a foim which has been legarded as a distinct genus, under the name 
of Aglaozomu. In some genera of Dictyotaceas {Taoma, Padina, 
Vtdyoptoi ib) theie is a iuitlier indication of polymorphism, in that 
the spore (whether tetiaspore or oospore) pioduces on germination 
a spheneal or cylmdiical piotonematoid body, from w hich spring the 
shoots of the characteiistic form. 

Since the Iffe-hisiory of the Phceophyccoe is so impeifectly known, 
the relations of the various oideis cannot bo accurately determined. 
The Diatomaccx and the Syngencticx are apparently isolated groups. 
The families of the Phxospoiex foim a series leading irom the simple 
tiogamous Fctocarpcse thiougli the Cutleiiacex to the oogamous 
Fucaux. There are also points of lesemblance in the vegetative 
parts between some of the Pcytosiphonem and the Laminar ttx. 

8 itb- Class IV. Bhodophycese. — This sub-class includes the single 
order Floridcse. 

Order Flo? ideas . — Multicellular plants ; body flattened or fila- 
mentous ; when* filamentous, either monosiplionous or polysiphon- 
oits, with or without a cortex ; thalloid, or with indications of 
differentiation into stem and leaf. Asexual repioduction, by means 
of unciliated naked spores, which are usually tetraspores (wanting 
in Lc maned), pioduced in unilocular sporangia. Sexual reproduc- 
tion by means of male and female organs, termed anthoridia and 
procarpia ; the procarpium is generally multicellular, but sometimes 
unicellular ( Banqiacex , Ncmaliex), is always closed, and geneially 
consists of two parts, the carpogomum or sporogenous portion and 
the irichogyne or receptive portion. The male cells are non-motile 
and have a cell- wall (spermatia ) ; there is no differentiated female i 
cell in the procarpium. After fertilization the carpogenous cell (or 
cells) divides to form the mother-cells of spoies, and each mother- 
cell gives rise to a single naked spore ( carpospore ), which is not 
ciliated and is usually non-motilo ; in the Banqiacex the caipo- 
s pores exhibit amoeboid movements for a time. The group of sporo- 
genous cells formed from the fertilized carpogenous cell (or colls) is 
termed a cystocarp ; in many cases these cells become surrounded 
by an investment developed from the adjacent vegetative tissue. 
The structure of the cystocarp is veiy simple in the Bangiacex, 
consisting only of eight spore mother-cells. The principal orders 
of the Floridese are Banyiaeem, Lemaneacex, Nermlim, Cerarmaccae, 
Corallines?, Ithodomlacese, Cryptonemiadex, Bhodymcniacw, TVrnn- 
gcHacece, Pqmmanacese, SpJmrococcaccm. 

With regard to the life-history of the Floridex, it is generally 
considered to present a well-marked alternation of generations, the 
plant being the gametophyte, the fructification (cystocarp) formed 
in consequence of fertilization being the sporophyte. Further poly- 
morphism has been detected in the genera Leman ca and Batracho- 
spermum. Here the caipospore does not at once give liso to 
the plant, but to a filamentous or flattened body, which m Batracho- 
hpetmum reproduces itself by spores, and from which the parent 
form springs as lateral branches. This filamentous form appears 
to ho identical with species of the genus Chmitrunsiu ; it is therefore 
known as the CIiaTtimnsia-form* 

Mutual Affinities and Phytogeny of Bub- Classes of Jig x. 

Comparison of the four sub -classes shows that, whereas the 
Chlorophyccse and the Phmopkycm present two fairly complete series 
of parallel forms, ranging from unicellular undifferentiated to multi- 
cellular more or less highly differentiated organisms, the Cyano- 
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phycuv consist only of coinpain tiv ely simple foims m which sexunl 
jcpioduction is unknown, and the llkodophyeci of comp natively 
complex foims in a 11 oi which a &o\u il plot. » ss obi mis It lus been 
suggested by Cohn, Bcithohl, and oihlia that theie is a close le- 
lation between the lowest Mhorfophynx {Bangui) and the highci 
filamentous Ci/u nojdnjux {8c y tone men, Pieosiphouia ), and that 
possibly the lath 1 may have been denvod iioin the ioimer. On 
this view 1 he Cyaaophyax and tin* Bhodopi] yusr, taken together, 
constitute a sono which is on a level with those of the Chiu jo • 
phycca : and ol the Phaophycwe. On compiling those tkioe seiies 
together, it will be obsci v ul that they pi c s< lit a j,um i jl c onespoud- 
ence, in that the mam typ<& of hum aLo to be found in all. 'Jims 
the Chi oot'ui iaiux among the Cyunophjcca , the Pulmtllmex among 
the Chlorophyrtx, and the 8i}ii(pn hut unong the Phxophyn j ao.t 
eouespondmg gioups ; siuululy, the Couje iuid( ^ among the 
Cl dm oph ijccj} cone&poud to tho JJ< l oca 7 jm x uni otlnr filament- 
ous jChxophycex, and to vaiious foirus of PJiodopJn/u x, smh as 
Bangia, Porplujut , Gntjitlibia, and Callithmumon , and Chant 
(Ohlurophynx) lesemhlos, at least m its vegetative stuictiue, sucli 
foims as CladosUphus {Plutophyaa.) and Pohj^iphvii ut {llhodoph y- 
eite), Theie aie, liowevci, foims belonging to some of the sub- 
classes which have no lepiesentativcs m otlieia. Thus the oideis 
Siphoncx, Voliocinex , Jlydiothelije x, belonging to the CJiluio- 
phyttob, aie uniepiosented m the otliei sub-classes, and this L tine 
also ot the Fucaux and the Lcnuma? lex imong the Pkaophyciu. 
The Conjugate OldoroplujLcx also foim a peculiai gioup, the only 
coiio&pondmg foims being the Dnitomaecx {Phctophyecx), which 
pie&ent many points of lesemblance to tho Lesmdua\ 

With legard to the pliylogeuy oi the Alga, the possible deiivation 
of the PJxodophycex fiom the Cyanophyccx has alieady been pointed 
out. Assuming this, theie are tkiee seiies oi Algx closely allied m 
their ongu^ m eacfi^ oi which evolution has pioceeded on moie or 
less diveigent lines, thus leading to tlie-»dcvcdopmt3it of a number 
of cone&ponding forms in the tlneo soncs. It is not impossible 
that the Chlorophyceee and the Phxophyicx may also have sprung 
fiom the Cyanophyeem, not, like the Phodoph yerx, fiom the higher 
forms, but fiom tlio lower. But, if the Cyanophyux be legaided, 
not as piimitivc, but as degeneiate, forms— and foi this view theie 
are ge’Od grounds — then the simpler Chlorophyeeec aie piqbably to 
be regaideel as the ioirns from which the ollieis have been denved. 

, Lxtutitun qA4Zj7<t.— S pecial papei s ref ci red to Colm, BatmqtziirPhyuoloifie 
chr Phycoihromtuen, 1Sl> 7 ; Beitliold, “Die Banquccui," in 1 anna uml Mom 
dts GoJJts von Ncaptl , 1SS2; Zoyf, Zur Marpholoqu tin Spcdtpflun en, Leipsic, 
1SS2; Hansgng, MiysiohqistJht und Algol ogu>ihe »S tvdien, Piague, lb&7. Of 
general woiks consult— Iiau ey, Phycologia Lutaniuca; Cook e, BntibJi riei>Ji 
uatir Algor, London, 1SK2; Thuiet and Bomct, Kotos Algol oqigntb, i., n, 
1 &S 2 - 80 , and Ptudes Phycoloqtquct, 1878; lalkenbeig, “Algcn,’ in fechenk s 
HandlntUi der Botanik, n., Bicslau, 1S81-&4; Hauck, “Die Meeiesalgen," m 
Rabonhorst’s Kryptoyamcn-Floi a, 2d ed., Loipsio, 3 SS5 ; Goebel, Outlines oj 
Uu&AJicatwn and Special Moiphologu, Oxfoid, I 860 . These v oito contain icfer- 
ences to all the moie important isolated pajieis on the Ahj<n 

Class II. Fungi. — I n view of the description of these 
plants given in the article Fungus ( q.v .), it is unnecessary 
to define them here further than as Thallophytes which 
are devoid of chlorophyll. 

The classification followed hero differs in detail horn that given 
in the pievious aiticle. It is as follows : — 

Sub- Class I. Myxomycetes. 

, , II. Schizomycetes. 

,, III. Phycomycetes. ** 

a. Zyqoinycefcs. b. Oomycctes. 

Order 1. Chytndiacecs. Order 1. Ancyhsfex. 

,, 2. Mucoi'ini. ,, 2. Peronosporex. 

,, 3. F?itomop]ithoreoe. ,, 3. Saprolegnkse, 

„ 4. UstUagincx. 

,, IY. Ascomycetes. 

Older 1. Gymnoasecm. Order 2. Pyrenomycctes. 

Order 3. Biscomyettes . 

„ V. iEcidiomycetes. 

Order 1. Uredinex. 

,, YI. Basidiomycetes. 

Older 1. Tremellini . Order 2. Bymenomycetes . 

Order 3. GastcromyceUs . 

The chief points of diffeienee between this classification and that 
given in the article Fungus, besides the introduction of some addi- 
tional orders, are the division of the Phycomycetes into Zygomycetes 
and Oomycctos , the removal of the Ustilcujinex from the Uredincm to 
the Phycomycites, and the inclusion of the Brysiphex and Taberacem 
in the Pytenomyceics, this oider being considered as containing all 
the Ascomycetes which have well-developed, but more or less com- 
pletely closed, apothecia (perithocia), — in a word, all Ascomycetes 
which are neither Gyrmoasccee nor JDiseomycetes. Tho division of 
the Phycomycetes into Zygomycetes and Oomycctes is necessary in 
order to distinguish those forms which are isogamous, and in which 
the sexual process is one of conjugation (see Beprouuotion), irom 
those which are oogamous, and in which the sexual process is one 
of fertilization, the former constituting the group Zygomycetes, the, 
latter tho group Oomycctes. The change in position of the Vstll- 
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Aston ifutos as Pothy ft %ta to those t ( tlit I c onuspo t a But bow, 
ou this vi w , is the da elopment at Ascomycctcs with sunilai stvual 
oigans lo 1 1 u counted t n 1 It stuns nion lea&oml It lo lute the 
Asa n f etes back Ihicu^h Picnasc n> lo the Mucot un, and to as 
sum tint tb dillortntuh m ot the stvual oigans nose in the 
Ase m3 cetcus sti its I lie follow m ' scheme t vpx esses the pb> 1 igenj 
of the 7 iiiigi is sugoCsted in the toie^omg ltmdiks 
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Jfflmtios of Fmji with Algr 

With the exception of the Emdiomytdw, the sub classes of 
Fungi piosent xescmblanr es to lanous foims of Algi, as nnglit be 
expected, foi the Fungi must have sptung fiom the Algn Tht 
Myxomyoeks resemble the Eydrodictyw, m that the body (phs 
modmra) is a coenobium, formed by the aggregation of originally 
sep irate cells The similarity of the Schumyceies to the Cyano 
pkyam has been already mentioned (p 125) The Phijcamycetcs 
resemble the Siphons* m their typically unsoptate multxnucleato 
■^tetiotuxe , but the Mmotm appxoach the Conjugate Algsc, and 
the Oomymtes the oogamoua Siphons#, m the sexual pioeess The 


simplex Cl jb il ctri x clostb lostmblt the Piofotoccacc'b in then 
^ not il foim as also in the ] loilu tion of c bated zoospoics Th 
As if U i> esitcially those m which malt cells (s}umatia) ait 
{ im 1 md 110b tllj rlsothe*Z 7 1 1 ny etes useml lc the Phodo 
ihy cb 111 nianj imioitant lcatiu s In both ^mi}s the female 
0L o m contauis 110 distinctl} clillaentntcd ltm lit cell (oosphae), 
an°l tlit efte t of leitih/ition is to cause the female oi to an ti ^iowr 
into a iio 5 nous huctili ation (apotliceium 13 &tot up) w hicli con 
stitul s the astviul n 1 itim 01 s] ou phj te m the lift histoia 
\\ilhi 0 ai l to tin dan a aon of the Imgi fiom the Jljx it 
o] I c is tl at thei c aic at least tw distinct on 0 ms the St hi 0 ny 
1 1 s laibtl ss aiose fiom the Oft ojl jeer but as pointed out 
ib wi tlit Sc h myot cannot li lt^auli 1 as li u in-, gnen use 
to ]u n h 1 loims ct 7 m ji these spang liidqcn lontl} horn tht 
Alp and p al 1M3 the bhyt th oex wtu denved from tlit P tfo 
occuer , mil bail the Ch ftnnaocx tin hi-,hti loims wuedo\ eloped 
as mil etc l 111 the aboie sketch ol the xli3lo 0 eny of the Fi iji, 
the evolution of tlit Im fi [loctcdmg alon., much the same lines 
as tli it of tin Algr and thus ^ivm a use to foims wlncli lnve thin 
u ] lcscntatn is 111 the Alf\ and teimmatmg m tlit Pan ho ) fed , 
whi h an alto & ctlia and pcculiaily bungal Tht 011^111 of th 
t/ ft tl ccx bom the Pi ot octet ? is su,^e&ted by tht lict that 
miny of the lattei aie “mdoph\tit that is, the} inhibit tlit 
tissues of higlici p lantfa and the Ui ftndtaux mi y be le^aidcd as 
ProtQtooLcicc\ which liau b come tiuly jaiasitic, and lnvt emse 
quentlv lost then cliloioph}U 

j U t 01 l Lti ti c to £1 cj — De Bus and W01 nn 1 t qc 1 Mo 
plot j 1 l 11 j l q c ler 1 l e 4 th m 5 otli sonts lSsl s*> Bi fell J 
t 1 j uts \ an 1 SS s& De Baiy Co ya tive Mopolojj l 

r oloij ftlel ft Ovfoi l lSo H 

Subsidi iey GhOOT, Lichenes — As pointed out m the 
article Fungus, a Lichen is a compound oigam&m consist 
mg of a rnnqm and an Alga living symbiotically In 
that aiticle only those Lichens aie consideied m which the 
Fu igits belongs to the Asto my teles but Lichens are now 
known m which tlie Funqus belongs to the Basidianyutes 
The Liclnns maj be classified as follows — 

AscoUtht/ics (Ascornyu tous Lichens) 

1 Phuohditws (Di&com} cctou° Lichens) 

2 Pip onolichonos (Pyicnomycetous Lichens) 
JBasuliohihe 1 s (Bisidioni}c tous Lichens) 

1 Hymenolidicncs (Hymen omycetous Lichens) 

2 Gatin ohcho ? 5 (Gas til oni} ectous Lichens; 

It tue — Massce OnGasteiolichei is ml hi 1 s , vol el\ u 1 188 " 

Sub Kingdom II BRYOPHYTA (Muscmea) 

The Bi yophyta may be charactenzed as plants which pre 
sent a definite alternation of generations, tho plant being 
the gametophyte and the fructification or spoiogomum 
the sporophyte The spoiophyte is not independent, but 
remains permanently attached to the gametophyte The 
shoot of the gametophyte is sometimes thalloid, butmoio 
frequently it is difieientiated into stem and leaf The 
r shoot of the spoiophyte is not differentiated into stem and 
le&f, though there is m some cases an indication of such 
differentiation The gametophyte commonly repioduces 
its like by means of gemmae , the female organ is an aiche 
gonium The Bi yophyta aie divided into two classes — 
the HcpAriCiE on Liverworts and the Musei or Mosses 
(Foi details see Muscinlb ) 

Mutual Affinities and Phytogeny of Mosses and Lneiuoits 

In consequence of the well maiked alternation of geneiations m 
these classes, it? is essential to Irate their resemblances m both 
geneiations 

a Ganetophyte (plant) —The high r Livoi worts (foliose Junqu 
maninesb) resemble the Mosses in that the shoot is diffeientiattd 
into stem and leaf, but theie is this gcneiai difftitnet, that the 
shoot of these Livorwoits has doisi vential symmeti}, whereas that 
of the Mosses has radial symmetiy The connecting foi m is affoi ded 
by Haplomitrnm, which alone among the fohose Liveiworts has 
rahal symmetiy 

b Spoiophyte (spoiogomum) —The mam diffeiences between the 
sporogomum of the Liveiwoits and tint of the Mosses are these 
the structure of the spoiogomum is simplex m the Liverworts than 
it is m the Mosses , m the foimer it usually has no columella and 
piodutes elateis, whereas in the lattei a columella is always piosent, 
and thae are no elateis In tie Iavawoits the sporogomum le 
mams enclosed in the enlai ged venter of the arohegomum (calyptia) 
until tho spores aie npe, but m most Mosses the developing sporo 
gomum bursts the calyptia at an sail} stage A < onnectmg form is 
afforded by the sporogomum of Antnoeeros (Lxverwoit), which has 
a columella and nears stomata like the sporogoma of the Mosses# 
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and in wlucli the clateis ai ludimentai} Sphagna ? and At chi 
(hum among Mosses resemble the Liveiwoits m that the s^oio 
gomuinis enclosed m the caljptia until ncai niatuiit} 

Although theie ne so man} points of lesemblance between them 
theie is no evidence to show that the Mosses and Liveiwoits foini 
one continuous senes This might peihaps be assumed if the 
n ametoihyte alone weie eonsideied , but it cannot when the 010 
lli}te is taken into account as well The moie impoitant feituies 
in the compantive moipholog} of the sporopliytt aie is follows 
Tikm^ fiitot the Lneiwoits,m the Jticcicse piopei (Lucia, Oxynutia) 
loth the epibasal and hjpobasal halves of the oospou (feitihzed 
1 uni de cell) foim sporoguious tissue In the allie 1 Co si it i the 
Va reliant icx and the Anthoccrotcx the epibasal half done giv s 
use to spoiogenous tissue, the hypobasal half foiming an oiw,in j! 
absoiption and attachment which is the h uc loot In the Jun jci 

ictnnitcb, likewise, the sporogenous tissue is dev tlojied cntuely tiom 
the epibasal half of the oospoie, which also gives use t) the seta oi 
stalk of the sporogomuni , but the liypobasil half is aboited and 
gives use to only a luhmentaiy foot , m some fohosc foims a false 
foot is formed by a dilatation of the base of the seta In the Mosses 
theie is not m an} family such a simple spoiophyte as that of the 
Ruciese among the Liveiwoits, but theie aie foims which piesent 
the same moi pliological diffeience as that which m the Liveiwoits 
distinguishes the Maichantiem and the Antkocerotcm , on the one 
hand, fiom thebe Jungermanmese, on the other Thus, among 
Mosses the Bphagnacex, Andreseitcem , anl Phascacem have a *tme 
foot, whtieas m the Biymese theie is a spuuous foot at the base of 
the seta, as m some Jungfimannicm Taking all the foiegung 
facts into account, it is clear that the Lhtoiem aie the most pi inn 
tive of existing Muscmem, and it is piobably fiom them that the 
tiue Mosses, as well as the other Liveiwoits, Ime been dcuved 
The following phylogeny may he suggested As legal ds the 
Liveiwoits, there can be no doubt that the Man chanties are to be 
tiaced back thiough the Cot nmern to the Ihcciem, and it is piobable 
that, as Leitgeb points out, the fiondose Jungtrmanme % were de 
uved fiom the Corsmiem thiough the Jlicllem With legnd to the 
Anthocei otea. Leitgeb seems to suggest that theymiy hue been 
dcu\ ed thi ough Notothylas fi om the Jungermanmese , but m opposi 
tion to this must be set the difference between the two gioups as 
icgai ds the morphology of the foot Piobably the Anthocci ohm 
aiose md pendently from the Corsimtse The Mosses aie to be 1 
tiaced back to the Anthocci otem, on account of the geneial similant} 
in the stiuctme of the sporogomum The genus Anthocnos shows 
its special l elation to the Sphagna cc% in the development of the 
sporogenous cells fiom the amphitheuum, wheieas the genus JYuto 
thyldb rcsemhlts the other Mosses in that the spoiogeuous cells aie 
developed fioir*the endolhecium The following scheme will sen e 
to lllustiate these remaiks 
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The phylogeny of the Muscmem can be traced with exceptional 
clearness m both generations With legal d to the gametophyte, 
it must be lemembeied (see Mttscine $j) that at its hist develop 
ment from the spoie it is a piotonemct, which is eithei filamentous 
as usually m Mosses, oi a flattened expansion, as geneiall} m Livei 
woits, the shoot which beais the sexual organs being a secondaiy 
development on the protonema Both these foims of piotonema 
beai a striking resemblance to 'various Confervoid Chloi ophycem, 
and theie can be little doubt that it is from this gioup that the 
Muscmese have arisen 11ns view is suppoited by the close resem 
blaace of the simple spoiophyte of Lucia among the Mus civem 
to that of Ooleochmtc among the Confcivoid Ohloi ophyeem Iheie 
is, however, this diffeience, that in JRiocia the cells lesultmg from 
the division of the oospore are difieientialed into an external steule 
layer, forming the wall of the capsule, and an internal mass of sporo 
genous cells, wheieas in Ooleoclmtc all the cells aio spoiogenous 


&tjb Kingdom III PTEBFDOPHYTA 
{Vascular Cryptogams) 

In these plants the gametophyte is a filamentous oi 
tuberous, or more commonly a membianous, flattened p?o- 
thalhum, exhibiting no differentiation into stem and leaf 
The sexual organs are anthendia and archegoma, as m the 
Mnmnem The sporophyte becomes quite mdependent of 
the gametophyte, constituting the plant. The shoot is 


always differentiated into stem and leaf, and the tissues ait 
highly differentiated f 

The sub kingdom is divided into throe classes, -~riLicixm, 
Eouisn in r, Li coi oi >r \ jt 

Each of these classes mcluL s two scucs of foims — the ho j i s/n 
ous in which ill the spoies aie alik , and the7i^ n pnums m which 
the spoio* aie of two kinds, namely luge spous ( n icioy otc ) and 
small spoies (n aospo es) On ^unun ition tlii spoic ai th hono 
oi ous foims ^i\os use to a well develo] cd piothallium which b 
comes quite fno fiom the oie and usu ill} Uais both nth< nha 
(male) and auheg mia (fern ilc) The spoicscf the h tuov[ oi ms 
foims give use on guinmation tocompai itivcl} inconsj icuaus pio 
tliallia, which lemam connectel with the sjoics and U n eithei 
exclusively male oi exclusivcl} female a & ms Thus m the hetuo 
si oi ous foims the gametoi li} tc is icpies< nt 1 b} \ male and a female 
oigafnsm, the frimei being mu h the smallu Ihc male piatlial 
lmm is always developed fiom a miciospoic, the female piothillium 
fiom a maciospoie (sec hrnoDUiioN) 

Class 1 Fiiioini -Ilie rilicmt aie chancteiued by Lavm & 
iclativel) laigc and few leiaes lhe spou bcaun & oi futile leivcs 
(sporophylls) aie genei ill} similai to the folnge leaves, and lie not 
aggiegated on sjeual siioots so as to foim floweis Hie emb yo 
spoiophyte has no suspensoi , but it lias gcncnll} (except in Bal 
vmid) a pumai} loot 

Senes A Homosporous Filicmae —Ibis senes consists of the 
sub class Filices , which mcludcs the Feins It seems to be veitam 
that all existing Feins aie liomospoious, and appaiently all the 
known fossil foims aie homospoious also though it is not impossible 
that theie maj have been hcteiospoious I thus The oideis of 
existing Terns aie ai ranged in two cate & oucs, accoidmg to the mode 
of dev elopment of ^he sporangia 

Lcptosporangmte Filices the spoiaf^mm is dev dope 1 fiom a 
single epideimal cell — 

Oiilei 1 Bymenophyllacex Oidei 4 GrlncJiuii ? 

,, 2 Gyathuiccb 5 S hn must 

, 3 PolypodiatCce < O^mtndat a 

Lutyoi angiate Filices the spoiangium is devcloi ed f om a gioup 
of eildermal cells - ~ 

Oidei 1 Opluo jlossacese Oidoi 2 ManUtiaua, 

Senes £ Heterogpoious Filicmse — As lai as is known at 
piesent, this series contains the sub class Hydi optu ide x oi Fin o 
caip x In addition to the v uious peculianties connected w ith then 
heteiospoi}, its membeis aio cliaiacteri7ed by the development of 
an investment lound the clusteis of s^oiangu ( son\ the whole 
ioimmg a spoiocaip they aie all Leptosporangiate 
The IFij<h optei idcx aie ouan^ed m two oidus lecoidmg to the 
stiuctiuc of the spoioeaip 

Oidei 1 Salvimace'b wall of spoioeaip foimed as a supeifacial 
outgiowth of the spoioph}ll , titli spoioeaip contains a single soius 
eithei of maciosporangia oi of mieiospoian^ia (SaZvmia A olla ) 
Older 2 Marsileaccse the wall of the spoioeaip is foimed b} a 
portion of the spoiophvll , each spoioeaip contains sevenl sou, 
and each soius includes both nnciospoi ingia anl microspoiaugia 
(Maisilca, Pilulana) 

It is possible that Isoctis lepicsents the heteiospoi ous euspoi 
an^iato Filices (see infm) 

Class 2 Lot ismixm — These plants aie chaiactei ize^ by then 
rudnnentaiy foliage leaves irianged m whoils at the nodes, and 
by tben highl} modified spoiophylls, which aie aggiegated together 
at the ends of shoots, so as to foim cone like floweis The embiyo 
spoioph}te has no suspensoi, but a pumai} loot 
Senes A Homosporous Equisetmae — All the existing foims 
belong to this senes md constitute the oidei Fquwtacev , the} all 
belong to the genus Lguisetum The gameto^ liyte is a green flattened 
prothallium, like that most commonly found in the Filices , but it 
is much blanched, and gentrall} dioecious 
Senes B Heteiospoi ous Equiseinwe — II a e aie no existing 
heteiospoi ous Equisctuiv , it is piobable that some fossil plants, 
such as Annula? nt and Asteiophyllihs, lepitsent the extinct hcteio 
spoious forms 

Class 3 Lioopopin % — The Lytopodinx aie generally ehaiac 
teu7ed b} then small and numcious foliage leaves, which aie not 
aumgtd m w boils though they aie almost entnely wanting m 
Psilotum The spoioph}lls aie not highly modified, but the} aie 
frequently aggiegated at the ends of shoots, so as to fonn cone like 
floweis So fai is the embry ology of this eliss is known at piesent, 
the embi} o spoiophyte has a suspensoi but no pumaiy loot 
Sines A Homosporous Lycopodmse 

Oidoi 1 lycopodiaics? % the spoiangia aie borne on spoiophylls 
(Lycopodium, Phylloglossum) 

Older 2 Fnlotace i the spoiangia aie borne on the stem (Fsilo 
turn, Tmesiptens) 

Smes £ Heterosporous Lycopodmse 
Oi der 1 Selagmelfacex {Selaqi nella) 

The existing heteroapoious Lycopodium aie usually considered 
consist of a family, turned the Ligulatm, which includes the two 

* XXIV — 17 
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genera Schf)inclla and Met. This arrangement is not accepted 
here, for the reason tint XiUtghulla and Isoetn have nothing in 
common. htyond the ligulc, and the fact that they are both lietcio- 
spoiotis vasculir ciyptogums. It is in fact a question whether or not 
htrtn bhouhl be included in the Lycopodium at all ; for it has few 
and lainc leaves, and the embryo sporophyte lias no suspensor, but 
it ha*i a primal y root. This being the case, it is impossible to frame 
any definition of the group Lycopodiiix which would apply to all 
the mmbois, if Tsotta be included in it. In many features Isoctes 
resembles the Filicides, and (‘specially the Eydropteridese. It may 
be suggested here that Poctes is a representative of the lieteio- 
spon us eusporangi ite Filicmee. The only member of the Lyco- 
pi/dnuv in hull lsodi s at all lesembles is Phylloglossim. 


Mutual Affinities ttatl Phytogeny of Pto id ophy fa. 

Beyond the characteristics which they possess in commor^ and 
which have caused them to lie collected into one cEss, there are no 
special points of contact between the three sub-classes of the Pteri- 
dophyta. The classes have each its own well-marked habit ; and 
it therefore appears piobable that they aie to be regaided as equiva- 
lent branches of the Ptcridophyta , springing from a common origin, 
in each of which a differentiation of homos jorous and heterosporons 
forms has taken place. The relation of the homosporous to the 
hetciosporous forms in each class is a point of interest. There is 
little or nothing to be said on this subject as regards the Egniisetinse. 
But in the Filicinsc it appeals probable that the simpler hetero- 
sporous forms have sprung from the simpler homosporous forms, 
that is, the Solviiimcm from the Eymc n ophyllocm ; and in the 
Lycopodium that Seltujindltt has sprung from Lycopodium. As- 
suming that Isoctes belongs to the Lycopodium, its nearest ally would 
appear to be Phyllogtosmm ; but this point mu^t remain^ undecided 
until the whole life-history 1 , especially the embryogeny, of Phyllo- 
tjlossum is known, and its ti*ue systematic position thereby fixed. 

Various attempts have been made to trace back the sporophyte of 
the Ptcridophyta to that of the Muscincm, the points of contact 
being the Eymcmphyllaccm on the one hand and Anthoceros on the 
other ; hut these attempts cannot be considered to have been suc- 
cessful. The differences between the known forms of sporophyte 
in the two classes are too great to be explained away on any hypo- 
thesis. The case is different with regard to the gametophyte ; there 
are, in fact, many points of resemblance between the prothallium of 
the Ptcridophyta and the gametophyte of the Muscincse. As Goebel 
and Bower have pointed out, the prothallium of some species of 
Trichomciaes is a branched filamentous structure, closely resembling 
Moss profconemn ; and in most ferns, as also in Eguisetum and 
Lycopodium, the prothallium is at first filamentous. The fila- 
mentous prothallium gives rise to one or more flattened expansions, 
on which the sexual organs, or at least the arehegonia, are developed 
( arcUcgomophom ). Thus there are indications in the gameto- 
phyte of many Ptcridophyta of that distinction of protonema and 
sexual shoot which is so characteristic of the gametophyte of the 
Muscinem, But this remarkable correspondence in the gameto- 
phyte does not warrant the conclusion that the Ptcridophyta have 
spiung from the Muscincm. It rather indicates that they are 
groups having a common origin in the Confervoid Ohlorophycem, 
but diverging from the first in the relation of the sporophyte to the 
gametophyte, so that, whereas in the Muscinm the sporophyte 
remains attached to the gametophyte throughout its whole exist- 
ence, in the Ptcridophyta the sporophyte develops as an independ- 
ent organism. There can be little doubt that in the primitive 
Ptcridophyta the two generations resembled each other, and that, as 
evolution proceeded, they became more and more widely dissimilar, 
the gametophyte losing, the sporophyte gaining, in both morpho- 
logical and histological differentiation. An indication of this is 
still afforded by the general resemblance of the sporophyte of Phyllo- 
gtmim to the gametophyte of Lycopodium cemiium as described by 
Treub, and of the sporophyte of Lycopodium Phkgmaria to its 
gametophyte (Treub). It will probably be found, when material 
is obtained for investigating it, that the sporophyte and the game- 
tophyte of Phylhglomim are very similar. 

The phylogeny of the Ptcridophyta , as suggested in the foregoing 
remarks, is indicated in the following table 
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Sub-Kingdom IV. PHANEROGAMIA. 

These plants are commonly known as “flowering plants 1 ’; 
but they are more correctly designated “seed- bearing 
plants/ 5 or Epermaphyta, for the production of a seed is 
the one feature which distinguishes the members of this 
sub-kingdom from those of the other sub-kingdoms. 

There is a definite alternation of generations in the life- 
history of the^e plants, but it is obscured by the extreme 
reduction which the gametophyte has undergone (see 
Reproduction). The sporophyte is the plant; a sus- 
pensor is formed in its embryogeny; and it is hetero- 
sporous. The sporophylls are aggregated on special shoots, 
frequently with other floral leaves (bracteoles, perianth 
leaves), to form flowers. The t^o kinds of sporangia are 
in all cases borne on distinct sporophylls. In the micro- 
sporangium there are numerous fertile sporogenous cells, 
each of which produces four microspores ; in the macro- 
sporangium there are generally but few sporogenous cells, 
of which only one is usually fertile, and this one produces 
a single macrospore without division. The microspores 
are set free from the sporangium producing them, whereas 
the macrospore is not. It is this last peculiarity which 
determines the formation of the seed. 

In the above account of the asexual reproductive organs of the 
> Phanerogamic, , the terms employed are those which are applied in 
the case of the heterosporous Pteridophyta ; the advantage gained 
by the use of these terms is that the true homologies of the repro- 
ductive organs in the two sub-kingdoms are kept in view. The rela- 
tion between these terms and those more commonly in use is as 
follows : — stamen = leaf bearing microsporangia (microsporophyll) ; 
carpel = leaf bearing macrosporangia (macrosporophyll) ; pollen-sac 
= microsporangium ; anther =sorus of microsporangia ; ovule (nu- 
cellus) as macrosporangium ; pollen-grain= microspore ; embryo sac 
=macrospore. Stamens ana carpels are commonly borne by the 
same individual and in the same flower ; but in many eases they 
are confined to distinct individuals (dioecious) or to distinct flowers 
(diclinous) on the same individual. 

Inasmuch as these plants are heterosporous, the sexual generation 
is represented by male and female gametophytes. The male gameto- 
phyte, formed by the germination of the microspore (pollen-grain), 
consists of two or sometimes three or four cells, one of which 
becomes the male organ (pollen tube = antheridium of other sub- 
kingdoms), while the rest have nothing to do with reproduction, 
but constitute the rudimentary vegetative portion of the prothal- 
lium. The female gametophyte, commonly known as the endo- 
sperm, (= female prothallium), is formed in the interior of the macro- 
spore or embryo sac, and usually does not come at all into relation 
with the exterior. From certain cells of this endosperm one or more 
female organs are formed, which are equivalent to, and in some 
Phanerogams closely resemble, the arehegonia of the Pteridophyta ; 
each of these female organs possesses, as its essential constituent, 
the female cell (oosphere, ovum). 

The process of fertilization (see Reproduction) depends upon 
the pollen-grains being brought near to the ovules, so that, when 
the pollen-grains germinate, the pollen tubes may be able, in the 
course of their growth, to come into close relation" with the female 
cells which the ovules contain. In many cases the transference of 
the pollen-grains is effected by the wind ; the plants in which this 
is the case are characterized by their inconspicuous flowers, and are 
termed anemophilous. In other cases tho transference is effected 
by means of insects; the plants in which this is the case are 
termed entoniophilous, and are characterized by their conspicuous 
flowers, in which the perianth leaves are highly developed and 
brightly coloured, to attract the visits of insects,— an end which 
is further attained by the secretion of scented volatile oils and of 
sugary liquid (nectar). It is tho conspicuous flowers of these ento- 
mopMlous Phmmgamia which have earned for the whole group 
the designation of f< flowering plants/’ which, however, is by no 
means generally applicable. 

The Phanerogamia are divided into two classes, — the 
QrmospmMM and the AmosmMi 
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Class T. Gymnosperale. — T he carpels are sometimes 
absent, and, when present, they do not form an ovary ; 
hence the ovules ‘are naked. There is no stigma, conse- 
quently the pollen-grain comes into direct contact with the 
ovule. The whole of the female protliallium is formed in 
the embryo sac before fertilization. The female organ is 
in most cases a fully developed archegonium. The embryo 
developed from a portion only of the fertilized female 
cell or oospore (me r obi astir embryoyeny) ; frequently several 
embryos are developed from one oosporo (polyembryony ). 
The flowers are dioecious or diclinous. 

This class consists of the following oulers : — 

Order 1. Cyeadaceae i characterized generally by the unbranched 
stem and by the largo branched leaves. The order includes nine 
genera : — Cycas, Dioon, Ceratozamia , Zamia , Mctcroza mia, Enccplutl- 
artos , Stangeria , Boicenia, and Microcycas . The genus Cyras is 
peculiar, in that the carpels are not homo on special shoots, so as 
to form flowers, but on the main shoot, in the same way as the 
iolhge loaves. The stamens of Cycas, as also both the stamens 
and carpels in the other genera, are highly modified sporopliylls 
which aie borne on special shoots forming cone-like flowers. 

Order 2. Coniform : characterized by the much-branched stem 
and by tbe very numerous, small, unbranched leaves. The staminal 
flowers are generally cone-like. This order includes the Tines, 
Firs, Larches, Yews, Cypresses, &c., ananged in the following 
families : — 

Series A. Pinoidese : the carpellary flowers are cones : — 

Fam. 1. Abietincx. Farm 3. Caprcssinese . 

,, 2. AraucarUm . ,, 4. Taxodincse . 

Series B. Taxoideae : the carpellary flowers are not cones : — 
Fam. 1. Taxincx. Fam. 2. Podocarpex. 

Order 3. Gnetacex : habit various ; the flowers are not cones, and 
have a perianth. This order includes the three genera Ephedra , 
Gnetwn , and Welwitsehia . In Gnctum and Wchoitschia the female 
organ (archegonium) is reduced to a single cell, the oosphere. 

Mutual Affinities and Phytogeny of Gymnospcrmx. 

There is but little resemblance between the Cyeadaceae and the* 
other two orders. GingJco or Salisburia, a remarkable genus which 
is usually placed in the Taxinex, though it is in many respects 
peculiar, resembles the Cyeadaceae in the structure of the arche- 
gonium, in the fleshy character assumed by the outer portion of the 
seed-coat, and in the fact that the development of the embryo does 
not begin until after the seed has been shed. Probably the fossil 
plants known as the Cordaitacex may be regarded as a group inter- 
mediate between tlio Cycadacex and the Coniform . The Coniform 
and the Gnetacex are more closely allied, so much so in fact that 
the latter have been regarded by various writers as a family of the 
Coniform. The structure of tlie flowers in Ephedra is very similar 
to that in Taxvs. 

The connexion of the Gymnosperras with the Pteridopkyta is un- 
doubted. The development of the mierosporangium in the Gymno- 
sperms is the same as that of the sporangium of Lycopodium. 
The development of the macrosporangmm presents in most cases 
the characteristic Phanerogamic features ; but in certain cases 
{Ceratozamia longifolia , Cuprestms sempervirens, Callitris quadri- 
mlvis) there is a mass of sporogenous cells, as in the sporangia of 
the Ftcridophyta, though only one of these cells is fertile, and it 
produces a single macrospore without division. In fact, there is a 
marked general resemblance in the development of the macrospor- 
angium between these species and Isoetes. Another point of 
importance is the fact that, although the female prothallium 
(endosperm) is under ordinary conditions entirely and permanently 
enclosed in the macrospore (embryo sac)— a feature which is charac- 
teristic of the Plumerogajnia — yet in the Cycadacex, if the first- 
formed archegonia are not fertilized, the prothallium resumes its 
growth and bursts the maerospore, coming to the surface of the 
ovule and turning green in consequence of exposure to light. Tak- 
ing into consideration their general habit and the peculiarities in 
the development of their sporangia, it appears that the Cycadacex 
find in the Eusporangiate FiUm their nearest allies among the 
Ftcridophyta. This suggestion presupposes the existence of hetero- 
sporous Euspomngiata, although all the known forms are homo- 
spoious. But this difficulty will be met, if, as suggested above, 
it turns out that Isoetes really belongs to the Eusporangiate Filices . 
The Coniform resemble more nearly the Zycopodinx, such as Zyco- 
podiirn and Selaginclla , in their general habit and in the cone-like 
form of their flowers. However, the position of the pollen-sacs 
on the under surface of the peltate sporophyll is a feature which 
connects them with the Equfsctinx j but, on the other hand, the | 
%ular outgrowth on the upper surface of the macrosporophyll in 
Araucaria,} which in the Abictincx becomes the large ovuliferous 
scale, is another point of resemblance to Set agin diet and Isoetes. 
In view of these resemblances to the Zycopodinx and the Equisctinm, 


it is hardly possible to trace back tlio Coniform to either of the* 
groups : it is moio probable that they spiang from forms of FU rUh 
phyla intermediate in eh ai actor between the Ziicupodinx and tli 
Equisctinx. The mutual lelations and the plryiogeiiy of the tine 
genera of Qmtanw cannot at pi esent be determined with any <h 
gree of probability. The one point which afloids any clue is th 
lcsomblancc in general stiuetuio Wtw*en the iioveis of G/tcttn 
and those of the Tanner. The flower of Jt\hviMiiit , moio Ilia 
that of any other Gymnospmn, icsembh s that of an Angiospein 
especially in the fa* t that tin staminal flow er contains a rmV 
mental y ovule. 

Cl\ss>]I. Anmosperm e. — T he carpel or carpels fon: 
an ovary, in which the ovules are enclosed. A portion v 
the carpel forms a stigma, which receives the poll on -grain" 
Thu, pollen-grains germinate on the btigma, and therefor 
do not come into direct relation with the o\ules. A par 
only of the female proth<illium (primary rudnspo'm) i 
formed before fertilization, the remainder (strondary mdc, 
sperm) after fertilization. The female organ is a reduoe< 
archegonium, consistjng merely of the female cell (oosphere) 
The general occurrence of both macrosporophylls and micro 
eporophylls in the same flow T er is a characteristic featur 
of this group, as is also the wTiorled arrangement of th 
floral leaves. 

Tho Angiospcrmx are divided into two sub-classes, — the More 
cotyledons and the Dicotyledons , according to the number of th 
primary leaves or cotyledons of the embryo ; hence, in the fonne 
sub-class $ he first Reaves are alternate, in tho latter opposite. I 
the Monocotyledons, with few exceptions, the growing-point of th 
embryonic stem is lateral ; in tbe Dicotyledons it is always terminal 
There are other distinguishing features, such as tho paiallcl vena 
tion of the leaves of Monocotyledons and the reticulate venation ii 
Dicotyledons ; but they are not sufficiently constant to be of mue! 
taxonomic value. 

The Monocotyledons may be conveniently ananged in th 
following series : — 

Series 1. Kudiflorx ; usually diclinous or dioecious ; periant 
wanting or rudimentary. This series includes the Spaaiciflon 
(Aroids, Palms, Kaiadcx) and the Glunviflorx (Glasses, Sedges). 

Series 2. Pctciloidex : usually monoclinous ; perianth present 
and usually well-developed and coloured. This series includes th 
Lilies, Orchids, Irises, &c. 

The Dicotyledons are usually classified as follows : — 

Series 1. Monochlamydeoc ; usually diclinous or diceeious ; periant! 
absent or simple. 

Series 2. Poly petals* \ usually monoclinous 5 perianth usually con 
sists of calyx and coloured corolla, the petals being tree. 

Series 3. Gamopetalx : usually monoclinous ; perianth usual!; 
consists of calyx and coloured corolla, the petals being coherent. 

Phytogeny of the A ngiospcrmx. 

There can be no doubt that the Angiospermse have been derive' 
from the Ftcridophyta ; but it is a question whether they have ha 
an independent origin from that group or whether tlie^ are to b 
traced back to it through the Gymnosperms. In view' of the wid 
gulf which separates the Angiospenns from even the highest Fieri 
dopkyta , and of the affinities of the Gymnosperms to the Pten 
dophyta on the one hand and to the Angiospenns on the other, th 
latter suggestion would appear to be tho more probable. 

Although the Monocotyledons and the Dicotyledons have s 
many features in common, it is probable that they have not ha* 
the same origin. The Gymnospermous forms to which the Dicoty 
ledons are most nearly allied are the Conifer#, and Gnctum am on; 
the Gnetacex. The marked Angiospermous characters of Gnitua 
and its general similarity in habit to a Dicotyledonous plant, affor* 
some ground for regarding this genus as the starting-point of th 
Dicotyledons. But more probably the Dicotyledons are to he trace* 
back to the Conifer x, ana the Gnetacex to be regarded as a late i a 
offshoot of the Conifer x, with an Angiospermous tendency, but no 
leading on to higher forms. Tire Gymnosperms which most le 
semble the Monocotyledons are the Cyeadaceae ; and, if it be assume* 
that the Angiospenns have sprung from the Gymnosperms, it i 
to this order of the latter class that the Monocotyledons are to b 
traced. The Monocotyledons in which this resemblance is mo& 
conspicuous are those, such as the Aroids and Palms, which belonj 
to the scries Nudi florae. 

Literature .^— On the Phanetoqcmia, see Goeltfl, Outlines of Classification an 
Special Morphology, Oxford, lSSt ; Le Alaout and Decaisne, Traito de Lotaniqu 
(English ed. by Hooker, ISOS) ; and Engler and Prantl, Lie PfianzenfamlUv 
Leipaic (in couise of publication). 

On the phytogeny of plants, see Nageli, Thcarie d. J bstammnngsleh re, MmiicTr, 
1SS4; andSaporta and Marion, L’EmvIion d% Regne Vfyital (Int. Sci. Series 
uols. xxxix. and lib), Paris, 1881*85. Descriptions of the numerous natuij 
orders will lie found in the various textbooks which treat of systematic botany 
as well as in the above. <S. PE. V,) 
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^eu fra St Utqiadln mid Pinter This arrangement is not accepted 
hole, for tliu icason that hdittjinriht iml hotter have nothing in 
common, beyond the ligule, and the fact that they aie both hotel o- 
spoi mis va^eal u eiypt ogams. It is in fact a, question w hether or not 
is w’/Vs should he iii< lulled in the Lycopodium at all ; for it has few 
and large leaves, and the emhiyo sporophyte has no suspuisor, hut 
it his a primary loot. This being the ease, it is impossible to frame 
any definition of the gioup Lycopodium which would apply to all 
the members, if Isot ft* be included in it. In many foatmes Hurt <* 
lesemhles the Fthcinee, and espei Lilly the Hydropic? idem. It miy 
lie suggested here that IsoctfS is a repiesentative of the lietero- 
spoious <*us])orangi ite Fdiciox. The only member of the Lyco - 
jWdm’ ultieh Jitottry at all ro^emhli i s is Phylloylo^mn. 


J luiurtl Ajjbutus and Plnjhvjouj of Pin idophytti . 

Beyond the characteristics which they possess in oomiuori? and 
which have caused them to be collected into one clftss, there are no 
special points of contact between the three sub-classes of the I'tcri- 
dophyta. The classes have each its own well-maiked habit ; and 
it therefoie appeal’s probable that they are to be regarded as equiva- 
lent branches of the PU ridopkyta, springing from a common origin, 
in each of which a differentiation of homosporous ami heterosporous 
forms has taken place. The relation of the homosporous to the 
heterosporous forms iu each class is a point of interest. There is 
little or nothing to be said on this subject as regards the Eqitisciinsc. 
But in the Filicinoc it appears probable that the simpler hetero- 
sporous forms have sprung from the simpler homosporous forms, 
that is, the Salvia ittwx from the Hymenophyllaccse ; and in the 
Lycopodium that Sclagindko has sprung from Lycopodium . As- 
suming that Isoctcs belongs to the Lycopodium , its nearest ally would 
appear to be Phylloglounm ; but this point must remain^, undecided 
until the whole life-history, especially the embryogeny, of Phyllo- 
glossum is known, ami its true systematic position thereby fixed. 

Various attempts have been made to trace back the sporophyte of 
the Pteridophyta to that of the Muscinete, the points of contact 
being the JJymenophi/lhtcem on the one hand and Anthoccros on the 
other ; but these attempts cannot be considered to have been suc- 
cessful. The differences between the known forms of sporophyte 
in the two classes are too great to be explained away on any hypo- 
thesis. The case is different with regard to the gametophyte ; there 
are, in fact, many points of resemblance between the protlxallium of 
the Ptcridoph yta and the gametophyte of the Mitsdnesc. As Goebel 
and Bower have pointed out, the prothallium of some species of 
Trichomcmcs is a branched filamentous structure, closely resembling 
Moss protonema; and in most ferns, as also in Fquucfuni and 
Lycopodium , the prothallium is at first filamentous. The fila- 
mentous prothallium gives rise to one or more flattened expansions, 
on which the sexual organs, or at least the archegonia, are developed 
(a rch etjonioph ores). Thus there are indications in the gameto- 
phyte of many Pteridophyta of that distinction of protonema and 
sexual shoot which is so characteristic of the gametophyte of the 
ITuscbtese, But this remarkable correspondence in the gameto- 
phyte does not warrant the conclusion that the Pteridophyta have 
sprung from the Musciaem. It rather indicates that they are 

B s having a common origin in the Confervoid Chlorophycem , 
verging from the first in the relation of the sporophyte to the 
gametophvte, so that, whereas in the Mascincm the sporophyte 
remains attached to the gametophyte throughout its whole exist- 
ence, in the "Pteridophyta the sporophyte develops as an independ- 
ent organism. There can be little doubt that in the primitive 
Pteridophyta tho two generations resembled each other, and that, as 
evolution proceeded, they became more and more widely dissimilar, 
the gametophyte losing, the sporophyte gaining, in both morpho- 
logical and histological differentiation. An indication of this is 
still afforded by the general resemblance of the sporophyte of Phyllo- 
glommi to the gametophyte of Lycopodium cermum as described by 
Troub, and of the sporophyte of Lycopodium Phlcgmaria to its 
gametophyte (Treub). It will probably be found, when material 
is obtained for investigating it, that the sporophyte and the game- 
tophyte of Phylloglossum are very similar. 

The phytogeny of the Pteridophyta, as suggested in the foregoing 
remam, is indicated in the following table ; — 

(Chlorophycew) 


Equmtbue 

Homosporous 


Leptosparan$at$ 

FUktew 

Homosporous 

(HymnophyUatete) 


Lycopodia# 

(Homosporous) 

(PKyllaglossum) (Lycopodium) 


1 Pfydro- (Heterosporous) 

HeterO' Bnsporangi&ta ptvridm 1 J „ 

sporous, fatciw (Hetero (Isostea) ip SOagineUa, 

Homosporous sporous). 
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dn Jin d in Bota tuque d< Bmti nzorg, vn., Isb7; Bower, “On some Noimal and 
Abnnimal Developments of the Oophyte of Tnohomancsp m Annals of Botany, 
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lSb's Kuy, “ DioEntvickelungdu Paikenaeeen," inNomi Acta cl. 1. 1* op. Akad., 
wwii , W). For guiei.il works, see Goebel, Outlines of Classification and 
,sp mal Morphology, Oxtoirl, 1887; feadebeck, “Die Gefasskryptogaiuen,” m 
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Sub-Kingdom TV. PHAKEROGAMIA. 

These plants are commonly known as “flowering plants ” ; 
but they are more correctly designated “seed-bearing 
plants,’’ or Spcrmaphyta , for the production of a seed is 
the one feature which distinguishes the members of this 
sub-kingdom from those of the other sub-kingdoms. 

There is a definite alternation of generations in the life- 
history of these plants, but it is obscured by the extreme 
reduction which the gametophyte has undergone (see 
Reproduction). The sporophyte is the plant; a sus- 
pensor is formed in its embryogeny; and it is hetero- 
sporous. The sporophylls are aggregated on special shoots, 
frequently with other floral leaves (bracteoles, perianth 
leaves), to form flowers. The two kinds of sporangia are 
in all cases borne on distinct sporophylls. In the micro- 
sporangium thore are numerous fertile sporogenous cells, 
each of which produces four microspores ; in the macro- 
sporangium there are generally but few sporogenous cells, 
of which only one is usually fertile, and this one produces 
a single macrospore without division. The microspores 
are set free from the sporangium producing them, whereas 
the macrospore is not. It is this last peculiarity which 
determines the formation of the seed. 

In the above account of the asexual reproductive organs of the 
» Phanerogamic ^ , the terms employed are those which are applied in 
the case of the heterosporous Pteridophyta ; the advantage gained 
by the use of these terms is that the true homologies of the repro- 
ductive organs in tho two sul >-kingdoms are kept in view. The rela- 
tion between these terms and those more commonly in use is as 
follows : — stamen = leaf bearing microsporangia (mierosporophyll) ; 
carpel — leaf bearing macrosporangia (macrosporopliyll) ; pollen-sac 
= microsporangium ; anther =soms of microsporangia ; ovule (nu- 
ceUus)=macrospoiangium ; pollen-grain = microspore ; embryo sac 
=maiTOspore. Stamens and carpels are commonly borne by the 
same individual and in the same flower ; but in many cases they 
are confined to distinct individuals (dioecious) or to distinct flowers 
( diclinous ) on the same individual. 

Inasmuch as these plants are heterosporous, the sexual generation 
is represented by male and female gametophytes. The male gameto- 
phyte, formed by the germination of the mierosporc (pollen-grain), 
^.consists of two or sometimes three or four cells, one of which 
becomes the male organ (pollen tube = an tlieridium of other sub- 
kiisgdoms), while the rest have nothing to do with reproduction, 
but constitute the rudimentary vegetative portion of tho prothal- 
lium. The female gametophyte, commonly known as the endo- 
sperm ( = female prothallium), is formed in the interior of the macro- 
spore or embryo sac, and usually does not come at all into relation 
with the exterior. From certain cells of this endosperm one or more 
female organs are formed, which are equivalent to, and in some 
Phanerogams closely resemble, the archegonia of the Pteridophyta ; 
each of these female organs possesses, as its essential constituent, 
the female cell (oosphere, ovum). 

The process of fertilization (see Reproduction) depends upon 
the pollen-grains being brought near to the ovules, &o that, when 
the pollen-grains germinate, the pollen tubes may bo able, in the 
course of their growth, to come into close relation with the female 
cells which the ovules contain. In many cases the transference of 
the pollen-grains is effected by the wind ; the plants in which this 
is tho ease are characterized by their inconspicuous flowers, and are 
termed ancmophilous . In other cases the transference is effected 
by means of insects; the plants in which this is the case are 
termed mtomophilous , and are characterized by their conspicuous 
flowers, in vhich the perianth leaves are highly developed and 
brightly coloured, to attract the visits of insects, — an end which 
is further attained bv the secretion of scented volatile oils and of 
sugary liquid (nectar). It is the conspicuous flowers of these ento- 
mophilous Phanerogamic which have earned for the whole group 
the designation of “flowering plants,” which, however, is by no 
means generally applicable. 

Tho Phaneroyamia are divided into two classes, — the 
Gvmnosperm^i and the Angiosperm^:. 


Heterosporous 

(Iscttts ?> 
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Class I. Gymnospermje. — The carpels are sometimes 
absent, and, when present, they do not form an ovary ; 
hence the ovules ‘are naked. There is no stigma, conse- 
quently the pollen-grain comes into direct contact with the 
ovule. The whole of the female prothallium is formed in 
the embryo sac before fertilization. The female organ is 
in most cases a fully developed archegonium. The embryo 
is developed from a portion only of the fertilized female 
cell or oospore ( meroblastic embryogeny ) ; frequently several 
embryos are developed from one oospore (jyolyembryony ). 
The dowers are dioecious or diclinous. 

This class consists of tlio following outers : — 

Order 1. Cycadaccte : characterized generally by the unbranched 
stem and by the large branched loaves. The order includes nine 
genera : — Cycas, Diuon , Ccratozamia, Zambia, Macrozamitt , Encephal - 
arto% Stangeria, Lowenia, and Microcycas. The genus Cycas is 
peculiar, in that the carpels are not borne on special shoots, so as 
to foim dowers, but ou the main shoot, in the same way as the 
ioliage leaves. The stamens of Cycas , as also both tlie stamens 
and carpels in the other genera, are highly modi lied sporophylls 
which are borne on special shoots forming cone-like flowers. 

Order 2, Conifer je : characterized by the much-branched stem 
and by the very numerous, small, unbranched leaves. The staminal 
flowers are generally cone-like. This order includes the Pines, 
Firs, Larches, Yews, Cypi esses, &c., ananged in the following 
families : — 

Series A. Pinoidese : tlio carpellary flowers are cones : — 

Fam. 1. AbiUincce. Fam. 3. Cuprcssinesc. 

,, 2. Araucttricse. „ 4. Taxed inem. 

Scries R. Taxoidese : the carpellary flowers are not cones 
Fam, 1. Taoincx. Fam. 2. Poclocarpem. 

OrdevO, Gnctace a? : habit various; the flowers are not cones, and 
have a perianth. This older includes the three genera Ephedra , 
Outturn , and IFelwitschia, In Gnetum and Wclwitschici the female 
organ (archegonium) is l educed to a single cell, the oospliere. 

Mutual Affinities and Phytogeny of Gymnospcrmm. 

There is but little resemblance between the Cycadoccae and the* 
other two orders. Gingko or Salisburia, a remarkable genus which 
is usually placed in the Taxincm, though it is in many respects 
peculiar, resembles the Cycadacem in the structure of the arche- 
gonium, in the fleshy character assumed by the outer portion of the 
seed-coat, and in the fact that the development of the embryo does 
not begin until after the seed has been shed. Probably the fossil 
plants known as the Cordciitaccae may be regarded as a group inter- 
mediate between the Cycadoccae and the Conifer sc. The Coniform 
and the Gnetaceae are more closely allied, so much so in fact that 
the latter have been regarded by various waiters as a family of the 
Conifer m, The structure of the flowers in Ephedra is very similar 
to that in Tascus. 

Tho connexion of the Gymnosperms with tlio Pteridophyta is un- 
doubted. The development of the micro&porangium in the Gymno- 
sperms is the same as that of the sporangium of Lycopodium . 
The development of the macro&porangium presents in most cases 
the characteristic Phanerogamic features; but in certain qases 
(Ceratozamia longifolia, Cuprcssus sempervirens , Callitris qnadri- 
rahis) there is a mass of sporogenous cells, as in the sporangia of 
the Pteridophyta , though only one of these cells is fertile, and it 
produces a single macrospore without division. In fact, there is a 
marked general resemblance in the development of the macrospor- 
angium between these species and Jsoetcs. Another point of 
importance is the fact that, although the female prothallium 
(endosperm) is under ordinary conditions entirely and permanently 
enclosed in the macrospore (embryo sac)— a feature which is charac- 
teristic of the Phanerogamia — yet in the Cycadaccm , if the first- 
formed archegonia are not fertilized, the prothallium resumes its 
giowth and bursts the macrospore, coming to the surface of tho 
ovule and turning green in consequence of exposure to light. Tak- 
ing into consideration their general habit and the peculiarities in 
the development of their sporangia, it appears that the Cycadacem 
find in the Eusporangiate Filiccs their nearest allies among the 
Pteridophyta . This suggestion presupposes the existence of hetero- 
sporous Eusporangiata, although all the known forms arc homo- 
sporous. But this difficulty will be met, if, as suggested above, 
it turns out that Isoetes really belongs to the Eusporangiate Filiccs, 
The Coniform resemble more nearly the Lycopodium, such as Iajco* 
podiim and gelayineHa, in their general habit and in the cone-lile 
form of their flowers. However, the position of the pollen -sacs 
on the under surface of the peltate sporophyll is a feature which 
connects them with the Eguisctinm ; out, on the other hand, the 
Kgular outgrowth on the upper surface of the maorosporophyll in 
Araucaria, which in the AMatinm becomes the large ovuliferous 
scale, is another point of resemblance to Selaginella and Isoetes, 
In view of these resemblances to the Lycopodium and the EquiseUnm, 


it is hardly possible to trace b.ick the Con [ferae to either of these 
groups : it is ruoiu probable that they sprang from forms of Ptt ndo - 
phyla inteimedmto in character bet Seen the Lycopodium and the 
Equisetinm, The mutual relations and the phytogeny of the tint* 
g( nera of Gnetarcm cannot at present be determined with any de- 
gree of probability. The one point winch aflbids any cine is tlio 
resemblance in general stiuitine between the flowers of U actum 
and those of the Tminem, The flower of Welwitsehia, more than 
that of any other Uynmosperm. lescmbles that of an Augiospoim, 
especially in the fact that the staminal flower contains a linh- 
mentary ovule. 

Clv^II. Angjospebme. — T ho carpd or carpels form 
an ovary, in which the ovules are enclosed. A portion ot 
the car]> el forms a &tigma, which receives the pollen-grains. 
Tim pollen-grains germinate on the stigma, and therefore 
do not come into direct relation with the ovules. A part 
only of the female prothallium ( primary endosperm) is 
formed before fertilization, the remainder {secondary endo- 
sperm) after fertilization. The female organ is a reduced 
archegonium, consisting merely of the female ceil (oospliere). 
The general occurrence of both macrosporophylls and micio- 
sporophylls in the same flower is a characteristic feature 
of this group, as is also the whorlcd arrangement of the 
floral leaves. 

Tho Angiospermm are divided into two sub-classes, — the Mono- 
cotyledons and the Dicotyledons , according to the number of the 
primary leaves or cotyledons of tho embryo ; hence, in the former 
sub-class .Jlie first Reaves are alternate, in the latter opposite. In 
the Monocotyledons, with few exceptions, tlio giowing-point of the 
embryonic stem is lateral ; in the Dicotyledons it is always teimmaL 
There are other distinguishing features, such as tho parallel vena- 
tion of the leaves of Monocotyledons and the reticulate venation in 
Dicotyledons ; but they are not sufficiently constant to bo of much 
taxonomic value. 

Tie Monocotyledons may be conveniently ananged in tlie 
following series : — 

Series 1. Kudifiormi usually diclinous or dicecious ; perianth 
wanting or rudimentary. This series includes the Spadiciforx 
(Aroids, Palms, Kaiadem) and the Glumijlorac (Grasses, Sedges'!. 

Series 2. Pctaloidem : usually monoclinous ; perianth present, 
and usually well-developed and" coloured. This series includes the 
Lilies, Orchids, Irises, &c. 

Tho Dicotyledons arc usually classified as follows 

Series 1. Monochlamydcm : usually diclinous or dicecious ; perianth 
absent or simple. 

Scries 2. Poly petal rnx usually monoclinous; perianth usually con- 
sists of calyx and coloured corolla, the petals being free. 

Series 3. Gamopctalm : usually monoclinous ; perianth usually 
consists of calyx and coloured corolla, the petals being coherent. 

Phytogeny of the A ngiospermae. 

There can he no doubt that the Angiospermm have been derived 
from the Pteridophyta ; but it is a question wdiether they have had 
an independent origin from that group or* whether they are to be 
traced back to it through the Gymnosperms. In view of the wide 
gulf which separates the Angiosperms from even the highest Pten- 
dophyta, and of the affinities of the Gymnosperms to tlie Pteri- 
dophyta on the one hand and to the Angiosperms on tlie other, the 
latter suggestion would appear to be the more probable. 

Although the Monocotyledons and the Dicotyledons have so 
many features in common, it is probable that they have not had 
the same origin. The Gynmospomons forms to which the Dicoty- 
ledons are most nearly allied are the Coniferae, and Gnetum among 
the Gnetaceae . The marked Angiospennous characters of Gnetum, 
and its general similarity in habit to a Dicotyledonous plant, afford 
some ground for regarding this genus as the starting-point of the 
Dicotyledons. But more probably the Dicotyledons axe to be traced 
back to the Coniform, and the Gnetaceae to be regarded as a latciai 
offshoot of the Coniferm, with an Angiospennous tendency, but not 
leading on to higher forms. The Gymnosperms which most re- 
semble the Monocotyledons are the Cycadacca : ; and, if it be assumed 
that the Angiosperms have sprung from the Gymnosperms, it is 
to this order of the latter class that the Monocotyledons are to be 
tiaeed. The Monocotyledons in wdiich this resemblance is most 
conspicuous are those, such as the Aroids and Palms, which belong 
to the scries Nudifiorm . 

Literatim,-- On the Phanerogamia, see Goebel, Outlines of Classification and 
Special Morpholomi, Oxford, 1SS7 ; Le Maout and Decai sne, Trait# de Botanhpie 
(English ed. by Hooker, ISOS) ; and Engler and Pi anti, Lie PJtanxcnfmihen, 
Leipsic (in course of publication). 

On the phytogeny of plants, see Nageli, Tkeoric d, Abstamm rings! ehn, Munich, 
1SS4; and Saporta and Marion, L’Lvolntion, du Rigne VSyital (lnt. Sol. Series, 
vols. xxxix. and lii.), Paris, 1S81-S5. Descriptions of the numerous natural 
orders will be found in the various text-books which treat of systematic botany, 
as well as in the above, (S. H, V,) 
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YEGETABLE 1 JAB BOW. Sc* Com and Horti- 
cur/runc, ^o]. xii. \k 283.i 

YEOETrrH, Flavius Rex vtus, the compiler of a 
Ireatitjc on the art of war, dedicated to Yakntiman II. 
(373-392). Nothing is known ot his life sa'se that in 
MKS. Ilc is called ur tUuUt and also touted His sources, 
accoidmg to his own statement, weio Cato, Cornelius Cel- 
feus, rrontums, Pateinus, and the imperial constitutions of 
Augustus, Tinjan, and Hadrian. The book, which is a 
poor compilation, has to be used with great caution. The 
first edition appeared at Utrecht in 1173; the latest is 
that of Lang (Leipsic, I860). The book has been often 
translated, an English \ersion thiough the French was 
published by Caxton in 1 189. • 

YEGLIA (fSla\onic, Kil\ an island in the Gulf of 
Quarnero, Adiiatic J5ea, belonging to the Austiian district 
of Istiia, is separated from the mainland by the narrow 
channel of Moilaeea or Maltempo an^fiom the island of 
Cheiso on the south- west by that of Mezzo. It is 24 
miles lung and about 14 miles acioss at its widest part. 
The sui face is mostly rugged and mountainous; but the 
central, southern, and western districts are fertile, produc- 
ing wine, giain, oil, timber, and various kinds of fruit, 
besides pasturage for numerous live-stock. Silk, marble, 
and salt are also produced ; and fishing is carried on along 
the coast. In 1880 th^ island contained* 18, 08 9 •inhabit- 
ants; the capital is Yeglia, a town on the south -west 
side, writh 1580 inhabitants and a good harbour. 

YEHMIC COURTS. See Frame Couets. 

YETI. See Etborii, vol. viii. p. 634. 

VELAZQUEZ, Diego be Silva (1599-1660), the Head 
of the Spanish school of painting and one of the mightiest 
painters the world has known, was born in Seville early in 
June 1399, the year in which Yan Dyck also first saw the 
light at Antwerp. His European fame is of comparatively 
recent origin, dating from the first quarter of the 19th 
centuiy. Till then his pictures had lain immured in the 
palaces and museum of Madrid ; and from w 7 ant of popular 
appreciation they had to a laige extent escaped the rapacity 
of the French marshals during the Peninsular War. In 
1828 Sir David Wilkie 1 wrote from Madrid that he felt 
himself in the presence of a new r power in art as he looked 
at the works of Velazquez, and at the same time found a 
wonderful affinity between this master and the English 
school of portrait painters, being specially reminded of the 
firm square touch of Raeburn. He w T as struck by the 
sense of Stodernness of impression, of direct contact with 
nature, and of vital force which pervaded all the work of 
Yelazquez, in landscape as well as in portraiture. Time 
and criticism have now fully established his reputation as 
one of the most consummate of painters, and accordingly 
Mr Ruskin says of him that “everything Velazquez does 
may he taken as absolutely right by the student.” At 
the present day his marvellous technique and strong in- 
dividuality have given him a pow er in European art such 
as is exorcised by no other of the old masters. Acquainted 
with all the Italian schools, the friend of the foremost 
painters of his day, he was strong enough to withstand 
every external influence and to w r ork out for himself the 
development of his own nature and his own principles of 
art. A realist of the realists, he painted only what he 
saw;, consequently his imagination seems limited. His 
religious conceptions are of the earth earthy, although 
some of his works, such as the Crucifixion and the Scourg- 
ing, are characterized by an intensity of pathos in which 
he ranks second to no painter. His men and women seem 
to breathe ; Ms hones are full of action and his dogs of 
life; so quick and close is his grasp of his subject 
England was the first nation to recognize his extraordinary 
T See Cimningham’s Lifa vob ii 
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merit, and it owns by far the largest share of his works 
outside of Spain. 2 But Yelazquez can only be seen in all 
his pow er in the gallery of the Prado at Madrid, where 
over sixty of his woiks are preserved, including historical, 
mythological, and religious subjects, as w r ell as landscapes 
and portraits. It is hardly creditable to the patriotism of 
Se\ille, Ins native town, that no example of his work is to 
be seen in the gallery of that city. Seville was then in 
the height of its prosperity, “ the pearl of Spain,” carrying 
on a gnat trade with the ]STew T World, and w’as also a 
vigorous centre of literatuie and art. For moie than a 
bundled years it had fostered a native school of painting 
w T hich ranked high in the Peninsula, and it reckoned among 
its citizens many whose names are prominent in Spanish 
lit mature. 

Yelazquez was the son of Rodriguez de Silva, a lawyer 
in Seville, descended from a noble Portuguese family, and 
was baptized on 6th June 1599. Following a common 
Spanish usage, he is known by his mother’s name Velaz- 
quez There has been considerable diversity of opinion 
as to his full name, but he was known to his contempo- 
raries as Diego de Siha Yelazquez, and signed his name 
thus. He was educated, says Palomino, by his parents in 
the fear of God, and w r as intended for a learned profession, 
for which he received a good training in languages and 
philosophy. But the bent of the boy was towards art, 
and he was placed under the elder Herrera, a vigorous 
painter who disregarded the Italian influence of the early 
Seville school. Fiom his works in Seville we can see that 
Herrera was a bold and effective painter; but he was at 
the same time a man of unruly temper and his pupils 
could seldom stay long witli him. Yelazquez remained 
Imt one year, long enough, however, to influence his life. 
It was from Herrera that he learned to use ‘long brushes, 
or, as Mr J. E. Hodgson, R.A., suggests, brushes with 
long bristles, by means of which his colours seem to he 
floated on the canvas by a light fluent touch, the envy 
and despair of his successors. From Herrera’s studio 
Yelazquez betook himself to a very different master, the 
learned and pedantic Pacheco, the author of a heavy book 
on painting, and, as we see by his w r orks at Madrid, a dull 
commonplace painter. In this school he remained for five 
years, studying proportion and perspective, and seeing all 
that was best in the literary and artistic circles of Seville. 
Here also — and this may explain much — he fell in love 
'frith his master’s daughter Juana, whom he married in 
16b8 with the hearty approval of Pacheco, who praises 
his hand and heart, claiming at the same time all the 
credit of having been his master. He must, however, 
have found Yelazquez a w r ayward pupil; for, instead of 
looking to Raphael, according to orders, the young painter 
set himself to copy the commonest things about him, — 
earthemvare jars of the country people, birds, fish, fruit, 
and flowers of the market-place. To paint well and 
thoroughly what he saw, to model with his brush, and 
to colour under the influence of light and shade were for 
him the vital purpose, the first lesson, in his art. It was 
with deliberate purpose that Yelazquez painted these 
hodegones (tavern-pieces), as they were called ; for we are 
told that he said he would rather be the first painter of 
common things than the second in higher art. Carrying 
out this idea still further, Yelazquez felt that to master 
the subtlety of the human face he must make this a 
special study, and he accordingly engaged a peasant lad 
to be his servant and model, making innumerable studies 
in charcoal and chalk, and catching his every expression. 
We see this model in the laughing Peasant Boy of the 

2 Of the 274 works attributed to Velazquez by Mr Curtis 121 are 
in the United Kingdom, while France has but 13, Austria-Hungary 
12, Eltsin 7, and Germany about the same number. 
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Belvedere Gallery at Vienna, In snch work as this, and 
in liib studies by the wayside, Velazquez laid the founda- 
tion of his subsequent mastery of expression, of penetra- 
tion into character, and of rendering the life of his sitter 
to the quick. lie saw the world around him teeming w ith 
life and objects of interest to the painter, and he set him- 
self to lender these. His manner is as national as that of 
Ceiv antes. He lived and died lacyof the soil. The posi- 
tion and reputation ot Velazquez were now assured at 
Seville. There his wife boie him two daughters, — all his 
family so far as is known. The younger died in infancy, 
while the elder, Francisca, in due time manied Bautista 
del Mazo, a painter, whose laige family is probably that 
which is represented in the important picture of later 
years in Vienna, the so-called Family of Velazquez. Mr 
Curtis, however, is inclined to believe that this pictuie is 
by Mazo. In the gallery at Madrid thcie is at least one 
poi trait of this daughter, painted in these early days at 
Seville, as also a portrait of Juana his wife, holding a 
drawing-tablet on her knee. There was formerly in the 
possession of Lord Dudley another portrait of his wife by 
Velazquez, painted, perhaps, in the first year of their 
happy marriage. Of this early Seville manner we have 
an excellent example in El Aguador (the Water-Carrier) 
at Apsley House (London). Firm almost to hardness, it 
displays close study of nature. One can see in it the 
youthful struggle to portray the effects of light stealing 
here and there over the prominent features of the face, 
groping after the effects which the painter was to master 
later on. The brush woik is bold and broad, and the out- 
lines firmly marked. As is usual with Velazquez at this 
time, the harmony of colours is red, brown, and yellow, 
reminding one of Bibera. For sacred subjects w r e may 
turn to the Adoration of the Magi at Madrid, dated 1619, 
and the Adoration of the Shepherds in the London 
National Gallery, in both of which we have excellent ex- 
amples of his realism. The peasants offering their gifts of 
poultry are the hard-featured women of the market-place 
of Seville, prc-Raphaelite in their uncompromising truth- 
fulness. Thus also in the St John in the Desert we find 
his peasant boy transformed into the saint. 

But Velazquez was now eager to see more of the w r orld. 
Madrid, with its fine Titians, held out strong inducements. 
Accordingly in 1622, fortified with letters of introduction 
to Fonseca, who held a good position at court, he spent 
some months there, accompanied only by bis servant.' 
Here he painted the portrait of the poet Gongora, a com- 
mission from Pacheco, which now hangs in the gallery at 
Madrid. The impression which Velazquez made in the 
capital must have been very strong, for in the following 
year he was summoned to return by Olivares, the all- 
powerful minister of Philip IV., fifty ducats being allowed 
to defray his expenses. On this occasion he was accom- 
panied by his father-in-law. Next year (1624) he received 
from the king three hundred ducats to pay the cost of 
the removal of his family to Madrid, which became his 
home for the remainder of his life. Weak and worth- 
less as a king, Philip had inherited the art-loving propen- 
sities of his race, and was proud to be considered a poet 
and a painter. It is one of the best features of his char- 
acter that he remained for a period of thirty-six years the 
faithful and attached friend of Velazquez, whose merit he 
soon recognized, declaring that no other painter should 
ever paint his portrait By his equestrian portrait of the 
king, painted in 1623, Velazquez secured admission to the 
royal service with a salary of twenty ducats per month, 
besides medical attendance, lodgings, and payment for the 
pictures he might paint The portrait was exhibited on 
the steps of San Felipe, and was received with enthusiasm, 
being vaunted by poets, among them Pacheco. It has un- 


fortunately disappeared, having probably perished in one 
of the numerous files which occrured in the royal palaces. 
The Prado, however, has two poitiaits (NY>&. 1070 arid 
1071) which aie most probably ktudics for this picture 
In them the haishness of the Seville period has disappeared 
and the tones aie more delirate. The modelling is film, 
recalling that of Antonio Moio, the Dutch poitiait-painlir 
of Philip IL, who exercised a considerable influence on the 
Spanish school. In the same year the punie ot Wales 
(aftenvaids Chailes I ) arm ed at the couit of Spam. We 
are told that he sat to Velazquez, but the picture lias dis- 
appeared. 1 It was during this pound aho that he painted 
the hunting-scenes of which examples are to be found in 
the collection? of Sir Richard Wallace, Loid Clarendon, 
and others, and which served him in the production of the 
great Boar Hunt of the London National Gallery, painted, 
however, in the later years of his lite, — a magnificent woik 
in spite of some restorations. It was then too that he 
painted the groups of Couit Gallants m their gay costumes, 
accompanied, as in the Boar Hunt, by thtir servants and 
dogs. The splendid Meeting of Artists (as it is absurdly 
named) in the Louvre was doubtless executed at a later 
time from studies taken in these early years, for it display s 
all the qualities of his finei work, space and air being 
thrown round the figures, which are touched with gicat 
mastery sShcl case? <* 

In 1628 Rubens visited Madrid on a diplomatic mission 
for nine months, and Velazquez was appointed by the king 
to be his guide among the ait treasures of Spain. Ptuhens 
was then at the height of his fame, and had undertaken as a 
commssion from Olivares the large pictures which now 
adorn the great hall in Grosvenor House (London). These 
> months might have been a new turning-point in the career 
of a weaker man than Velazquez, for Rubens added to his 
brilliant style as a painter the manner of a fascinating 
courtier. Rubens had a high opinion of the talent of 
Velazquez, as is attested by Fuensalida, but he effected 
no change in the style of the strong Spaniaid. He im- 
pressed him, however, with the desire to see Italy and the 
works of her mighty painters. In 1627 the king had 
given for competition among the painters of Spain the 
subject of the Expulsion of the Moors. Velazquez bore 
off the palm ; but his picture was destroyed in a fire at 
the palace in 1734. Palomino, however, describes it. 
Philip III. points with his baton to a crowd of men and 
women driven off under charge of soldiers, while Spain, 
a majestic female, sits looking calmly on. The triumph 
of Velazquez was rewarded by his being appointed gentle- 
man usher. To this w T as shortly afterwards added a daily 
allowance of twelve reals, the same amount as was allowed 
to the court barbers, and ninety ducats a year for dress, 
which was also paid to the dwarfs, buffoons, and players 
about the king’s person — truly a curious estimate of talent 
at the court of Spain. As an extra payment he received 
(though it was not paid for five years) one hundred ducats 
for the picture of Bacchus, painted in 1629 (No. 485 of 
the Madrid gallery). The spirit and aim of this woik are 
better understood from its Spanish name, Los Borrachos 
or Los Bebedores (the Topers), who are paying mock 
homage to a half-naked ivy-crowncd young man seated on 
a wine barrel. It is like a story by Cervantes, and is 
brimful of jovial humour. One can easily see in this 
picture of national manners how Velazquez had reaped the 
benefit of his close study of peasant life. The painting is 
firm and solid, and the light and shade are more deftly 
handled than in former works. Altogether, this production 

1 In 1847 Mr John Snare of Heading exhibited a picture which had 
come from the sale of Lord File m 1809, and which he maintained to 
he the long lost woik. This led to much controversy; but the claim 
was rejected by experts and the picture is said to be now iu America. 
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may be taken ab the mori advanced example of the firbt 
style of Velazquez. It ib uvual to divide bib aitistic career 
by his two \isitb to Itafy, Ium second bt}le following the 
fiist visit and his third the second, Roughly speaking, 
this somewhat arbitraiy division may be accepted, though 
it v\il3 not alva^s apply, for, as is usual in the case of 
many gieat painteis, his sty les at times overlap each other. 
Velazquez rarely signed his pictures, and the royal archhes 
only gvse the dates of his more impoitant voiks. Internal 
evidence and histoiy, as legards his portraits, supply to a 
certain extent the rest. 

In 1G29 Philip ga\ e Vtlazqnez pel mission to carry out 
his desiie of visiting Italy, without loss of salary, making 
him besides a present of 400 ducat s, to w hioh£)lh ares added 
200. He sailed from .Barcelona in August m the company 
of the marquis De Rpinola, the conqueior of Breda, then 
on his way to take command of the Spanish troops at Milan. 
It was during this voyage that Velazquez must have heard 
the details of the surrender of BredfL from the lips of the 
victor, and he must have sketched his fine head, known to 
us also by the portrait by Van Dyck. But the great picture 
was not painted till many years later, for Rpinola had 
fallen into disfavour at court. In Venice Velazquez made 
copies of the Crucifixion and the Last Slipper of Tintoretto, 
which he sent to the king, and in Home he copied Michel- 
angelo and Raphael, lodging in the Yill£bMedici*till fever 
compelled him to iemove into the city. Here he painted 
the Forge of Vulcan (Ho. 1059 of the Madrid gallery), in 
which Apollo narrates to the astonished Vulcan, a village 
blacksmith, the news of the infidelity of Venus, while four 
Cyclops listen to the scandal. The mythological treatment 
is similar to that of the Bacchus : it is realistic and Rpanish 
to the last degree, giving a picture of the interior of an < 
Andalusian smithy, with Apollo thrown in to make the 
story tell. The conception is common] dace, yet the im- 
pression it produces is undoubted from the vividness of 
the representation and the power of expression. The model- 
ling of the half-naked figures is excellent. Altogether 
this picture is much superior to the other work painted at 
the same time, Joseph’s Coat, which now hangs in the 
Escorial. This work has been much praised — -overpraised 
in the opinion of the present writer — and this opinion is 
shared by Don Federico de Madrazo, the director of the 
Madrid museum, who looks on it as one of the weakest 
of the productions of Velazquez. Both these works are 
evidently painted from the same models. In looking at 
these tyg> pictures what strikes one especially is that they 
betray no trace of the influence of the Italians. Velazquez 
remained true to himself. At Rome he also painted the 
two beautiful landscapes of the Gardens of the Medici, 
now in the Madrid museum, full of sparkle and charm. 
Landscape as a form of art never had attraction for the 
Spaniards ; but Velazquez here, and in the silvery land- 
scapes painted some years later at Aranjuez, shows how 
great a master he was in this branch of art. After a 
visit to Naples in 1G31, where he worked with his country- 
man Ribera, and painted a charming portrait of the infanta 
Mario, sister of Philip, he returned early in the year to 
Madrid. 

He then painted the first of many portraits of the young 
prince Don Baltasar Carlos, the heir to the throne, digni- 
fied and lordly even in Ms childhood, caracolling in the 
dress of a field-marshal on his prancing steed. Sir Richard 
Wallace owns a fine example ; but the finest in the United 
Kingdom is the well-known picture at Grosvenor House, 
a masterly example of the second manner of Velazquez. 
The colour is warn and bright, the workmanship solid 
and fused like enamel,, while light and air pervade every 
corner. The scene is in the riding-school of the palace, 
fixe king and queen looking on from a balcony, while 
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Olivares is in attendance as master of the horse to the 
prince. Don Baltasar died in 1646 at the age of seventeen, 
so that judging by his age this picture must have been 
painted about 1641, two years before the fall of Olivares. 
This powerful minister was the eaily and constant patron 
of the painter. His impassive saturnine face is familiar 
to us from the many portraits painted by Velazquez, a face 
which, like his royal master’s, seems never to have known 
a smile, and in which are written pride and disdain. Two 
must be named of surpassing excellence, — the full length 
belonging to Mr. Holford (exhibited at Burlington House 
in 1887), stately and dignified, in which he wears the green 
cross of Alcantara and holds a wand, the badge of his 
office as master of the horse ; the other the great equestrian 
portrait of the Madrid gallery (No. 487), in which he is 
flatteringly represented as a field-marshal in all his pomp 
during an action. It is difficult to overpraise the excel- 
lence of this w T ork, either as regards its dramatic power 
or its masterly execution. In these portraits Velazquez 
has well repaid the debt of gratitude which he owed to 
his* first patron, whom he stood by in his fall, thus expos- 
ing himself to the risk — and it was not a light one — of 
incurring the anger of the jealous Philip. The king, how- 
eier, showed no sign of malice towards his favouied 
painter. Faithful in few T things, Philip kept true to 
Velazquez, whom he visited daily in his studio in the palace, 
and to whom he stood in many attitudes and costumes, as 
a huntsman with his dogs, as a warrior in command of his 
troops, and even on his knees at prayer, wearing ever the 
same dull uninterested look. His pale face and lack-lustre 
eye, his fair flowing hair and moustaches curled up to his 
eyes, and his heavy projecting Austrian lip are known in 
many a portrait and nowhere more supremely than in the 
wonderful canvas of the London National Gallery (No. 
745), where he seems to live and breathe. Few portraits 
in the whole range of art will compare with this work, in 
which the consummate handling of Velazquez is seen at its 
best, for it is in his late and most perfect manner. 1 From 
one of the equestrian portraits of the king, painted in 
1638, the sculptor Montanas modelled a statue which was 
cast in bronze by the Florentine sculptor Tacca, and which 
now stands in the Plaza del Oriente at Madrid, “ a solid 
Velazquez,” as it has been well named by Ford. This 
portrait exists no more ; but there is no lack of others, for 
Velazquez was in constant and close attendance on Philip, 
-accompanying him in his journeys to Aragon in 1642 and 
16J4, and was doubtless present with him when he entered 
Lerida as a conqueror. It was then that he painted the 
great equestrian portrait (No. 1066 of the Madrid gallery) 
in which the king is represented as a great commander 
leading his troops, — a role which Philip never played ex- 
cept in a theatrical pageant. All is full of animation 
except the stolid face of the king. It hangs as a pendant 
to the great Olivares portrait, — fit rivals of the neighbour- 
ing Charles V. by Titian, which doubtless fired Velazquez 
to excel himself, and both remarkable for their silvery 
tone, and their feeling of open air and harmony combined 
with brilliancy. The light plays on the armour and scarf 
thrown to the wind, showing how completely Velazquez 
had mastered the effects he strove to reach in his early 
days. Of these two great works Sir Richard Wallace 
possesses small but excellent replicas. 

1 In this* and in ail Iiis portraits Philip wears the golilla, a stiff 
linen collar projecting at right angles from the neck. It was invented 
by the king, who was so proud of it that he celebrated it by a festival, 
followed by a procession to church to thank God for the blessing 
(Madame D’Aulnoy, Voyage d’JSspagne), The golilla was thus the 
height of fashion and appears in most of the male portraits of the 
period. In regard to the wonderful structure of Philip’s moustaches, 
it is said that, to preserve their form, they were encased during the 
night in perfumed leather covers called bigoterae. 
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But, besides tlie forty portraits of Philip which arc 
known, we have portraits of other members of tlie royal 
family, of Philip’s first wife, Isabella of Bourbon, and her 
children, especially of her eldest son, Don Baltasar Carlos, 
of whom, besides those already mentioned, there is a beau- 
tiful full length in a private room at Buckingham Palace. 
Cavaliers, soldiers, churchmen, and poets of the court, as 
for example the Quevedo at Apsley House (Burlington 
House, 1887), sat to the painter and, even if forgotten by 
history, w ill live on his canvas. The admirable Pareja 
of Lord Radnor's collection (Burlington House, 1873) is 
said to have been taken by Philip for the living man. It 
has been remarked that the Spaniards have always been 
chary of committing to canvas the portraits of their beauti- 
ful women. Queens and infantas may be painted and ex- 
hibited, but ladies rarely. One wonders who the beautiful 
woman can be that adorns the gallery of Sir Richard 'Wal- 
lace, the splendid brunette so unlike the usual fair-haired 
female sitters to Velazquez. She belongs to this period of 
his work, to the ripeness of his middle period. Instinct 
with life, her bosom seems to heave and the blood to pul- 
sate through her veins. TJie touch is firm but free, showing 
the easy strength of the great master. Rarely has flesh 
been painted with such a glow, yet with such reserve. 
This picture was one of the ornaments of the Bethnal 
Green collection. But, if we have few ladies of the court 
of Philip, we have in great plenty his buffoons and dwarfs. 
Even these deformed creatures attract our sympathy as 
we look at their portraits by Velazquez, who, true to his 
nature, treats them gently and kindly, as in El Primo 
(the Eavourite), whose intelligent face and huge folio 
with ink bottle and pen by his side show him to be a wiser 
and better-educated man than many of the gallants of the 
court. El Bobo de Coria, El Nino de Vallecas, and Pab- 
lillos, a buffoon evidently acting a part, all belong to this 
middle period. From these commissioned portraits of the 
menials of the court it is pleasant to turn to one of the 
greatest of historical works, the Surrender of Breda, often 
known as Las Lanzas, from the serried rank of lances 
breaking the sky, which is believed to have been painted 
about 1617. It represents the moment when the van- 
quished Justin of Nassau in front of his Dutch troops is 
submissively bending as he offers to his conqueror Spinola 
the keys of the town, which, with courteous grace, the 
victor refuses to accept, as he lays his hand gently on the 
shoulder of his defeated foe. 1 Behind Spinola stand the » 
Spanish troops bearing their lances aloft, while beyond-is 
a long stretch of the Low Country, dotted with fortifica- 
tions and giving the impression of vast space and distance. 
The picture is full of light and air and is perhaps the finest 
example of the silvery bluish style of Velazquez. In con- 
ception it is as fine as in execution, and one looks in vain 
for a trace of 4 4 the malicious pencil” which Sir William 
Stirling-Maxwell discerned in the treatment of J ustin and 
his gallant Dutchmen. 

The greatest of the religious paintings by Velazquez 
belongs also to this middle period, the Christ on the Cross 
(Madrid gallery, No. 1055). Palomino says it was painted 
in 1638 for the convent of San Placido. It is a work of 
tremendous power and of great originality, the moment 
chosen being that immediately after death. The Saviour’s 
head hangs on his breast and a mass of dark tangled hair 
conceals part of the face. The beautiful form is projected 
against a black and hopeless sky from which light has been 
blotted out* The figure stands absolutely alone without 
any accessory. The skull and serpent described by Sir 
William Stirling-Maxwell were added by some pious bungler 

3 TMs gracious attitude is also employed by Yelazquez in a picture 
io Stafford House (representing tbe reception of St Francis Borgia by 
Loyola). 
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at a much later date. The picime was lengthened to -suit 
it* place in an oratory ; but ibis ^addition has .since been 
removed. 

Velazquez's son-in-law Mazo had succeeded him as uglier 
in 1C34, and he himself had received steady promotion m 
the royal household, receiving a pension of 500 ducats in 
1640, increased to 700 in 1648, ior portraits painted and 
to be painted, and being appointed inspector of works in 
the j>alace in 1617. Philip now entrusted him with the 
carrying out of a design on which he had long set his heart, 
the founding ot an academy of ait in Spain. Rich in 
pictures, Spain was weak in statuary, and Velazquez was 
commissioned to proceed to Italy to make pui chases. Ac- 
companied by this faithful slave Pareja, whom he taught 
to be a good painter, he sailed from Malaga in 1640, land- 
ing at Genoa, and proceeding thence by Milan to Venice, 
buying Titians, Tintorettos, and Veroneses as he went. A 
curious conversation which he is said to have had with 
Salvator Rosa is reported by Boseliini, 2 in which the 
Spaniard with perfect frankness confesses his want of 
appreciation of Raphael and his admiration of Titian, 
“ first of all Italian men,” It seems a possible story, for 
Velazquez bought according to his likings and painted in 
the spirit of his own ideals. At Modena he was received 
with much favour by the duke, and doubtless here he 
painted the tw T o splendid portraits which now adorn the 
Dresden gallery, for these pictures came from the Modena 
sale of 1746. They presage the advent of the painter’s 
third and latest manner, a noble example of which is the 
great portrait of Innocent N. in the Doiia palace at Rome, 
to which city Velazquez now proceeded. There he was 
received with marked favour by the pope, who presented 
■'him with a medal and gold chain. Of this portrait, thought 
by Sir Joshua Reynolds to be the finest picture in Rome, 
Palomino says that Velazquez took a copy to Spain. 
There exist several in different galleries, some of them 
possibly studies for the original or replicas painted for 
Philip. One of the most remarkable is that in Apsley 
House, exhibited in Burlington House in 1887. The 
modelling of the stern impassive face conies near to per- 
fection, so delicate are the gradations in the full light; 
all sharpness of outline has disappeared ; and the features 
seem moulded by the broad and masterly brushwork. 
When closely examined, the w T ork seems coaise, yet at the 
proper distance it gives the very essence of living flesh. 
The handling is rapid but unerring. Velazquez had now 
reached the manera abreviada , as the Spaniards e*aJl this 
bolder style. This is but another way of saying that his 
early and laborious studies and his close observation of 
nature had given to him in due time, as to all great 
painters, the power of representing what he saw by simpler 
means and with more absolute truth. At Rome he painted 
also a portrait of his servant Pareja, probably the picture 
of Lord Radnor’s collection, which procured his election 
into the Academy of St Luke. Philip was now wearying 
for his return ; accordingly, aftor a visit to Naples, where 
he saw his old Mend Ribera, he returned to Spain by 
Barcelona in 1651, taking with him many pictures and 
300 pieces of statuary, which he afterwards arranged and 
catalogued for the king. Undraped sculpture was, how- 
ever, abhorrent to the Spanish Church, and after Philip’s 
death these works gradually disappeared, 

Isabella of Bourbon had died in 1644, and the king 
had married Maria Anna of Austria, whom Velazquez now 
painted in many attitudes. He was specially chosen by 
the king to fill the high office of “ aposentador major,” 
which imposed on him the duty of looking after the quarters 
occupied by the court whether at home or in their journeys 
-—a responsible function, which was no sinecure and inter ^ 
" * a See Stirling’s Velazquez and hts Works, p. 1CL 
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fered *\vitli the exercise of liis art. Yet far from indicat- 
ing any decline, bis w orks of ibis period are amongst the 
highest examples of bis style. The dwarf Don Antonio el 
Ingles (the Englishman) with bis dog, iEsop, Menippus, 
and the Sculptor, all in the Madrid gallery, show bis surest 
and freest manner. To these may be added the charming 
portraits oi the loyal children in the Lorn re and Vienna, 
among the choicest of bis w orks. It is one ot these in- 
fantas, Maigarita Maria, the eldest daughter of the new 
queen, that is the subject of the well-known picture Las 
Meniiias (the Maids of Honour) in the Madrid gallery, 
painted in 1G56, where the little lady holds court, sur- 
lounded by her ladies-in-waiting, her dwarfs, and her mas- 
tiff, while Velazquez is seen standing at his easel, ulus 
is the finest portiait -we have of the great painter, and, 
as etched by St Raymond, it forms the frontispiece of the 
book by Mr Curtis. It is a face of much dignity, power, 
and sweetness, — like his life, equable and seiene, unruffled 
by care. Las Meniiias was the picture of which Luca 
Giordano said that it was the “theology of painting,” an- 
other way of expressing the opinion of Sir Thomas Law’- 
rence, that this work is the philosophy of art, so true is 
it in rendering the desired effect. Tlie result is there, one 
knows not by what means, as if by a first intention without 
labour, absolutely right. The story is told that the king 
painted the red cross % of Santiago on the breast of the 
painter, as it appears to-day on the canvas. Velazquez did 
not, however, receive the honour till 1659, three years after 
the execution of this work. Even the powerful king of 
Spain coukl not make his favourite a belted knight with- 
out a commission to inquire into the purity of his lineage 
on both sides of the house. 1 Fortunately the pedigree 
could hear scrutiny, as for generations the family wasr 
found free from all taint of heresy, from all trace of Jewish 
or Moorish blood, and from contamination by trade or 
commerce. The difficulty connected with the fact that he 
w’as a painter w T as got over by his being painter to the king 
and by the declaration that he did not sell his pictures. 
But for this royal appointment, which enabled him to 
escape the censorship of the Inquisition, we should never 
have had his splendid Venus and Cupid, belonging to Mr 
Morritt of Rokeby Hall (exhibited in Manchester in 1857), 
painted in his latest manner and worthy of comparison 
with Titian. There were in truth but two patrons of art 
in Spain, — the church and the art-loving king and court. 
Murillo was the artist favoured by the church, while I 
Velazquez *was patronized by the crown. One difference, 
however, deserves to be noted. Murillo, who toiled for 
a rich and powerful church, left scarcely sufficient means 
to pay for his burial, while Velazquez lived and died in the 
enj oyment of good salaries and pensions. Y et on occasions 
Philip gave commissions for religious pictures to Velazquez, 
— among others, and belonging to this later period, the 
Coronation of the Virgin (Madrid), splendid in colour — a 
harmony of red, blue, and grey — but deficient in religious 
feeling and dignity. It was painted for the oratory of 
the queen, doubtless Maria Anna, in the palace at Madrid. 
Another royal commission for the hermitage of Buen 
Retire was the St Anthony the Abbot and St Paul the 
Hermit, painted in 1659, the landscape of which excited 
the warm admiration of Sir David Wilkie. The last of his 
works which we shall name is Las Hilanderas or the 
Spinners (Madrid), painted about 1656, representing the 
interior of the royal tapestry works. The subject is no- 
thing, the treatment everything. It is full of light, air, and 
movement, splendid in colour, and marvellous in handling. 
This picture, Raphael Mange said, seemed to have been 
painted not by the hand but by the pure force of will 

r x The records of this commission have been found among the archives 
of the order of Santiago by M. VilkamiL 


We see in it the full ripeness of the power of Velazquez, 
a concentration of all the art-knowledge he had gathered 
during his long artistic career of more than forty years. 
In no picture is he gi eater as a colourist. The scheme is 
simple, — a harmony of red, bluish green, grey, and black, 
which are varied and blended with consummate skill. 

In 1660 a treaty of peace between Fiance and Spain 
was to be consummated by the marriage of the inlanta 
Maria Theresa with Louis XIV., and the ceremony was to 
take place in the Island of Pheasants, a small swampy 
island in the Bidassoa. Velazquez was charged with the 
decoration of the Spanish pavilion and with the wiiole 
scenic display. In the midst of the grandees of the first 
tw T o courts in Christendom Velazquez attracted much 
attention by the nobility of his bearing and the splendour 
of his costume. On the 26th June he returned to Madrid, 
and on the 31st July he w T as stricken with fever. Feeling 
his end approaching, he signed his will, appointing as his 
sole executors his wife and his firm friend Fuensalida, 
keeper of the royal records. He died on the 6th of August 
1660, passing away in the full possession of his great 
powers, and leaving no work behind him to show a trace 
of decay. He was buried in the Fuensalida vault of the 
church of San Juan, and wuthin eight days his wife Juana 
was laid beside him. Unfortunately this church was de- 
stroyed by the French in 1 81 1, so that his place of interment 
is now unknown. There was much difficulty in adjusting 
the tangled accounts outstanding between Velazquez and 
the treasury, and it was not till 1666, after the death of 
Philip, that they were finally settled. 

Velazquez can hardly he said to have formed a school of painting. 
Apait fiom the circumstance that his occupations at court would 
have prevented this, his genius was too personal for tiansmission 
by teaching. Yet his influence on those immediately connected 
with him was considerable. In 1642 he befriended young Murillo 
on his arrival in Madrid, lecefved him into liis house, and dneeted 
his studies for thiee years. Bis son-in-law Mazo painted in his 
manner, and doubtless many pictures by Mazo are attributed to the 
master. Carreiio, though never a pupil, was a favourite and had 
the good sense to appreciate him and imitate him. His faithful 
slave Pareja studied his methods and produced work which by the 
favour of Velazquez pioeuied his manumission fiom Philip. But 
the appreciation of the fine talent of Velazquez passed away quickly 
in Spain, as that country began to fall to pieces. 

In addition to the standard works by Palomino, Cean Bermudez, and Paclieco, 
see tlie biogiaplncal notice by Don Pedio de Maduzo m bis Cataloqo del Mu wo 
del Prado 0.8712); Velaatjuez and his Wotks 0855) and Annals of Artiste of Spin 
0848), bv W. Stirling (afterwaids Su W. Stirlmg-Maxwell); Fold’s Handbook 
to Spain (1S55) and his article in the J English Cyclopa dm ; Velasquez and Mm illo , 
by Charles B. Cm tis 0888); the woihs ot W. Buigei (T. Thoie); Gewh d, Malerei , 
<i>by Woltmann and Woermami ; Sir Edmund Head's, Handboo) of Spanish Paint* 
ing 0848); Woi Is of Velazquez (punts), by G. W, Rtid 0872); Gnz. d. Beaux 
Arts, art, ‘ * Velazquez ”, by Paul Defort (second period 1870-82) ; and Justi, Diego 
Velazquez n. sein Juhhundert , 2 vols., Bonn, 1S88. (*T. F. W.) 

VELEIA, a tow r n of Liguria, near the frontier of Gallia 
Cisalpina, on the Apennine slope, about 20 miles to the 
south of Placentia. The “ oppidum Yeleiatium ” is vaguely 
mentioned by Pliny as belonging to Liguria, but its exact 
site remained unknown until 1760, when its remains began 
to be recovered from under a mass of debris, which showed 
that the city must have been overwhelmed by a landslip 
from the neighbouring mountain. Among the buildings 
that have been brought to light are a basilica, an amphi- 
theatre, and several temples. Interesting antiquities from 
Yeleia, including the “tabula alimentaria” of Trajan (see 
vol. xiii. p. 132), are deposited in the museum at Parma. 
None of the coins hitherto discovered on the site are later 
than the time of Probus (276-282). 

YELEZ-MALAGA, a town of Spain, in the province of 
Malaga, and 15 miles east-north-east from that town, is 
finely situated in a fertile valley at the foot of steep 
mountains (Sierra Tejada), within a mile of the mouth of 
the small river Velez. Formerly it was a place of con- 
siderable commercial importance, but its prosperity has 
much declined in recent years, and it suffered severely in 
the earthquakes of 1884. It is associated with many 
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romantic events in the history ot the Moorish wars, to 
which period its old castle belongs. The vegetation ot 
the neighbourhood is most luxuriant, including the aloe, 
palm, sugar-cane, prickly pear, orange, vine, olhe, and 
sweet potato. The inhabitants are chiefly employed in 
the "various industries connected with the cultivation and 
export of the products of these. There is also a tunny 
fishery. The population within the municipal boundaries 
m 1877 was 21,332. 

VEL1ZR, or AVeliz, a district-town of Russia, in the 
government of Vitebsk, on the Dwina, 53 miles noith-east 
of the city of Vitebsk. Tt has an active trade in corn and 
linseed, grown in the neighbouring provinces, and sent 1 *y 
river to Riga in exchange for fish, salt, tobacco, and 
groceries. The population (10,370 in 1885) has doubled 
since about 1860. 

Vilizh is supposed to have been originally founded by the 
Lithuanians, but it was deserted in the 10th century. In 1530 the 
Russians erected heie a wooden fort, which, however, was soon tala n 
by the Poles (15S0), and it remained in their possession until 1772. 

VELLEIUS. See Paterculus. 

VELLETRI, a town of Italy, in the province of Rome, 
and 26 miles by rail to the south-east of that city, is 
picturesquely situated on a spur of Monte Artemisio on 
the southern edge of the Alban Hills and overlooking the 
Pontine marshes. The streets are steep, narrow, and irre- 
gular. In the highest part of the town are the municipal 
offices, with an important ancient inscription relating to 
the restoration of the amphitheatre under Valentinian and 
Valens. Velletri is the seat of the bishop of Ostia ; the 
cathedral (1660) contains some good sculpture of the 
school of Sansovino. The neighbourhood produces a cele- 
brated wine, a chief source of wealth to the town. The 
population in 1881 numbered 13,532. 

At the close of the Latin War (336 b.c.) the Volscian Velitua 
had its walls razed to the ground and its leading inhabitants 
banished beyond the Tiber, their lands being given to Roman seitleis. 
It became a nourishing municipium, and w T as the native place of 
the Octavian i^nuly. In the neighbourhood of Velletii Don Carlos, 
younger son oi Philip Y. of Spain, m 1734 gained over tlie Austiians 
a decisive victory, which ultimately secuicd him as Charles III. the 
kingdom of the Two Sicilies. 

VELLORE, a town and military cantonment of India, 
in North Arcot district of the Madras presidency, on the 
right bank of the river Pal&r in 12° 55' 17" N. lat. and 
79° 10' 17" E. long. It has a strongly-built fortress, which 
was famous in the palmy days of the Carnatic, and which 
is overlooked by hills in the vicinity. In 1780 it withe 
stood a siege for two years by Hyder Ali. After the fall 
of Seringapatam (1799) Vellore was selected as the resi- 
dence of the sons of Tippoo Sahib, and to their intrigues 
has been attributed the revolt of the sepoys at Vellore in 
1806. Besides the fortress, the town contains a handsome 
Vishnuvite temple with some good carving. In 1881 the 
population was 37,491 (males 17,605, females 19,886). 

VELVET is a silken textile fabric having a short dense 
piled surface. It is the type of the numerous forms of 
piled fabric now made, the processes employed in the 
manufacture of which are noticed under Weaving (q.v.). 
In all probability the art of velvet-weaving originated in 
the far East ; and it is not till about the beginning of the 
14th century that we find any mention of the textile. 
Fustian, however, which differs from velvet only in material, 
is spoken of in English ecclesiastical inventories as early 
as the beginning of the 13th century. The peculiar pro- 
perties of velvet, the splendid yet softened depth of dye- 
colour it exhibited, at once marked it out as a fit material 
for ecclesiastical vestments, royal and state robes, and 
sumptuous hangings^ and the most magnificent textures 
of mediaeval times were Italian velvets. These were in 
many ways most effectively treated for ornamentation, 
such as by varying the colour of the pile, by producing 
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pile of different lengths (pile upon pile, or double pile), 
and by brocading with plain rilk, with uncut pile, or with 
a ground ot gold tissue, Ac. The eaihest .sources of Euro 
poan artistic \ civets were Lucca, Genoa, "Florence, and 
Venice, and to the present day Genoa continues to send 
out rich -velvet textures. Somewhat later the ait was 
taken up by Flemish weavers, and in the 10th century 
Bruges attained a reputation lor -\ eh eta not inferior to 
that of the great Italian cities. The principal seats of the 
modem manufacture are Ore told and Lyons ; but, at the 
former centre especially, a large proportion of an inferior 
texture, having a silken pile on a cotton foundation and 
known as velveteen , is now made. 

VEbTAN'HUS. See Fortunatus. 

VEND ACE is the name of a British freshwater fish of 
the genus Con (/onus, of which two other species are indi- 
genous in the fresh -waters of the British Islands, viz., the 
gw r yniacl and the pollan. The vendace (C. mndeshib) is 
restricted to some lochs in Dumfriesshire, Scotland ; it is, 
however, very similar to a species (C. albula) wffiich inhabits 
some of the large and deep lakes of northern Europe. 
From its general resemblance to a dace the French name 
of the latter, vandoise , was transferred to it at the period 
when French was the language of the couit and aristocracy 
of Scotland. So great is the local celebrity of the fish 
that a story has "been invented ascribing to Mary Queen of 
Scots the merit of having introduced it into the Lochmaben 
lochs. It is considered a great delicacy, and on favourable 
days when the shoals rise to the surface, near the edges 
of the loch, great numbers may be taken. It spawns in 
November. In length it scarcely exceeds 8 inches. 

Authentic accounts of tho vendace have been, published by Sir 
William Jardine, in Ed ink Journ. of Eat. and Qcog. Science, iii. p. 
4, 1830, and by Robeit Knox, m Trans. Toy. Soc. Ed mb., xii. p. 
503, 1834. 

VENDEE, a maritime department of France, formed in 
1790 out of Bas-Poitou, and taking its name from an un- 
important tributary of the Sevre Niortaise, lies between 
46° 16' and 47° 5' N. lat. and 0° 32' and 2° 10' W. long., 
and is bounded by Loire-Iuferieure and Maine-et-Loiie on 
the N., by Deux-S&vres on the E., by Charente-Inferieure 
on the S. } and by the Atlantic Ocean on the AV. for 93 
miles. The islands of Yeu (or Dieu) and Noirmoutier are 
included. The Sevre Nantaise on the N.E. and the Sevre 
Niortaise on the S., besides other streams of minor import- 
ance, form natural boundaries. The department falls into 
three divisions — woodland, plain, and marsh. Th* highest 
point (945 feet) is situated in the woodland, which occu- 
pies the greater part of Vendee, on the water-parting 
between the Loire and the rivers of the coast. This 
region, which, geologically, is composed of granite, gneiss, 
mica-schist, schist, and lias, abounds in springs, and is 
fresh and verdant ; the landscape is characterized by open 
fields surrounded by trees, which supplied ambushes and 
retreats to the Vendeans in the civil war at the end of tho 
18th century. The plain of Vendee is bare and treeless, 
but fertile, though poor in springs ; geologically it is com- 
posed of lias and oolite. The marshes, raised above the 
sea-level within historic times (four centuries ago), consist 
of two portions, the Breton marsh in the north and the 
Poitevin marsh in the south. The region includes salt 
marshes and cultivated areas artificially drained. Its area 
is constantly being increased by the alluvium of the rivers 
and the secular elevation of the coast. The department 
is drained by the Sevre Nantaise (tributary of the Loire) 
and the Boulogne (a feeder of Lake Grandlieu in Loire- 
Inferieure), both draining into the basin of the Loire ; and 
by the Vie, the Lay (with the Yon), and the S&vre Niortaise 
(with the Autise and the Vendee), which flow into th§ 
Atlantic. The climate is that of the Girondin region, 
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mild and damp, tlio lempeiatuie ratclj rising akne 77 3 
oi fdim^ below 18° Fahr 120 to 1 50 da vs of ram give 
an annual rainfall of 30 inches Tlie w oodland is coldei 
tlia'n tilt plain, and the maish is damp and unhealthy. 

Out ot the tot il ii < i of 1 656, 581 nues alible laud occupu^ 
1,023 275 auc , guss 290,503, vines 57,467, wool b5,S53, and 
niooi, pidiuc, ami uncultiv ited land 136,132 In ISbl^thi Inc 
stoik mi lulled 29,790 h >ibts, 4500 mules, 1 h r >0 asses, 471,775 cattle 
^79,930 shup (10,000 bung ol supuioi bind , toll! wool clip 395 
Ions), 55,000 pi^s, md 1625 goats Then. wue 10,000 beehives 
(10 tons ol how } and 10 tons of wa\) The a^uuiltuial pioduets 
m 1S84 weie u turned as lollows — win it 7,812,316 bushels, nieslm 
65,736, i)c 218,720, bnli> 1,218 855, buckwheat 558 985, mai/i 
33,000, millet 129,973, oats 2,815,130, potitors 3,938,214, bcetioot 
o21 001 tons, wine 15,569,312 gillons, col/a seed 7790 tons, hemp 
seed 551 tons linseed 991 tons, 4Ii\ 1786 tons and foddei 745,792 
tons The loiests (oak, chestnut, pme, poplar, hornbeam, maple, 
ash, beech, and elm) yielded 3,180,000 cubic feet of wood, a thud 
ot which was applied to various uidustml uses Apples, peais, 
peaches, plums, chemes, and walnuts aie the pnnnpal fruits glow in 
The silt maishes, 4572 acies m evtent and employing 3500 woik 
men, ueldcd 2436 tons of salt m 1882. in 1884 18,409 tons of 
coal weie mined lion, mtimony, lead, “the Yendce diamond * 
(a kind of quaitz), china cli), and slate aio obtained ; and gnmte, 
gneiss, slati sclnst, limestone, cement, millstones, and chj aie 
olqei ts of industry. The eelebiated beds of sea -shells neai St 
Michel-en 1 Heim— 2300 feet long, 985 broad, and fiom 30 to 50 
feet in depth— show to wliat an extent the coast has nscn The 
wool spinning and weaving mdustiy occupies 12,570 spindles and 
520 hand looms; cotton, 3100 spindles and 5 looms, linen, 388 
spindles and 478 looms (8^ being powei loomed Tlieia are pot- 
tencs, papei -mills, tan jaids, tfye-voiks, a glass-work, manu- 
fntonesot hats, boots and shoes, and limpblack, floui -mills, dis- 
tillcues, tile-woiks, ind shipbuilding j aids, and saidmes and tinned 
foods aie piepaied, — in all 575 mdustiial establishments The 
six dme tislieij occupies 800 boats and 2000 men, and there aie 
extensive 0 } stei-bids neai Sables-d’Olonne Coin, cattle, mules, 
iish, salt, wmc, honey, wood, glass, and manuie aie expoited ; vfme, 
wcod, building inateml, and coal aie among the unpoits The 
shipping places aie Bourn and Beauvon m the Bicton maish, and 
Nonmoutiei, the island of Yen, St Gilles-sui-Vie, Sables-d Olonne, 
L’Aigmllon, and Luson m the Poitevm maish In 1882 a total of 
391 vessels (130,688 tons) enteicd and cleaied fiom all these poits. 
Vendee has 212 miles of i ail way, 335 of national and 2966 of othei 
loads, and 82 of navigable nveis aud canals In 1881 the popula- 
tion avis 421,642, and m 1886 434,808,— an mcieaso of 191,382 
since 1801. The department lonns the diocese of Lucon, has its 
court of appe ll and academy at Poitiers, and is included m the dis- 
tnet of the Nantes aimy coips. There aie three anondissements 
(La Koche-siu-Yon, the chef -lieu of the depaitment, with 10,991 
inhabitants m 1886 , Fonteiny le Comte, 9282 , and Sables d’Olonne, 
10,1 14\ 30 cantons, and 300 communes. Lucon (6285 inhabitants) 
is connected with the sea by a canal, and has a cathedial of the 
11th, 13th, 14th, 16th, and 18th centimes, with an elegant Gothic 
spue, a eloistei of the 15th and 16th centimes, an episcopal palace, 
and a hospitd, with poitiaits of the bishops of Lu$on, 

YENBOME, a town of Prance, chief-lieu of an arron- 
disseinent m the department of Loir-et-Cher, is situated on 
the river Loir, 109 miles south-west of Paris by the rail- 
way to Tours, at the junction of the line from Blois to 
Le Mans. The abbey of the Trinity (12th to 15th cen- 
tury) has a fine portal in florid Gothic style. A graceful 
balustrade luns round the building at the spring of the 
roof, and two rows of flying buttresses, themselves resting 
on other elegant buttresses, support the nave. The high 
gallery of the triforium, the rich traceries of the windows, 
and the modern fonts are woithy of notice. Part of the 
building is in the Angevin style of the beginning of the 
13th century. In the choir are some fine stalls and glass 
of the 15th and 16th centuries. The steeple, 262 feet 
high, which stands isolated in front of the chmch, belongs 
to the middle of the 12th century, and is one of the finest 
examples of Transition architecture. The lower part is 
rectangular and the upper octagonal, with a stone spire. 
It has been recently restored. The church of La Made- 
leine (15th century) is surmounted by a stone spire, an 
indifferent imitation of that of the abbey. The fine tower 
of St Martin (16th century) is all that remains of the 
church of that name. The town-hall occupies the old 
gate of St George; its river front is composed of two 
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luge ereuelhied ami machnohteil toweis, connected by a 
pavilion Tlio ancient hospital of St James afterwaids 
became a college of the Oiatonans, m which Mascaion 
was a professor, but is now a lyceum, the chaimmg 
chapel, dating fiom the l r >th centuiy, in the most flond 
Gothic sty le, is still pioseivtd Paits of the chateau of 
the counts of YeudOnie aie as old as the 11th centmy A 
public promenade leads to the curious vaults under the 
castle Ycndome is the seat of an archeological and 
scientific society, possesses a lilnaiy of 15,000 volumes 
and 305 MSS, and a museum, mostly aichceologieal, m 
front of which stands a statue of Eonsard. Theie aie 
some interesting houses of the 15th and 16th centimes, 
and near the town are the remains of a lioman theatre. 
The population m 1881 was 7913 (commune 9420), the 
corresponding figuies for 1886 being 7843 and 9325. 

YendOme ( Vindoumm) appeals originally to have been a Gallic 
oppiduxn, leplaced litei by a feudal castle, aiound which the 
modem town has arisen. Cliiistixnity was mtioduccd by &t Blen- 
heim m the 5th ccntuiy, and the abbey of tlxeTnmty was founded 
m 1030 About the end ot the 10th ccntuiy YendOme became an 
independent county, and was laiscd to a duchy m 1515 It long 
belonged to a blanch of the Bom bon family Dunng the Vais ot 
Religion the town was sacked by theTiotestants, by membeis ot 
the League, and was finally taken by Hemy IY Since then its 
industrial and commeieial impoitanco(tannenes and manufactones 
of woollen stufis and gloves) has fallen off Maishal de Rocham- 
beau was a native ot YendOme 

YENEERING is the ait of attaching thin sheets or 
leaves of wood, ivoiy, &c., to the surface of wood or other 
material of a less costly or less ornamental description. 
It is thus in connexion with wood, ivory, &c , equivalent 
to plating in the woikmg of metals. The ait is laigely 
practised in cabmet-w r ork Veneers are either cut or sawn 
«from solid blocks or planks. The ordinary veneer saw is 
a circular instrument of large diameter, made up of seg- 
ments of thin steel bolted on a strong circular iron frame, 
which gives the requisite stiffness and rigidity to the saw 
edge. The teeth of the saw are minute and finely set, so 
as to waste as little as possible of the valuable material 
as sawdust. With such a saw fiom 8 to 16 leaves per 
inch may be cut out ol a block of wood and as many as 
30 leaves of ivory, one-third of the solid being reduced to 
sawdust. Yeneers are also made from certain stiaight- 
giamed and pliant woods with cutting tools, either by the 
process of planing or of turning. For these methods of 
veneer-making, the wood to be operated on is first reduced 
to blocks of a size equal to the cutting edges by which 
they are to be made into veneer, and aie then steamed in 
a closed chamber to soften the fibre. In the plane veneei- 
cutting machines the block of wood may be stationary and 
the cutter movable, or vice vena , and the cutting edge is 
applied obliquely to the block. Immediately in front of the 
cutter pressure is applied to the block to keep the shaving 
from splitting up. With the planing machine from 100 
to 150 veneer leaves can be cut from each inch of thickness. 
By the lathe-turning method continuous stiips of veneer are 
obtained from circular blocks the width of the cutter, aud 
it is possible to reduce the block till a core of about only 9 
inches remains. In the cutting, as opposed to the sawing, 
of veneers there is no waste whatever of the solid maten 1$ 
but cut veneers aie not so serviceable, and the most vrh 
able veneer woods, being hard, cross-fibred, and bri t ^ 
cannot be treated otherwise than by sawing. In ver 
ing, the surfaces to be united, after roughening, so as to 
give grip, are coated with thm glue applied very hot, and 
then tightly pressed together in a veneering press, with 
heated cauls or plates of zinc applied to their surfaces, 
these cauls being contoured to the necessary outline when 
bent veneers a re being planted. Should the veneer show 
any blistering after removal from the press, heat, damp, 
and local pressure are applied till veneer and wood are 
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solidly cemented together. The surface is afterwards 
smoothed, polished, and finished as in dealing with solid 
cabinet woods. * 

VENEBEAL DISEASES. See Pathology, vol. xviii. 
p. 404, and Surgery, vol xxii. p. 20. 

V* VENEZUELA, 1 a federal republic in South America, 
lying between about 57° and 73° 30' W. long, and 1° 40' 
and 12° 26' N. lat. The republic claims that the area of 
its territory is 632,807 square miles ; but the boundaries 
are not yet definitely fixed, and its area is consequently 
uncertain. In the south-west it claims large tracts extend- 
ing to the south of the equator, which are also claimed by 
Colombia and Ecuador ; and in the east it claims from 
British Guiana the upper valley of the Essequibo, together 
with all the territory on the left bank of that river below 
the influx of the Bupununi. Of the total area claimed 
only about 439,000 square miles are actually under Vene- 
zuelan administration. 

Physical Features . — A branch of the eastern chain of the 
Andes enters Venezuela in the west about 7° N. lat., and 
under the name of the Sierra Nevada de Merida proceeds 
north-eastwards toward^ Triste Gulf. This branch consists 
of parallel chains enclosing elevated valleys, in one of which 
lies the town of Merida at the height of 5400 feet, over- 
looked by the highest summit of the chain (Picacho de la 
Sierra, 15,000 feet). The sierra contains the water-parting 
between the basin of the Orinoco and those of the small 
rivers on the north-west. Hence it may be considered to 
terminate where the Bio Claro, the stream on which Bar- 
quisimeto stands, after rising on its western slopes flows 
eastwards into the basin of the Orinoco. Beyond the Claro 
begin two parallel ranges known as the Maritime Andes of 
Venezuela, which stretch east and west along the coast. 
The valley between these two ranges is the most densely 
peopled part of Venezuela. Within it lie the town of 
Valencia (1800 feet), the Lake of Valencia (1400 feet), 
and the town of Caracas (3000 feet). Above Caracas the 
highest peak of the system, Pico de la Silla, rises to 8740 
feet. Behind the wide bay between Cape Codera and 
Cumana there is an interruption in the Maritime Andes ; 
but both ranges reappear between Cumana and the Gulf 
of Paria. West of the Maritime Andes low ranges (3500- 
5000 , feet) trend northwards from the end of the Sierra de 
Merida towards the coast, on the east side of the Lake of 
Maracaibo, while the region on the west of that lake consists 
of lagoon-studded lowlands. East and south of the Sieiya 
de Merida and the Maritime Andes the Venezuelan territory 
consists mainly of the basin of the Orinoco. This region 
is for the greater part of its extent thinly populated and 
little known. It consists of two portions, — a vast hilly or 
mountainous area, densely-wooded, in the south-east and 
south, and level plains in the north-west between the 
Orinoco and the Apure and the mountains. The latter is 
known as the llanos of the Orinoco, a region described by 
Humboldt as a vast u sea of grass,” with islands of wood 
scattered here and there. Since the time of Humboldt, 
however, the aspect of these plains would seem to have 
changed very considerably. On the Occasion of Appun’s 
?dsit in 1850 trees seem still to have been comparatively 
' rare;, but a different aspect was presented when Dr P. 

- Jonas visited the llanos in 1878. From the Galera, the 
; southernmost range of hills north of the Orinoco basin, the 
'traveller, sax, a vast plain thickly grp wn with low trees, 
among, which the chaparro was chiefly represented. Few 
places were quite destitute of trees; and these of small 
. . extent. As iar - as Calabozo (about one-third of the dis- 
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tance between the hills and the Apure) it was now chaparros 
(evergreen oaks), now mimosas, which were the prevailing 
feature of the landscape, though other trees were not rare. 
But towards the south the open grass-covered spaces in- 
creased in number and area. To the south of Calabozo 
woods of considerable extent were seen. This change in 
the character of the landscape is due to the decline of 
horse and cattle rearing in the llanos, partly in consequence 
of political disturbances and partly of a murrain which 
broke out in 1S43 among horses, mules, and asses, and in 
that and several subsequent years reduced their numbers 
by several thousands. 

Geology. — Geologically the chief mountain ranges of Venezuela 
are'all similar in structure. The nucleus of the Sierra Nevada de 
Merida is fornfed of platonic or metamorphic rocks (granite, syenite, 
gneiss, crystalline schists, &c.), and this series is continued through- 
out the northern chain of the Maritime Andes. Stratified rocks 
belonging to the Cretaceous system are found on both sides of the 
plutonic nucleus of the former range, and are those chiefly seen in 
the southern chains of^he Maritime Andes. Most of these deposits 
belong to the upper members of the Cretaceous system ; but the 
lower members come to the surface in considerable patches west 
of the Sierra Nevada de Merida, and in the chains just referred to. 
Tertiary and Quaternary deposits (generally as compact marl, sand, 
shingle, and conglomerate) are spread over nearly all the llanos, as 
well as round the Gulf of Maracaibo, and in the plains drained 
to the north by the Unare, between the two sections of the Mari- 
time Andes. The hills and mountains east of the Orinoco, accord- 
ing to Humboldfcj Schomburgk, and Codazzi, seem to be mainly 
composed of granite, syenite, and othe* crystalline rocks. 

Glimate. — The climate and vegetation are such as might he ex- 
pected from the tropical situation of the country. But Venezuela, 
as well as the rest of tropical South America east of the Andes, is 
directly exposed to the trade-winds. The temperature is thereby 
considerably moderated, and no such extremes of heat are to be 
me* with as are experienced in the corresponding latitudes of 
northern Africa. The more populous parts of Venezuela are, how- 
ever, hotter than the maritime districts of Guiana, being less directly 
exposed to the Atlantic breezes. At La Guaira the mean temper- 
ature of the year is 85° Fahr. ; at Caracas, only 10 miles distant but 
3000 feet higher, it is 71°*2 Fahr.; and the greatest extremes that 
have been observed at the latter station since 1868 are 83 0, 4 and 
48° Fahr. At both stations the hottest periods are the middle of 
April and the end of August, when the sun is in the zenith. 
Everywhere there is a well-marked distinction between a dry and 
a rainy season, the latter occurring in the English summer months, 
when the sun is in the northern hemisphere and the force of the 
trade-wind on the north coast of South America is considerably 
slackened. At La Guaira the rainy season proper lasts only three 
months (May to August) ; but this season lasts longer in the 
mountains and in the llanos. 

Fauna.—The fauna includes among the mammals the rodents 
and carnivores common to the rest of tropical South America. 
The manatee is met with nearly everywhere on the coast. In all 
the rivers are to be found caymans, electric eels, rays, and caribs, 
the last (Fygocentrm piraya, P. nigricans , P. niger, Miafl.) consist- 
ing of several species of savage and voracious fishes armed with 
two rows of very sharp teeth. Among the venomous serpents are 
the striped rattlesnake (Orotalus durissus) 1 Zachesis mutus, an ally 
of the rattlesnakes, and a rather rare species of Gcphias. Among 
the non- venomous sorts the commonest are the boa constrictor, the 
anaconda {FhmceUs murinus ), and the Gol-iiber mriabilis. Among 
birds is a singular form known from its note as the bell-bird 
( Ghamorhynchus camnculatus). Coral , banks abound on the coast ; 
like the waters which sumrand the roots of the mangroves, these 
teem with marine life, and are peculiarly rich in beautifully coloured 
crustaceans. Swanns of locusts sometimes commit great ravages 
among the fields and plantations. 

Flora * — The lower slopes of all the mountains are clad with the 
richest tropical vegetation. Amidst, an, endless variety of dicoty- 
ledonous foliage trees, interlaced by numerous twiners and climbers 
and adorned with epiphytic orchids, TillanMm % aroids, and Lop- 
anthace&i grow numerous palms and tree-ferns, up to the height of 
; about 3500, feet. From among the forest trees may be singled put , 
i; for mention the silk-eotton tree {JBonibax Oetba), the mango {Ma W*- 
femindim), the saman { Inga mman), —remarkable, like the; last- 
mentioned, less for its height than for the extent and density of ' 
the shade which it casts,*— the cow-tree {Brosimm Gtilactodendron), . 

• and the Attalea spedosa ^ this last - being one of the finest ornh- ' 
meats, of the palm tribe, a tree whose stem, 40 feetin height, Carries , 
erect on its crown leaves which, also .grow to a height of 40 feet; y 
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yellow fever in many of the coast towns. From these swamps, 
however, La Guaiia is free, anil there the yellow lever is not a 
itguhir visitant. * 

Vegetable Products.— The two chief crops grown for food are 
nunioc and maize, the latter being geneially giound coarse and 
hiked into a kind of cakes called at epos, which are eaten hot like 
the Mexican toi tillas. Among othoi vegetable products which take 
tin important place in the Venezuelan dietary aie all kinds of tropical 
finite, including several kinds of melons and pumpkins, the sugar- 
cane (the sugar in a little refined condition, known as papelor, 
being a favouiite article of food), the taro, sweet potatoes, various 
beans (including two species of Pfiuscolus, which glow only high 
up in the mountains, but are highly prized everywhere), and a species 
of hemlock (Conium /now fuff urn), which is eaten like celery. Of 
plantation products grown for export by far the most important aie 
coffee and cocoa, next alter which come tobacco and cotton. The 
following table (I.) shows (in thousands of lb) the variation^ in 
the export of those products in seveial years since 1&J0-31 : — 


Year. 

Coffee. 

Cocoa 

Tobacco. 

Cotton. 

Year. 

Coffee. 

Cocoa. 

Tobacco. 

Cotton. 

1S30-J1 

Il,bb4 

7301 

103 

fls 

3S64-G5 

2^407 

8,386 

548 

5405 

lb 10-41 

20,-Hb 

7770 

1212 

2038 

1S74-75 

7*2,203 

10,725 

337 

4001 

1800-51 

38,4.12 

8230 

1530 

781 

18S3-S<> 

80,115 

11,208 

15o 

273 


This table clearly shows that coffee is rapidly taking a more and 
more important place as the leading staple ol Venezuela. The only 
date at ■which the cxpoit of coffee shows a decline as compared with 
the previous date mentioned is 1864-65, when, it is clear, from a 
comparison of this column with that under cotton, that a consider- 
able area must have been temporarily given up tathe cultivation of 
cotton in consequence of tub Civil War in the United States. As 
regards quantity, Venezuela held the fifth place among the coffee- 
exporting countries of the world on an average of the ten years 
1872-S2. 1 Both coffee and cocoa are grown under the shade of ery- 
thrinas, the scarlet racemes of which at the flowering season impart 
a brilliant aspect to the plantations. Besides the products above- 
mentioned, sugar and indigo at one time figured largely amongthe 
exports of Venezuela. ; but both of them have now almost disappeared 
fiom the list of exports, the former in consequence of the decline 
in cultivation, the latter because of the increasing consumption of 
papelon among the inhabitants. 

The following table (II.) shows, in thousands of acres, the extent 
of land under the principal crops in 1875, according to Codazzi, and 
in 1883 according to official estimates : — 



1875. 

1S83. 


1875. 

1883. 

Cotfep 

Smpu-cono 

Bananas 

Vegetables 

Maize ,j 

335*7 

S6*0 

60*2 

42*5 

343-1 

97*3 

92*4 

97*1 

07*0 

Manioc 

Cocoa 

Tobacco 

Vaiious fiuits 

Cotton 

42*3 

50*9 

9*9 

ii : 8 

67*9 

60-8 

15*6 

21*2 

4 ’9 


Live-Stock . — The number of live-stock was officially returned in 
1883 as follows: — cattle 2,926,733; sheep and goats 3,490,503; 
horses 291,603 ; mules 247,703 ; asses 658,764 ; pigs 976,500. 

Minerals , — The principal minerals of Venezuela are gold, copper, 
phosphate^ and coal. The rich auriferous deposits on the banks of 
the Yuruari lie 100 miles south-west of the principal mouth of the 
Orinoco. At Aroa in the north-west, about 75 miles west of Puerto 
Cabello, are rich deposits of copper ore. Phosphates are obtained 
from the islands of Orchilla and Aves, which lie to the east of the 
Leeward Islands of the Dutch. A large deposit of bituminous coal, 
said to he of very good quality, exists about 6 miles south of Barce- 
lona, and a concession for a railway from this port to the coal- 
bed lias been obtained from the Government. Another extensive 
deposit of bituminous coal has been found on the banks of the 
Utare, a small stream which empties itself into the sea about 40 
miles east of La Guaira. Good petroleum is refined from deposits 
worked near Belijoque in the state of Los Andes. Both gold and 
copper ore are important exports, gold ranking in this respect next 
after coffee* The total amount of gold exported from Ciudad 
BolivaT from 1866 to 31st December 1886, so far as the export was 
controlled by the state, was 1,946,383 oz. ; but it is estimated that 
within that time about half a million oz. were smuggled away. 
During the five years 1882-86 the average annual yield was about 
£740,000, The field from, which this yield is derived is at present 
one of the most promising in the world, but the frontier disputes 
between Great Britain and Venezuela interfere with the investment 
of capital for the development of some portions of it to which both 
Governments lay claim, filter and tin aro also met with, but 
neither has yet attained any commercial importance. 

Industry . — Manufacturing industries aro in general undeveloped. 
Artisans from Europe and North America are now sottled in all the 
chief towns, and cotton w eaving factories have been established. 

1 Ranking after Brazil, Java, Ceylon, and Hayti, 


The manufacturing industries most extensively pursued arc the 
making of shoes and hats. The latter industry is chiefly in the 
hands of Germans. A material called jipijapa.is very largely used 
for the making of a kind of hats in imitation of Panama straw lints. 

Commerce .— -The total \aluc ol the imports amounted in the year 
1885-86 to £2,498,135, and that of the exports to £3,292,171. 
The principal exports, besides the plantation products and minerals 
already mentioned, are hides and skins, coil’, and animals ; those of 
minor* importance are staich, indigo, sugar, tonqua beans, cinchona, 
caoutchouc, divi-divi, cocoa-nuts, copaiba balsam, plants, and tim- 
ber. The principal imports aie manufactured articles, drugs, and 
wine, the last from Spain. Petroleum is imported from tlie United 
States* though it is expected that the native supplies will soon 
meet the home demand. Foreign commerce is chiefly carried on 
with the United States, Germany, France, and England. There is 
also a coasting trade of considerable magnitude (value £2,382,719 
in 1883). The chief seapoits are La Guaira (14,000 inhabitants) 
and Puerto Cabello (10,145), which has the linest natural haibour 
in Venezuela, enclosed by a ring of coral reefs ; the next in import- 
ance are Maracaibo (31,921), Ciudad Bolivar (10,861), Carupano 
(12,389), Puerto Sucre, Puerto Guzman Blanco, La Vela (the port 
of Coro, opposite the island of Curacao), and Guiria (on the Gulf of 
Paria). Ciudad Bolivar is 236 miles up the river Orinoco, the 
navigation of which by any moutli has been free to all nations since 
the 25th of October 1886. 

Communication . — The total length of railways open at the end 
of 1886 was 144 miles, and 263 miles weie then in construction. 
Tlie length of telegraph lines at the lame date was 2595 miles. 
The railways already in existence or in construction are all short 
lines connecting the chief seaports with the nearest important in- 
land towns or seats of mineral production, or lines radiating to the 
more important towns round Caracas. The principal inland towns, 
besides Caracas (#.«?.), the capital (population 70,509 in 1883), are 
Valencia (36,145), Barqnisimeto (28,198), Merida (10,747), Cala- 
bozo, Baiinas, Nutrias, and Matuiin (14,743). 

Population, Area , The republic is divided into eight states, 

eight fcdeial territories, the federal district, and two national 
colonies, the names of which, with their area in square miles and 
tlieir population according to an official estimate lor 1st January 
1886, are given below : — 



Armisticio, Alto Orinoco, Amazonas, Yuruari, and Delta include 
the disputed tracts of territory. The population of Caura ill the 
preceding table is included in that of the state of Bolivar, the popu- 
lation of Armisticio and Delta in that of the states of Bolivar, 
Zamora, and Los Andes, and of the colony of Bolivar in that of 
the state of Guzman Blanco. The agricultural colonies are under 
the administration of a governor subordinated to the ministry of 
progiess (del fomento). The pure white population is estimated at 
only 1 per cent, of the whole, the remainder of the inhabitants be- 
ing Negroes (originally slaves, now all free), Indians, and mixed 
races (mulattos and zambos). 

Religion, Education, <&c . — The Roman Catholic is the religion of 
the state, but liberty of worship is guaranteed by law. So far as 
legislative enactment goes, elementary education is now well pro- 
vided for ; but in the year ending 30th June 1886 the total number 
of common, municipal, and private schools was 1957, and the num- 
ber of pupils 99,466. There are also two universities (Caracas and 
Merida), 19 federal colleges, and various other public and private 
institutions for higher education. The standing army consists of 
about 2800 men, but every male subject between eighteen and forty- 
five has to be enrolled in the national militia. The monetary 
system of Venezuela is that of the Latin convention, the fiauc 
being represented by the bolivar. The French metric system of 
weights and measures is likewise the legal system ; hut the old 
weights, the libra =1*014 lb avoir., the quintal =101*4 lb avoir., 
and the arroba= 25*35 are also in use. 

Finance .— The revenue, which is chiefly derived from customs 
duties, amounted in 1885-86 to £1,093,644 and the expenditure to 
£1,239,400. The public debt, of which the external portion alone 
amounted in 1878 to nearly £11,000,000, including arrears of in- 
terest, was reduced in 1881 to a total of £4,000,000 by the issue of 
new bonds in place of all the old ones, both external and internal. 
At the end of 1886 the external debt amounted to £2,680,850, 
bearing interest at 4 per cent 
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Constitution . — The constitution is modelled to some extent on 
Hut of tin* United States. At the head of the executive is a pie- 
mM< lit, Mho is assisted by right miuisteis and a iederal council. 
The legislative authority is nested in a congress of two houses, — 
o senate (2i niembeis) and a chamber of deputies (52 mcznbei s). 
The members of the chamber of deputies (one for eveiy 35,000 in- 
habitants, and one moic for an excess of 15,000) are elected every 
iom yeais directly by the electors of the states and the fedeial dis- 
triri, those of the senate by the legislative bodies of the dillerent 
shies (thiee for each). The congress elects the member^ of the 
itdeial council, in which there is one senator and one deputy tor 
eadi of the political divisions of the republic, and one dtpuh for 
the fedeial distiict. The fedeial ooun< il elects the pit sident. The 
itdeial eonneil and the piesidont remain in ollicc for two }cais. 

History.— ' The coast of Venezuela w as the first pait of the Aiuevicm 
mainland righted by Columbus, who, timing his third voyage m 
1198, enttred the Gulf of Paiia ami sail* <1 along the toast ol the 
delta of the Oiinoco. In the following year a nnuh gieater extent 
of toast was traeed out by Alonzo do Ojeda, who was accompanied 
by the more celebrated Amerigo Vespucci. In 1550 tlio tenitorv 
was elected into the eaptain-generalcy of Caracas, and it remained 
under Spanish rule till the eaily part of the 19tli century. Buiing 
this penod Negro slaves w*eie introduced ; but less attention was 
given by the Spaniards to this region than to other parts of Spanish 
America, which wore known to be noli in the precious metals. 

In 1S10 Venezuela rose against the Spanish yoke, and on 14th 
July in the following year the independence of the territory was 
proclaimed. A war ensued wliieli lasted for upwards of ten yeais, 
and the principal events of which are described under Bolivaii 
( q . i\), a native of Caracas and the leading spirit of the revolt. It 
was not till 30th March 1845 that the independence of the republic 
w-as recognized by Spain in the treaty of Madrid. At the date of 
the battle of Carabobo (1821), by which the power of Spain in this 
part of the world was broken, Venezuela formed part of the federal 
state of Colombia, W’hich embraced also the present Colombia and 
Ecuador ; but a meeting of Venezuelan notables on 26th November 
1829 declared for the separation of their country fiom the coil- 
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fediruy. Venezuela passed tlnougli the in yeais of its inde- 
pendent existence with nioie ipiiotm ss than the otlwr immhus of 
the conit dei ary. In lb 16 there began a senes ot civil uaisand 
u volutions, which continued, with but short periods of nst, down 
to the close of 1S70. . The chief rival pm tics in these internal dis- 
sensions weie the Unionist" and the FedenJists : the tonne r aimed 
at securing a stiong eential Government, while tin* latter, who 
were ultimately victorious, desired to obtain a large measme of 
independence foi sepaiate state s. It was during these troubh s that 
the emancipation of the slaves took place, under a law’ of 2ith 
Man'll 1S51. On 2Sth Mai eh D64 a fodual constitution was 
diawn up for the republic. Tin cm* vcais lanr, however, the civil 
wair broke out again, and matteis < unturned in an unsettled state, 
till in December 1S70 Dun Guzman Dhineo, who had tihou the 
leading part oil the side ot the Fed* lalists, was claimed piovisionil 
piesident. From that date Dlaneo acted as diciatoi till 20th 
Kbrulhy 1S73, ^hui he was cleetul constitutional pieaident for 
four yeais, and it lias been chiefly owing to his cueigy and ability 
that the tonfcdeiacy has since proceeded on a couise of orderly 
development. The two ilouiishing agricultural colonics all eady 
mentioned vveie founded during his first tenure ot olfiee, m 1S71. 
The chief event in recent yeais 1ms been tlio l e-division of the 
territory in 1881 into tl*s states and territories whose names aie 
given in the table above. 

Bibhoqra /iJjy.—Spo Humboldt, Voyage avr Regions 1 q it intu tales. Pans, 1S01; 
C. Y. Appun, Untu thn Tropen, i ol i., Jena, 1S71 ; A. ('oilom, Uisunicn dr 
la (hnqrutiu de Venezuela, Pans, 1S41 ; Dr It. Vill.Turm io, bn lapublba do 
Vtiazudabajoln Pun hide Virtu (It la (Jeogrufia, tea t Gai leas, 1SS0; DrW. Sievcrs, 
“ Reisebenehte ans Venezuela,” m Mittnl. gmqr. Gi ,dhdt., Hamlmij, ISSi; Dr 
P. Jonas, “Naclinchten ana Vent/uela,” in Bite matin's Mi ttf thing n, 1878 and 
1879 ; Butisli and U. S. Consular Repot t% &e.; J. V. Spence, ’Ihc Land of 
Bolivar, London, 2 \ ols., lb7S. Tte^udnig tlio "eolo,^, see Hermann Kai stm, 
Groloqie fit VAnuenm Colombo, Boh vat team (with & geological map and culit; 
plates), Beilin, 4to, !&$<*; and a paper on tliegatd mines of Venezm la 1>> O. 
Le Neve Foster, m Quint fount hi oL Sc., \ol: xxv, ISbO. lie ;ai fling 1 lio 
fauna and tima, see A. Erast, Kstudios bobre la Flaw // Fauna (U Venumla, 
Caracas, 1877, 4to. Tlieie is a map of Venezuela bv A. Cmla/zi m Jour sheets, 
with views and statistical tables, 1870; and a physical and political map 
accompanies the Statistical Annual */ issued by the lmnistiy of pi ogress (Car icas, 
1SS7). (G. G. C.) 


YENJCE 


Part I. — History, 

Origin of A LTHOUGH the numerous marshy islands of the la- 
:Ue state. J\ goons extending along the north-western shores of 
the Adriatic between Altinum and Adria are known to have 
been largely used from the beginning of the 5th century by 
the inhabitants of Yenetia (compare vol. xiii. p. 447) — one 
of the twenty-nine provinces into which Italy was divided 
by Constantine — as temporary retreats from successive 
barbarian invasions, the first permanent settlement on the 
site of the present city of Venice — the Rivo Alto (Rialto) 
and its numerous adjacent islets — cannot with certainty 
be traced further back than to the beginning of the 9 th 
century. The physical conditions with which the earliest 
inhabitants had to deal were such as might seem singularly 
unpropitious to the growth of a large and prosperous city. 
Their untillable and salt-encrusted soil possessed no kind 
of mineral wealth; the thickets which here and there 
diversified the surface of the barren marshes produced no 
serviceable timber ; and even drinkable water was hardly 
obtainable ; yet it was here that the Venetians by their 
inventiveness, their energy, their industry, and their genius 
for commerce succeeded in establishing themselves on a 
firm soil and maintaining their independence, in making 
their neighbours their tributaries, in sending their fleets 
to distant shores, in controlling the destiny of empires, 
and consolidating a naval power that is unique in the his- 
tory of the world, 

Maritime The Venetian form of government — that of an aristo- 
ribuues, (*ratic republic — had its first beginnings at a very early 
period. Originally all power had been delegated to 
magistrates known as tribvni mar it mi or maritime tri- 
bunes ; but in 697, in order to give greater strength to the 
supreme power and more unity to the popular represent* 
Doge, tion, a, doye or duke was chosen, who had his residence in 
the little town of Horaelea. The first to bear this title 


■was Paulucio Anafesto; the assembly by which be was 
elected consisted of the entire body of the inhabitants, not 
only of the towns on the mainland, -which were constantly 
under fear of renewed barbarian devastations, but also 
those of the islets of the lagoons. Although all had equal 
electoral privileges, there were gradations of social rank, 
the citizens being divided into three classes — the imucjiori, 
the mecliocri , and the minori. The -new arrangement lasted 
only forty years, when a general assembly resolved by ac- 
clamation on the abolition of the ducal power, for which 
was substituted that of the maestri della mil hi a, whose 
term of office was to last only for a year. The inconveni- 
ences of the new system, however, soon became apparent, 
and five years later (742) the assembly demanded the 
restoration of a single popular representative with life 
tenure, who again bore the title of doge. On this occasion 
the newly elected doge transferred his residence from 
Heraclea to Malamocco. The practical risks involved in 
the new’ experiment are obvious. In the succession of 
doges some were almost sure to show themselves unfit for 
the supreme power, others to disregard the authority of 
the auxiliary magistrates associated wfith them for purposes 
of control, and some even to aim at the establishment of 
an hereditary tyranny. Consequently the next sixty years 
witnessed a succession of bloody revolts, in the course of 
which three doges were put to death, one deposed and 
exiled, and several others condemned to lose their eyes. 
[Nor was the incapacity or the ambition of individuals the 
sole cause of such revolutions : new circumstances as they 
arose sometimes compelled the doges by the very law of 
their existence to seek support outside the limits of the 
state, at one time from the Greek empire, whose frontier 
extended to their very doors, at another time front the 
Lombards, the latest invaders of Italy, who had permanently 
established themselves there and were daily acquiring new 
influence. Foreigners wffio, in connexion with the interests 
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of comma cc, had entered into close relations with the 
Venetians took advantage of these to stir up troubles, and 
sought to conciliate the doges 'with a view to the enhrge- 
nu nt ot their trading pm lieges or the concession of mono- 
War polies Between 712 and blO ^aiioub struggles aro^e 
TvitU which called for the intervention in the lagoons of the 
generals ot Pippin and Ins son Chailemagne. Doge Obe- 
luio, a cleclaiul paitisan of the Franks, allowed a war to 
biuik out l>e tv ecu the Venetians and the Lombards, in the 
tomse ot wbith Pippin seized Giado, the see of the patri- 
arch, burnt Caorle, Jesolo, and Hcraclea, encamped in 
Albiola, and, forcing his way into the lagoon, thicatcned 
Malnmocco itself (see map, p. lo7 below ). Peac£ was 
afterwards concluded, and the danger to ffliich the last 
refuge of the fugitn es from the mainland had been exjiosed 
led to their increased security. For, whether from the 
instinct of self-preservation or from a grow mg conscious- 
ness of the idea of fatheiLind, tlio&e fishermen became 
drawn together more closely than* ever for purposes of 
common defence, and found thenisthes possessed of a 
power hitherto unsuspected, so that they veie able to com- 
pel their enemies to respect their independence and enter 
Founda- into commercial relations with them. The year 810 was 
lion ot one the most important in the annals of Venice : it was 
the uty. thoa that the people finally abandoned the mainland in 
order to make the R^vo Alto with its surrounding islets 
the permanent seat of their government. The same year 
witnessed the beginnings of the basilica of St Maik, 
Angelo Partecipazio, who had proposed the migration to 
the Rialto, was chosen doge, and the town of Venice may 
be said to have been then founded. - 

Early From 811 to 1026 there was a succession of eighteen 
doges, doges, of whom no fewer than fifteen w 7 ere selected out of# 
three leading families, political powder thus plainly tend- 
ing to become hereditary. It was no uncommon thing, 
howler, for the people again to dismiss those whom they 
had thus placed in power. Murder, exile, cruel punish- 
ments, closed the career of more than one of the doges 
who had been called to the supreme authoiity by a unani- 
mous vote ; whole families connected with mlers who had 
been deposed or put to death were compelled to quit the 
islands, and sought the help of the emperor Otho II. 
That emperor w r as preparing an expedition against Venice 
at the very moment of his death ; and now once more the 
Venetians found safety in the very greatness of the danger 
which had threatened them, for the peril itself indicated 
to them tho future at which they ought to aim if they 
would live and rule. 

Suppieb- From the necessities of its geographical position the 
sion of Bew & tate wms bound to become a maritime pov r er and to 
mates. 0 *°°k to ^ ast * Towards the end of the 10th century 
the doge Pietro Orseolo by a vigorous effort cleared the 
sea of pirates, who dwelt on the eastern coast of the Adri- 
atic and seriously harassed the Venetian commerce, and 
pursued them into the recesses of Quarnero and the islands 
of Istria. On 20th May 998, having advanced as far as 
Dalmatia, he came upon them in their apparently inac- 
cessible retreats, and inflicted upon them a great slaughter. 
Having thus given full security to trade, he constituted 
himself protector of the sea from Trieste to Albania, re- 
ceiving in consequence the title of duke of Dalmatia. It 
was to symbolize this dominion that Venice instituted the 
superb ceremonial of the espousals of the doge with the 
Adriatic, which was annually observed on Ascension Day. 
Period of The republic began henceforward to undertake the busi- 
cruBadea ness of transporting to the East the successive armies of 
crusaders, to whom she lent on hire the fleets which were 
built in her arsenals ; and these bold enterprises, at once 
^religious, commercial, and military, procured for her in 
exchange important stations on the east of the Adriatic 
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and in the islands, as w T ell as colonies and factories advan- 
tageous for her commerce. The whole littoral from Trieste 
lo Albania became in this way a sort of piolongation of 
the Venetian coast. Tho Byzantine emperors could hardly 
fail to become jealous of this great though pacific influence, 
and of the wealth thus created under their eyes and at 
their expense; and in the spiing of 1171 Manuel I. 
ouleied the sequestration of all Venetian goods and of all 
! Venetians who had settled within the empire. Such a 
high-handed act at once called forth an outburst of enthu- 
siasm, and the doge, Vitale Michieli IT., sent out against 
Constantinople an imposing fleet to avenge the cause of 
the Venetian colonists. An outbreak of plague, however, 
on boaid the fleet compelled him to return to port; in so 
doing he brought the scourge to the town itself, — a dis- 
aster which led to his death at the hands of the infuriated 
populace. Even this catastrophe was not without its uses, 
for it led to the introduction of reforms fitted to give 
greater internal stability to the state. 

Under Sebastiano Ziani, Michieli’s successor, the con- Consti- 
stitution underwent a fuither modification. The citizens, tutl0n of 
already dhided into quarters ($estien\ nominated twelve tlie state * 
electors, w r lio in their turn made choice of forty picked 
citizens in each of the divisions of the city. The 480 thus 
chosen constituted the great council, a body possessing at 
once deliberative and executive functions. Before this 
period certain intimate councillors, two of them perma- 
nent, had been summoned to act as advisers of the doge 
in matters of importance ; but now their number was in- 
creased and they were requested (hence the name pregato) 
to assist the head of the state in all circumstances. Tho 
two permanent councillors of the doge, increased to six 
and conjoined with the supreme magistrates on whom the 
administration of justice had always devolved, formed the 
lesser council, which afterwards came to be known as La 
Signoria. If we add, finally, to the powers already enu- 
merated the council of ten, which was instituted later, and 
also take into account the increasing body of secretaries 
and the magistracies which w r ere gradually created as need 
arose, we shall have an adequate conception of the per- 
fected instrument of government by which the republic 
was controlled from the 13th century until its fall. While 
the political organization was thus rapidly developing, the 
change which w T as also passing over its democratic spirit 
must not be oveilooked : the simple citizen gradually lost 
.his privileges, and the increasing restrictions laid upon 
freedom ultimately made the government essentially aris- 
tocratic. Towards the end of the 13th century (1297) the 
important measure known as the “ Shutting of the Great 
Council J3 (compare vol. xvii. p. 527), and subsequently the 
inscription in the Golden Book of the names of all branches 
of the noble houses, for ever shut against plebeians every 
avenue to power. For a long time before this the right 
of electing the doge had been restricted to certain care- 
fully-selected citizens, — a constitutional change of capital 
importance, which had caused much discontent and raised 
such a ferment in the mind of the masses that the first 
doge who was thus chosen, realizing the danger of the 
situation, refused to accept the dignity. The number of 
the electors was consequently increased and the election 
made subject to a number of ballots intended to safeguard 
the integrity of the vote ; but it remained none the less 
true that to the people had been left nothing more than 
the illusory right of approving by acclamation in the 
basilica of St Mark each new doge after his election. The 
aristocracy, as it felt its growing force, proceeded to en- 
large its powers, and did not fad to guard them down to 
the fall of Venice by constantly increased restrictions. It 
was not long, it is true, before the danger attaching to so 
great a power separated from the living forces of the nation 
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was perceived, and there came to he instituted special kinds 
ot magistrates, such as tlie “correctors of the ducal engage- 
ment,” whoso function was to revise the charter to which 
lie was to sw car, and who steadily exercised it in the way 
of restarting his freedom in such a manner that about the 
1 Gth centiu y his lot was little better than that of a prisonei 
of state. Then there weie the “examiners ot the deceased 
doge,” instituted in 11501, — posthumous judges whose \ in- 
dicts on each depaited doge on behalf of posterity still 
f iiither conspired to neutralize the daugcis arising tiom 
personal powei. 

p, no lot The history of Venice w r a% officially written by contan- 

go. itist poiary chroniclers. The lecords they hav e left aie of course 
i*iospei- exceedingly valuable; but, as they wue subjected to a 
1 J rigorous censorship, the clement of criticism is quite ab- 
sent. Modern iuvestigatois, viewing the events fiom the 
outside, have been much more successful in foiming a tiue 
judgment upon them and in tiacing effects to their actual 
causes. Those Venetians who, since the fall of their re- 
public, have endeavoured to investigate its annals in an 
independent spirit have come to the conclusion that it was 
between the 12th and tkg 15th century that the state 
reached its highest prosperity and power. In point of 
fact, the republic had at the beginning of the 13th century 
become so powerful that the Byzantine empire fell into its 
hands through the conquest of Constantinople by the doge 
Enrico Dandolo (1204). The Venetians even sought to 
raise a Latin ernpiie upon its ruins, but the attempt was 
frustrated by the jealousy of the rival republic of Genoa, 
which re-established the Greeks in 1261. The period be- 
tween 1172, the date of the election of Sebastiano Ziani, 
and 1300, that of the election of Pietro Giadenigo, is one 
of the most brilliant in the history of Venice. The union 
that prevailed among all the citizens, the common effoit 
of all classes, the military energy ot the Government, the 
supple flexibility of its policy, had given them Constanti- 
nople ; and the peace which they made with Pakeologus 
on his restoration to the Byzantine throne brought them 
many splendid advantages. It was in virtue of these 
successes aud in the midst of the internal peace which 
they had secured that Pietro Gradenigo proposed the 
“ Shutting of the Great Council,” a measure the importance 
of which can be traced throughout the subsequent history 
of the state. Its effect was to exclude from political power 
all who had not been members of that assembly during 
the previous four years ; in a word, it constituted an heredi- 
tary legislature. Grave as the measure was, alternately 
accepted, rejected, modified, and never unopposed, it was 
finally carried. The new body enacted new laws and pro- 
vided administrative heads for the ten departments of 
government,— justice, legislation, worship, finance, com- 
merce, education, war, marine, public health, and city ad- 
ministration. The powerful aud wealthy republic now 
found the honour of its alliance sought by emperors and 
popes; the standard of St Mark was a familiar sight all 
over the Mediterranean ; and ultimately Venice entered the 
“ European concert.” Now, too, she began to show that 
devotion to architecture and the fine arts generally of 
which the basilica of St Mark’s and the ducal palace aie 
the most striking monuments. 

Kf latum Grown wealthy by commerce, and having acquired by 
\utk the the force of arms considerable territory on the east of the 
Adriatic, the Venetians now cast their eyes towards Am 
Their adventurous travellers had penetrated to the central 
regions of that continent, and Marco Polo on his return 
dazzled the populace by his wondrous tales and excited the 
cupidity of the merchants with visions of the riches of the 
East. New commercial enterprises were entered on; 
samples of Oriental industry with all their splendour of 
colour and delicacy of pattern were brought home : glass, 
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ciiameh, tapcriiic^, silk*, served as modtK to the cleft 
tutsans, who diew fiom than new mediation and, re-dis- 
covering the society ol the smith’s and potter’s and glass- 
blowers ait, repi educed the aitistic triumphs ot their 
Oriental niastu*. Nor were lettu* neglected: nch and 
ancient manuscripts were brought trom Gueee ; a friendly 
asylum was offt ltd to exiled men ot genius and learning ; 
and fieedom oi thought and intellectual independence be- 
gan to be cxeicised 

It Yeui<e in the course of its lustoiy was able at one* oin- 
peuod or another to show it* superionty in ev< 13 field ot lll< - Kn l 
activity, if at the same time it was able to show” enduring 0 
stability mils institutions and a wealth ami political powu tians 
quite out of piopoitionto the smallness ot its tcnitoiy and 
the number of its subjects, it owed these 111 the hist instance 
to its genius for commerce and to its maritime ascendency 
This commercial genius led in the first place to the de- 
velopment of Venetian shipping, the growth of the arsenals, 
and laige advances m'tke art of naval construction, and 
ultimately icsulted m indisputable naval snpiemaoy. The 
beginning of its fortune was in the salt tiade, of which it 
had the monopoly throughout cential Europe. Derides 
working the sources of salt which they had within their 
own territory, the Venetians rented those of their neigh- 
bours the Bolognese, and found access to the iotk-salt 
deposits of Austria and Hungary; ^nd in every instance 
where a treaty was made with a foreign power a clause 
was introduced reserving to Venice, whether as victor 
or as vanquished, the exclusive privilege of supplying this 
commodity. The arsenal of Venice, which still exists, w as The ai- 
its palladium ; the high organization of this establishment, &enaL 
the technical skill of its workmen, the specially selected 
|pody of the “ arsenalotti,” to whom the republic entrusted 
the duty of guarding the senate and great council, and its 
admirable discipline were for centurios the envy of other 
European powers. The enemies of the republic frequently 
made special efforts to destroy it by espionage and treach- 
ery. At the most critical period in its history, when it 
was engaged in its great struggle with the Turks towards 
the end of the 16th century, the arsenal regularly sent 
forth a fully equipped galley each morning for a hundred 
successive days. The power or decadence of the republic 
at each period may be measured by the extent of its build- 
ing-yards and by the number of its workmen and seamen. 

Where an ambassador had once seen an imposing force ot 
200 galleys all fully equipped for sea, another two centuries 
later saw only 20 ships of war, 1 G galley*, and 2 galeasses. 

At the acme of its prosperity the arsenal employed 16,000 
workmen ; but a little more than a century afterwards, even 
at a time of war, that number had fallen to 2000 , still 
further diminished in peace to 500. 

The 14th century is remarkable for a series of con-Conspi- 
spiracies, which the official historians have attributed to of 
mere turbulence and malignity, but which no doubt had *™ cen ‘ 
their main cause much deeper, in the position to which 
the masses had been brought by the political changes of 
preceding centuries. The conspiracy of Marino Bocconio 
in 1300, that of Bajamonte Tiepolo ten years later, a 
third in 1328, and finally that associated with the name 
of Marino Faliero (1355), without actually imperilling the 
existence of the state, compelled the great council to take 
measures against the recurrence of such movements, and 
resulted in the creation of the “ council of the ten,” that Council 
powerful and mysterious body the significance of which oi teu - 
still continues to exercise the ingenuity of the modern 
historian. Of these four conspiracies the first three were 
certainly aimed at the restoration of popular rights ; the 
fourth, on the other hand, arose out of an ambitious 
attempt to seize personal power. The legend of Marino 
Faliero is well known (see Faliero). It would be difficult 11 
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to describe exactly the functions of the council of the ten. 
Appointed merely provisionally in 1300 at the time of the 
conspiracy, to act as an' inquisition, it was made a perma- 
nent body in 1355. Twenty years later the importance 
of the process against Marino Faliero led to an increase 
in the number of its members {hi :onfti\ and thuicefm- 
waid the ten, under the presidency of the dog*-* (it eon- 
t s igfto) % took cognizance of all matters, and their action 
extended over e\ ery department of government. It is n 
mistake to suppose that the count il was merely an exten- 
sion of the power of the aristocracy. It acted, on the 
coutiary, as a check on the encroachments of the latter ; 
and, il it occasionally tell into culpable excesses, if some- 
times it employed -what might be called stage machin- 
ery, allying itself with informers, rewarding traitors, sur- 
rounding its deliberations with an air of mystery only too 
favourable to private revenge and too threatening to public 
security, and in fact becoming at one time plainly the 
instrument of tyianny, nevertheless 0 its constant watchful- 
ness over the interests of the state was not without advan- 
tages and compensations. 

Contest As invariably happens, the threatenings of danger from 
with without gave pause to internal sedition and served to unite 
Genoa. Ulure c i 0 ^ e jy together the aristocracy, the people, and the 
middle classes. The Genoese could but ill endure the 
supremacy of their rivals in the Adriatic. Leaving out of 
account a few years of truce, from 1298, the year of the 
defeat of the Venetians by their rivals at Ciuzola, to 1379, 
when after various changes of fortune the complete destruc- 
tion of their fleet by the Genoese at Pola allowed the latter 
to force a passage to the very heart of the lagoons, the 
struggle between the two maritime republics had gone on 
uninterruptedly. Never had Venice been nearer total 
* destruction than after the disaster at Pola, but never also 
had the patriotism of her citizens expressed itself more 
clearly and unmistakably. The community of interest be- 
tween all classes was fully realized : old men, women, and 
children flew to arms ; all classes liberally contributed to 
the replenishment of the empty treasury; the precious 
tilings that had been brought from the East found their 
way into the melting pot, and even the altars were stripped. 
Log e Andrea Contarini, an old man of eighty, claimed the 
honour of leading an improvised fleet against the enemy, 
and Victor Pisani, a distinguished captain who had fallen 
under the suspicions of the ten, was brought up from his 
dungeon amid the acclamations of the whole people, who 
sacrificed every resentment to the ardour of their patriot- 
ism. Along with Carlo Zeno, just returned from the 
wars in the East, he gave spirit to the combatants, and 
drove the Genoese from Chioggia (on which they had 
seized). Venice was saved, and, grateful for the services 
rendered by certain families of the middle class who had 
ably assisted Pisani and Zeno, the great council added to 
its numbers thirty new members selected from those who 
had most distinguished themselves in the struggle. 

Con- The large extension of its territory on the mainland in 
guests on the 14th century marks an important stage in the history 
^* en * ce * ^ rom being essentially a naval power, the 
republic now began to be an important continental one ; 
and henceforward down to the 17th century it threw its 
sword into the balance on every occasion on which Italy 
was made the battle-ground of Europo. The fall of the 
Lombard kingdom, the struggles of the Gkibellines and 
Gueiphs, and the personal exploits of the condottieri all 
urged Venice to take her part in the great movement, to 
widen her sphere of action, while fortifying herself against 
the dangers of her immediate neighbourhood, and to issue 
from her lagoons and establish herself as a state on terra 
firna* Venice made herself mistress of Vicenza, Feltre, 
land Bassano in 1388 ; and with the help of Carmagnola, 
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GattamelatA, and afterwards Alviano and Colleoni, Padua 
and Yeiona vvue added in 1105, Udine and Friuli in 
1420, Brescia in 11*20, Bergamo in 1427, Ciema in 1449, 

Ilovigo in 14r4, and Cremona in 1199, and podestas were 
'id over each of these prov inces. 

Meanwhile a new danger v as arising to Venice out of Danger 
the Turkish advance in Europe. The republic was com- ^ om the 
pelled to live continually, so to speak, on the <jui w, ' lllk& * 
perpetually on the defensive. Mohammed II. became 
master of Constantinople in 1453 ; in the following year 
the Venetians attempted to exorcise the plague by means 
of a commeieial treaty ; but not many years passed befoie 
hostilities broke out. The Tiuks were destined to become 
the hereditary and implacable enemies of the republic, and 
their attitude of hostility to cease only with the fall of the 
latter. And, except for one united effort towards the end 
of the 16th century by Spain, Venice, and the pope, which 
resulted in the victory of Lepanto (1571), the banner of St 
Mark was almost invariably unsupported in its contest with 
the crescent. At Negropont (1470), Smyrna, and Scutari 
(1474) Erizzo, Mocemgo, and Loredano valiantly main- 
tained the honour of their flag ; but after a struggle of 
several years the Venetian possessions in the archipelago 
were lost and the proud city was compelled to cede Scutari 
(1479), Negropont, and Modone. Nor was this all; the 
geographical discoveries of the Portuguese and the Span- 
iards were about to inflict an irreparable blow on the mari- 
time supremacy of Venice. Although the bold feats of 
Columbus and Vasco da Gama deeply stirred her enthu- 
siasm, yet times had changed. New cares and new duties 
called her attention elsewhere; Venice could no longer 
( oneentratc all her energies npon her navy ; having now 
become a territorial power, she had to watch her frontiers 
on every side, threatened by troublesome neighbours, now 
by the Malatestas, now by the Estes, the Bentivoglios, and 
the Borgias. 

Having entered into treaty relations with Florence, Conti- 
Milan, and the Vatican, she found herself -continually in- nental 
volved in ceaseless struggles, which demanded the presence stlu§§ies * 
of her mercenaries now in the plains of Lombardy, now 
in the Bomagna, sometimes even in the kingdom of Naples. 

At the close of the 15th century, after a forty years’ dispute 
over the fragments of the Lombard kingdom, which had 
faLlen into the hands of the condottieri, the Italians saw 
the Alps twice crossed by the French and their country 
t turned into a European battlefield. The efforts of the 
Venetians to extend their possessions on term fima along 
the Italian shore of the Adriatic and inwards towards 
Bergamo provoked the Italian captains who had founded 
hereditary dynasties to unite with the pope and the king 
of France in opposing their further progress. Thus arose 
the League of Cambrai, which brought the republic to the Leagueof 
v erge of extinction. Defeated at Gera D’Adda (Agnadello) Cambrai, 
in 1509, she was compelled to withdraw her armies, not 
only from the recently conquered territories, but also from 
those in which she had been established for more than a 
century, and she had even to release her own subjects from 
their oath of allegiance. She had passed through no such 
peril since the day of Chioggia in the struggle with Genoa, 
for she was now face to face with three formidable enemies, 

—the king of France, the emperor Maximilian, and the 
pope, — not to speak of numerous petty powers, her Mantuan 
and Ferrarese neighbours, who hoped for a share in the 
spoil. At this juncture the senate displayed all its adroit 
suppleness and all its energy ; it recognized how necessary 
it was on such an occasion to show pliancy, to temporize, 
and be humble, A new league, formed against the very 
power which had initiated the first, proved the salvation 
of Venice : the king of France fell under the suspicion of 
his allies, who accordingly turned against him. The battle 
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ol luivenna in 1512 and that of Marignano in 1515 changed 
the whole aspect of affairs ; new combinations were formed ; 
and the treaty of Noyon restored to the republic all the 
continental territory she had lod. 

W i w iiii Nm ert holes'* the commonwealth was not allowed to rest, 
the hut was compelled henceforth to li\e constantly on the 
Tlult '' defensive, on the one hand against the Tmk^ wlio were 
a standing menace, and on the other, watching every mo\ e- 
nieut and enterprise of the Italian princes, wlio would not 
suffer her to remain neutral iu their incessant conflicts. 
Neither under Tins V. nor under Philip TL was the com- 
bined assistance of the pope and the Catholic king of 
much assistance to Venice against Islam. From the peace 
of on (151G) to the year 1571, the date of the battle 
of Lepanto, the republic was never able for a single moment 
to lay down her arms, but was constantly driven to renewed 
dibits, which could not fail to exhaust her more and more. 
One by one she lost all her colonies: at one time it was 
Corfu, at another the islands of the riEgean, at another 
Nauplii and Malvasia, Her podestas, proveditori, and 
ambassadors in their several departments displayed an 
energy and a patriotism to which there are few parallels 
in history : the names <5f Bragadin and of Marc Antonio 
Barbaro remain as abiding examples of disinterestedness 
and patriotic self-sacrifice. Born for the service of the 
state, her nobles w ere held bound to devote their energies 
to the republic from early manhood, and to give her the 
benefit of their strength and experience to their latest 
breath. About 1570 the Turks threatened the fleets of 
the Christian powers which ventured into the Adriatic; 
and the pirates of the Barbary coasts boarded the Christian 
galleys and carried their crews into captivity, where they 
were held at heavy ransom. The Spaniards, whose sway 
then extended to tho African coast of the Mediterranean, 
were determined to put an end to these incursions ; the 
popes for their part were always ready to do battle with 
the infidel and to league themselves against the enemies 
of Ckri&tendpm ; and Venice, who saw her colonial pos- 
sessions falling from her one by one, could not refuse an 
alliance which seemed to promise the possibility of strik- 
ing a grand blow by -which her supremacy might be re- 
stored. On 13th May 1571 the treaty of alliance between 
the three powers was signed ; the league against the Otto- 
mans was to be perpetual, and its avowed object was to 
destroy their influence. Philip II. agreed to pay half the 
expenses of the expedition ; the republic supplied galleys 
to the pope ; Spain contributed her fleets and demanded in 
return the chief command of the expedition. The total 
naval force numbered no less than 300 vessels, while the 
troops embarked wore reckoned at 50,000 foot soldiers and 
5000 horse. Don John of Austria represented Spain in the 
command ; the papal forces were entrusted to Marc Antonio 
Colonna ; while the Venetian senate nominated Sebastian 
Battle of Venieri to be its admiral The result of the battle of 
Lepanto. Lepanto, 7th October 1571 (see vol. xiii. p. 717), was ap- 
parently the complete destruction of Turkey’s naval forces. 
But the mutual jealousies of the allied powers served to 
counteract the effects of the victory, and the peace w r hich 
followed, instead of being advantageous to the victors, 
turned out much to their prejudice. The action at Lepan to 
had taken place in the beginning of winter ; it was impos- 
sible, therefore, to undertake anything further before tho 
spring of the following year (1572), and each of the powers 
believed its fleets secure in the ports where they had taken 
refuge, “when, on the following May, the tidings reached 
Venice that tho Turkish fleet which had been supposed 
annihilated was once more afloat. Don John had wintered 
at Medina; Uolonna had returned to Chita Veuchia; while 
the Venetian fleet had cast anchor off Corfu. Before the 
scattered allies could reunite sixty Turkish galleys ad- 
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vanced through the arehipelaao and de\ abated the Venetian 
colonic^. The Spaniards at Messina awaited the decision ol 
Philip LI. before they could set stiil ; the knights of Malta 
and the duke ol Saiov, less hesitating, consented to join the 
Venetian galleys, aud to go to meet the Moslems, whom they 
encountered at Cetigo. A battle of doubttul issue was 
about to be engaged in, when a message hom Don Joint 
announced the co-operation ol the Spanish Heel, but a l 
Corfu, whither the Venetian admiral was lequestul 1o 
repair iu older to concert a ntw T plan of attack. The 
Venetians did not feel certain enough of success to warrant 
them in commencing hostilities without their ally, and, 
sailing for Ooitu, they once more entrusted the supi erne 
diicction of afians to Don John. But it is easy to under- 
stand how disastrous in their lesults such \aallation and 
hesitancy must necessarily be. It was not till the tnd of 
August that the allied tones, once more hi ought togethei 
to the number of more than 250 \essels, set sail in seaich 
of the Tuikish fleet% The lattei, being lighter, gave way 
befoie the enemy, and, avoiding a pitched battle, did 
not give opportunity e^en for a skirmish or the capture ol 
a stray piize. Meanwhile the winter was approaching, 
navigation was becoming dangerous ; the Spaniards w ere 
indisposed for action ; and Don John, alleging the gravity 
of his responsibilities, leturned to his anchorage at Messina. 

Thus a whole year had been lost, giving to the enemy 
daily opportunities of recuperation. Every day new differ- 
ences and mutual recriminations arose among the allies, 
and at length the idea of a peace with the Turks began to 
be broached in the councils of the republic. Such a pro- 
posal, however unlooked for, was suggested by considera- 
tion of the most practical kind, and by a just appreciation 
of the resources of the Ottoman empire ; aud the resulting 
negotiations, which were secretly conducted, led to a treaty 
being signed on 13th March 1573. By that treaty twenty 
years of peace were guaranteed to the republic ; but it 
reversed the position of parties, and the vanquished ot 
Lepanto now figured as victors. The Turks in fact were 
audaciously exacting, but their negotiations weie ably con- 
ducted and were completely successful. The one place 
which they had lost, Sopoto, was restored to them, arid 
Venice also consented to the definitive cession of Cyprus, 
which had temporarily fallen into her hands before Lepanto. 

Nor was this all ; it was not forgotten that Venice was 
tributary to the sultan ; her dues were doubled and a war 
indemnity of 300,000 ducats wus stipulated for. On the 
other hand, the commercial privileges hitherto enjoyed by 
the republic were confirmed, and the freedom of the seas 
was guaranteed. 

The epoch of Lepanto is, however, the most brilliant in 
Venetian history as regards the efflorescence of the arts and 
of literature ; it w*as at this time that the artistic glory of 
the city was seemingly most brilliant and most developed, 
and exercised the greatest attraction for strangers. More 
closely viewed, the 15th century had attained in Venice 
and the subject cities of the mainland a higher degree of 
culture ; architecture, painting, sculpture, and the minor 
arts were inspired by a sentiment deeper, more sincere, 
more elevated both in form and in idea ; but the artists 
who arobe between the middle of the 15th and the close 
of the 16th century bad a natural disposition, with a touch 
of the sensual, better corresponding with the tastes of the 
people and with its artistic ideal, which aroused a gi eater 
enthusiasm and made their names more famous. 

In literature and art Venice was the link between Italy Aits and 
and Greece, Its Eastern colonists learned the Greek lltera “ 
tongue ; and the fall of the Greek empire brought to them ture ‘ 
its banished men of science and letters, who taught in their 
university and introduced to tire Venetians the works 
of the ancients. Guarino of Verona opened to them XenS- 
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phon, Strabo, Lucian, OiplH,u>, Ariian, Dio, Piotopius, 
Diodorus of Sicily, and Plato. At the tame tune they 
made Oriental architecture tluir ow n, impressing ou it the 
stamp ot their special needs and national genius. The 
Aiabs gave them the manufactiue of gimpowdei and glass, 
and taught tlnm ckcoiativo ait; and trom Pusia the} 
kainul to ium\o costly tissues; while their plastic aits 
retained a reflexion oi the sunn} lauds which, tor geo- 
graphical icasons, were the souice of then liches and the 
duet object of their preoccupation. The architecture, the 
painting, and the saiiptuio of Venice are sepaiately titatecl 
(see below). Hor must it be foxgotten that the city wel- 
comed from the Hist the art ot punting, and stamped it 
with its own individuality. Venice, more than any other 
town, has the ci edit of having lescued from oblivion, by 
editions and translations, the masterpieces of Cheek litera- 
ture. The woik of the elder Aldus in tins direction trom 
1495 to 1515 has been spoken of m the article M cnutitjs 
(<j ?>.). The literary talent ot Venice ckd not slime in w oiks 
ot imagination; but on the utilitanan side it was really 
great and original. In Venice history w as \vi itten to oi der, 
and so is open to suspicion. J n poetry, it w c may cite Pietro 
Bembo, Mol/a, Berni, Lodovico Dolce, Doni, Niecolo 
Fianco, Bucellai, Speione Speroni, and L. Aretino, whom 
his contemporaries called I! Dmno , as all Venetians or 
lefugees claiming the greater Ireedom qf thought which 
Venice then afforded, we must yet admit the lack of a name 
of world -wide significance, a Dante or a Moliere. But 
the library of St Mark’s shows the lespect of the republic 
tor letters; the building that housed the MS. collections 
bequeathed by Petrarch and Cardinal Bessarion is, perhaps, 
the most perfect model of 16th-century architecture ; *and 
the librarian ot the Marciana was, in virtue of his office, 
so high a peisonage that he had a title to be voted on by 
the senate and the gicat council for the ducal crown. 

Condi- Such was Venice at the close of the 16th century, wdien 
lion at bome clearness of vision was still needed to foretell the 
!sth° f a PP roac ^ n & decay. She still had colonies, but their pre- 
raituiy &crvation became moie difficult with the declining resources 
of the state. The customs were less productive, and the 
senate vainly sought to improve them by instituting at 
tliis period the “consuls of the merchants,” the “provisois 
of commerce,” the five “ experts in exchanges.” Manners, 
too, were degenerating into indolence and luxury, and the 
courtesans of Venice were more famous than those of 
Borne. The proved itoi i die pompe were designed to chock 
the dilapidations of young patricians on the wealth their 
ancestors had gained by trade, and the like wastefulness 
of plain citizens, who consoled themselves for their exclusion 
from public charges and honouis by squandering in idle 
profusion the money gained by trading commissions and 
illicit pursuits. 

If the old senators who had known austerer times were 
privately exercised by the perils approaching the state, 
they were careful in public to conceal its weakness and 
dazzle strangers by the splendour of their pomps and 
receptions, and the Oriental gorgeousness of their palaces, 
churches, and processions, as was seen in the magnificent 
f&es given in 1574 to Henry III on his way to assume the 
throne of France. 1 They desired to make the king an 
ally as well as a guest, and some time later favourably en- 
tertained his proposal for a loan of 100,000 crowns of 
gold, In 1575 the city was visited by the plague, the 
almost inevitable consequence of such constant communi- 
cation with the East. Forty thousand Venetians fell, and 
the scourge passed on to the mainland, which it ravaged 
for four months. Next year the doge Mocenigo (lied, and 
the election fell to the old sea-lion Sebastian Vetueri, the 

1 The commemorative inscription can still be read on the threshold 
of the Hail of Giants. ^ 
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hero of Lepanto, who already reckoned three “most sciene 
princes” in hn> family. lie ruled but two jcaia, and ln& 
last clajswcio maned by the conflagration of the ducal 
palace His successor was Hicolo da Ponte, a gie}heaul 
oi eighty-eight jcaio, whose ago showed that in the doge 
the Venetians sought lather the &} mbol than the icality 
of authority. Yet he reigned tor seven }eais, full of 
peace and useful public works ; the ducal palace lose fiom 
its nuns; the piociuazie or offices for the guaidians ot 
noble orphans woie completed ; Palladio fulfilled the vow 
of the senate on the occasion of tlie late plague by elect- 
ing the mat bio bridge ot the Rialto to ieplaie the old 
wooden stiueture, and began the chmch ot the Rtdeemei ; 
and Corfu and the Fiiulian hoiitiu weie ioitified. 

The peace ot Italy had been mainly due to the leligious 
wars of Fiance; but the senate had wisely sought and 
maintained the friendship ot Henry III., and attei his 
death in 1589 had been sagacious enough to be the fiist 
of European powers to recognize Henry of Navane, thus 
seeming a vigorous ally against Spain, which had turned 
against the republic since the battle of Lepanto. The 
Fiench alliance pioved duiable ; Henry IV, mediated be- 
tween Venice and the duke of Savoy, and on his mairiage 
with Mary de 5 Medici his name was inscribed in the Book 
of Gold. 

The doge Pasquale Cicogna, elected in 1585, w T as sue- Rmlij 
cecdtd in 1595 by Maiino Giimani, whose rule was marked between 
by giave dissensions between the senate and the Vatican. 

The house ol E&te came to an end in 1597, Pope Clement ^p e> e 
VIII. declaiing Coisar d’Este, the nephew of Alphonso II., 
duke of Ferrara, incapable of succeeding him. But Venice 
supported his claims and was ready to enfoice them b} 

^var, when he ceded Feriara to the pope, contentiug him- 
self with the dukedom of Modena and Reggio. This 
solution brought the Vatican into a permanent rivalry 
with Venice, — a grave matter, since at the beginning of 
the centuiy Caesar Borgia had seized the Romagna in 
the name of Alexander VI., and Julius II. Jiad occupied 
Bologna, so that the Estates of the Church bordered on 
those of the republic. There were other causes of dis- 
sension also : Venice had never been on coidial terms with 
the Papacy; the recognition ot Henry of Navai re had giv en 
umbrage at Rome ; and, though peace was made for a time, 
the quarrel recommenced, and in 1606 Paul V. launched 
an interdict at the republic. Venice affected the greatest 
formal respect for the holy see ; the legate sat by the side 
of the doge and took piecedence of princes as well as 
ambassadors ; but under all the forms of respect the ex- 
travagant pretensions of the popes were constantly repelled 
with inflexible firmness and energy. The ambassadors of 
Venice at Rome were always chosen from the most ex- 
perienced and active men of affairs, and, though the pope 
had nearer relations with Venice than any other friendly 
sovereign, churchmen were constantly excluded from all 
political and civil posts in the republic, A man, it was 
held, could not serve two masters. Hay, in all discussions 
bearing on relations with Rome, whether in the senate or 
the great council, the usher’s call “ Fuori i Papalisti ” ex- 
cluded from the deliberations, not only patricians whose 
ties of family or interest bound them to the sacred see, but 
all who even held what would now be called ultramontane 
opinions. The Venetian clergy made no contribution to 
public burdens ; the tithes required in time of war could 
be raised only by a special papal brief, and this privilege 
the senate claimed the right to suppress. To this Sixtus 
V, had consented ; but his successor was less complaisant. 

In face of the new pretensions of the Vatican the Venetians 
multiplied restrictive measures against the clergy, and the 
conflict grew hotter on both sides, till Paul V. laid the 
republic under the interdict, — a step that still struck terror 
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,nto luUmiN Till 1 hustili spani uds were not without their 
sit iu» in tli s mill mi. But the supple Venetians made no 
ippe d to tempoi d anu^ the} kit the negotiation ot llic 
dnhiulh to theologians and Paolo harpi made pence bi 
t\ uui ionia ind tin senate. 

Stan 1} vd-> tins tiouble appeased when the Uskok 
piiates C.I the 1 Admtn* coast and the (^uaincio Irianik 
luninmeiict d their hostilities, and tot ten >eais (L607-17) 
no niuehant fleet could sail eastward \Mthout a comov. 
The pn ites vui e suppoi t ed 1 y Austna w hit h t o\ eted Istna 
and i ) il mat i i, and the eonllict was ended m 1617 by the 
< v [>Kt tieety of ALadii<l between Venice and that povn. Next 
'io uir the Spanish eonspnan, ougiiutcd by the Spanish 
N 1111 ambassadoi, the maiquis of Beelmai, bioke out in the at} 
itseli, but was deteeted m tunc by the vigilance of the ten. 
The Spamaids meant to seize the aisenal by the help of 
some ot the most influential senators. In 1622 Antonio 
Foscaimi was displaced because lie was suspected of 
plotting with the Spanish ambassador ; the Catholic king 
earned on his intrigues c%ci} while. But the lepublic on 
its pait was not inactive aniL had st lived up against Spain 
a Toimidable enemy, tin* duke of Savoy, to whom in one 
year (1 Cl 7) it lent moie than a million crowns of gold. 
Fiom 1G27 to 1631 the two enemies were again face to 
face in the war of the Mantuan succession ; but this time 
it w r as the duke of Savoy who made a peace to which 
Vtni< e merely assented. 

Less Oi Peace w^as unbroken from 1631 to 1643. But in the 
ricte to i a tter year the Tuiks suddenly fell on the island of Crete , 
TiuLe}. an j f or twenty-four years the whole fotces of the republic, 
and c\Liy thought of the people and the nobles, w T eio con- 
centiated on the preservation of this colony, which had 
been pui chased from the marquis of Montferiat at the dates' 
of the fifth crusade, and in couise of time had become a 
place of the first importance Loth as a trading station and 
a naval port. Surprised by the suddenness of the attack, 
the senate appealed to Europe for aid, and the Vatican, 
Florence, Naples, and the knights of Malta came to their 
succour ; but after an alliance of thirty-seven days all the 
helpeis legamed their ships and left the Venetians to con- 
front the enemy alone. The struggle w T as valiantly main- 
tained and cost Venice, between 1645 and 1669, no less 
than 4,392,000 ducats. The siege of Candia alone lasted 
twenty-tw r o years, and for three successive years the combats 
were continual. At length, on 6th September 1669, the 
Turks were masters of the island. Europe had looked cn 
impassively at a struggle which, disastrous as was the issue, 
bore the highest testimony to the valour and patriotism of 
the generals of the republic. Biagio Giuliani, Tommaso 
Morosini, Jacopo Riva, Alvisio and Lazaro Mocenigo, 
Giuseppe Dolfin, and Lorenzo Marcello surpassed one 
another in exploits worthy of the heroes of antiquity. 
Between May and September 1667 thirty-tw'O assaults were 
delivered and repulsed before Candia, and seventeen sorties 
were made by the besieged. The glory of such a resist- 
ance did not compensate for the disaster, w’hich reduced 
the public treasure of Venice from 6,000,000 sequins to 
500,000. (See ako Gbklce, vol. xi. p. 121.) 

The troubles excited all over Europe by the ambition of 
Louis XIV. gave an interval of rest and recovery to the re- 
public, w’hich knew’ how to preserve its neutrality ; and the 
years from 1674 to 1684 w ? erc a period of profound peace. 
But the enmity of the Turk still counted on the visible 
■weakness of his rival, and imposed on lier humiliations 
which her isolation and the exhaustion of her finances com- 
pelled her to submit to. Venice was only saved by the 
diveirion produced by the siege of Vienna and the inter- 
vention of John Sobieski ; but even then their repulse in 
central Europe sent back the Turks more determined than 
ever to be done with Venice and strip her of her whole 


possessions At tins nisis the senate called Franco* o Mom- 
Moiosnu to the command of the Hu t, a pori in winch he ^ hl ' s 
coveud hmisclt with gloi} bv his bold ofluibivc operations 
in the Peloponnesus. Pui tom teen }eais the content w«*s cam . 
bia\el} maintained on both sides, but the loitune of warpaijp*. 
w as against the Tuiks. The Venetians occupied the Mona 
and laid siege to Athens, Moiosmi bombuding the Paitho- 
non, which had bum made a powder magazine. The cam- 
paigns, lenewed eiei} spring, weie mailed b} a series oi 
victories : Pie\esi, h aval mo, Modone, Areos, Lepanto, 

Corinth, all added glory to the name oi Moiorini “il Pek 
ponesiaco. ’ He failed, however, m his attack on Negio 
jiont, after he had been raked (1688) lo the dignity oi 
doge. Cora'o, who followed him in the command or the 
fleet, died suddenly , and then Domenico Mocenigo, the mw 
commander, foimed the bold project ot ictaking Ciete, 
and was aheady beiore the port of Canca when the news 
of a Turkish attack on the Moiea — really no more than a 
feeble dn eision — inTluced him to laise the siege and lose 
his opportunity. The ei ror cost him dear he veas l emu's ed 
fiom his command, and the old dogo Moiosmi again took 
the field in spite of his seventy-five years, but soon suc- 
cumbed to fatigue (1694), when Sylvester Valieri succeeded 
to the ducal tin one. The war continued under the leadei- 
ship of Antonio Zeno. Scio was taken and lost again ; re- 
verses followed on victories; and the stem senate 1 ltmoved 
the captain and the pioveclitori. But the peace of Cailowitz 
(1699) between Austria and the Poite bionglit with it the 
end of the war between Venice and the sultan, and the 
Turks, whose humiliation dates from this epoch, wete com- 
pelled, besides their concessions to Austria, Poland, and 
Russia, to recognize the authority of Venice in the Morea 
and in Dalmatia as far as the Bosnian frontier. 

The first thirteen years of the 1 8th century, w hen almost The lPth 
all Euiope w T as involved in the War of the Spanish Succes- cen tury. 
sion, weie a time of repose for Venice, which lemaincd neu- 
tral ; but hardly was the peace of Utiecht concluded when 
the Turks resumed the offensive against the republic, which 
now had no allies. One after the other the islands and 
colonies ceded by the peace of Carlowitz were retaken, 
the Morea again became Turkish ; Dalmatia was saved onl} 
by the interposition of Austria, which had need ot the 
friendship of Venice to checkmate the projects of Philip of 
Spain against the Italian duchies. But soon the emperor 
found it necessary, in view of the struggle with Spain, to 
come to terms w ilh the sultan ; and his allies, the Venetians, 
were included in the peace of Passarowitz signed* between 
Austria and Turkey on 21st July 1718, From this mo- 
ment Venice ceased to have any influence on European 
politics : she had no more wars, if she still had enemies, 
signed no more treaties, and, in a word, had abdicated her 
place in Europe. Not even the dispute of 1731 as to the 
succession to the duchy of Parma, wdiich brought France, 

Austria, Spain, and Savoy into conflict at her very doors, 
stirred her to action; she was indeed no longer a useful ally. 

Her navy had fallen behind the times ; her commeice had 
been in decadence since the w r ay to the East by the Cape 
of Good Hope was opened ; she could scarcely repulse the 
Barbary pirates from her shores ; and she had to treat with 
Algiers, Tunis, and Morocco to put an end to their imoads, 
daily repeated from 1760 to 1774, Yet, the Tunisians 
failing in their engagements, she derided on a w T ar with 
them, which was closed by a fresh treaty. 

The government meanwhile went on in the old form, Consti- 
The successive doges were still tied by the restrictive law $ ^ ional 
which made them crowned prisoners ; but rivalries sprang Tef0Tms * 
up between the great powers of the state: the senate 
attacked the institution of the mvii, the ministers dele- 
gated to each branch of the administration, and in tarn 
the magistrates known as the quarantie proposed to reform 
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Hit sonati, while lastly Hie counnl ol tin was tine it* nod 
ly the counnl In tlu mi cist <i these lctonn^ 

which wuo cahuhtul to mil o «i ucit <li iuc m tlm 
institutions ot Au»iec, tl 1 itiich Ilnolutnu hike out 
Liubnoo At min lnd just 1 c conic cl (17ss), but was a 
mu c anli i m the councils ot the st it No lu cd w is } ud 
to tl ml Hindi n si pphul 1) the imbissid ls ot Auit e 
t the, ccnit ct r mu c lotlim., w is ioi tui, nctlim^ 
uuidcbu t lntiihu s^ itc noi anneil inluHoocl the 
Nqnl \jst nucp ot Ih new iinu m. it m ] m pi Soon the 

0111 \in tails wcu c til d on t > ice n m/t tli 1 itiich lep il li 

1 11 the) i chis d, but dil i j in th 011111111 a^ mst it 
W hen Lot quite w is it the _ ties ei M uiii a, tlu a it 1 nth 
deaded to licit with hi 11 1 ut it was tio 1 *e Almtm 
eipitiilated on .ul IVlnini) 171)7 the AT act n emojs 
piesented thunsf 1\( s beloie 1 oinp ite ( 1 2 itn M udi and 
011 lSth \j)iil tlu Axis* 1 ins signed the [eace of Leobcn, 
which kit \ enne w thoat an alb at tl\p met oi tlic \ 1 ct 011 
1 us miacleis ot Ltdy O 11 bill ATaj the c, cii eouncil 
tk< ukd to offei no le^istanee to the Fieneb , the do^e 
abdicated on the 12th and lSajioleon enteicd the at} on 
the 1 Gth, and pioclumcd the end ot the lepublic On 1 7tli 
October follow m 0 llonapaitc, 1>) the tieaty of Cimpo 
3 onmo, abandoned the temtoi) of A r emce to Austna 
Acnice was hmlcted to and fio between Trance and 
Uibtrn fiom 179S to* 1811, when thC new coalition 
bsi 0 icd hei to Austria Till i860 A r enice lemamed 
lust nan, sail foi a tew houis m the msui icctions of 
ISfb t9 but hex people never. acknowled 0 ed the n 0 htb 
of those who had bought and sold them like a dock of 
sh< ep The wai between Austin and the allied Tiiissi*ns 
and Italians m 1866 kivcAYmce hu freedom, and the unit) 
of 3tal) w as at length aecon^ libbed uiidu the sceptic of the 
house of Savoy (sec Iivl\, vol \m p 490) (e \ ) 

P apt II — Art 

AtUntr lih 

r-nh Toi some centuuu Vance must ln\e conustc 1 mainly of a few 
state groups ot woodui huts sc attend among the main sm ill grass) 
ishts tint Ln oft the coast of A mctia At fust the main occupa 
tious of tin mh il it xi wue fislmig md pit] uiug silt b) ca apoia 
tion But, as the) gicw uthu, especially tlnon 0 h die possession 
f hige nmnbeis ot coasting ussch, in wluch the) ti mspoitcd the 
meich amlise 01 ti Dops ol foiugn 1 ices at what weie fuquenth a ei) 

I munrntive utesp tV) became exposed to the mioads of Dal 
luitim pintes , and stion to lj defended castle like houses begin to 
Li hu It m stone 01 buck with towels at the angles an l battlements 
all dong the walls though no example exists cf these eail) 

I I ik tun Qistles, a aei\ m ten sting sumaal of then gcnoial fonn 
still to be tn cl 111 the lltli and 12th oentuiv palaces, of winch 

a eonsideialle numbti aic )et to be seen (sic li Q 5 below'' As 
the oit) mcicased m sia and impoitance, git at changes weio made 

III the fonn of the islands on winch it stands and m the notwoik 
of salt watei channels which divided the smalki islands fiom one 
mother In the 13th and 14th centimes many deuces of the gie it 
council piouded foi the deepening of existing canals, foi filling 
up otlieis, foi diaimng maishes md foinung dr) gionnd by hung 
mg shiploads of soil fiom neighboring islands, and foi dm mg 
piles to form scruiei giound foi hiuhhng Tho shallow salt 
lagoons which suuound the islands of Venice fonn a long band, 4 
to 8 miles wide, once icaclnng to the Homan cities of Ravenna on 
the south and Aqmleia on the uoith 2 * * Iheso watcis, avenging 
cul) 1 to 4 feet in depth, aie sepai ited fiom tho dap sea by a 
senes of long, sandy island Inis Those which fonn the natuial 
hieakwater to Venice aie called Malamocoo and Lido 

Bndg< s The eaily budges of A r omce weie wooden stmctuies , even that 
01 ci the Bialto was of no moie duiable material till the present 
budge was built in 1591, Many w eie mei e planks nuled on bo its 
Due of the earliest built m stout was that bv the south east angle 
of the ducal palace, called the Ponte della Pigha, which was 
founded in, 1380 Its name (“the budge of stiaw ’ ) appeals to be 

i There are many cartons analogies Mown Venice in tlu eulj part of itb 

career and the Binmman aty of Tyre m the 5th ami tth centimes b c , in the 

position of the two cities tneir meicantilo habits, their custom of acting as 
1 imers foi other races and their hath lx ing in their habits of life and m then 

artistic productions links between the Bast and West 

* Vitiuyius(i4) speaks of the lagoon cities of Aqmlem, Altmum, and Ra 
a erms as being healthy sites m spite of then position Atpnlcia and Altmum, 

Which were we&ltltv cities, were both dsatroved bv Atfeila 
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due t flic fa 1 tint it was luilt with nnnq fiom the tax en 
stiaw, lu^e piautili s oi win h w le mol to tha'ch th caa ly 
huiscsfl \ cm lill iboutth mid 11c oi th 19th centun the 
] 1 alt aasthccnl> liil^e mass tin Gimli anal 

\cch In s, ta tialitun tli nst ehui h built in cm was S 1 il> 

( nc 11 del knit') (it nil l l m 402] 1 lln le^enlan hntua ol eliui hes 
111 f ran I11 ^ c i s >me oil a eaih dual h s is en m tho U oni It 
i \11I1 iLanlol w ntt n ( 1^0 In the r th rentaan st Maxims 
1 ish p ci Alt mam wh m lu L d m his see the Bnlto an 1 iljie ill 
isi 11 Is hi 1 th f Ibwin^ suns cf usious (1) St P la aj] ml 
a.11 Till 1 1111 i uilachu h 11 lint ishn 1 wli ic 1 ( si uil l i 11I 

0 n 11 l sliu} ^1 1 m 1 on tl little islanl ci Olnel it tn 
tin last ot) an li a 1 Im^h lull the chinch (i s li t > 

li C a 1 li wl 1 1 1 cm 10 1 till 1507 wasth nth hal lunch c 
i 1 A cii 1 n ] atmieh (2 The clmuh oi S P hacll) 111 lei 

n a w is i un k 1 111 1 e h net t ) tin ai h an^ 1 w I10 h 1 1 fet 

M mills 1 uil 1 a cl 111 h t tlu jla 1 wliut hi slir ul 1 ^ e i 1 1^ 
il k of Ink ( ) St Sah lu w is founlcd at the ]li e whei 
( bust til tli lislupli woull see a icd elculi st (4) S Mina 
J imosaw is aecte 1 it the ccmnnnd oi th A 11 gin, at tho ]li e 
\li Si Ala^nus saw a white cloud lesting ()j 5 Gioa 111m na 

1 ta^oh (11 Blazon and S / lecam weu built in ol di n t to tl 

I aitisi, who tall tin l ish p to laisc rhuiches to linns li 11 1 Ins 

i tnu (L ) The twehe apestks 01 leied a hunh to Le lunt it 
tli ]hc wh ic Pisnop Magnus she uil sie a flight ct twelao 
u ants (7) S f instill 1 111 the 3 ist aisnn, 1 ade the 1 isliop 1 uild 

a clmuh in li 1 hon in at the place »w line he should see uncs 

laden with giapes Othei call} chmohcs win those of S Gumm 
me cud St lined )ic both on the l&lmd oi Lialto (see below, ‘H 
Alaiks cliuicli ) 

J th t hu al Styles — Ow 111^ to its isolated position on the a ei ^ Aichitec 
of It ah md its constant lntueouisc with the eastern shoics anltiu il 
islands oi tin Mediteiianean, Acnetiaii aichiteetuic was an m do stjle 
\ nclcnt deado^ment, though with mail) OneiiHl chaiactuisties, 

II niu^ a ehaneta ot its own quite unlike the stales employ e 1 m 
otha M estun euimtii s It w as a \ciy complex giowth in which 
the most diaeisc stjlcs weie absoibed and Tlcnckd to., thu ma 
a ay beautiful wa} The a uions sti ands w Inch, w oa 11, is it we 1 
togcthei, combined to ioim the magmfieent web of A euctian ai< hi 
^cetuie weio clntlh tkrst, — (1) the B} 7antinc, lt&ell a most eomi lex 
lnixttue of oldei stabs, blended togetha and \ mind with new liie 

III the hands of the skilful biuldeis and aaftsnn n of Justinian s 
time , (2) the Moslem as dea eloped 111 the goigeous mosques and 
j alaccs of Pcisia, Sun, md Eg}})t, (3) tho Gothu oi noathein 
Luiope, and especially oi Pi mcc, with a secondai) stiani of Tloion 
tine influence, which, liowtui, was mole maiked 11^ the seulptuie 
than m the aiehitoctuic 5 

In the lltli and 12th centmics the B)/antme style was unnei Bvan 
sail) emplo)cd by the Venetians The aithes of this p nod ait tine 
si miuiculai, usually much stilted The sculptuied ornament is 
oi \ei) gieat beaut), and is applied heel) lound aiehes, along 
siiing eouiscs, and m panels, with which tlio extemal fa ales weie 
often thickly studded Aecoidmg to the peculm A enctian sa stem 
of deeoiation, the walls weio built 111 solid Luck w 01k and then 
co\ eied with tbm «hbs of nth and costly maibks Iho columns, 
with then capitals and bases, wue, as a lule, the onl> \ laces whole 
&ul d bloeks weie placed Hus constant method of f icing with thm 
slabv necessitated the use of spicial foi ms of mouldings and caiv 
mgs, and thus, except m iho solid c ipitals, no deep cuttin to could 
he emplo) ed , thcicioie the mouldings of this penod consist ot 
small xolls Micttos, 01 flutmgs contmed to eniidi the sou face with 
the least amount of cutting into the thm muble 6 I11 tho same 
w ay the sculptuied bands aie shallow in tieatmcnt, but full of the 
most ugoious giace, combined with the utmost spmt, 111 evciy lino 
and cune, and nth, with an extieme delicat), m all tlio details 
riowmg scioll woik of semi conventional foliage, mingled with 
giotesque animals, 1 uds, 01 dragons, is most commonly used As 
]micly decontive seulptuie, nothing could suipass the beauty of 
these eail> hands and panels Hie lound 01 aich shaped or lect 
angulu sculptmed panels, used to stud the facades like lows of 
jewels, aie ot peculm beauty and mteie&t Many of the designs 
au dimed turn the fai I ast, and appeal to be oF&asainau ongm , 
faa ounte motnes aie eaghs oi dmgons dtvourmg haies 01 othu 
animals, and pcacoeks tieated m a conventionally deeoratne wa), 
w ith then spreading tails fonmng a halo hke backgiound to the 
body of the bud Many of these panels are demed fiom the \eiy 
ancient Ass)nan subject of the sacred tree between two guaidian 
beasts oi buds, a common vanety of this has two peacocks fi e to 
face dunking fiom a cup placed on a tall, pillai like object, which 
lccalls that on the lion gate of Mytenoe Many of these reliefs 
closely lesemble the sculptuied seieens and altais of the 6th con 

3 Tn the same waj old London Budge was paj 1 for by the wool duly* 

« 1 lie w oid ' Rialto appeals to ha\ e been apj hui, in st to this deep channel 
oi silt watei, and second 1) to the laigo adiaceut island,, that on which fell 
Mark s and the ducal palace arc built 
l ^oe E A rreeman cud Neighbom Ian8t> of Venice 
e See sections of mouldings lllustiated by Mi Ruskin in Stom 0 / Venice, 

VOl in . nla T \1 
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Inn ml mum m 1 at u 1 dl\ of Hi sun dal tliou.Ji us l 
t 1 l i t luilhu^ n t inli i thin tli 12th tuitui) Lh 
huh t St Mill |cnll\ is in h st uhou i ol tli s null 
it u h s il[ 1 n Oth i 1 c\ i tl) siu ilu s \1 will li ixisl m 
tl e hui 1 s i lh sd mi i an l >th i I islun uti s Ik u tutu ss 
t tl umt> d uh 1 v/mtmi at mlit wih ta) r. t iiplu tl mi 
ii I It u 1 11 ol 1 1 ist t in uu] ii On stnkm^ l lui m 

N u in 1 tl ui f ill dit s <h \ui to tli 1 lh t utiut is th 

nst lit is < 1 tl 1 util luoullm tlis i sists < 1 i su i] 1 
s u s It 1 ii., t n tli (is st mill t dl In it l) 
it In tl tl in 1 m n shls t\h u th ii J mi M w l 

q i t i u ]k,3iit ( mIh hill l th dntso f nils 

1 1 i Ihi ct M si n t t is s i m th c t i ii 1 it e Mil 
1 l 1 u 1 u tl \u\ nu on i I mwluliwis ilmrst 

uim i il m \ u li n tl Ptli ti th 1 r th i tui ul till 

i ni ulv ni th fmt ie iims ol 1 1 tl m its lain lol thm 

1 mt l 1 s u j mil sliiil_, mIu h i mi 1 th m ilk ct 
i 1\ ill th i hi 1 [tli s l A mu in iht 11th mil the loth 
nf m \ 

II J tl lltlUV M ts tin 111 ll t IllSltl >11 fl 111 till lOUlll 

ai h 1 1 \ mtm stvl 1 tin p mf l n hw th In tv mIu li m 

s u c dst s m is 1 in 1 In tl) li mil i ( ilhioof 1101 th nmuntiies 

I ns is s in isp ill) in tlm two n ii ii ihiiuli ol tl o Dominic in 
till unis minus SS Cio\ uim e Pulo anl S 31 uia (done si 
da Inn 111 s two st d el) dirndl s lesendbli tlnse Hult In 
tli imis m eth i jhios m Italv, 1 mil lim little ol tin dis 
im tiv cl) A cm tim ch until of tin lontunpn u) ilonusti Imdil 
m^s In the 1 it 11 an l loth centuii s one pcculiuit) cl Atnctnn 
( kin is the m i) iu mIh h tii i) is nsul to till le-ctanguln ini 
int ai hul cj clunks Tlie l suit of tins is tint tlu ti tcci) itself 
li is to su] pci t th mass ot m all al ot c it, M hue is m the C othio ot 
ttliii e oiin tiles the tixici) is mud), as it Meie, a piuul screen 
tilling m a constiuclnnil aieh, which cunts tlu Mhole weight ot 
tin supei impose 1 Mall mil loot II nu the A ( netun titan, ol 
Min h tint in the uppci stoi) of tlu du al pilue is itvpicalcx- 
nn] It is imtth tin la an 1 h av ui m constitution 
In the 1 ittu ] t * ot the 11th caituiv A onetian aichitatmo began 
n lose its distinctively local clmiactei though vti) beautiial <\ 
uncles ot J nlv kunissancc mcic built by tlio Lombuili fund) 
inlothet auhituis lugtl) undu the mlluenee ot In Inocondo 
( A J 1 ON \) ♦ 

III the loth contain undu the lata deydopment of the Reims 
smu, the Ps udo Cl issit sty lc m is paiamount in Timcc, and S inso 
t mo, rdlulio, an 1 otlias dosi^ncl mm) costly buildings Mhidi 
hid nothing speciall) A enetiui m then st)le Tins magnificent 
but dull uul sdiol istie loim of aidntet taic leached its higlit &t 
diulo]innit iff A r au e, mIick it mis hta in degenerating into 
tistdess ike id nu than w is gcnci ally the case cIscm licit Eton 
in tlu 17tli initial) good mo lels ot thi Rawed Classic stjle Mile 
Unit espuiill) bv Lon n hun ( ee p 155 bfloM) Attn that tie 
digiadttion ot iiehileetiuc and seulptuic took place with gieat 
npidity 

The pc uo Is of these stales may be loujil) tabulate d thus — (i ) 
bpzantme, 7th to end of 1 jtli untuiy , (u ) Gothic, middle of 13tli 
tv r 1 ibO , (m ) 1 irh Ren uss nice, c 1150 1520 (n ) Classic, c 
1520 1020 , (v ) E\tieme Decadence, c 1600 downwauls 
Mcitnuth a id J Icthods if Qontf) uctiu i — Iu spite ot its position 
on a muni ei of small snuly islands m the lagoons, Venice Mas 
built upon turn ind solid foundations, so that ui] lew h<?tisis 
lute sulkied senously kom settlement At a depth of 10 to 10 
f it tliuc is a turn h d of veiy stiff clay, and beloM this a bed ol 
sand and giavel, and then a thm la)ei of peat Recent boun 0 s 
foi Aitcsnn Mells to a depth ot about 1500 feet hue shown a 
legulai suucssion ot these beds— (lay, gin el, and peat— lepeatul 
n c un and again as fu down as the bonngs liavo i cached The 

piouss linplied m this geological foimation seems still \ci> sIomI) 
to be going on, anti the pi esc at level of the squ tie ot St 21 uk has 
h cn lai&ed aitihailly about 20 inches tbove the old buck paving 
show n m Gentile Bellini’s piotuio of 1496 A good example of tlie 
old metlio 1 ot fonning foundations is shown m that of the gieat cam 
panile of St link, i 900 (see tig 1) Heie the buildeis dug down 
to the bed of stilt cli), and ovci the Mhole ait a, of the footings ot 
the towei diov e m piles of white poplai, 10 to 11 mchos m dnmeta, 
ne uly touching one anothei On the top of these a lea el platfoim 
m as toimed b) two labels of oak tices (Quei ms iqIui ), each loughly 
squaied, theuppei liyu being laid ciossm isc upon the lown one 
The oak and poplai both gievy along the slioics close to Venice , m 
htei times, when the Aknetian temtoiy Mas extended, the ml 
Inch {fimus hemt) of Cadoie and the Euganean Hills was lugel) 
us d, as, toi example, m the foundations of the ducal palace In 
1885 tlu foundations of tho campanile weie examined and both 
tbe oak and the poplai wen, found to be pufectly sound - On the 
wooden plitfonn missive footings are hid, consisting of hv e couises 


i Tamp *3 Mam Novella and $ Ciocc m Flounce and S Mma sopn 
Mmcm m Rome 

- An mteiesting act ount of this and other foundations in Venice is given dj 
G iacomo Bom m the 4nhnto Vmto, su u , vol xm , pt it lbs 


ol hi ^e 1 lacks of ti i hvii mloilii^nmi c i iplmi i n k 
t nm tlu 3 ! n m an Hills Vb \ t is u su >ui un i 
stent '’ii l n *.t ] lit 11 ts i nni]^ ili a i m i 1 
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li 1 — -Iwain lnls oHm hi f iu I ! ns u a lh \ 1 ^ tl tl i \ 1 

n la iaotm s mil)] Is as t\ ijlitu.li tl ci \ luh i 1 tl In l 
] ill c \ JO i ch ] il s 1 a 1 it I j 1 1 si 1 m i u t tk st it (] v 

1 E Dull li\ it al ]luls the s n ml tli i K u 1 f t s t 

cui] ill l k<itiu1>teaul rtl n ten it sluts 1> feu lui tn s 
uni i jll sot luil piluc J St 11 at )t tl i csti] s un 1 Lo % 1 1 i 
Di i lac n v\ lull nlv iais l Ua l r i n Un ] \ i uni 1 O ic it! 

Isti an stone ]illus it tl h j xh(. G 1 u n il 0 n n w fl sli \ nh t) t 

outsi k 


taw a , owing to lift nisiiig ot the ]>ay^ment level oul) tw > ani a 
lnlt of th so oflsets in l ow visille Anotb i wa) ol loimm^ 
toimebtions win li was us il m lathei latoi tun s m as tv oi n th 
pil s altogctha anl linld iootm 0 snith a wnhi S]ieal 11 1 
win h also slnw& the found itions ot the lu tl pahre datm^ tioi i 
the lithicntui) is a t\[nal (xample ot this second me th 1 in 
Mhiji the c ak phtfonn is 1 ad mimediatt h on. tlic still li) Hi 
nst ot tiarlixti toi ioimditions was soon supus l 11) that of 
Istnm linn stom , a vei) beiuhful cieam colouied stoni cxti inch 
hue and close in t xtaue and c ip il li ot ucuvin^ a vei) In^li ] vlisli 
Ihonji not ciystallmc m ^nin, and, 1 chuu-ally speakm^ not a 
tiue maible, this Ibtnan stone has ill most aiclnt etunl pmposis 
all the ben ut j of tlicimest Mhitcmuble and lueivcsliom a-,i a 
kautiful golden l uss* t patma, vei) much like that assumed l) 

Pentelic m uhlo 1 iom the 11th centui) onvv aids it n as u^Ld v u ) 
laigel) ioi plinths angle ]U< ms, stun n couises, window tiaccia, 
and othei deeoiative pui]>oses It occuis, toi e^ampak, an all the 
luagmheuit scut s ot aici les m the dui al pul arc Its cxticme line 
m ss of giam allows it to be worked with auv oi > like deluacv and 
lumutcness of detail 

Plnonghout the ]\li Idle Ages the unm w illm^ ot A uicti an bnild Mnm 
mgs \\ is ilw i)s of hue buck, usnakv a mine l m colom mad* and w 11s. 
find m the kilns ol Aluiano In spite o f its beautdul rolum th 
buck m oik m is sdlom left \i il Ic, the wlioli w ill snitia ban^ 
lmel with than slibs of mublc m the moie migmheuit builkn n s, 
oi else coded with stucco, on m huh diapxis and othei dc nativ 
pit tu ns weie pnmted ^ 

Ik foie 1105 the moitui used mA r enueMis nude of the whin Aloit ’ 
lime tiom the Istnan limestone, vvbieh possosbul no lipduulu 
qualities, and was conbequcntl) vuy paisliahk Dut iftti that 
ycai, when tho A enetnns conquutd Padua, the) weie able to g*t 
supplies of a stiong h)dnulic duk lime fiom Albcttonc, which 
toimed a voi) dm able ument oi nioataa, able to lesist salt watei 
and the dcstiuetuc sex an 

One of the ilnef glonis of A'enire depends on its extensive use cf AIul lc s 
the most beautii ill mil costlv uinbles and poiph)iies, winch giu i 
wealth of magnificent coloiu such as is to be seen m no other eit\ 
in the woild In tally tunes none of these seem to have beui 
cbtamed duett fiom the quarues, but fium older bniUin^s eithei 
of Loman oi eail) L)/antnie dab 3 Imniaise qiantitusof mil 
marbles wcic brought fiom the uuned cities of Heiarka, Ravtniu, 
iltinum, and cspeciall) Aquxlcia Undu tho Romm empn 
Aiimleia contained gieat numbeis of nngmficcnt 1 uildmgs, d co 
latrel with mnhles anl paoiphv ues from Giecce, Nunndia, l 0 vpt, 
and Amtn The goueous churches and pah( es d tlie B)/antnn 
cmpjeiois, em vhed with rare maiblcs stolen from Gnek ml 
Roman buildings of classi turns, weie m thm turn stuppel ol 
then eostl) columns and wall linings bv the vk touous Aknetnns 
Thus Venice becime a magnificent stou house m which weie 
heaped the uch tuasmes accumulated tliioughont nimv puev ions 
centimes bs v auoufa peoples The pnnupal v aneties used in the 
palaces of A r emeo aie— the led poip>h>iv of Eg) pt and the gieen 

J in tho Vth centuaj tho V euetmns l ^au t? woik thr u<h qiaiuies 
of it 1 marble max leuna but with fclus c\ cptaui tlu deew itiae moiWu 
seem to lave been taken fnm older bauldmjs tkewheie 
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porphyry of Mount Taygctus, rr<l amt gray Egyptian granites, the 
beautiful lapis Atrauus (vndo nntuo), Oricntil alabaster irom 
Numidia and Arabia, the Phrygian pa\onazzetto with its purple 
mottling*, upollino hom Cai\stiv», ami, in great quantities, the 
alabaster-like Trot oinitMan inAihle with bluish and amber-eoluiuecl 
stiiation.s. 1 Till the 1 1th or 15th centuiy the white maibh s used 
in Yeniee weie ii uni Cheek quames— Paiiau or Pentelic— being all 
(like the culomed marbles) stolen iiom older buildings, while in 
later times the native maible of Cairaia was imputed. Large 
quantities of ltd A T eiom mil hie wen* used to form, moulded frames 
round panels ot white seulpluied maible. The gi cater pait of these 
costly marble* seems to have been imported in the fuim of columns, 
immense numbers of which were sawn up hngihways into long 
thin slabs foi use as wall-fairings. Other columns, usually those 
of the most pics ions maibles, weie sawn across, and thus the 
roundels weie piuduccd which stud like jewels the facades of many 
oi the pi laces (sec fig. GV Thin slius sawn from the Mine lolunm 
were reversed and plan d side by side, so that the natural uiottlings 
framed a regular sort of pattern. Yci y rich and complicated designs 
were produced by placing tour slabs together to form one largo 
pattern, repeating from one centre. The whole interior of St Mali's 
is decorated in this magnificent way, vciy large areas being coveied 
with the same pattern i ccurring again and again. Thus no attempt 
was made to disguise the fact that the marble was only a thin 
surface decoration of no constructional importance. The fact that 
many slabs had been tut from one block was frankly aeknoxvledged 
by the fonnation of these “ cut and reveised ” patterns, nor is there 
any attempt to conceal the bronze clamps which hold the slabs in 
their places. 

Gold and The facades of the chief palaces of Venice down to the end of 
colour the 15tli century were wholly covered with these magnificently 
decora- coloured marbles. But that was not all ; a stilj gi eater splendour 
tion. of effect was given by the ravish use of gold and colour, especially 
the costly ultramarine blue. Very frequently the whole of the 
sculpture, whether on capitals, aiehivolts, or frieze-like bands, wras 
thickly covered with gold leaf, the flat grounds being coloured a 
deep Ultramar ine so as to throw the reliefs into brilliant prominence. 
The less magnificent palaces weie decorated in a simpler way. The 
brick surfaces between the windows and other arches were corned 
with fine haul stucco, made, like that of the ancient Romans, of a 
mixture of lime and marble dust. The whole of this was then 
- decorated with minute diapeis or other geometrical ornament in 
two or tin ce earth colours, especially red, yellow, and brown ochres. 
Very few exam] lies of this form of decoration still remain, owing to 
the corrosive action of the sea air. One notable example, dating 
fiom the 11th or 15th century, has a rich pattern formed by a series 
of adjacent quatrefoils, with half-figures of elieiubs in the intermedi- 
ate spaces, covering the whole fiat surface of the wall. A few 
faded patches aio now all that is left 

With, the early years of the 16th century and the later develop- 
ment of the Renaissance totally different methods of architectural 
decoration superseded the use of precious marbles and delicate 
repeated onumeut in colour. The Pseudo -Classic buildings of 
Sansovino, Palladio, and their schools were either built of white 
stone or marble, quite unrelieved by colour, or else stuccoed facades 
frescos, were treated simply as a ground on which to paint large frescos 
with figure subjects, not designed with any sense of the true prin- 
ciples of architectural decoration. These frescos, which covered 
the otherwise unomamental facades of many of the 16th-century 
palaces, w r ere often the work of the greatest painters, from Giorgione 
to Tintoretto j but the pictures, though no doubt beautiful in 
themselves, were obviously quite out of place on the fagade of a 
house ; the colossal group dwarfed the building they w’ore painted 
on, and were far inferior in decorative effect to the simpler patterns 
of earlier times. These, too, have mostly perished; on the fondaco* 
of the Germans, once covered with frescos painted jointly by Titian 
and Giorgione, only traces of two figures now remain. One of the 
best-preserved series of these exterior frescos is that inside the 
cloister of S. Stofano, painted by Pordenone, which has naturally 
suffered less than the very exposed facades on the Grand Canal 
St Church of St Mark — 1 This church stands quite alone among the 

Mark’s, buildings of the world in respect of its unequalled richness of 
material and decoration, and also from the fact that it has been 
constructed with the spoils of countless other buildings, and there- 
fore forms a museum of sculpture of the most varied kind, nearly 
every century from the 4th down to the latest Renaissance being 
repr esented in some carved panel or capital, if not more largely. 

l Tlie splendid columns of St Mark’s, which Mr Buskin in the Stones of Veil >cc 
speaks of as being of alabaster, really are of Frocounesian marble, and are so 
described by various early Byzantine writeis. According to Vitruvius (h. s), 
the magnificent palace** of Croesus of Lydia and Mausolus of Halicarnassus 
were chiefly adorned with Proconnesiau marble, 

* The woid fondm, of Arab provenance, from the Greek vavdox<stov t 
applied to several of the largest Venetian palaces, denotes the mercantile head* 
* quarters of a foreign trading nation. The fondwhi of the Turks and of the 

Gormans still exist, though much modernized. An analogous establishment 
was the helhnlvn of the trading Greeks at Naucratis in the Egyptian delta, 
regains of which have recently been discovered by Mr Flinders Petrie (see R/o* 
tudluffeqfffiettgypt. Enplor. Soc,, 18S6). 


During the oaily years of Venetian history the rite of the present Site, 
clmnhand square ot St Maik was a huge go assy field, with lows 
of lues, divided by a canal (which no longer exists), and containing 
two oliunlKs. One oi these, d edit, a ted to St Theodora, the old 
patron saint of Venice, stood oil the site of the piescnt chuich of 
St Mark. The other, that ol S. Oemimano, w as a little to the north- 
west ot the gieat campanile. Pig 3 (below) shows its position, and 
also the site on which it was rabuilt by Sebastiano Ziuni (1173-79), 
when he pulled down the original cliuirii in order to extend the 
squaie west wauls. In the lfitli euiturv it was again rebuilt by 
Ciistofoio del Legname and Sansovino, and was destioyed in 1805 
by Napoleon I., to make loom foi a new block to unite the two 
palaces of the procurator. The glassy cumpo where these chinches 
stood xvas the piopcity of the abbey oi S. Zaccaria. At its eastern 
extremity a small palace was built for the doge about 810, when 
Venice fiist became the chief ducal place of residence undei Angelo 
Partecipa/io. 

According to the chief early chronicles, the body of St Mnik was Original 
se< retly brought away from Alexandria and canied to Venice in chapel. 
828, the church where he was buried haring been pulled down by 
the Moslems in order to build with its materials a palace at 
“Babylon,” as old Caiio was then called. After the arrival of his 
ralics, St Mark became the pation saint of Venice in place of St 
Theodore, and his bones wne laid in the “confessio” oi the small 
private chapel of the ducal palace. 8 This chapel, however, soon 
lost its private character and became the chief chunk of A r enite, 
though not the cathedral church of the patiiau h. The small ducal Older 
chapel of St Mark was burnt in 970, together with the rest of the church, 
palace, during the insurrection against Doge Candiano IV. *. it was 
rebuilt on a larger scale by his successor, Pietro Oiseolo, and the 


canal 

25 



Fig, 2.— Plan of St Mark’s ; the black shows its older form, the shading its 
later development. 1. High altar, containing body of SI Maik. 2. Ninth 
apsldal chapel of St Peter. 3. South chapel ot St Clement. 1 . UJth-centui y 
bacnfaty. 5. Rood-hCieen. G. Noith ambo and patriarch's throne. 7. South 
ambo. 8. Altar of S. Maria clei Mascoli. 0. Altar of St Leonard. 10. Oliapel 
of S. Isidore, added in 1353-55. 11. Chapel of St John the Evangelist, 12. 
Ante-room in treasury. 13. Treasuiy, formerly a tow er oi ducal palace. 14. 
Baptistery. 13. Chapel of Cardinal Zeno, 1G. Western atrium. 17. North- 
ern atnum. 18. Noith door. 19. Altar against a pier of the nave. 20. 
Poita della Carta. 21. Loggia of ducal palace. 22. Doge’s ante-room. 23. 
Grand stain ase of palace. 24. lGth-centuiy part of ducal palace. 23. Canal, 
Rio del Palazzo, 

following doges, the w’oik beiug carried on for about a century. 
An inscription now lost recorded its completion in 1071, but it 
was not consecrated till 1085, in the reign of Vitale Paliero (1084- 
1096), when it was dedicated “to God, the glorious Virgin Amiun- 

& There is much analogy between the relationship of the church ot St Mark 
to the ducal palace aud that of the abbey church to the royal jinlace at Wesl - 
minster; both were originally built in connexion with royal palaces and both 
possessed special privileges as “ royal peculiars,” 
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(nti, and to flu piotwtov St Milk.” Tlu hum of tin chimb as 
tin n cuni]il» ini w is quit* ditnunl liom ih piosciit ispu t, both in 
< \ 4 * it! ol ]»1 in uni in diMhuMtl ii< li duoiation. Fig, 2 shows the* 
shi of the ohh i ihim h, uhn h w.h oiigmally of the simple hasilici 
lot 111 with Him c castuu apsis and no tiaiisepK 1 * Oin my intciest- 
iugulu ol tin old dm »1 pa la « 0 still exists, namely, tin lower pait 
oi out of us towns, with wvdls 11 feet thick ; tin's was madt into 
the to isu\ of !st Maih when the chm eh was enlarged so as to 
unhide it m its pi m, at the west eoinei of ihe south tianst pt. 
3h 1 1 nt pirn 1 >s* s oi “ rest 01 tiiou ” inn e shown the extc nial dcsiqn 
ot tins euil\ dirndl, whidi wiw of pi limed blit k, nndei uialcd by 
in iilib or mosaics, and only relived hvui y. simple blank aicadiiu;, 
with lound an lies, not unlike those oai some eaily Nonnun build- 
in. s in Eiu,l uid." 

By digiots tin* dumb was euluy‘d: hist of all tiansepts win* 
added, then the Laptistuy 011 the smith and the ariium extending 
along the west and 1101 th of the na\e, about 11 f>0 -1200. Next 
chapels wire added noith and south of the two transepts : that of 
St bid 01 c was huilt and finished in 1351 by Andrea Dandolo. In 
the 15th eeututy the saeiisty at the cast end was added, the altar 
of St liter in the noith apse burnt removed to m ike a passage to 
it; another way to the sacristy for the use of the clergy was nit 
t blows'll the massive wall of the main apse. During the long period 
fiom its ihdieation in 1035 till the overthrow of tlio Venetian le- 
puhlic hy Napoli 011 eveiy doge’s reign saw some addition to the 
ihh deviations of the cluueh— mosaics, sculpture, wall linings, or 
columns of piteious marbles. By degrees the whole walls inside 
and outside weie completely faced either with glass mosaics on gold 
grounds or with pieeious coloured marbles and porphyries, plain 
white iimblc being only used for sculpture, and then thickly covered 
with "old. It is impossible here to give an adequate notion oi the 
splendour of the whole effect; nothing short of the eloquence of 
All* Rubkin can do justice to the subject. 3 * S Unfortunately the whole 
wall sin face of the iiiteiior is so stained and caked with dirt that 
much of the gorgeous effect of the marblis is lost. 

The general scheme of decoration is the following. The whole 
of tlie domes and vaults, and the upper part of the walls down to 
rhe level of the floor of the hiforium, aie completely covered with 
mosaics of brilliant glass tessoiai, the ground being in most cases 
of gold. Below this eveiy inch of the surface of the walls and 
arches is covered with richly coloured marbles, porphyries, and 
alabaster, relieved by pure white marble, sculptured in panels, string 
courses, and the like. The various marbles are ananged in broad 
upright bands, alternating so that one colour enhances the effect 
of that next to it. For example, the nave wall in the north aisle 
is faced thus,— (1) verdo antieo, (2) Procoimesian, (3) red broc- 
oatello of Yerom, (4) Proconnesian, (5) magnificent Oriental ala- 
baster, (6) Prneoimcsian, and (7) verdo autico ; below these is a narrow 
band of red Verona marble, and then a plinth-moulding of Athenian 
white marble, which rests on the seat of panelled rod marble that 
runs all round tlie interior of the nave and transepts. The laige 
columns between the brick pieis, six in the nave and eight in the 
transepts (see fig. 2), are monoliths of fine Proconnesian marble, 
veined with greyish blue and amber, and the gieat brick piers are 
faced with thin slabs of the same material. This facing and most 
of that throughout the church aie made of ancient columns sawn 
into slices. «. 

The eastern crypt or confessio extends under the whole of the 
choir behind the rood-screen, and has three apses like the up£er 
church. The body of St Mark was originally placed here, but is 
now within the high altar of the upper eliurcli. Below the nave 
is an older crypt, the existence of which has only recently been 
discovered ; it is not accessible, having been filled in with earth 
and rubbish at a very early period. 

The choir, which is raised about 4 feet above the nave, is sepa- 
rated from it by a marble rood-screen, formed of ancient columns, 
bearing a straight architrave surmounted by fourteen statues, viz., 
St Mark, the blessed Virgin Mary, and the twelve apostles. It 
extends across the aisles, forming a north apsidal chapel of St 
Peter and a southern one to St Clement. The lood-screen is signed 

1 T. G. Jackson, in his work on Dalmatia anil Istria (Oxford, 3887), vol iii., 
givps an intoiesting account and valuable illustrations of the eaily chinches 
at Parenzo, Gr.ulo, and Aquileia. which in their sculptured capitals, mosaics, 

and other details closely resembled the early poitions of St Mark’s. Large 
quantities of the sculpture and rich marbles used tn Venice weie brought from 
Grado, Aquileia, and other cities in the same district, the buildings of which 
were to a great extent the prototypes of those built m Venice before the 13th 
century. In later times the flood of influence passed in the opposite direction, 
and iluriug the 14th and 16th centuries an immense number of palaces and 
churches were built in the Venetian stylo, by architects from Venice, all along 
tlie eastern shores of the Adriatic, The result is that in these Isfrian cities 
minutes arc to be seen of what appears to be the architecture of Venice during 

whole course of development from the 12th to the 15th century. 

s The exterior of the church of St Demetrius at Thessaloniea is covered with 
simple brick arc&ding, very like that which still exists in many places behind 
the nmrble lining of St Mark’s. 

S The first edition of tho atones of Venice, together with an unfinished seiics 
of must of them exquisitely drawn by Mr Buskin himself, was 

published in 3858 ; a carefully executed reprint of both was issued in 1880. This 
v ow Ar e n °bl«&t monographs on any architectural subject that has ever 
been written. 


as tho wmk of tlio Vaiotians .TuoIhIIo an 1 JVtio Pink, sons of 
Antonio didlo Mast gni, 1:101-1*7. Tin* mud Ust 11 is <>i -,il\ < 1 , ihtul 
1.194 and ugmri ‘■Maioluis Migi-dii AL Ur i I Junto <b VuntiK ’ 

The vvorkm nislup both i ri the sihiv muiliv ami oi tin fouitun 
st dues is oi iiu moat o\t ollurei . Iu fioni of the m n 1 n st md two 
•\eiy laige and Mines m pulpily om of poiplu ly uni tin othu of 
veide until 0 . In the lioitluni umbo is «i lolly pitmn li’s tin mu 
under a metal donnri tanopr, curiously like a pulpit in a Moslem 
mosque. Tliue an line 111 uhle bald m him, suppoited 011 columns 
of precious mai hies, ova the highaltai, two hi the ti insepis, and 
one on the noiib side of the na\e. No liss thru lia ( bundled 
eobuuns of poipbyivnnd to^tlv nimble s ueusid to dumale tlie 
ilmieh, especially on the wist fi out. Some of those inside th< 
atrium liuae no loustiuetional use, but aio only t»a against tin 
wall foi tlie sake of tlu 11 * beauty md a able. 

A whole volume might be wntten on the si ulpiured oipitals, Columns 
pmels, screens, jpnd otlur feituns of the church. A gu.it pm oi and 
these aie the spoils of other chinches, especially from tin Fast , capitals, 
muili ol the smlptme, as, i.r/., tin* panipets along tlu? tnforium 
gallery, dates from the 6th cent uiy or even earlier. 4 In the nclilv 
carved capitals eveiy style fiom tho 4th to tho 12th < outlay is 
lepresented, many ot them being mai vels of dclieiry < omhiucd with 
cxtictne spirit of execution. Home of tho laig<r caps are paitially 
coveied with a rich basket work pattern completely under-cut will 1 
gieat technical skill ; others Imre vine or acanthus foliage floated 
with vigorous realism ; mid a large number have the revived Byzan- 
tine treatment of the classic Corinthian or Ionic capitals, with 
variations showing the richest power of invention and originality. 

In addition to the elaboiale sculpture, sorno of the capitals me de- 
corated with inlaid patterns ; and many of the mouldings, stub ns 
the capping of tlie trifoiium scieeu, aie also ornamented in the 
same way. This usg of inlay is almost peculiar to St Maik’s, as is 
also the method of enriching sculptured reliefs with backgi omuls 
of brilliant gold and coloured glass mosaics, producing an c licet oi 
extraordinary magnificence. 0 

The exterior is no less magnificent than the inside, the whole Exterior, 
facades being covered w T ith sculpture, mosaic, or slabs of ii< h marble. 

The west facade especially is a marvel of lavish expenditure both 
of lalssmr and of costly material. The design consists of two main 
stages, the lower one being formed by the atrium, a 12th-centuiy 
^addition, in front of tho older facade. Each stage is divided into 
five great arches, dccoxated with richly sculptured archivolts and 
with tympana filled iu with mosaic pictures. Only one uf the 
original mosaics now exists on this front ; all the rest have been 
destioyed and replaced hy others of very inferior style iu the I7tli 
and 18th centuries. The one original mosaic is over the northern- 
most of the four doorways into the western atrium ; its date is 
about or soon after 1220. It is of great decorative beauty, and its 
subject— the translation into the church of the body of St Mark— 
is of great interest from its careful representation of the west facade 
of the church as it was at the beginning of the 13th century/ It 
show’s the original form of the uppu* part of the facade before the 
addition iu the 14 th century ol the laige ogee gables with elaboiate 
ciockets, alternating with statues, and intermediate pinnacled 
canopies placed lie tween the five great arches of the upper story*. 

It also show’s the rnaible screen-W’Oik which once filled the gieat 
central W’est window, the whole of which is now missing, only the 
columns which supported it being left 6 Similar filling-in still 
exists in some of the large side windows. The lower o7 atrium 
story is enriched with a wonderful collection of columns of precious 
marbles and porphyries arranged in two tiers. The sculptured 
archivolts, with foliage mixed with figures or subjects in relief, aie 
of great beauty and variety. They are all carved in fine w’hite 
Athenian mai tie, and wore once gilt, as appears to have been the 
case with nearly all the sculptured ornaments of St Mark’s. This 
extensive nse of gold is clearly shown in Gentile Bellini’s picture. 

The top of the atrium forms a wide upper gallery communicating 
with the interior at the triforiiun level. In the centre of this 
gallery stand the four colossal bronze horses, fiom some Gr.uoo- 
Roman triumphal quadriga, which wore brought to Venice after tho 
conquest of Constantinople hy Enrieo Dandolo in 1204. 7 

The roofs, including tho five great external domes over the nave, Roofs, 
choir, transepts, and crossing, are all covered with thick sheets of 
lead. The internal domes, like the rest of the vaults, are of brick, 
the external domes being of wood. The drums on which the outer 
domes rest are bound rouud with strong iron bands, which were 


4 The church of St Demetrius at ThessaJonica contains many sculptured 
panels and oilier decorations exactly similar in stvle to those of Bt Mark’s ; 
and other churches in Thessalouica and Trebizond have mosaic pawn,? and 
jrlobs wall-mosaics closely resembling those in St Mark's. Even the plan of 
the Venetian basilica is Oriental iu origin, 

8 Tho most notable exam} tics aie over the doorways of the western atrium. 

6 This tracery, or rather screen-work, was removed before when Gentile 
Bellini painted his pictuie of the Piazza and ‘West Front of Bt Mark’s. Tins 
very' interesting picture shows the lost mosaics, the subjects of which appear 
to have been tlie same as those now oxivting, 

7 These bronze horses were carried off to Paris, with many other art treasures*, 
by Napoleon in 17i>7; they were restored to their place in 181f> by Francis oi 
Austria, as is recorded in a large inscription on the arch below them. 
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added 1) Jar Sam>oxmo m tlie 16th ccntui} The rounl headed 
win lows m fclu (hum* wae once lillc 1 m with placed saeen woiL 
of in ul lc, sonn examples of«wliich still exist in the western itiimn, 
—an mteu sting idle cf the method of filling windows enqloyedat 
i time when JUss w is hut little used 
l he mosii s m the mtenoi lie among the finest and, fioin then 
i met} of date the most mtuestmg senes m the woild, thosr 
dating horn U 12th and 13th centimes no of special beauty 
The cailic^t i\ pe a to 1 t those on the fi\e gieat domes, probably 
( cut 11 efoie 1150 On the nave dome the suljcrt is the Descent 
( f the Ilol> bpmt tongues cf ine ladiatc ii] on colossal iiguies of 
tin apcstles, anl below them, on the diuni of the d me, is a second 
s ms cl ti^uics upusentniw, tl ( vauous mtions oi the woild who 
wue com cited tin nigh th ms]iicd tea lung oi the apostles On 
the d uieoici the mossing is th Vseension of Clnist with Inn Is 
of lu^e ii h uies ot tl e Apcstles, and below then the "Virtues On 
the thou dome ne ahall hguieof Clmstand Lstmsof the Piophets 
In the mam ipse is Chiist m Majesty Ihe tiaifsept domes haxo 
sei k s r f & nuts and Doctoi s of the Cliui c h \11 h iv c cxplanatoi y 

nisei lptions Ihe whole of the lest of the -vaults and the uppci 
joitiou of the walls aie tovci el with mosaic pictures, of which a 
ineie catalogue would occupy unity pa b e& In the atnum the sub 
It ts are til en hom the Old Testament ,rthcsc date from c 1200 
1(0 In the la] tistay 1 uc the life of St John the Baptist ami 
scenes fiom the life of Cliust, on the fust chine (westwaids) is , 
Chi ist m Majesty ovei a sencs of baptismal scenes and the Gieek 
Doctois , on the second dome, Clm&t sunounded by Angels On 
the land \ ault of the clnpcl oi St Isidoie is a v tiy beautiful senes 
of mosaics with stoics fiom tho sunt s life and othei subjects, e\e 
cubed m lo>5, soon aftei tho completion of the chapel In tho 
s icnsty is a fane senes of 15th ccntuiv mosaics, and in othei paits 
ot the chuieli theie aie mosaics of still latei dato, some of them 
hom cartoons by Tmtoietto and othei Venetian pamteis of the 
decadence These latei mosaics aie not designed with any uil 
sense ot the special necessities of mosaic woih and aie all vciy m 
fc a xoi in clccoiatxve efft ct to the simple Byzmtme style fiom the 
12th to the 14th ccntuiy 

Most of the existing mosaics of the eailiei pcnods hove suffered 
ui\ senously fiom “ lestoaation, a pioeess which is still goi#g on, 
with most f ital icsults to the intei cst and leal a aluc of the mosaics 
r Ihe extcnoi rouble facing and much of the sculptiue have withnig 
lecuit yeais been completely lenewtd m the roost tasteless way,— 
the fine shhs of nch Oriental unibles having been laigely lepheel 
l y he ip a ic y ish Cai i ua maiblo of the w oist quality , quite dec oul 
ot the fine colouis and nch venungs ol the ougmal slabs The 
same fite now throat? ns the magmlicont mosaic pavement of St 
Maik s, the suit ice of which has sunk into a succession of wavy 
boll aws owing to the settlement of the vaulting of the ci\pt below 
on which the ime pacing lests - The ougmal part of the mosaic 
iloui piobably dates from about tho middle of the 12th eentuiy 
The na\o pax cment of tho cathedial at Munno, which is exact!} 
sinnlai m style, matemls, and woikmanship, has an msuiption 
dated 1140 The pav cment of St Maiks consists partly of opus 
Alcxandimum of led anl gieen poipliyiy mixed with some maiblt, 
and partly ol tesseUted woik, made both of glass and of maiblo 
tessen Ibe two methods aie obviously of the same date, ism 
some cases botli pocesscs aie used in the same design The opus 
Alex indtmum is a eiy similai m sty le to th at in some of tho basilicas 
ol Thes'Tilonica, and also those in Home, most ol which au of about 
the same d ite, tlie 12th < entni} Tho designs executed m mosaic 
tessae aie of sev eul difiuent styles some hang taken fiom the 
mosaics of Roman classic ii times, while others, with huge panels of 
pc icoeks on each side of a v asc, eagles oi lions devouring then piey, 
and the like, aie copied fiom Byzintme leliefs of much eailiei date 
than the 12th eentuiy 8 The oiigmals of man} of theso aie to bo 
seen m the sculptuied l oundels w Inch stud th 1 ii ados of By zautine 

C 'xies m Timer A gieat part of the pavement of St Maik & his 
n lepaired and iciiewed at various times, fiom the 1 1th eentuiy 
down to the piesent time , consequent!} a gieat variety of stales 
and materials occuis mixed with the ougmil parts Tire paxt 
ment m the noith aisle was lenewed m the most clumsy and 
spiutless fashion about twenty ycais ago, and it is much to be 
feared that a siuitUi f ito awaits the test of these pxiccless mosaics 
One of the gie it gloucs of St Maik’s is the most magnificent gold 
lefcible m the woild, most sumptuously dc oiated with jewels and 
enamels, usually known as the Pala dOio It was ongmally 
(according to the Venetian chronicles) oi derod m Constantinople 
by Doge Pietro Oiseolo I m 976 , and an inscription in enamilli 1 
Tetters added xn 1345 lecoidh that it was brought to Venice and 
putty renew ed by Doge Ordelafo r alien in HOT , m 1209 it was 


* ro i piete list oi the subjects of the mosaics m the baptistuy is to iun ly 
Mr Rusl m m las Si Mark < m 18& l, p 12) sq 
- Ditn is no ground whatever for the notion that ihe wavy am face of (he 
niveuiBut was produce l intentioi alls Its linos if depiessun simply follow 
tlu ‘cells m the crypt uultnig, the 1 rose tilling m of which allows mm e 
wiltUmeat than tlie ugid crowns )f the vaults 
s It is mteiestmg to note thafatth oi r th eentuiy marble relief with thi 
>ase anl peacocks winch to im part of the external facing of the ticasury of 
St Vlark, has bten copied exactly m one of the mosaics ol the south aisle 


again lepaned and enlaiged bx Doge Pietio Ziam and final!} m 
1345 Vndiea Dandolo icset the enamels m new hamcwoik, and 
added some mmuto gold canopies and othei decoiation of Gothie 
style In the 19th eentuiy it was thoioughly l ]>aiu.d and tho 
stolen gems replaced b} new ones, easily distinguishable fiom the 
0 ii o m il jewels by being cut m facets not 1 cn caboehon after tlie 
old fashion This nnivellous letibleis male up of an immense 
nuinbei of microscopic alty minute gold cloisonne enamel pictiues, 
oi tho utmost splendour m coloui and detail The enamels aie 
partly tianslueent, allowing the Inlliant to old backing to shine 
through the coloui ed enamel Ihe subjects aie Clnist m Majesty, 
figuics of Auhangtls and Angels, ind a veij lai b o nuinbei of sin^l 
hgmes of Prophets and Saints as well as many scenes ficni the life 
ot Clnist and of St Maik No de&cnption can do justice to tho 
splcndoui of effect jnotluced by this gleaming mass ol ^ol 1, jewels 
and mam Is, the delicacy of woikman&luj ot the litter is on]} 
equalled by two Pextus ooxeis also m gold cloisonne, now pie 
saved in the ticasui} of St Maik, winch also possesses ** mi^ui 
ficent cilleetion of chinch plate of all sorts, such as lai^e chalices 
and i atens m cijstal and agate, rclKjuaiies, candlcsti ks, altai 
hontals, and othei kinds of chuieli fuimtuie, all of the most lnccious 
matenals ind woikminslnp 4 Two sihei fiontals of the 14th 
eentuiy, now used foi the hi b li altu ot St Maik, ongmally belonged 
to the cathedial of Venice S Pietro di Castello 





Tic —Square ot S>t Maik and suinunUn„ bulling Ihe ougmal rt j ) 
w is bnmded on the wist b> the e uni B with the bth century chuieli of b 
Gpinmiano G, on its w st bank Jhc first enlarc;cnieiit ot the square was 
ettcctMl by I) go SCI ask am iliam m ll h G when he filled up the canal and 
lebuilt tho chinch on a new site it D thus neaily doubling the size of the 
squaie Lastly the square was extcnltl southwaids m tic lGtli centun 
whtn the new palace ot th piocuiitois K was built by Scat ozzi G nil 
Bellini s picture show salme of houses ilong IT nadun^ ui tithe h icit 
campanilt A N q Icon I m isOo 10 pulled dr wn the cli icii of b Genu 
m mo anti built a new 1 lr c k a t tl e w cst en l of the c qi ai e L Tie dates r f 
the a uious paits of the existing lucal palaee au in he ate l m tl e a lan tlie 
r iebuillin e w as i uii d on in tl c i lhwm b oida, P Q R b, I U, V rt 
Z is the tieasury of bt M ul which was ongmally one ot the towers b(l moin-, 
tp the cld ducal palace E site it old houses G clcck towa H oil 
1 alacc of pi icuiatms J oil libraiy XI two columis N Poit della 
Iai?lia O Bnd 0 e ol bi 0 hs W, Giants Staucase, \ sacristy tf bt Mail 
V, JPiazz tta 

Vie Duud Palace —The ougmal doge s palace, piobal 1} a small Ducrt 
strongly foitihtd castle, was built eailym tho 9th centiu}, s ion p dace 
aftei the tiansfeienee of the seat of government from the island ot 
Malamoeeo to that of Rialto In the euly troublous pcnol of Eaily 
V cnetian liibtoxy the ducal palace w as frequently destroy ed and io history 
built It was biunt m 97b, and again m 1106 , by 1116 it hal 
been rebuilt At the end of the 12tli ccntui} Seba&tuno 2nni 
(1173 79) le&toied and enlaiged it Of lub woik the only fngments 
now m existence aie some lichty sculptmed hands m leliel, bruit 
m at mterv als along tlie 14th eentuiy Rio faqade, by tbo south 
east angle of the palace (see P on fig 3) The piesent m i b nifieent 
palace was a slow growth extending ovoi neaily thico centuries, 
the oldci building of Ziam being gradually gulled down as room 
was lequned foi the nexv woik 

The existing palace w is begun m 1300 1 by Doge Pietro Gi idungo Pi esent 
who biult the ia^ade (P on fig 3) along the lao, m which aie m palace 
sate 1 the 12th eentuiy fne/es ot Zum About 1309 tho ueaded 
facade along tho sea front was begun at the south east angle bv 
the Ponte della Paglia (N on fig 3), and tho design which was tin u 
adopted was acematdy followed along the whole external fiudc, 
tho bu ildmg of w luch oec ujued about a eentuiy and a h alf Tow ai ds 
the end of the 14tli ccntuiy the fuade had been earned along the 
Pia/zotta side as fai as tlie tenth capital (counting from the south 

4 At tho en 1 of tlac IStb cuitiuy the nch tieasuies of fat Mark s w eie sort e l 
by the Fiench, end much was then disperse l and lost, ineludm 0 many antique 
engraved gems and cameos from tho P il i d Oro 
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\ si ii [ wl i h is in 1 with 1 sk t> oi lii> untkmls 1 fnut 
k u 1 , At d is | mt tli v ik s ms 1 > lm l m am. I si i 
I mu i l s m \ us i l i usi t i il le y ill u nl /i l i s y il 
\ is st 11 i i xi 1 n , il mis ill l Hi 1 1 \ 1 1 t t » distinguish 
i ii n tl litl liun u w ] ill c Hi A lutnn t mull 1 il 
i 1 tint a fm 110 ) , 11 diu its slioull L m ] u 1 cn in} 
i U ii il i wh ]i \( l tint ill umainin, y nt 1 ill 11 
] [ i il l 1 i 1 mlt in s] it of this m 1J~2 D\ lem s3 
\ 1 1 a U i | i i n l ii ins lull n tli it the ii vi i 1 1 

s ill l t ill l nil d s tr of Zji mi s liulliu, ih lo^ 
y 1 1 il Ik i l it w f sy nt sir nt 1 ition tom Is the i 

1 I i wl i h w i lc,un in 1 Li m 1 1 w ye is tl lunund i 

< t tl \t m 1 fi il w s r ii j 1 t 1 up t ill noi f ii \ust xnj 

h U lm li 1 1 st VI ik S nh ) Jhf lia^mic ul -,itcw v 

\ 1 i 1 unit s t ] lice l ill tl m li illt l flic Loiti Itlh < nti 1 
U n ii, o wa^ ll linli) 12 it w is tht w oik ol th seidytH 

I ut 1 n ( 1 u m 1 1 is s n S u lit i ill it ) il tin l 

\ in l ws which 1 R k flit icgnluity t 1 3th lionts ot tlio yulu 
\ it n s itt 1 m the uj i x st i> 111 mtu n il Uo k in the ,u it 

mi ] n in,, ilit J it i el Ih Guta t > the Iuo bout w is built l v 

i) Ciistoion Mno il out lib 2 In 1479 Uir consume l pit 
ci ill 11th litui > 1 ml Imp al i 4 the Iii ml tins put was th 11 
1 1 uilt m stl> b twuu 1480 ind 15 j 0 On the southern y ut of 
this 11 k ue th 11ms ci Doge Agastmo Bailing!, 1482(11 <u 
fig 0 

Il two limn fi 1 les tins town Is the sea in 1 the Pn/zetti, 
c mist i a Repetition of the nine design, tint which was bepm 
in the till} if us of th 14fh cciituiy I he nime ot the iu.lute.ct 
who l g 11 th woik and thus fixed the dcsi 0 n c f the whole is not 
tatamly know n, 1 ut it must lm e been a nun of an e uiiei genu 1 
tion thin tint of lilippo Galen U110, who is oltcn stited to have 
1 tn the clu i uclntcet of the e Ida poihon Galen d 1110 was an 
a e mplia m th conspmey of Maimo lalieio md w is executed 
t , thu with ihe dago in 1 3T5 It xppeus pi abible that a Vt 11 
i 111 ai hit t an I suilitoi namel lictio Bisc,giowas the chief 
1 list 1 laiuldei 111 the fust lull of the 14th tentiuy - The design of 



i So namel beews* public decices and other papas wen nlhxed to it 

8 Ih* elicfcfoi furthei rebuilding m 1422 names Bast sgio as being the ougiml 

d s piiei of tht 1 1th century poition of the palace 

; excellent iccount of these sculptuu l capitals n given by Hr Buskin 

n ins it mu f Juice to! 11 A tuatise on the same sabit ct was mitten by 

Iron and Burges, 1 Iwnoguiriluc (In P#tau> Dutale fans Ifea* but the authors 

f iiled to reeogmro the true daks of the difteient pai ts of the palace 


] ut neai M Maik In mini <1 t 1 il 1 m sulpn 

law sinyly 1 1 l tl 111 intil V si 11 il nt « nfliii 

1 ip 1 it n ill this se il] tin ,ia t | ii Iwh In ]i 1 ill} 

tl w ik i 1 1 1 1 tin l nh y 1 1! with 1 i i u 1 s 1 * out 

1 ill the lie | itds h a 1 11 1 1 \ e l u 1 ie^ 1 e l 1 } } 1 s 

win 1 m son i*i ue 1 ot in unit it pi 11 ti is ol t! 

11,111 Is Av i\ vl a il au 1 11 11 as ie tel t ji is still m 

\\ ,1 s , iut (iil\ cl th se dp u< it 1 1 tl hi 1 1 s u 1 

11I iut u s \ In 11 m many e se 1 ue It n wholly 11 we 1 

WliJlOUt 11} XCUs w 1 * t vti 

ile 1 it mitin 1 in 1 sun il 1 with u l lm ^ tlx > In m 1 
snmlu st\l vcuintl iOtli nt i\]oi 1 11 1 m 1 in ut toil 
line Ins 1 11 i 11 \ l tlieu^l Ih 1 t iL 1 Ufa it 1 1 1 1 Ih 

mt 11 1 t tu mi t x ss i n ta il u j 1 1 ^ 1 1 \ x el \ 

1 uititulbtui is of itl\ 3 n 1 si s il Lultn ih mill et 

tl 1 th ocni m 1 } th \ ie in u hit t ki t n la 1 1 w 1 

t loss 1 slitu set Iseitnn uilMiisdttl t } oi tl si st 111 a 1 

exeutclly I*ixn Suisum ► 111 1 i — li n tl in 1 flints 
si u ibe , they ait ui} elun sy ml lill\ d spu 1 Owin, + x 
a hie wliuh ,utt l 1 ,ieit pit oi the y il 111 1 ) 71 , the 111 
tunal |} aim ( ef the ho us w is coniylt tdy dmp d and the 

fm s lies ef t uh i 1 luxu and \ enctian ] untm,s win li ti 01 iteeL 

the walls ol tl e duct l^oms w is lo t At piesuit tin nia n mh e it 
eauntil ( imn 1 eib 1 < 1 the ehflu ut le,ifahti\c ba lies ti the A cnetiu 
1 j ul lie uid the state ipaitin nts of tlu il> n es 11 11 lil\ de 1 
did. with ^ilt aiung xml p nulling 111 th std )f tlie Litci 1 mis 
smec On ill wills af tlio thief eouiuil eli uni cis an mn^iuli ait 
suits of oil \ unlmg& 1 v Initorctto an i otl ti 1 ss il le ^ enetnub — 
amon, tli m Imtoidtob masteipicce — Liuhus and dn Inc — 
and Ins enoimoiib iietiue of Pin liso the lapest oil \ untin^in 
th woil 1 All ln\ suflei d much h am lestoution boiru of ihe 
scenes of imy 01 tint Venetian niaal ne^ou s ue of 0 ieat histone il 
mtei st though ol little mult is woihs oi nt 
Iu the lbtli cell tuiy the st t ] lisons win h till then wuc onsite 
thc^icundll 1 if the due il pin weu 3 moult a 1 11 \ kill ling j 1 isons 
on the oyyoKitc site ol the nanew rand an the ei t ol the Ixio del 
Pali//o (set ii, td A bid,e, usuall} knai n is the L11I, oi Sighs, 
was luilt to eximect tlie tw a 1 ml lm,s lhis hi 1 Ue in I the m 1 

pi i fails w ie designed h} a A uietnn, who alsa luilt the Iudta 
till, in 1 Ss uid hen w is mda imed Antonio di Panic 
Owing to the 1 using cf the ltul of the Iia/zetta and tl e Rn i 
de,li behiaioni, the dueil \ ihcc his losi it& stylobate, consistm, 
ot thiu st yas tlio lex el ot the jmunent outside bLin 0 now the san c 
is that ct the low< 1 l)>„ia cl the pala e uid thus a semus ui]iii\ 
his hcen done to tlie aiehitediual beauty ot the fi ales (see h,s 1 
and 4 ) Vs the c alunuib oi the low ei stoi 1 h u e no b ises a si j lobatc 
is syKeiall litedui 

By the side of the en m the Pn/zctta, on to which the w tst Pnzzett 1 
fa adt ol the ducal yalaec fices, fatiud two ui iut rolumus ct columns 
E,}y)tnn gi mite, one ledand the othei »,u\ fsec 21 fi, j) These 
gieii nuuohtlis wcr biou^ht as tioylues to Venice lu 3)o,( 

Domoni > Michidi m 1126 if tn Ins xietoncs m Sun In 11 *0 
tliL} wae set up with then ynrs nt line captals and bases by 1 
Lomhaid en^ineei, ISi olo le Baiattieu llie gie> cdunm is 
siumounted b} 1 fine Lion/e hon” of Bi antme style, cost ni A mu e 
foi Do^e Znni about 1178, and 111 lo29 a muhlc stituo of St 
Theodoie, standing upon a eioeoclde, was place 1 on the othu 
column 8 

1 he peat campanile (sec A fig 3; of St Maik m the stfiaii °t the t ampa 
west ot the duuch was founded ihout 900 by Doge Pietio Tiihiuionde 
md finished in 1131 01 soon aftei It is a my imssne sqnaie 
towei of buck, 325 fret high b} 42 squai e, on 1 stone base, simply 
dceoi ated w ith slight pilastus The ascent to the top is made by a 
saies ot inclined planes insteid oi staus Ihe uppei put, au oy>en 
lmtein with a p} mmdal loof, was added in the 16th centniy , on 
the apex is a fine colossal statue of an angel, foimed ol plates of gilt 
lion/e on a wooden coie,— a woik of the end of the 15th rcntuiy 
Otha Churches — Tlie ancient caihedial chunk of S Pietia diCathe 
Castello was wholly lebuilt dmmg the lattu pait of the 16th oen dial 
tury, piobably fiom designs by Palladio It is a well pi opoiti ailed church 
but unxntPiestmg stiuctuie of tht usual Pseudo Clissical Palhdnn 
style ; it is now seldom usel 

Aftei St Mark’s the two finest chuiches m Aemceau those of Churches 
the Donumran and riancisean fnais, SS Gioa anm c Paolo anel S of SS 
Maiu Cdouosi d 1 Plan Both ue built on tin sunt plan as th it Giovanni 
of othu impoitmt fnais' chuiches, such as S Mam Novella and e Paolo 
S Cioce zu Ploience, with a luge m\e, aislts, tianseyts, and two and the 

Accor line to 7 untti the e apitnl at the 11 nth west au a U was sign l ‘Duo ^ 1>ul 
S x 1 Horcntn 1 but this inscription i& not 11 b 

Con si leral lo icm uns rf these paintings b> Altichitio an 1 othu 1 th cen 
tnrynnstus still cxiit thiugli completely hid kn 1 y the latei yictuics on 
canvas 

e Many (hsfcmjgnshM puaoncis ImesnlT ied from violuit heat m the } mibi 
01 loof cells and ft am d imp md e 11 ui flat j, 1 01 cell ira of these 1 lisons 
7 This Inn c in ied oft to Pans, t) a iihu with th r iu brtnzt horses an l 
other Vtneti in spoils by Napaloon I , w is sent hit \ mi aeiy £hii?ni ntaij con 
ditun , the lien s tail the win„s md the ho 1 tuidei its 1 tws wtu a lie l after 
its letui n to Venice m Iblt On 0 inaUy the w iii„s wuc much laifc, 1 and Ui%c 
was no book fc bte Busto it Mcuka M, < lnj u 
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(inn ha) K 01 111 ^ li n 11 ust ot ea li tixnsept In the 

\ a tnu x mj] s fl 1 oil ml *ill tli ti ms }t cln) Is hue 

\\ il It limn Lt is B tli # clmithtb au lualt t bn l with uch 
in till tn ml wn laws xnl simile a mltiu, throughout The 
l t ill I th mt nc i xic } 1 tin 1 ut tli boil is lai an l the ta enei il 

d si^u i n mile at l elle tn how mg a stiong infusion of 

n itliun l (tl it mJlu li win h is on of the hua teiisti s cf tli 
! nis 1m li s tin njioiit Itih J he Donum an liui hof SS 
fi ainu e 1 ic lo w is i 1 is ill 1 1 f 1 uiHl)hct rt th Ic^esanl 
tl i hfn ml s t th \ ntunuiubh 1 it w is built lout 
the n III Ut] 1 tkcuitii) Ihtuisn founhtionl i\ leans 
std i it rh t ha h 1 ism aw is th iiclute tot ths oi of an) 
thci luillnu, m \ m e iltb u a h the mill nett the Pis mo 
li ol is ill] tu i wis uitnuVy vuv stun., dunm, th Utli cen 
tm 111 m mb nt 11 ti not t mils m this hm h ol ill 
1 t fi ut Ih 1 tl cuitiuy 1 turn ul is on 1 th tm stm the 
w ill Some ct the io uml uit cth .,1 s cf the 11th cuitui) ail l tl o 
uh is an 1 stitu tt s an tli su c)hx a i it w it* t aci) *,icat 
1 uit 1 ) distn c th I In entmf m ch u act i 1 he Into nomuiiiuts 

f th 10th aid 17th entuu s aic m mui) astsvei) lai a e costly, 
m 1 1 1 taitnns of the woist passd le tistc m stukmg eontiast to 
the {met smi)li lty ft the 11th cuitui) tnnls A lemailalle 
f itui m th Inn iseni clam h is its tine m able lood hx nof 
tl e l±th c ntuiv one of the \ei\ few wlucS still exist m ltd) , it 
is s\u mount e 1 1 \ tw a ninb lies oi ) ul) its Tl < h it stalls \vl leli 
vten 1 i ith i m ie than one 1 i) westw u Is ot the ciosxin D me 
n Id) l a ite 1 with lcliefs an l txisn woil executed m the litei 
\eais ot the loth t litui) llus eliuieh is the lai^est m Acrnee, 
i\ n e\ eelni-, St Maik s m size it also cont uns a nnml a oi fme 
t mis som 1 tli m with lai^c equesti lan statues ot Yemtnn 
Aneitls 11 tomb of Do„e Inneeseo Dandolo m this < lunch, 
now muUhted an l lcmove 1 horn its } lace, is a ati) noble c\ample 
ef 14th mitui) sculpture * 1 lie. siciisty, on lh$ south ot the smth 
ti insqt still) >ss ssesovu its iltai one ot Gxo\ mm Pelhm s mist 
lietuie signed aial hted 148), iq icsentmg the Miloimi Eu 
tbit n 1 bet \mn St aiding IT n mes ct Saints, t pi tuie ol most ex 
tiaoi liiniy b aut) md jtxfcct ) legation in its on 0 mxl iiclil) 
c im 1 letd le fi unc * llus eliuiili though \u) sumlu m st) le, 
V IS 1 uilt al aut 1 tli a untmv lata than that of the Dominions, 
n i was not mpl te l till dt z 1300 

( hm h Jhi miluence ci the chut oidus oi finis in the style of ecclesi 
iS.s ef xsti il u lute tuie is stion a lv shown m mail) othei chinches su h 

uia k is that ot ^ St fmo, es) ecially m the fie punt use of the apse as a 
teuun iti ni th t r chons and side chapels lhib chinch Imlt 
al uit 1 jbO 1 ^ i mou isfcu) oi Austin fuars, has a nek west fiont, 
dee nt l with \en leli ate tuu cotta oiinmeiits The eastern 
apse e\t uds iui a small i m il an 1 is suppoitc l on a wide budge 
like uch Of the same t) } e aic the eliuii h of b bugoiio and that 
ef S Mam della Cuifci bath now deseuated S U a ono has i 
\ei) leautiful cluxtu diteel 1342, the columns of w hie h suppoit 
n t a senes of uelies but flat wooden lintels On the capital ot 
ea h e luiim i sfcs a m ulled wooden coilcl to dimmish the beai 
ut the lmtel this is a id) ehaiae tenstie Ycnetian mode of con 
stiuetion, us 1 not oui\ foi cloistus but also ioi a iound flows of 
Inusrs uppti loggias ml othei places, upecnlh duung the 14th 
au 1 lath < ntiuiis 4 


b Gn 
conn 


thll 

On> 


Mam 
4ei Mu 
acoln 


One at the most nitucstmg carl) chunks ib that ot S Gncom 
ihll Ouo built ui the c nl) | ut of the loth eentui), with i com 
plicate 1 lHim eolmun d \)hn the aisles being earned along th 
ti nisi)ts is well is the imo The loof is a veiy good evumle c 
the woodui eeael tape, oi a\lueh the tmest aie at Yi i on a [a v ' 
One of the t alumns m the south tianse] t ib a monolith of tli 
ji eious veide uitiea, oi wcnlciiul sn,e and bcauh, niobabl 
1 1 ought horn some B)/ mtiiie thuich 
Temce unt uns some \ci> be mtitul ucle&nsticil aichitectuie c 
the hill) Ecnaissmee, about 1450 to 1 >00 with \ei\ delicate an 
lolined detail, such as wab designed h\ Jn Gioeondo of Ycion 
and a uious membeis of the \ eintnn Lombaido family The mo^ 
leifect example of thib st>le is the little chuich ot S Mim dc 
Mil ac oil, so callul because it was built to contain a nuraeulou 
pn tuie of the Madonna A en nch anil a aued mail les weio used i; 

its con stiuetion and it is luishl) dee mated with soilptuic c 
wondeiful lcfmemcnt and beauty oi dot ail , it was built m 1481 S 
from the designs of Pietio Lomb irdo The cornt of the guild of S 

t r. J °t S le S^ llst 19 ail0tllel example of the samo st) le 
Latei Ke In the 16th eentuiy and eson latci some very stately ehuiche 
mmceof the Latei Runissmce style weie built in (cnie 1) 2 
olwrau Saiteouno, Andici, PalLidw, and thou idiool Oncof&atilounos 
lest woiks, the flnueh of S Gemini mo, was destioyofl at 


Vn hen Pau l 1 „ a& w m u 

a g? buried in fefc Mails which up to that 

bui Vinir nlflAo ^ 


wjose hinb w m the biutisteiy data Hoo w is the la‘ 
tame had lieen the ueual duo 


burymg place 

l 0 ? m not dieted till some v eais later 

» Wsffi , &* asts 111 tt8 aiii!al ° 5?e “ Be 0,1 to tte w 

not ottsm* otiw »oAs m Vem, mo S««ivnKi 


beginning of the 19th ccntui v m oi lei to ccm) lete the w «t si 1 >t 
the spiaie oi bt Maik (see h b 8) The lii n e cltui h ot b ( l i^io 
Mag & ioic, ai an lslanl 0) posit e tli ducil )ihee w is hult ly 
Pdlalio and is a *, 00 1 e\am)le oi the Units anl incuts oi his 
sU lc S M nu della S iluti built 1 y 13a] lassaio Lon^licn 1 in lb 2 
as a thml offemg of the A cut tun senite for the cessation ci the 
^icat pk 0 uc in 1630 is one of the me st eons)iaiats clinch s m 
A i nice owm^ to its mi^mfiicnt site neu th m nth i tl ( 1 in l 
Cmal Though dull and heavy m detail it las a well les ^1 I 
dome and the genenl miss of the luillun, is \eiy skilfully 
amn s e 1 Most of the l^tli and 18th eeutui) cIiuhIks 111 A ei ice 
ne in the w nbt ]Ossible taste, and extuia^ 111 th )i t ntious m 
st)le A lu a e nmn) 1 still )osscssfine c unjaniU— 1 (t^ sjuu 
hi ktoweis uigen nit lmnetunlilc the 12ti ntm\ um)amli 
cfhnne llicsemAemi in a efnmtl 11th t thelbthe litui) 
those >f the lltli ccntui) benq s)tci ill) 1 autiiul 
lake s —In the beauty and mtci st of its 1 j esiir ai 1 it tuie Pd ice 
A cm e mil si i ie an) oth 1 eit) 111 the w il l 1 m uin) 1 s 
i f all latcs horn tlic 12th cuitui) bwnw u lb still exist an 1 1 11 \ 
cun of the eailici j dices nc still externally m iici) ) ih t stit 
cf pi scnatmi the most nctabl s) urn ns i 1 tl untui\ Uthcui 
T\ antmc palaces no tliose cf Lou hno (now nium i] 1 cii s t i) L) 
iaisftti and Ei Alosto all on tli Gian 1C xml Ih f Iti i/aitne 
the links (now the Conu Museum) w is oik tn ( 1 t t tins lit ) Hu 
lutitlnsl eimunelhistl y n a lectdi 1th ulywh le tier t 1 
tion 6 The genenl design cf th sc 1 \ /antmc ) ill si)) us t 
ln\ e been a 1 v smnlai m all c iscs , a show s 1 1\ ] 1 1 \ u j 1 

[H, rL |K] 
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^5 1 01 a V th c 1 ^ ny 1 mtme } il ic with a 

#t A er J* J ach , ciicl No 1 eitect ex u pie now exists c w 1 ^ t > tl 1 b 1 1 1 1 , 
of the q ) ustoi 10 s with cential put equal m h iaht t tl ends 1 it 1 1 
tiaces oi tins auauguneut ean be listm 0 uisl e i 7 

Tlio canal fi ade usually had a towu at c ich aid with u >w it 
aicfub m the cuitie opening into 1 long vestibule 01 pou h, 1 chin 1 
which was a laigc hall Along the fiist fiooi a long 1 in-, e i window 
aiehes extended nom end to end, foiramg a eontiuiuus neilc 
m the fonaaco of tlio Turks thisupiei langi consisted oi no less 
than twenty six arches Yeiv beautiful sudptuie aus used to 
deeoiate all these aiehes, which wcie of stilted sunciuuhi fonn, 
and also the capitals on whic h they rested Mi Euskm lias shown 
how these lound aiehes developed into otliei forms, fn&L 1 simiih 
pointed ogee and then a cusped ogee of scveul ddleient vincties 
in the 13th eentuiy the introduction of window fumy le l Vezctiaii 
gucludly to the development of a special foim of auhit (tun fotli 
eti which was unn vailed lot combined pallets 

0 m ? ( 31 5 al de ^ n >lllc of about the ) e u 

0 adopted foi the fayo.de oi the ducil pal ice liad a very exten 
sive and liolongcd mfiuence on the private palaces of Ycmce A 
y?,{ large numbei of these, built m the 14th and hist half oi tlic 

dlii J Stl e V st a ? d ai ° dmon S the most beautiful anl 
well preserved examples of rnedmal aichitectuie which can an) 

st)lo wastowauls 
ee ?tury to which date belongs the wondeiful 
Soldenhoxm, as it is usually eallid, from the pio 
fusion of gilding which once coveied its aculptuies and mouldings 


of an tally palace m the Rir Roseau has been 
- iSSSW* 1 Jy \ T Euskm m his plates to of r mice 188b 

palW?h^am?nM ft ^V »/«»•* m those Byaantino 
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tx \xwnls in 1 s ul il m i lllispli mith (nnl 

I Ci Ciuil its wliol li 'll ii 1 with tli lie t ly y i i n t l 

Oil nt dn nil s <n pel 1 out with 11 \ ci null n an l ulti 
nniiu tl wills ii i el with tl 1 nt In u 1 Min lew i 1 
nmeho l u ith ban 1 m l \ m 1 <t l li it uuim — m t ml a l 
n hntss oi tin m l wcilth of t loin ^lung m (1 t t din st 
tl i lm n sjl u l ui 1 



1 1 b —Ci 1 Oi as l, i illy l ilt 

Tirlj Some d the 15tli centiuy palaces ot Eaily R lnissancc oi, as Mi 
Tuiais Ruslan calls it, Giocond s jut sty 1c aie scaitcly lid mi in l c rnty to 
sance those of the Cotlnc [anl ba Giocondo, the Iomb uh anl 
[nines othei aiclnt ts of tins eia (HbO l r 10j still nsel with glut skill 
ml effect tlie neb Oiieutd mail les winch weie wholly licjfc tc l t 
ly the aielntectb of tile Pseu lo Classic icvi\ tl On the Guild Can il 
the Coma S[ radii, Iiexisan and P mo Pali cs ueqe ullyleiuti 
iul o\in[l s of the style, the licliest of all is hnxeyu the snail 
( uisetti Pxlact m the nauow Rio della lax i, fieelMifcli [Ui[lc 
Plny 0 nn ]>a\ oin//etto and other coloiued mail les, an l 1-xxishly 
de n ate l witl^ Uli ately seulptmed pilasteis, iiie/es, nil cod Is 
of the most exquisite design md voikmanship r i his ai hitcetui il 
^eni is now [lute neglected md used as a nieic wai h< use 

Among the Ibtb fentuiy pilaees ot htei style aie many of gi cat 
si/e md m i^nihoenco though dcsigne 1 m a somewhat dull an l 
seholistie fashion Ihc niflueiicc ot these A cnctun bull lings on 
the lUh centuiy aiclute tiuc of Enoje Q uiei dU 3us been \ci\ 
gicat 

I atei In m ist of the A eiu ti in p daces of the Lata Renaissance su h ns 
hen us the m i^iiih cut Gi ini mi Pilace by Samnnchelc an 1 ui the 111 my 
s mcc 1 1 fet \I ilk by Sansovino the main motu e of the fat ade is taken turn 
the aiding with entahlatuic oui engage 1 columns which w is 
unneisaUy use l foi the thcaties an l mqhithcaties ft anainit 
Rom Iu many cases the entne ft ide ot trie palat consist d of a 
senes ot columns, aiehes and count es so that no [Inn w ill suitact 
w is left at any pait of the fiont, au 1 the whole cflut is too libomcl 
md lestless, and tai less pleasing than the lathei eailici exam] h & 
tf the same stylo &iuh is the venliamnn Pilate on th fun l 
C mil md the Cameilenglu neni the Pualtol ndge, finish dm 152 
m which some Gothic feeling still sunixes One ot th nolle st 
pilaees of the Litei Renaissance is that of Pesaio, on the Guild 
Canal built byLonghcni one of the duct Venetian aidntictsot 
the 17th c ntmy who m this case lias followed the style of Sxnso 
y mo oi othei u ehitet ts of the pi c y ioub ( entuiy , using the Colossc um 
u ade toi the two uppei stones In genual mass ml m the [io 
I oitions. ot the | irts tins pil ice is a woik of giext nicut, 1 u supcnoi 
to tin usudly degraded style of the 17th ft uluiy 
Guilds Other Pulhc Building s —Much of the &[ lendoiu of A emte m ha 
chys ot git att&t gloiy was du to the wealth and lehgious /tal of 
the vauous ti ido guilds oi eoniiatmiitics called %uolc by the 
1 enetiaiis The inembets of t toll guild were united toi 1 oth seen 
lai anl lehgious pmposts, then meeting places md dnyels wuc 
often buildings of the gn atest nchitcctm il m igmhconcc, and weu 
theoiated with sculptuie md painting by the chief aitists of the 

1 bignor Gmcono B)m lias fenen m P 5 Itoi Lrit Arc) f i t fin try 
lSE” a xeiy mtuutiim acccunt ot the d c ntions ot this pilu ml xf tl 
ad Ufa n of its eUbcnte eounee (now destr y 1) m 112 i by But Bn wl 
was pad 210 toll lueats for 1 is wort 

<* In Lon If a the facades of many of tl e pimcip il public l u 1 lmgs haxo 1 urn 
copied with, but little alteration turn Venetian urinals is < 9 tlu Army 
nt l h avy Club m Pall Mall from Jae Sonstn inos Com no Palat e (1 >3 fl ) with 
the onizbbion of the middle story and the Bocadilly School of Mine 5 ti in the 
inner court of the doge s pilao 
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m In hu^ 1 i^e bis 11I 
y 1 Isbi Lulling si [ *(st 
j: ho d y ) Hie n 
tian e git y\ay is 11 tl 
lontcyoil luilt 111 14 ( 1 ) 3*1 -tl Hi t M 1 

1 y the loml ai II and 11 1 

fimt (t it stan 1 toui ana nt maille lions bini^lt is tn t Iu 
tioui the P11 us m lOS" 4 The aisoml is still m mi] oitliit iuy il 
le[ot anl contuns a museum oi histone illy mtu stn^ ) ]cits 
i stately senes of [ilht builhn^s suuomils the S[uu ot bt-ai h 
Milk (set tig 3 ) *T 1 il nr lili si I is * rup 1 by tl oil [ ila 1 1 il 
}f the [io uutois d si^ne 1 ly 1 it L n towuds tie nlof then 
1 th contniy Real it to th eisf still Is an till ci ite cloel ioyw 1 11 1 Si 
built by Pictio Loml 11 b in T. 1 % O11 the south t the S2uue Alxil 

is the new n } ihce ot the [ 1 uiatois th si^uc 1 111 1 HhS mi a S pi 1 
now used as [ait of tin nyaljalic Jhewtst ud is ni] lb 
in extension jf the public c tli s built ly \ i[ ol u I m Is j 10 
puity ov 1 tli site ct the chmth c f S c amman 1 The a Ijoimn^ 

I ia//ctta is ) ound 1 on the e ist ly the du tl [ da an 1 mi t 1 
west 1 y the m v & miicent 111 laiy * 1 oi St M 11 1 built 1 y J x >p j S 111 1 
a mo m 1 ib The mn t oc upits put of th baiuc Hod Jh 
U ade of tlu libi uy is slioxx n 111 iig 7 

In fiont ot the west fa ale ot St Aluk s aie tlneo lu n e il i 0 stall 
ongmally us< l to display the ^01 ge ms silk and ^ ] 11 mums 1 f tin 
biiljtot king bins of the Mti a Gy[ius and t anna Alien hi 1 
nio bion/ soclcts yycie cist in 1505 ly the Aenctnn senlptoi 
AltbS indio Leopaidi who hab nisei tel fm medallion [oitiaits M 
the ltigmii^ do^f T nen /3 Loielauo 
Pile leidcmy of tme aits inv 111 the Della Gxnti ^uildlnus Mu 
contains a yeiy luge ml y alual 1 ollutnn ot } 1 tmes d th seuins 
A netnn beln 1 AAith one lx qtion Cailo Cmelh, ill the tin f ml 
A lictians aicwdl it 1 1 sudt l hue anl iu nuuy casts tu 1 tt 1 1 1 es 
than m my t th 1 colkctun m tlu w lid Aonctim ut ui fi t 
can only be completely stuhelm A emu The 1 iluny 1 yuy 

II h 111 laboiately cuulictibl s of the tnly Atnetian [ uiitu 
\y iks of gnat deeoiatuc si luiloui, th u^h not e pul m di iwu 
oi conpositnn to tlu woik tl the 11 th and tnly 15 t]i c litun 
[nmtas of Ilounceoi Siena The \uainii iimily tlu lellim 
with Gaipatcio and othcis ft thi Lclliui sell ol, C1111 1 U G uuji m > 

Timn liutnetto and Pmi A uonese au all 1 \i s ntel by 1 hi^t 
nuniliu of tliui finest woilb The Con a Museum now nnycl 
fiom the Coit 1 ptlicc to the fonda ;of th Tmks, is the pi o[ city 
of the aty It contains sunc tine A endian pietiucs and au mtu 
esimg collection ot euly mi] hca md othei mil \ xl yyoil s ot ait 
11 e t io\ inclli Palue in the Inb Ttliee possesses a hue s[ euiien 
of Gui n ione, the mist ot Acnctian nnstcis it is a noble w 1 ly 
Imlscapc with ty\o figuus in the 1 le^ionnd Pile poituits ly 
Iitian ml Imtoietto m tlu sime collet tion xu uiy line 

ihc chmtlus cf A emep ut still mindloiisly 11th in] it tints b 
the duet A cnetian ] amt met ill dates Umost ey ay di uch e 11 
tarns borne notihle [aiutum anl btrnc oi them suh is S b 1 is 
tiano, S Gioymnim Pngoi a, md b Gioi^io AIi^ioi possess 1 
y eiy glut mind a oi impat mt yi 01b M my [ 1 1\ ite p d ices e m 
tun Slit colleetions ot [uttuus Ut b ie it numbus oi these yyu 
sold to foi i D n piufhaseis dium & the 1 ‘th centiny 

Pa if 1/ 

Toi an iccount of A tut tun ] amlm the 1 da a n fue l toPuntmg 
the styniite ai tides on the yauoiis [amtus md to Vinois r 
PxiMixcr 

T polite, I te \\i " 1 1 sci lb s tilt \ 11 us \ l lm s u» tl -us 1 1 

A nicf* 

4 On tlie hm st of tl sel sns sc it aim is nut m cnh„ i nc 
ful athrl tn tl»t Pu ins u tl t llth c ntm r 1 j a 1 utj J \ is x n 11 is HI 
A-wanpan gnat l under Hu 11 JHTn hah wh itaw 1 U (m 10D locxjie 
Ung >1 Norway (stc Auh J un xn pp IbblOA • 
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Fill ill litli cutuiy Auu ontum 1 ta alia i to the ell 
T\ y uiLiii st\l d ul^hu 1 win h though oft n lehcate in exc 
uiiun ul l jntiv m ( 1 cl slow l> 1 st s^mt ml ar,, m nul 
l cm enti uulh >] >in n till loin s n \ ilually le b cn i tie l mto 
i lull udu li m il inunlism 1 uh mtlutc litiuj tlu mllu 
ui [ Ni h Lis m and In school le^m t > awil u mu\ aitisLio 
111 amt ug tli u liiisli s ulptnsct A in hut tli jio b i ss cf 
tins i mi sin w ib in h\ in l m much ol the Auu tun sculp 
hue th l n ul l > mini i lmihsm sunn l till lie ul> tli 
(Ids t tl 1 1th ntuiv Oth i w oi l s i the simc j nolw u 
ex cut l w l tli in i h o th u,i ml iliiDsfc leilistic h mty l i 
which tin out ni}03ii\ 1 1 until swueso fun us ml thus out 
nit) sen A me in 1 m \ unto < uh two u lids of tli sam htc 
(f win h ou is s i ul ecnlini s culm m st)l tl ni the thri 
1 his w nto( on^n ihiv w ispol il 1) j ntf) cuts 11) tli nun use 
|umtit) d cllu b ulptiui l lehtls win n v s nnppitcl to abiu 
tlu w ills of the diiuehos In the e ill) j ut of the 14tli (cntui\ 
Ibuntin mllutn 1 q nil) b uncl to iounl ml mail)- sculjtis 
hern lleience < line t> woik on the nclil) cm el npitilsot the 
luc il j> il u e an l oth i ^ 1 ices and esj i ill) ] i o luccd a 1 il ^e 
muni ei of v ei) U uitiiul toml s w ith lecninlent olh^u s One u iy 
gi u { ul t) p the g n nl mol i\ e oi w hit h ms hist use l bv Amolf > 
d l l mil 10 (be On ill , w is iicqu nth ltjc itel it tin lie i 1 
anU Did th cihgy m ui^d is ie]icscntc l luwm b luuHmso 
as t> e pse tli ii n me ei tlu el l mm I he su oilmans on 
which the « ilm lus Ins ichds ol the \ n b m and th Alltel of the 
Annum ntion with the Ciu(ili\ion oi some otha same l subject b 
tween In htu times these subjects were usiullv it] heed by 
all* nut U h b uies ot the uituc s 4 and the simple cm tun di iwn L) 
niseis £,i iduill) b amo a hi b tent like canopy of i ithei elurns) 
and t sic less tom Inmc^t thunks tlu scuiotuiul decoration, 
put fiom th it on the toml s w is coneenti lie 1 on the west i i a le, 
the t)mpu um oi th ceutnldomway lung often idled with a vuy 
fine uliet su h is that fiom the eiunch >1 the guild DcTa Miscn 
coidn now in the fa uth Kensington Mu eiun 
In domestic mhiteetuu sculptuu wa lut little used afta the 
IVmtine nuio 1, the sphndom ot the tu ides depending mostly 
ui then u k ( oloiut l m nil s md on mold led ti icei) and stun b 
eouists Nevertheless oven as htc a the 15 tli centuiy it was not 
uncommon to msnl llfch oi 12th centmy pice s oi seulptuic m 
new w >i k m in) examples oi this \ notice aie still to be been 1 he 
stulptuie of the Fuly Kaiaissanec is very ihundant and extremely 
dclieaU andi lined, especially that of the Giocnulo and Lombaidi 
schools fa Aram uei Mmeoli contains some of the most beauti 
ful ex maples 

Though not the woik of i Aiuetian, Yemeo possesses what is 
peihips the most magnificent equestrian statue m the woild, the 
colossal bion/e poiti ut oi the Venetian commandti m chief, Baito 
lomeo Collcom (figured mvol \\i p 508, lb), e which stanch 
m the b(piue it the west end oi SS Giovanni e Paolo It was 
modelled by the Floientme Yn i o emo (y v ), and was cast afta 
Ins death by Alessandio Ltopaidi, who also designed the pedestal , 
the whole was completed m 1491 
AYitli the latei development of the Eenaissance, sculpture lapuli) 
dtelimd m domestic architecture it was but little used, except 
foi the deep fne7e undei the top cornice, and with the Palladia n 
school it beeime still l uer, and veiy mechanical m st) le In the 
17th centmy it w is igam used m the most 1 wish way as aicln 
tectunl decoiation, but was coaise an execution and violently 
avviwud m outline As Yenice m hei best lay* had piodueed 
some of the finest de< oiative soulptiue m the woild, so m her ex- 
treme decadence an almost unequalled depth of degradation w is 
reached, ml this continued till the fall of the republic The 
Venetian seulptoi Canova was, on the whole, superior to his 
immediate pi edecessois, and was one of the leadeis of the revival 
of classic sculpture winch flourrshed during the first half of the 
19th centmy 

Mtnoi Arti 

Diu mg the early part of the medieval penod the Yonetrans had 
no gicat skill in metal woik Some of the bionze doors in the 
west fa< ide of St Marks ue importations fiom Byzantium That 
on the right, which has mdo figures of saints ml ud m silvei, w is 
brought to Venice m 1204 , anotliu with a Latm inscription appears 
to be native work of about tho yeai 1112 , both are very lude m 
design md execution The open kon/e gulls of the west ah mm 
doorways, whi h ate signed as the woik of a Venetian goldsmith, 
Beitucuus, in 1300, show no mciease of technical skill Noi was 
the silm w oik any bcttei the latge silver iood m St Mark’s is a 


1 Some of the e«ly <lo to es are buried m sculptured sarcophagi of the 5th oi 
6th centuries bought ftoua eliewhore 

« As foi example, the reheft over the doorway of the cloistei of the scuola 
wlla rarity, both of the 14th century 
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vci) oonise puce of woik The silver altu fiontals fiom tho oil 
citli lnl now in St Marks with srcied subjects ml h^uieb oi sunt 
l mousse m taeli \ md, mack m the litli centui) aic no less ml 
in design an 1 f ell m ex uticn As m the cise oi m ill le scull 
tuu, Aiinre was chi fl) dependent on foici to ii impoitati ns loi its 
u h st ics ot tieisiues in tlu ] lecions metals In the 1 ittei \ lit 
of the 10th ceniuiy A dictum skill m hon/c woik lnd s ioitly m 
eieasc 1 Le pidi who cist Aeiiocclnos stitue ol Cclleom w is 
a bion/r woikd ol n ieit emmene and in the follow m h c ntuiy 
the laion/c looib uid the lout coui m fat Maiks b) Ti p 
Sansovino aie mokl ot technical cxcdl nee tliouji showm b seme 
decadtiiec ot tistc ill then design The ^ie it hon/e lien en tile 
west h ade oi fat Maiks c xst b) Gaetano Ten an m th i ist li tit 
of th lOlhcaitui) is a ically fine woil A b ieat <lc 1 fl mil 
ful met il woik cspcenll) m coppci ml hiou/e su h is Lm 
salv as eweis an l the like, was made duiin*, tin loth an 1 If th 
centimes paitly by Moslem workmen md paitl) by native A ne 
tuns who adopted Oiicntal designs A luge colcii) of Moslem 
craftsmen seem to liaie settled m Aemce an l had much mflucii e 


on the designs used in man) of the mmoi aits 
Moslem influence was cs| cuall) stiong m the case of woven Textile 
stufis, ioi which A uncc became v ci) c eh biatcd m the 15th cnlmy 
Its damasks and otha silk stulfs with patterns of extuudmai) 
beauty suit isseclm vanet) and sjlendoui those of the ell i chief 
centres of silk weaving such is lioienee and Genoa 1 i n 7 m the 
utielo lixnirs (v ol xxm p 209) gives a beautiful example ei 
15th centuiy Venetian silk designed undei Omntal mflmnct In 
iiklitioii t > the native stufis, an immense quantity of costly Oucnt il 
c aipts, w all hangings and otha textiles was imp oited mto A mice, 
paitl) tor its own use, and paitly foi cxpoit throughout western 
Lui ope 1 bus m w ealtli of s,oi geous stufis and cm] i oidc ires \ emc o 
suipisscd all othei cities, and on oee sions of festiv als oi pageants 
the balconies, the budges tile 1 a its and even the fa ades ol Hit 
houses weie hungwithnch 1 istem c upets oi p> attuned textiles m 
gold and colomeel silk I lie glass nnnufictoi) oi Alt i vs d (/ i ) Glass 
a small island about l 1 miles to the noith of Venice w is i great woikm b 
souiee of leveuue to the lepmblie , the glass w oikus enjo) ed sj c a il 
puv lieges and great pains w eie t iken to pi sen e the sc< lets of the 
ciaft Glass dunking cups and ornamental vessels, sonic accent el 
with enamel painting, and sihciicl minors were pie luccd m 
%ieat quantities horn the 14th cent m v clownw u Is ml expoitc l 
to othei Euiopcan countnes, when the) wcic sold for ln b h j nr s 
Much beautiful glass woik is still piodueed m Mm mo, 1 ut tlu 
woikmen have lost ill } owei of ongmal design, and do Ixttl 1 a t 
copy the fonns mv ented m the 15th oi 16th centui) Lik xn my 
other aits in Venice, that of glass making appeals to hive Men 
imported fiom Moslem countnes and the mfiucyee of Oucnt al 
design can be traced in much of the Venetian gliss The ait ft 
making stained glass windows was not pi ictiscd by tlic A cnetrns 
almost the only fine glass m Acnue is that m a south tiansipt 
window m the Dominican church, which, though designed by able 
Venetian pamteis, is obviously the woik of foieigneis 
Lni batuei -(1) Uneml WnrJs -^ lUlheus Dc Fencta, l tb Situ A nice 
14J2 Bembo Hat J cneta 1551 Saiibcvnio Vt t? tta Vence TtOl 

Pun Hit det ei Bnissels, IS S Gallmolli DtUc Mm i en \enicc TO 
Miclucli Origm ddk Ide Jen Milan 1829 /en him, h Tel diJ m \ ui cc 
1829 Id Mm S«oj *ullo Stafa (Idle Lu/une Vcmrt 1811 rtu^issts t til 
? M im J t % tit Vw.ee Q nghshclly W Sliutc) I nt>i 

U12 Mutinelli A wall l rlam di> Vcmna \onicc 1811 Cie I j it 
Unczaw Venice 1S24 Iilnsi, Mtmorw Stout lie da Jen ti. lalui 1M1 
Coirei Vtnma 1 1 1 am hi rm Venice 1888 StDiliea Id I UeetlaJ >dl jtt 
thVcn e, Pans ]S5b Vuarte Ihstomde Vent t, Ians, 18 K S(Ei h <1 1S80) 

Anon As ediQihVcne* a cllbhO Venice 18 5,loscarmi I tteiotum I in net 
aul iU ontmuataon by Moschim Lett Jet dal V ilo 18io Venice lsoe s 
Comei Notaie Monel e dlle CKieie th Jenezit i Padua 1 H S ITirly I jrit 
on the Dccuneth in the Atelncs of Venice London 18(0 ltnanza Aha 
Jianta h I ernzm Venice rso Much valuable nnttei has been publish 1 m 
tho Aiehuio Vmto, whieh is stiU m p ogress (2) Auhituturc lamt nj a ul 
Swlptme — Rnskin Stones of Venice lcpnnt 188( an l St Mu 1 s T t, 1880 
8eh itico irchitettuiae Swltuta m Vote* a, 18 r Cico^tmia ItxllnU th 
Vene ta 1815 20, II, Monummti th Venma 1838 40 Cadonu Jam di 1 
AichitctU Venice 1S38, Liedo and /anotto Monumentidi Vtn t Milm 188 ) 

Fontana, lahbnche di J enev a Icmwa life dtgh Scult) i line i at i 17 8 
Peihins Italian Sculptuu, London 1883 pp 195 21 H , Ridotfl Mami ileddl 
Arte Vn 1018 Ametti, i tint a Jeneaana mi Bosrhim UCvtta dl 
Haie/ai P tton o, Venice, 1060, a crnious pcem m the Venetian di ilcct about 
the i ictuies md pamtus of Venue (3) Ducal Mace -S msouno I th a in 
1J l cale P nntp 1 m 182 9 Bettio lettera 1) sen cc d l Pal Du al 
Venice, 1837 /anotto U PaJa^o D teale Venice 1858 58 a fun well illustutul 
work, Buskin op cit Bulges and JDidron Imu guqTui da Chant tui dn 
Palais Dml h Verne Puis 18 7 (4) St Mail s Itmliu -Mcselmu lb la 
^l arco Anon I AuqtUaDuc ileBasih a Venice 1*1 J usudly 
called “Del Pose mini fiom its dedicatini Rachtei, e Sculptmeof StMul s, 
in Mam ilia ? s Magasiu June 1880 Kieut/ and On gam a la las lua h S 
Mai co, 1881 bi one of the most magnificent and costly woiks ova published 
consisting of a large senes of photigiaphs and chromo hthc graphs , Il h oi ) 

? e L 0 ^ flne chromo lithe yaphs of the geld, silvo enamel 
mystal, and lewelel treasuxes of St Mark s also pnbhshed by Ongama ui l 
Docume iti per h Stm la della Bis h S Marco IX XVIII $ , 3885 a valuable 
collection oi hitlieito unpublished MfeS Vms of Venice — Bnrtv eight puli iv 
„ 01n pictures by Canaletto entitled thbis Veneilarwnl roweetns Venice. 
f \ ^mrnmon Maxiesclu Bos Err5 W reiv 1743 Pailcvarus 
I muM e r edute fa Fen , 1708 , Price , Vim Von , I oudon, 18 U A large 

at | n huted to tosovino but, according to Moschim adoeu 
reCOTda rn.de by todeuo 




Map of the islands of Vem e 


"been disfigured m the 19th centiuy hy the addition of two hideous 
non budges, oaoi one ot which £ lsscs the lailwaj tint connects 
Venice with the mainland Befoic the \ enctun it public was sup 
l \ csst 1 by IN ipdcon I the populatu n amounted to nc nly 200,000 , 
m IS 0 it had sunk to about 100,000 , lut since then it ha* m 
cieased, and m 1881 amounted to 132,820 (commune 11*5 637) 
The city lias gi own lajidly m piospenty since its lestoiation 
to the kingdom of Italy, and it is now second only to Tneste 
am mg the sc ipoits of the Admtie The climate is mil 1 hut some 
what lamy, owing to the watci sunounded site ihc iiincipal 


manufactures of the at} lcnnm wlut the} weie m the Mi Idle 
Ages, nimel}, *,old aul silva woik, gli s uid vehet and silk 
to which must now be added cotton, m dl ol which well as m 
gmn, oils, wim and spmts, fnuts diu^s, fish, ml Wdes and 
lcathu inactwo tndc is emud on In 1880 the total value ot 
the cvpoits tiom Yarn c to t >iu s ii eounti it s amounted to £7,239,479 
and that ot the linpoits to £8,788,012 Dunng the same >m 
tluu uiteied 2595 Vessels ot 714 642 tons (Italian 1505 vessels tf 
222 217 tons) and denied 2597 ot 721,740 tons (Italian 1565 vessels 
of 227,021 tons) (J H M ) 


VENLO, a fiontiei town of Holland, m the piovmce of the pioducts of combustion of illuminating agents, and 
Limbuig, on the right bank of the Meuse (heie crossed by othei causes In estimating the amount of an to be 
a bridge), is an nnpoitant railway junction , Cologne lies supplied, account must be taken of the standard of punty 
00 miles to the soath east and Maastricht id miles to the which is aimed at and of the i ate at which vitiation octnis 
southwest The population, which is somewhat closely Ot the vanous impuntics that aie found m the an of On borne 
packed, was 8494- m 1876 and 10,550 m 1867 Hone of inhabited looms cubomc acid foans tho most leady index u-ul m 
the public buildings has any special mteiest attactun & to of the ventilation The open an of London and other air * 
it The leading industries aie distilling, brewing, tanning, laige inland towns contains about foiu paits by volume of 
spinning, needle making, and tobacco manufacture There this gas m 10,000 of an In the country and m towns 
ia considerable tiade by nvei with Hotter dam Venlo was neai the sea two oi thiee and a half paits m 10,000 is a 
at one time a plaee of strength, but the fortifications wcie more usual proportion Authorities on ventilation usually 
dis nantled m 1 66b talc four paits in 10,000 as the standard for pme an , and 

VENTILATION* is the process of changing the an of use the excess ov ei that quantity m estimating the adequacy 
rooms and other closed places so that a certain standard of the an suppl y But they diff er as to t he pro portion 
of puiity may be preserved notwithstanding the vitiation 1 The use of blich was made compulsory bj a sumptuary edict oj: 
which the air undergoes from the heath of inhabitants, the great council m the 16th ceutmj 
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VENTILATION 


to which the cTihoiiu \ id mi) 1 illowcd to use in & ood 
Simla l ventilation It r n cnoiill) admitted tint the an m which 
* pc >pk duel] and sleep should not undei ail) ciuumst antes 

1 ,lut> he. illowc 1 tc emit u n moie tli m t n pai f s in 10 000 This 

lus Uan a(<qtc l is tilt } umissibk popoition la Cai 
nellej llilhne mil Vi lei> n altci an cxtnisivc evamm 
ition t the in of nil 1 11 and Jove i 1 iss dwellings 1 3) 

( lmmiont jutL,ni 1\ the nuji md ansatishi toi) test 
id id d l a the ser^c of smell eemiluded tint the an of 
i coin ( e ased t K > l w lien it cont lined u^ht a olumes ot 
oil) in iciel m 10 000 d m and utomminds that six 
puts m 10 000 1 e t iken ns the nmimitiii pcntiRsiblc m 
-,ond until iti li Pukes m his 1 / n d flly/un pinks 
obsuvUn us vs hie h \ unit to an c pi ally cx^tni-, st nd id 
is desiiahle 

i i e ot The i itc at which an adult ies] uts call ome acid \ ants 
tm wield) with Ins coneliti n ei lepost 1 tin-, least in sleep, 
UoroL 111 wikmg list, and veiv mueh ^rcatcr m violent 

e \( Rise As i hisis e n which to c ilc*d itc the ur neceesar) 
fox piopu ventilation wc nn) take the jioduction ot 
i uhonii aid h) an adult is 0 6 culm feet pci hour 1 2 3 
Hence he will jaioduec pu lioau, m 6000 cubic feet of an, 
a pollution imemntm^ to one pait ot caabomc acid m 
10,000 of an It the excess ot caibomc acxel weie to 
be kipt down to Ibis flgiuc (1 m 10,000), it would be 
necessii) to supply 6000 cubic tcct of insh an pei horn 
if the | (lnnssiblc excess be two paits m 10 000, half this 
supply of fiesh an will suffice and so on We theiefoie 
have tlie following i elation between (1) the quantity ot 
<m sip ] hed per puson pei hom, (2) the excess of caibomc 
acid which results, and (3) the total quantity of caibomc 
icid pioseut on the assumption tliat the tush an that is 
admitted contains tom paits by volume in 10,000 — . 


\u s ipli l x i , Till me Xc 1 

X UUt i if i I (Pail's bj \ 1m c m 10 000) 


Cuiicr t 

101 O 

1 tSS lULtO 

1 H t l 

Total 
Qini 1 tv 

t 

11) 

1200 

1 00 

1 

) 

8 

2000 

) 

7 

TUQ0 

2 
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Thus, to picsei \ e the lowest stmdaid of painty tolexated 
by samtanans, ventilation must -,o on at the rate pei 
peison of 1000 cubic feet pei horn, and 3000 eubn feet 
per houi aie lequued to picseive the hi^liei standard on 
which some authorities insist Paikes advises a suppty 
of 2000 cubic feet of an pci lioiu ioi pei sons in health 
uid 3000 oi 1000 cubic feet toi sick persons The English 
Pax racks Improvement Commissioners * requiie that the 
supply be not less than 1200 cubic feet per man pei born 
Pettenkofei lecommcnds 2100 cubic feet, and 2fonn J con 
siclets that the following allowances aie not too high — 


Hospit ds (ordinal)) 

Do (epidemic) 
Woiksliops (oidiimd 

Do (unhealth) tt ul s) 
Prisons 
Theatres 
Meeting hills 
Schools [\)Qi child) 

Do (per adult) 


2000 to 2400 cubic feet pei hom 
5000 
2000 

0500 , 

1700 

1400 to 1700 , 

1000 to 2000 , 

400 to 500 
800 to 10PQ 


1 Phil Turn* , 1887, vol clwim B, p t>l In school looms well 
vontlhted by rtuchamcal meins these authors found 13 pirts ot car- 
bonic icul in 10,000 ot air, wrlrn h they considei a limit permissible in 
looms of that chss, though not in dwelling looms 

2 Pu>c Roy Sou , 1875, vol jam p 187 

s This estimate is based on the observations of Pettenkofer, Angir 
femith, and Parkcs 

4 JUp&L 1801 

* s See mittmth Yentdqtw, Pans, 1863 , also Pm Inst Mech 

lm 1 1867, p 63 


Gas lights add to the vitiation of the an of looms at aVitntioi 
nte which ma) be loujily estimated by tieatm-, one G lmn 
<ubn loot cf gas burnt pci hom a 5 * * neail) equiv dent to ls 
one adult poison so fu as tho pioduction of caibomc acid 
is concerned Tims an oidmaiy bmnci, giving a bjit of 
abcut tv enty candles and buinm 0 foui cubic feet of to as 
pa hom, uses the in of thice oi foui men 

The punty of the ail of i room depends ot com sc, toCuli 
some extent, on the piopoition of its cube cap city to 1 1 ^ 
the nunibei oi inmates Tho influence of tipcity 1S) olloolUb 
howevei, eften oveiiated Even when the allow moc of 
s])ice is vci) libual, if no fresh an be siq plied the atmo 
b] hue of a loom cpuckJ) tails below tho st mdaid ef punt) 
si ceitic d al ovo , on the othei hand, the space per inmate 
ma) be almost indefinitely icduced if sutfiaent means no 
jnovided foi systematic ventilation Laige looms aie 
-,ood, chief!) because of then action as xeseivons ot an m 
those cases (too common in piactiee) wheie no sufiu if lit 
piovision is made foi continuous ventilation, and wliue 
the an is changed mainly b) mtamittent ventihtion, 
such as occius when doois oi windows aie opened Tt 
must be borne in mind, too, thgt no loom is hcrmcticall) 
sealed In the absence ot ])iopei inlets and outlets casual 
ventilation goes on thiou to h every clank and cranny, and 
even by diffusion through the plastei of the walls The 
ventilation given in this way is geneially most made 
quate but a laige loom has at least the advantage ova 
a small one that it ofieis moie chances foi the casual cn 
txance of fiesh an, as well as a laigei wall suifacc through 
whnh diffusion may occxu It has also the advantige 
tint a gieatei volume ot an may moie easily be passed 
though it than though a small loom m a given time, 
without causing disagieeablc diaughts A general idea 
ot the cubic capacity pei inmate, allowed by law oi by 
custom m ceitam casts, is given m the table 1 clow — 


Hospitals 

Mid lit class houses 
Lai lacks 

Good sc condaiy schools 
Ion Ion boai 1 schools 
Maiklicmse lonmtoncs 
T on Ion lottyin^ lionsts 
One loomed houses 4 


1200 cubit foot (md upwards) 
1000 
600 
'00 
130 
;00 
210 
212 


To icalize the need of piovision foi ventilation, it is only 
necessaiy to compare these figuies with those ahead) 
given fox the rate of consumption of air Takm & the 
lowest peimissible degree of puuty (10 paits of caibonit 
aefd m 10,000), wc see that, if no fiesh an were allowed 
to entei, the dweller in a middle class house would make 
the atmosphere of his room unfit for breathing after 
occupying it foi 1 houi, and that the sleeping looms of 
the poor would fall below the standaid in 13 minutes 
The atmospheie of rooms is changed paitly by diffusion, X uitila 
but chiefly by actual currents of an The expen meats of turn 1 v 
Pettenkofei have shown that an passes to a veiy sensible dli l u ^ 011 
extent through the substance of buck walls In houses 
built of stone the movement of an tluougli the walk must of an 
be insignificant, but, as legal ds individual rooms, what 
is chiefly impoitant m tins connexion is tho peuolation 
tluougli diy plaster, causing an exchange of atmospheie 
to occui between the inside of the room and tho space 
within the lining of the wall, which is generally in com 
munxcation with othei paits of the building and with the 
external an In order that the atmospheie of a room 
should be changed by means of air currents, thiee things 
aie necessary, — (1) an inlet oi inlets foi the an, (2) an 
outlet or outlets, and (3) a motive force to pioduce and 
maintain tho current One might think it needless to 


5 Mean of 29 me tsurements by Camelley Haldane, and Andeisoo, 
be cut * 
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uiummto sru.li obvious u puiemuits vvuc it mt tint, m 
piTvidm^ a[ pinnies w Inch no intended to net is unti 
Utois cue 01 othu oi the tlnec cssuitnls is not unite 

Mcohni quently ova looked In systems w hull aie distinguished 

nitiJril ^ sU1C1 ^ namc m ( h mi( d 01 tuhn i if ventihti n 

S 1 )0U ^ 1 10 vision is m ide tot dnvnu tilt m, 1} Inis, oi 

ion 1 } iuiinas, c i 1 vothu < ontuvancib to 1 g dtstiil < d m >u 
fully bdow In vdut is cillul nnhu d untihfi it no 
spiml applnnee ib used to ^ive motive ioiu, but the 
fences no undo me ot which ut Hipphc 1 by (1) the wind, 
(2) the deviled tempeiitme oi the loans uimosjhue 
nnd (_>) the dnn^lit ct hits used f i heatm^ A euefni 
distinction should be diawn btlwttn casts m which tlicst 
motive touts aic skiltully taken adv untile oi, by the me 
ot piopa inlets and outlets to O ivo the 1 est itsult lit an 
able without special applimtts ±ol dm the an, and 
otliei uses, untoitunatcly teo common in piattue, w licit 
the dentil ition is Icit to take cut of its It In i tm 
compuisou of a mtdiamc J with the natuial system wt 
should exclude examples in wlndi the ventilation is hap 
ha/aid, oi in which as ncu an approach to no \ entilati m 
is icached as the conditions ot modem aiclntcctuie will 
pci nut 

( lummy Do i^ti VeMuti j?— The cliut xgmt m domestic v eiitilitnn 

diau s ht is the hinmcy when a hi n,ht flic is burning m ui c ten gi xtc it 
l ucly hxpjens tint au} otliei outlet toi t ul m film i loan m 1 
he piovide l Tin column ot hot in and 1 ui ut ^ xsc s m the dunmev 
is less luavv , 1 cans >1 its hijh tenipci ituic thin an c pul cclumn 
ot an outsde, tlu pnssuu at the baai&tlicief it less thin the 
pie same at the same level outside Ibis sup} lies i motive fn e 
i oirq tiling ui to elite i at the 1 ottim tlnoiigh tin ^xati and tine Uw,h 
the opening ov ei the gi vte au l causing a eutieiit ts asun 1 1 lie 

motu c toiee which the chimney supplies has not mly to do w >ik oil 
the column ot an witlim the chimne} m setting it m motion and 
m ovuconuiifc luctional lesistxncc ti its flow it lias ils > to set the 
an entering the loom m motion and to ovuome iiutnuil lesist 
u e at tlu inlets In mmj cas s the lattei jait ot the chimne} s 
v\ oik is the moie eonsideiable ot the two Fioinwintof piopa 
inlets an his to l c dngged iu it a high ulo ity md igaiust mueh 
i esist uir e un 1c i tlu dooi s, bel w ecn the w md m sashes md tin ou b lr 
i hunched other clunks md devices loi winch wi lnve to thank 
mipuhct cxipcnfiy xnl half sc asonul timbu IJndci tin sc con 
ditions the an ent is m small sticuiis oi uauow sheets, ill clisln 
butel md moving so iist as to loi in disa^ieeable chau^hts, the 
piessuie m the loom is kq t so low that ill oj tiled don oi window 
lets m x deluge of cold xu anil the cun ait up the chimney is much 
i educed II the ittempt is made to stop dnughts b> applying 
sand bags and listing to the eitu es at which au sti cams ill nntteis 
only become woise in otliei lesi eets , the tiue ltmcd} ot ouist Iks 
mpiovidmg piopei inlets 1 Tin dischaige cf an by an oi In 113 
open hie and chimney vanes widely dependmg on the late ot com- 
bustion tin height and section and toim ot the chimne*} and the 
tieedom with which an is ciitcimg the 100m About 10,000 (ulgc 
icet pi i horn is piobably a fan aveiag about enough to keep the 
an liesh toi h xlt a do/en poisons 3 Ev en when no fixe is 1 aimng the 
chimney pUjs an impoitant mit m v eutilation the au within au 
inhabited loom being genaally waimn than the 111 outside, it is 
only necessazy that an up ament should he stilted 111 oulu thit 
the elumney should maintain it, and it will usuall} be found that 
1 ament is, 111 het, pxssmg up 3 

Otliei W hen a loom is oceupicet loi any consi kiable length of tune In 

outlets more than about hall a dozen pel sons, the (limine 3 outlet should 
he supplemented by othcis which usually take tin fonn ot ^ratings 
in theealmgoi coimces m communication with flues leading to 
the open an Fie mentlv these openings aie piotectul fiom dow 11 
chin^nt by UJht flip vahes ot oiled silk 01 sheet mica 0] cuing 
outwud romacxse the efficiency ot the ventilating xction of 
the ehumn } , Di Amott xelv oc xted (in IS IQ) that an o] cuing should 

1 JLhe alsence of piopa inlets for an m a house whuc seveial lues 
axe bummg involves a danga tint is much more scuous thxu other 
effects of bad ventilxtion When the air which is require 1 to take the 
place of that diseh aged by the chimneys can onl> struggle m thiou D h 
small openings, the piessurt vuthm the house fxlls consi lerablj below 
that ot the outei air, the wata tiaps imdei basms xnd closets aie 
liable to be forced, and foul an is di ivvn m from evuy leak m soil pip 
01 diam I he writei has found a house drawing whit seemed to be its 
m un supply of u fresh ’ air from the public sew ur, thioiuh a detective 
jomt between the soil pipe and tho (unti ppel) honst di un 

3 Repo> t of the Barracks Commissioners, 1851 

1 See obseivations by De Chaumont, m Pukes s Rygiuic, 6th ed , 
p 173 
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without exusu ^ ilis< 11 toil }i ul { its In eticu 1 us it fi m 
stiikm^diu tl> 11 die 1 isms f li 11111 t s Jose ui this il 
slnuld ent 1 lint li »ii/ontill\ n 1 tlu m n h ^iitm^s rn th fir 
1 ut vatic illy tl nuji op mn^s hu,li cn u^l t ui\ tli nt 1111^ 
sticunintoth ippaatn s^h 1 ol th 1 n wh 1 ltvibnivx 
eomjkl 1} is fossil k with w xim an 1 hi it 1 1 s n a l {it 
A liv mutt i n 1 of mleb 
is Sli iin^hams (sc fi^ 

1) AMienei mlitfoims 
xwtl n ebhq 

lntith 10 m ml limits 
ul m an upvaul stn un 
thiouDh the o]>entop It 
is usuill} placed ncu tlio culim, Lut 1 law 1 ] ha in tli wall 
woullbelett 1 Othei inlets ti mile lv usin^hcll w \ itnit l 
Mods of tilth nw u«, c ill L ill lui i s 1 alt mLo the w dl tlu 
11c oft 11 slnpc l on tli mnoi side 111 e in invat l 1 un loai l 
01 Venetian 1 liud, with slots tint slcqe so is to iv e n n\ w nd m 
Innticn to the ent ung stn im 

In mothei and most v xlu il le i aim c t v aitil xtc 1 the inti c luc tion T 1 
>t winch is lue to Mi I hm ot L els, th fush m 1 tasvati tuh 
ill\ upw xrds Lhe usuil man^uneut ei rohms tule (sh wn in 
fi ut elev ition and sc ti )n 111 fi^ 2) 
is a shoit v iti xl shaft of in tal ] 1 lie 
w 1 w ood whir h It l Is up th wall f 1 om 
the ilooi lev 1 to a hci n lit 1 5 01 b 
feet Its 1 mu end c Jiimuuuc xtes 
with ilir outei 111 tluoii-,h iu 11 
buck 01 built o^ nin^ in the will 
iioin its upiu uil win h is fie ly 
cptn, tin ament ol lush in use 
m a smooth stn tm, < lm n m n is it 
vu it to the w ill, an 1 seautk elmi^ 
in,, its dneetion until it has \ xss l 
fu xbovt the 1 ul cf tho C] ning 
A mous f 1 111s of sec tion in xv l e ,iv cn 
to th tube if jilted in 1 coma 
it will le tiiangulxi 01 scgmcutil 
against 1 iht will x slnlhw 1 t 
angulxi tonn is most usu xi , aiming 
ot wool ioimrng 1 dado mi} even be 
made to save a-> a lobm tube by 

sotting it out 1 lit lie wav horn the w ill The tul p is often hiinisln d 
w ith a 1 c v,ul iting valv c 1 ut this is a doubtful adv ant age is it tempts 
the mimic s to stop the ventd ition fci 110 bettei it isou thin that th 
100m is coll in exceptional ciuumstxnces, such as the piescnte of 
111 invalid, the opt mug maj be stop pi d 01 1 duct I by I xv mg a boaid 
ov a it Contm mas xie oe( asion xlh addf 1 foi eh xusing the entei 
mg au A nmslm 01 canvxs big hung m the tub, oi 1 screen 
stut lied dngonall} acioss it, 11113 he used to iiltei out dust, the 
sxme olject is saved m some degia b} f u< mg the au, is it entas 
the tube at the bottom, to pass in dose contact with the suifacc of 
vv atei 111 a tin , by means ol 1 th lie tmg plate Hit sc compile itions 
luu x double diawbx k the> lequno hecpient nttcntiai to keep 
tin m m or la an 1 bv ] uttmg lesist uu e m the w av ot the stu un the} 
aie t to it luee the efhaaicy of the ventilation 4 The au enteung 
bv a lobm tube liny be w umtd h> 1 coil ot hot pipes witlim the 
tube 01 1 v a small gis stove (piovicLed of torn be with 1 flue to dis 



1 When th m is not hlteied, in l when it has 1 ecn w limed beioic 
nrtamg, the vertical dneetion of the stn am is rcadil} ti ued 1 y dust 
which is depositel on the vv ill m a neail} \\\ light column spieadim 
shghtlv f m wise as it rises WlIIi cold an the ckq osit of dust is com 
^autivclj sli b ht The diffeieuce is clue to the tie! notice 1 andev 
1 1 imed bv AU Jolm Aitheu, that an quickly deposits 111 } suspended 
pai tides when it is biou,ht into < outlet wifli \ surf ice coldu thin 
itself, but lefcuus them m suspension if the smfiee be w aimer than 
the an /ay Sc X tui ,vol xxxni, 1SS4, } 2391 Anothei 

domestic lllustrxtion of the same tact is given by the gieata dustmes^ 
of walk and fmmtme in a stove heated room than m a 100 m heated • 
by an open fire 
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tlm mktlt th ]u hi is >1 >nl ust nu) oi ill tube ima draw 
its sup] It 11 t 111 \\) iioitl out 1 ihn sjliu but fiom ilict 

m Hr i ii m in Mil >1 * ml i v\l i th in Ins 

l n ill il} wum 1 Hi i] mu-, "■h nil 
iloutllulml mnns lull but ill tui n 1 not 
\t u 1 il \ n t tli Ik i ill tHt i s lit 1 is ill it 
it Ai nUlm sul li i nt 1 n.ili 1 1 i th ui issn m 
i si i tli \ itu il miuit without < l lies (ii n ) 
llis ml is ton so ui]l in lilt tiu ilnt 
n h sinii i n 11 1 li in niti< lu hk tli m ii h 
m tli uni s t \uliiiK lious s V liui 10 s] nl 
\ j n\ isi n is in ul l i thf m in tli v ills, th ailv mt k t i 

< l I 1111 lit ( lit Ul r V ltll ill} HU} Still 1. Ill S 111 I* 

I i ( s uk l 1 ) I ill a t itmi link shitt i mtn\ 

m p On if this , su^ st l 1 a Ui IlinUs Ln 1 is to pen one 
sisli l thewmikw i fiw inch s ml f 11 upth \ nmgl} iloud 
ui tli n t ulus in i /k 714 <- imsc tin u*,h the spa 1 it\u n tli 
ishs Arntli i ] 1 m is > lnu ip imuiciilv iti il si l H tween 
Oic sislusbv m ikui^ tlic top ot tli lowci sisli standout ilittl from 
tlic 1 ottoni ol tli upp i out Still mu tlici phn is to lnv t t lujit 
hum ot ’wood oi m til »i Jibs link to tit m hont ot the lowci 
s i&h when tk< window is open 1 fonrnng uitndlj a l olmi s tube 
in iuutof tl w m h w fs t h_, t wIkk joitim of the hinu is 

I I jkt n aw i} to show the \ ositi il ot th win low sisli) This list 
conti i\ am < illewstheh sh in asuid} uxrss as nu} be wished, 
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tin 4 — ' \ent I Uhl, ml t liitf 1 1 vn In 

1 1 — \ util ii u Lt it t it < 1 d i The mows id lie ite the lncction 

( f the cun lit l n when tli d n ebs l 

nut unlike tin otb is, it is still til etive when tiu 1 and is diawn 
dow u A I ohm & tuk how cv li, is 1 ctt( i pi iu d a n mist i dead w ill 
than below a window , loi the isccmlmg ( iment is In hie to be broken 
]y the win low u ess utd b} the down d uught wlneli a window 
t mses b} ils coalm^ a turn on tho m of the loom Tin junupli 
ot 45111114 ent liiK ainuits an tipw 11 1 dirndion is turned to useful 
lecouut 111 i smijle eontuvauce (see ii4 r >) hi pi venting llio 
< lsi^iee ibl told draught wludi come*, along the ilaoi d unm 
iiom the elmik kueith. the dooi Tho ole ti mt c undei the dooi 
is made 1 little guakt than uvn tl, and i Him piece ol wood is 
bit on the innu side ns close as possibl to tlic liooi md it a dis 
tan e ot lull an inch 01 so iiom the surface oi the dooi , the an 
then uftois m a Vi ltic il stieam 

A11 mge As an example ot tho s> stcmatic a entilation of dwelling 100ms 

ments m on 1 laigc seilc the following p utieulais ina} be quoted of amnge 

buucks, mnits that hue been successful!} used m English batneks toi 
moie tlun twenty }eais One 01 inoie outlet shafts oi wood ate 
earned item the highest pait oi the loom, disehaigmg tome fet t 
above the loof undei a louvn , tho number and sljo oi these shafts 
aie such as to give about 12 squaie inches of « etional aioa pei hoad, 
and the ( himnev giv es about 6 square inches moie pci he id About 
half tho air enteis told thiough an bucks 01 bheirngham valves at 
a height oi about 9 ieet from the flooi, and the othei hall is warmed 
by passing thiough fines behind the gntt The inlets taken to 
gothei give in ait a oi about 11 square indies pa head A inrly 
regular eneulitiou of some 1200 cubic feet pci head pa houi is found 
to take place, and tho piopoition of eaibonn acid ranges iiom 7 to 
10 paits m 10,000 1 

In public In the natuial ventilation of ehuiches, halls, and othei laige 

buildings 100ms we often imd an admitted by giatings m tho door 01 mi it, 
—an offensive phn, sun e it iouls the air, besides consul 4 objection 
able dnughts, unless the tempaatuie is very eaiefully regulated 
The inlets should consist, like Tobin & tubes, of upright flues using 
to a height of about 6 feet above the floor, fiom which the an pi oeot ds 
in veitic il streams If the air is to be warned befoie it enters, 
the supply may be dtawn from a cliambei w aimed by hot- water 
01 steam pipes or by a sto\o, and the temperature of the 100m may 
bo regulated by allowing pait of tho air to come iiom a hot cliambu 
and part from outside, the two cui rents mixing m the shaft horn 
which the inlets to idle room <haw their supply If a basement or 
” " 1 PoCIiamnont, in Faikeas Bjj£ m t Oth ed, p 171 


s ,on b low llio loom t) 1 Tin til it cl is milillo i wot jlm is 
txun Hit inlet tulcs uiU iHj down tluou„li it uiltiiim uu, 

111 111 tli in 0 tlut tin h 1J1I ot th mini ulunm nssists th 
it 11 Ontl ts usmlb consist ot >,1 itui B s 01 phm qomi^s it 01 
11 ii tho uhn B iiotuillv it 1 unsilcnl 1< distim fioni ] omts 
ltirall} aliove th inlet tubes Om of tiu (hi i diiljeulti s in 
n ituial a entil ltion is to 0 u n id them i^aiust dow n diau to lit tin u-,h 
the action ct Hie wind Kunibaless fun & oi cowl ha\e bun d 
\is 1 with this 0) j( t, and c it u with th fuithci lnhntun (i 
till 11111 c tlic win Ui useful a amtl} making it assist the upiuiicnt 
cl fonl^m birne A these exhuisl cowls u of the leiohmg chss Ixh u t 
a hoc 1 a tmmi t ship d mouth, op nm, hon/ontall} tud sup t o\ 1 
1 at I al out a i itu il ixis so is t ie hie to turn is 1 c] t fi 
iw n iioin the wind b\ m ans oi i lu^< lane lo m ike the win 1 
h lp the up mi ent ihon/ontil com d tube is fixe l within the 
cowl, panting tow ills the win l ju i el is lni n iii_, tin u U tl 
t mm pet mr util ot the cowl, whole it exliiusts 1} su< tun, )U the 
I luuiple ei the ] t jiun]_ k \tl\1114 cowk aie lull t nl la 
still in.,, uul aput iiom tint whin tlic wml 11 ws 111 sliiiting 
u,usts the} emuot ies} oud qui 1 1} eiieugh to its chan to s oi dnec 
tion to pic \ 1 nt it iiom oi c tsi 11 illy 
hi nvin 4 dow 11 Fixr d cowls ul to 
It pu fund the} u dsi^ndm 
mill} foims of win h Mi Jmehan & 
maa be cited as a >,ooil exim^l 
Ik 6 shows this wntihtoi m 
hou/ontal se tion cm is the act 
ti il exhaust ilao thioi^h winch 
the ioul ail 11s s ncai the top tins 
expan Is into a police 11 tl ehambei, 
bllb, with a ei tu il sides, consisting 
paitl} of paionted sheet -metal 
plates, outside oi these aie fixed 
a iti lie ui\ ul ^ui Ie } 1 ites, e/u, 
the wind, Mow uk between these 

md the I oh c,onal clnmba, suiks Iu C^eclnnailaiail uclians 
111 fi om the eentie thi oikIi the 111- exinustuw 

icuitt l silt- Paha) s no film of owl is entii el} fui fnmlnbilit} 
to dow n di mghts The most complete s de 0 u uel is to place in th 
cxhmst flue a set 
oi flip \ahtsopen 
1114 011I} outwaids 
lig 7 shows the n 
1 ingement ot exit 
\ ah escmplo} 1 1 1 } 

Mi Lu han , the 
aahes a a, a aie 
flips of oiled sill 

woikm^onawood _ - _ A , . . . 

on „nd 1 1 , Hindi 11 r “ 7 ~ Eut ' l1 "-’ Bl 1 fl “ 

inclined enough to let them lung fiee of it when no cun nt 1 
pissing k} oud them is 1 do 11 closing a da 1 1, woiked h} lnnd b} 
the coid cl mil tlic whole is enclosed 111 a box, with ,1 ks sites ft, 
thiough which the action oi the a ala es mi} be seen W lu n the 
outlets no guaidcil b} vilacs of this type the} maa discing 
tlnough 1 phm boxaaith louaied sides , an cxlnust cowl, howcu 
^nay still be used with advantage to assist the ventilation und 1 
f ivouiable conditions of the wmd 2 
'The two thm to s that supply motive force in automati a entil 1 
tion— the difleienco of tempt latuie between mnei and outu an 
and the wmd— aie so a amble that even the best anan^ mints of 
inlets and outlets give a somewhat unccitam lcsult To s euie 1 
stiictly umfoim deliaciy of an, unaflnted by chinges of season 01 
of wcathei, the mfluenci of these megulai motive foiees must li as 
fai as possible mimmi/cd, and leeouisc must be had to an artificial 
mithod of duving the an 

AiUJiaol 0/ Mechanical Ventilation — Tins finds application on Artificial 
the largest scale m the ventilation ot collie 111 % by methods which acutila 
an full} deseiibed undei Covl(vo 1 ai pp 70 71 ) andMiMXO (aol tion 
xvi p 460 ) Motive foice is supplied to the up east shaft utlici 



by a furnace at the base, which heats the using column of an, or 
(in moie modem practice) h} a centrifugal fm, such as GrubaPs, 
exhausting au hom the top The long gallenes and workings 
though which the au Ins to be dirvcn oppose so much resistance 
that the piessuio required to move a sufficient volume of m is un- 
monscly gieitei than is ever necessaiy 01 desirable m the artificial 
ventilation of buildings 

A bioad distinction may be diawn between what aie sometimes Vacuum 
cnEtd vacuum and plenum methods of aitihual ventilition In and 
tlie foimoi, as 111 collier y ventilation, the motive foiee is applied at plenum 
the outlets an is diawn fiom the looms, and the prcssuie oi then methods 
atmosphere is less than the piessuie outside In the lattti the 
motive foice is applied at the inlets an is pushed m, and tho pres 
sure within the room is greater than outside The plenum method 
Ins distinct advantages it makes the air escape instead of coming 

2 Tor an account of tests of vai ions forms of v entilafcmg cowls, see 9 S 
Etlljer, The Phrpber and M> y Moim, 4th ed > 1887 
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in a toll dimwit it cun ion c mil <a ml o] 111114 t tlio 
tiiUt ui , it a\ ils h uung kul ml luoully in inm sc. was mil 
1 isanait ml with it mole easily tlnn with Hit < tli 1 on miy 
guild against tin ill hulling mfluemt ci win l In tin jlaiuin 
m tliol tin m is dm 11 ly pumj 01 by inis in tin vi aim 
inctliol pump 11c nuly it tv a used sn t ion r ptolu all > fins 
01 1\ h itm * the column of in in i bug \ oiti il shift tluoii-Ji 
whi h the dis lin g<* t ihcs plui *\\ uu ■) is and sti mi jets line 
il ) 1 cai employed to impel the air 

1 \a iction 1 3 1 hot an shaft is a e nimon mole ol a ntilitmg 
h s|iti]s luclothu public buildings 1 ilt it is ipjli dby ifiuni 0 
1 stow it th Tiottem of tin slnit 01 ly toils of het w itu 01 
st nn pips win h shoull not extuil up th luft futh 1 thin 
<ui be helped In the h tuietluitn oftli Puisait cvnseiv lay, 
until it l ly Atonn, when this means of exliaitnn lbinqlcyel, 
li sli in aitf 1 1 thu u H h the t llmg an 1 foul an is dt iwn off tluoiph 
the fhoi hum uncle 1 tin s its, tins 1 vasal <f tin nitu ilduuti 11 
ct theiumnt is of t >uise onl} possible wnen 1 sufhennt ext( mil 
motiw foia is ippln 1 The House of C millions furnishes motliu 
exuuple tline the 111, liter bang wanned and nuislcned, ot 
cooled l n witti spiay, is the sUte of the atmospheie uny icqiuie, 
is nlmitted tluough lipe gntmgs in the flooi, win h aie eouitd 
by poious m it ting to pi event di nights, outlets fiom the top ot 
the House leid by Hues to tlie ^ctona towel, whae 1 luinaee 
nnuitims the uniait m an up east shift - In thcities mid othei 
buildings lighted by <lusteis ot gis jets 01 sun lights it the ceiling 
the lights liny bo tanned to account is effective ventihtmg agtnts 
by httmg the foul an cscypo thiough shifts placed ovei them, 
which they heat at the base 5 What is know 11 m Ameuca ah the 
Kuttan 01 Sinead sy stall of ventilition, successfully applied in 
many schools that, employs a hot ait shaft to furnish motive 
powei In waim weatha a stove at the bise of the shift is used 
to heat the column, m cold vuathei the exhaust an fiom the 
looms is so muchwainui than the itmosplicie outside tint the 
up east shaft acts without additional heating This is m f let an 
ex maple in which the elassifu ition of systems into natmal and 
aititiual bicaks down The supply of flesh an is warned as it 
uitc is by passing thiough cliambas c outlining tubul 11 metal stoves , 
the outlets aie at 01 neai the flooi level A cuuous featuie m the 
an mgements is that the foul an, m passing to the up c 1st shaft, 
is di iww thiough the puv ics, wheie it desicr itcs all disc b nges ■ 

Extnction hy fans picsents no featmes lequnmg special lemarh 
A favoiuitc fin loi the puipose is the Blackman piopellei, the 
m illy flat fonn of which allows it to he leadily placed m walls 
and p utitions One of these fans, 4 feet m cliametci, when drive n 
at 1 speed of about 330 1 evolutions pa minute, is said to cbscliaige 
13,000 cubic feet of in pa minute with an expendituie ot one hoise- 
powei Though tins is a good peiloimance, it should he obseived 
thatloi ventilating pm poses, wheie au has to be duicn 111 laige 
volume with low velocity md unda low piessmc, fans, while they 
have the advantage of being less bulky, aie less eihcmnt tlnn 
pumps, foi they uqune that the 111 111 pissing thiough them 
should move much laster than m othei paits of its coui so, and 
much of the enugy of this motion is wasted m eddies When 
fins aie used to blow an into buildings, they should deliver into a 
chambu of consideiable size, th it the an may become neirly still 
befoie it passes into the distributing flues Loss of powei may b* 
avoided to some extent by icceivmg the an in a channel which 
giadually enlaiges as it leav e$ the fan * 

The plenum lmtliod, with fans to duve the an, is exemplified 
on a laige scale m the ventilation of St Geoige’s Hall, Livei pool, 4 
wheie there are foai laige fans m the basement, duven by a 10 
hoise powei steam engine The building is heated by passing the 
an thiough chambeis containing coils of kot-w itei and steam pipes , 
iftu the an is w timed it is moistened by injecting steim, and pio- 
vision is made for washing it hy watei -spiay befoie it reaches 
the fms 

When fans are used, eitkei with suction or with pressuie, the 
amount of the cuuent is not sfcuctly independent of those v amble 
motive forces which aie the sole agents m natural ventilation, 
the case is analogous to that of an electric circuit m which seveial 
souiees ot electiomotive force aie at woik, assisting 01 opposing 
one another The ian may be the in im agent m enculatmg the 
an , but differences of temperature, and at tunes the action of tin 
win 1, m ly miko laige vanations m the resultant effect The cise 
is diffeient when pumps are used A ceitun quantity of an is 
delivered at each stroke, and the only effect of these u regular foices 
is to make the powei icquued to dme the pump sometimes gif ate r 
and sometimes less Pi ovidt d them ai e n 0 casual inlets and outlets, 
the amount of au supplied is known with eeitamty , the ventila 

1 ror examples, see Morm, op it t , 01 Proc pnst Meek Png , lbiiT p 01 
» Hie amngements are similar to those introduced by Pi Bud m the 
tempoiary Houses of Parliament, and described m his Tmtw on Ventilation 
and Warning , sea also Tomlinson s Warming and Ventilation, p 265 In 
reunt years pumps have been added, thiough which m may be forced into 
the building , but the hot shaft is gone rally used 
d fcco,foi example, iforrn s account of the vuit ilafcion of the Th64tre Lynaue, 
Paris. 4 Pm M Mech Eng , ISOS, p 194 


tic 11 unlu ihise umditnrr is sanutime d ui 1 as 7 s / ? V siti u 
( ol 1 nt c' mi] 1 s d pjMtne jlamm uutilitim u< 1 j] nun 
bun l in Dim l 1 1 mviiMiy Colic g ml m 1 nnmhci of s heels u,u fill 
in 1 hull in 1 Al il n, vim Ji n nngem nt ■> lnv e 1 e n d lion 
si, n< U y Mi \\ Cuinuiphun b 111c < f these in >1 him d< ubl 
1 ting Jucaji) atm p u ]s, (Hvcn grnciilh Iv witu engn s 
1 he 1 umy s ut it d u rt ul ti wov h n 1 oxt , stiff an 1 hv 11 11 1 ids, an i 
puv 1 U I at top an 1 1< ttun with ml t \ ih s, ( onsistm^ of 1 nun b 
of shell vv ituji oi bth flqs waking i^xnst a vuticil w >tl 11 
ml Hie pi ten, winch is ilso d w n l his uiiu il tiavil , it 
1 hell m ]lu 111 i v uk d ty wne K^es il u nidbhw,wlih 
1 1 1< vei pulley s to th wit im b 1 mltli fi t »u is bilm 11 \ 

1 rounfa vvu^ht on the d c 11 Im l an li vi the u] ] 1 io[ A 
list on r > ff t s [uu with 1 sti 1 1 of r fc {, woks t *0 stukes pa 
minute md deli » is 1 )0 000 cul le t 1 ya Item 
In othu uistm s, wl u tl v lu u c f ui is „uatu thm oull 
c isily 1 e dealt with ly 1 mini 11 } imps "Mi Cinnui^iini 
vulvingjumiisoitheKo tsPow 1 Lvp shown mliausvas vuti al 


section thiough the uvolving 
Dundee College ahatteiy c i live 
1114 Ovei 150,000 cubic feet of 
a 41s < ngmc of two hoise powa 
coils of Pci kins s high * 
pitssuio hot witu 
3 1] t s 111 the mam dis 
tnbuting flacs The 
inlets au fiatupnght 
tubes extending up 
the side walls to a 
height of neaily 6 
feet, and open at the 
top. A nplc pioof«of 
the advantage that 
1 suits horn giving a 
vtHtcal duectioii to 
the nitenng cunuit 
is supplied hy the 
suet ess of Mi Cun 
mn^ham’s auange 
ments, wheie this 
fozm of inlet is ex- 
clusively adopted Al 
tci native outlets no 
geneially piovided in 
the cud walls, one 
gioup neu the ceil 
lug, an othei a few 
feet fiom the foot 
Tliev aie fitted with 


] istons m lig S) At tli< 
of the sc 1 low as c 1 li discli 11 , 
air } ei houi, is dm c 11 r isilv hy 
T lie 1 ooms ai h ai d by li iv mg 
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doois which allow one or othei to be dosed , the high level outlets 
a u UMnl 111 wanu vuathei, when the iiesh an th it conif s m is eom- 
puitively caol, Liu low level ones ueustd m cold we itbu, when 
the fiesli ur, having been heiied befoie it eutns, would tend to 
use and pass out too dnectly if tho outlets neai the taliug weie 
open The outlet shafts communieatG with a louvied tower 01 
tuncts on the loof Each 100m leceives a volume of an equal to 
its cubic capacity 111 about 12 minutes, so that the atmospheie is 
completely changed five times in an hum The inlets ^e propoi- 
tioned to do this without allowing the velocity with which an entcis 
to exceed t5 feet pa second 

The “ iEolus ” w atei spiay v entilatoi offfmd and Mestem is an W itcr- 
examjlc of a mech mic il ventdatoi using a jet of wafcei to impel the spny 
ail A noz/le at the top of a eirculu an shaft dthveis a t on 11 al venti- 
sheet of w atei, which impinges on the sides of the shaft a little w ay lator 
below and can its down with it a consideiable stream of nr This 
v entilatoi is used cithei to force au into looms 01 to draw it out , m 
the loimci case a small gas stovo is oilen added to heat the supply 

Poi the ventilation of gieenhouses and hot houses, see vol xi. 
p 231. 


The advantage of ample and systematic ventilation is Oi game 
not to be measured only by the low proportion of carbonic mittei 
acid it secures Carbonic acid is not the only test of™ 1 
vitiation; it is not even the most dangerous impurity oigim&ms 
Another criterion of the foulness of close air is the amount m ur 
of oxidi?able organic matter it contains; still anothei, — and 
a most valuable one, — is the numbei of miao-oiganisms, 
especially of bacteria. The micro-organisms may bo de- 
termined by Hesse’s method of slowly passing a given 
volume of the air to be examined thiough a tube coated 
inside with beef jelly; the geims are deposited on the 
nutrient jelly and each becomes m a few days the centre 
of a very visible colony. In outside air the number o* 
microorganisms, as tested m this way, varies greatly: it 

XXIV, — 21 
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is ofttn los than 1 per litu (bl mbii indies) , m Yell 
ventilated looms it nngcs # horn 1 to JO, m ck so school 
l loins as imn} as GOO pu litie hue been found The 
eltboiato leseuihes of Came He}, Haldme, and Andexson 1 
on the air of dw climbs and schools lllustiatt Yell the value 
ot tins te 1 One of the uses to which they have put it 
has l sen to compile schools kn>wn to be Yell ventilated 
(ly muhannal means) Yith schools ventilated at hap 
Inlaid a net \entihted it all A lai^e nximbei of tmls 
vv eie m id e in euli case m tlie mechimcally ventilated 
schooliooms the aveia to c numla ot mnio 0 i o amsins was 
17 pci litre, and m the otheis 152 It suits of gu at m 
tciest Yeie ol tuned bv the cxpamient ot stopping the mc- 
hamcal \entilatois foi a feY horns oi days* Tested by 
the piopoition of cai borne acid, the an ot coui&e became 
\ei} bad, tested by the immbci ot micio oigamsms, it 
i em lined compai itrv ely puie, tlie numbei being, m fact, 
scirccl} ^leatei th in when ventilation y as going on, and 
fai ltss than the average m “natui ally ventilated ’ schools 
I Ins piovej in a striking Yay the advantage of systematic 
ventilation Ike bad eflect of a foul stagnant atmospheie 
is cumulative Vn habitually close zoom acts as a nursery 
ot imao oigamsms, which a casual flushing with fiesh an 
y ill not lemov e , an habitually y ell v entilated i oom is kept 
m gicat measure clear of these dan^eious inmates, and its 
atmospheie in a} be occasionally oveitaxe<> without causing 
the numbei ot them to be senousl} increased (t a l ) 

YEISTTNOB, a watenng place in the southeast of the 
Tsle of Wight, is finely situated m the Undeiclifl district, 
at the foot of St Boniface Down (78ir feet), 12 miles south 
south west of Hyde and 10 south south east of NeYjjpit, 
vv ith both of which there is communication by coach as 
vv ell as by i ail The tow n is finely and picturesquely built 
cn a succession of ten aces sloping tow aids the sea, and 
fiom its sheltei ed situation, equable tompeiatuie, and com 
paiatively diy atmospheie is xegarded as one of the best 
resents in England for consumptive invalids About fifty 
3 ears ago it Yas onl} a small fishing hamlet, boy it ex 
tends along the shore foi a distance of about 2 miles, m 
cludm^ Bonchuich to the east It possesses assembly 
100 ms and a liteiaiy and scientific institution An espla 
nade was conducted m 1848, and a piei (645 feet m 
length) in 1572, which was gieatiy improved in 1887 
Theie aie extensive igu cation grounds The chmches 
are all modem and without special aichitectuial featuies 
The church of St Boniface at Boncliuick is perhaps the 
oldest i* the island Among the benevolent and chant 
able institutions are the royal national hospital for con 
sumptives (begun in 1869), the seaside home of the London 
cit} mission, the St Catheime’s home for consumptives, 
and the convalescent home of the Ito} al Hants Hospital 
An Act foi establishing a market was passed m 1844 
The town is governed by a boaid of eighteen members, 
established m 1858. The population of the uiban sanitary 
district (aiea 215 acres) was 4841 m 1871 and 5504 m 
1881 , but theie is a considerable population outside the 
district 

YEFUE (from Lat uunetum) denotes m English law 
the place from which a jury must be bi ought for the trial 
of a case The word ocems caily m constitutional docu 
meats, for it was foi a long time one of the essentials of 
trial by jury that the jury should belong to the neighbour 
hood m which the cause of action arose or the alleged came 
was committed (see Jury) The phrase duodeum legates 
homines de ncmeto or its equivalent is found in the Con 
stitutions of Clarendon (1164), the Assize of the Forest 
(1184), and on Qlanvill In civil matters venue became 
after a time divided into local and transitory, the former 
where the cause of action oould only have arisen m a 
" ' " i" 'jpktf , 1887 , vol olxnm B, p 61 
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particulai county, such as tiespa*>s to land, the lattci where 
it might kav t arisen m an} county, such as debt In the 
1 ittci case the plain tiff mijbfc lay the venue whcie he 
1 leased, subject to the powci of the couit oi ajnd^e to 
change it *lhe law on the subject is now only ot anti 
quanan interest (unless, perhaps, m ceitam actions on 
penal statutes), for it is enacted ly the Buies ot the 
Supicme Couit, 1683 (Old xxxvi i 1), that tkeio shall 
be no local venue foi the tnal of any action, except wheie 
otliciwise provided by statute The plaintiff nnj name 
his jilace of tnal , wheie no place of tnal is named the 
place is to be the county of Middlesex The couit oi a 
]ud & e has disci etion to alter the place of tnal In cmmnal 
pi ac tree venue is still of importance, though not as much 
so as formeily since the lai & e poweis ot amendment cf 
indictments given by recent legislation The venue is 
named m the margin of an indictment m this foim, 
“Middlesex to wit” By 14 and 15 Yict c 100 it is un 
necessary to state any venue m the body of an indictment, 
and no indictment is to be held bad foi want of a pio] a 
pei feet venue 

Bumei ous Acts povide foi inter aha, the lajm,, of the v emu 
in tlie ease of oflenccs committed paitly m one count} an 1 paitl\ 
m another, oi on the hi^h seas, oi abioad, md ol special ofienccs, 
such is those undo, the Post Office, Ma chant Shipping, 81 iu 
I nde, and Foieign Enlistment Acts The place of tml ma} le 
changed 1} the Qnecn s Bench Division, chiefly when it is lcndt u l 
piohablo that a fail tnal could not bo had m thi count} of th 
i enue 

In Scotch law vomie is not used as a toclmi al teim , hut thei 
aie statutoiy piovisionsfoi changing the place of tnal m both civil 
and cnmmal cases 

In the United States venue may gcneially be elungcd by tin 
couits, but m some States it is piovided by then constitutions 
that piovision foi change of venue is to he made hy the legisbtuic 
•In ot ioi Statcb tlie passing of local oi special laws foi change of 
venue is forbidden 

YEISTUfe. Bee Aphrodite 

YEBA, Atcusto (1817 1885), the chief representative 
of Hegelianism m Italian philosophy, was born at Amelia 
m the piovmce of Peiugia on 4th May 1817 He com- 
pleted his education m Pans, and, after teaching classics 
ioi some yeais m fowitzeiland, was appointed piofessoi of 
philosophy m connexion with the university of Frame 
Attaching himself to HegePs system with the enthusiasm 
of a disciple, Yeia (who wrote fluently both in Fiench 
and English as well as m Italian) became widely mfluen 
tiol m spieadmg a knowledge of the Hegelian doctnne 
Without any marked ongmahty, his writings arc distm 
gmshed hy the lucidity of their exposition, and by then 
genuine philosophic spirit Among his numerous works 
may be mentioned Introduction a la Philosophic dlttgd 
(1855, 2d ed 1864), Pioblcme de la Certitude (18bl) 
Milange s Philosophigues (1862) , Essais dc Phitosopku 
llhjihenm (1864), Strauss, VAnaenne et la Now die Foi 
(1873), an attack upon Strauss’s last “ confession,” written 
from the standpoint of an orthodox Hegelian , and a com 
prehensive work m Italian, II Problema delV As&oluto, be 
longing to his later yeais His English woiks are au 
Inquiry into Speculatne and Experimental Science (1856), 
more recently an Introduction to Speculative Logu and 
Philosophy, and a tianslation of Brctsehneider’s Ihstor y 
of Religion and of the Christian Chinch Ycia also trans 
lated a number of Hegel’s w orks mto French, with intro- 
ductions and commentaries, including the Logi , the 
Philosophy of Nairn e, the Philosophy of Spmt , and the 
Philosophy of Religion In 1860 Yeia returned to Italy , 
where he was made professor of philosophy m the ro}al 
academy of Milan In the following year he was trans- 
ferred to Naples as professor of philosophy in the university 
theie His Piohmoni alia Storia della Filosofia and 
Le loni rnlla Filosofla della Stona connect themselves with 
the work of his chair, which was specially devoted to the 
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lnstoiy of philosophy and the pink sqhy of history 11 
hold this po*t till Ins death, which tc ok 1 1 ic it \qks 
m the autumn of 18S_> 

A£/< cl 1 n in two x luincs Ins 1 n jullil 1 1 \ si^n i 
Mxmno a 1n n 1 an l follow i 

VLRA GRU/, a fortified town and scapoit cf Mexico 
foimeily capital of tlic stilt of Ycia ( i n/ is situ »kd in 19 
11 50 N 3 at and 96 20 AY Ion q at tin south mi Iconic) 
cf the Gulf of Mexico, on a low and exposed stab m d, 
putly sandy paitly mushy, when. the luu ytlhw fcvti is 
endemic, piexailin to thi an J tout the sumniu and ct< asicn 
all> Lurking out cxen m wmtu 1 i lie tmni which m 
IsSi had a population ot lb v|0, is distant 2(> > milts by 
lail fiom ATcxico and 60 hom Talaj a, the suimnu ltsiduire 
ot the up]tr classes It his itw buddings of intat t, 
except a superb cathedial du ciatcd m the Mocrisli style 
Most of Hit streets, xv hi< li aie laid out it li^ht audits 
aie pax t cl with cobble stouts and kaae a Ltnntl oi open 
qittei m tlie middle V chaLaetenstie featme of the place 
aie the tuikey buzzards, w ho do the st ix anqnni^, md 
aie consequent^ piotected bylaw The o^en roadstead, 
although paitly piotected by the neighbouring islets of 
Los Sicnficios and San Tuan de Ulloi is ^icitly exptsed 
to the tieice “noites” (noithcis), Yhicli sweep oxer the 
Gulf at mttivals tiom October to Much A flench com 
pan}, xvhich eontiacted with the Mexican Government to 
foim a haiboui by constinctin^ a bieakYatei between the 
islands, has lately suspended operations Yeia Ciuz is, 
Iioy evei , the lai & cst seapoi t m the i epublie In 1886 over 
one lull ot the exports of Mexico (£3,002,000 alte^cthei) 
woie shipped fiom this place ( £1,625,000 to G teat But am) 
Ot these exports £2,180,000 lepicscntcd the precious 
metals, the other chief items bein^ eotiee (£207 000), hides 
and skms (£99,000), mineial oies (£84,000), tobacco 
(£68,000), bioom root (£25,000), and sugar (£12 000) 
In the same yeai the impoits amounted to £1,911,000 
(£498,000 from Great Bntam), and 4>7 vessels ot 295,000 
tons cleared from Yeia Ciuz In 1887 the expoits tiom 
Yera Ciuz amounted to £1 047,000 (eotiee £407,000 and 
imncials £208,000), and tlie impoits to £2,159,000 

The present; town ot Villa Ric i h A ua Cm/ \ Rich Ut\ f the 
Tine Cl oss ) which lies sexeiil miles south of the original twui 
founded by toites ill l r 20 was luilt by the iiiurv Alonteiey it 
the enl ol the 16th untuiy, and lecuxtd tin title an l pm ilu.es 
ot a at} hom Ilnlip III m 1615 

The stite of Yen Cmz lias a j* aboard of 4 W 0 miles on tlie Gulf 
of Mexico, with a mean biciltli ot 55 mil s Its ait a is it 7u0 
scmaie miles, and its totil population was 640 000 m 1867, n uiy 
au intixe Mexiems * 

VERATRUM The Gieeh physicians were accjuainted 
with a poisonous heib which they called white hellebore, 
and which has been supposed to represent the existing 
Ytuxtnm Be this as xt may, m modern times the name 
has been applied to a genus of herbaceous plants closely al 
lied m then structure to Coldmum , but dificung greatly 
m general appearance Ye? ati um is a tall growing heib, 
haxmg a hbious loot stock, an eiect stem, with numerous 
bioad, plicated leaves, placed alternately, and teimmal 
much blanched clusteis of greenish or purplish poly gam 
ous floweis. Each perfect flower consists of six regular 
segments, as many stamens, whose anlkeis open outwardly, 
and a three -celled supenoi ovary , this last ripens into a 
thiee celled, many seeded capsule The genus is included 
m tlie order Mthtnthace a?, otherwise called Coh Junta i, and 
eompiises a small number of species, natixcs of the tern 
peiate regions of the noithem hemisphere, generally 
growing m pastures or woods Some, and presumably 
all, contain a violently poisonous alkaloid oaUcd^veratnu^ 

1 4 4 The cliuuter and extent oi yellow fexu at Yen Ciuz bis been 
a ery muck oxxgg< rated by interested parties — 1 y those established m 
the port, who do not wish competition on the pent of intending settlers, 
md by those interested m the trade from Yeia Cmz to El Paso ru 
the north of the republic* (H Baker, Cons lisp , 1886, p 2) 
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u lu m i ill 1^ uid unlu uehil mijuui n, 
s me ( f the ] i i ii di i s xicM <1 1 a f tt n a ai a tin 

al It me h in il a„ nts, Mien ifl ( 1 1 nu t > 1 >wu the } uhe 

ml the he it ol tin. 1 U Sd iddh seed* al j inini 1 a 
diu_, once m mu he [iicnt ust than it pesint V II t 

and ] r a il i tun in nix ujwii m ^nd ns as am 

mental j uumial 1 ufc the l poisanc is public sh uld 1 e 
k if m mind, \ iituuluLy as Guy leu a c uMclcnl le i 
send hnet m f hut tii harm] ■> < nti n i r ut i 
A 1 111 L'N A ihe x r\ an mis u\ts its n tine f the 
liatui d oulci ( I )f nt ) f xxliulr it is a mcmbei Hit 
peats ait hul ie< u> i Mniewhat ski il 1 \ aett <r 
H jtuml ent^ xMtli < j j_ site a wl il d Itaic^ ^eia idly 
dtej 1> ait Hit sessil il was inmate m tilt ixds t 
1 1 lets, md ait a n uc^ ittd into do e, s[ lki s l dr d >wa 
has a tul ulai, id 1 td < dy x, a me ea less irregular tut ul u 
two lrjiptd eoiolla, with two or fom (drdynaneus) stamens 
s] ringing fn m the <?tntit ot the corolla tult The anthers 
ut two celled, with oi without a H hud like aqtnrli 0 t at 
the apex The o\ uy is entire or f ul kind, and dwrx* 
1 mi e tiled, with a sm 0 lt oxule m each tell the two sty 1 ^ 
aie lice at the apex only bun to elsewhere undrxidel 
Lhc iiuit consists ot t ut hard nut* within the persistent 
calyx That aie alout eijit} species kn >w n, mostly 
natrxes ot tiopi^al and subtle \ real Vmenea V iji uith s, 
atcoidmg to Beutham, is also widely dispersed m the 
teiq crate and w aimer regions of the eastern hanisplieic 
I r h tuu iLtisis occius m Vine a and m Asia, while I r vq i r 
is iudi 0 enous only m the Aleditenanean and Canamn 
regions The xeixtiu oi vax tin, V oifianah s, a common 
xxifll jlant on limestone soils m Enjind, xx is the cbj a 
ot much super stitnus xcneration on the \ art of cm pagan 
anccstas, who attributed maixellons pro]iertics to it, qo 
xidul it xx tie gathered m a [aitieuhi muinei and with 
much complex ceremonial The plant is noxx but lightly 
este mod, t aud its medicinal xntues, it it luxe any, aie 
entirely ignored The garden xuhenns, oree so pjpuhi 
foi Mitddmg out,” au deiixatixc* fiem xinms South 
Ament an species, such as Y teuuunhs, a natixe oi 
southern Bnzil, and Y tkaanthi/jhef fiom Uiu 0 uay 
The ran^e of colouis extench hom pure xxbite to ios^ 
coloured, eai mine xnhl, uidjuiiie tstnpe<l tonus also 
aie cultivated , 1 ut ot late ycais the cidtixalion ot th se 
beaut r tul tiowu* lia* been \ artially abandoaied, oxnn^ to 
the piexalenet of s mae all understood disease, pi obably ot 
fungous origin, which has debilitated the plant* The 
lemon scented xeibena of gaidens, so much valued for the 
ha^iance of it* haxes, xxas once refeued to this genus 
under the name V inphyUa , subsequently called t> 
1 ut noxv let on ed by Beutham to the D tnus Lqqna , it 
differ* fiom Yet bom amongst other mattei* in haxiug 
two, not fuu, nuts to the fiuit 
YERCELLT, a town of Italy, m the province of Novara 
lies 14 miles to the southwest of that town, on the lixei 
Sesia (here crossed by a bnd D e), at its junction xxith the 
Canterana The wails by xxluch Veitelli was formerly 
suriounded haxe been demolished, and their place i* noxv 
occupied by boulexards, fiom which a fine view of the Alps 
(especially the Monte Rosa group) is obtained The streets 
aie fot the most part tortuous and narrow , theie is a large 
marketplace (Piazza Cavoui) with a statue of C ax our 
(1861) The cathedral is a luge building dating fiom 
the 16th century , its library contains a number of larc 
ancient MSS , especially the Code x Yuctlletms, one of the 
most important MSfe of the old Latm xersion of the 
Gospels, wntten m the 4th century by Eusebius, bishop 
of Veioelk The churches of St Andrew (a Romano 
Gothic building dating from 1219-24), St Paul, St 
Catherine, and Rt Chnstophei possess valuable examples 
of the work of Gaudenzio henan, one of the principal 
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01 naments of the Tercel! i school of painting, which nour- 
ished in the loth and lGth centuries, and to which belonged 
ahso Giovenoni, Deiendente Feiraii, Lanini, and, one 
may almost add, Bazzi, who was a native of the town. Of 
the two hospitals of Vercelli one has a museum and bota- 
nical gardens ; the town also has a lyceum, a gymnasium, 
a technical school, and a seminary. The leading industry 
is silk-spinning; and there is an active trade in the pioducts 
of the buirounding district (silk, hemp, flax, and rice). 
The population in 1881 was 20,165 (commune, 21,169). 

jr, ratio, was digitally the thief city of the Libici, and alteiwaids 
hccamt i Roiihil miunupium. In the neighhouiliood (neai Kotto 
on the Sesia) are the Ramin Cam pi wlieio Hannibal won his hist 
victoiy on Italian soil (218 and wheie in 101 B£. Manns and 
(\itnlus louted the Cimhii. Fiom about 1228 till 1372 Veicolli 
was tlio seat of a univoisity (see UNiVEitsinrs). 

VERB ISLANDS, Cape. See Cape Verd Isl ustds. 

VERDUN, a town of France, chef-lieu of an arrondisse- 
ment in the department of Meuse, ag episcopal see, and 
a first-class fortress, is situated on the Meuse, 174 miles 
east-noi th-east of Paris by the railway to Metz, at the 
junction of the line from Lerouville to Sedan by the 
Meuse. The enceinte is pierced by four gates ; that to 
the north-east consists of two crenellated towers, and is 
an interesting specimen of the military architecture of the 
L5th century. On the left bank of the river is the 
citadel, on the site of tflie old abbey of SI Yannes (10th 
century), the remaining buildings of which are used as 
barracks. On all sides the approaches to the place are 
guarded by an important line of defensive works, including 
five redoubts and six forts. From afar can be seen the 
square towers of the cathedral, the exterior of which Still 
recalls the original building of the 11th century. It was 
burnt in 1047, and reconsecrated in 1147 by Pope 
Eugenius III. Some interesting buttresses of the 12th 
century and a crypt of the 11th are worthy of notice. 
The three naves of the interior have Gothic vaults, sepa- 
lated by modern aiches. The town -hall (17th century) 
contains a library (22,500 volumes) and a museum of art, 
archeology, and natural history. One of the public squares 
has a statue of General Ghevert, a native of Verdun. The 
town is famous for its confectionery, sugar-plnms, and 
liqueurs. In 1881 the population was 15,682 (commune 
16,053), and in 1886 17,282 (commune 17,755). 

Tertian (Fcrodmwn), an impoitant town at the timo of the 
Roman conquest, was made a pait of Belgica Piima. It was de- 
ployed during the peiiod of the barbarian invasions, and did not 
recover till towards the end of the 5th century. Clovis seized the 
town in 50% and it afterwards belonged to the kingdom of Austiasia. 
In 848 the famous treaty was signed here by the sons of Louis the 
Pious (see France, vol. ix. p. 584, and Germany, vol, x. p. 480). 
In the 10th century "V erdun was definitively conquered by G ermany 
and put under the temporal authority of its bishops. In the 11th 
century the burghers of the now free and imperial town began a 
struggle with their bishops, which ended in their obtaining cer- 
tain lights in the 12th century. In 1553 Henry II. of France 
took possession of Verdun, which finally became French by the 
treaty of Westphalia. # In 1792, after some hours of bombardment, 
the citizens opened their gates to the Prussians, — a weakness which 
the Revolutionary Government punished by the execution of some 
young girls who had offered flowers to the king of Prussia. In 
1870 the Prussians, unable to seize the town by a coup de 'main, 
invested and bombarded it three different times, till it capitulated 
in the beginning of November. 

YERGILIuS. See Virgil. 

VEKGNIAUD, Pierre Victurhien (1753-1793), 
French orator and Revolutionist, was bom on 31st May 
1753 at Limoges. He was the son of a merchant of that 
town, who lost the greater part of Ms means bv specula- 
tion^ The boy was early sent to the college of the Jesuits 
at Limoges, and soon achieved distinction. Turgot was 
then intendant of Limousin. In lm presence young 
Vergniaud on one occasion recited some versos of his own 
composition. Turgot ^ was struck with the talent they 
displayed, and by wtfie of his patronage Vergniaud, 
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having gone to Paris, was admitted to the College of 
Plessis. It is impossible to read the speeches of Vergniaud 
without being convinced of the solidity of his education, 
and in particular of the wide range of his knowledge of 
the classics, and of his acquaintance — familiar and sym- 
pathetic— with ancient philosophy and history. 

Duputy, piesident of the par lenient of Bordeaux, with 
whom Vergniaud became acquainted, conceived the greatest 
admiration and affection for him and appointed him his 
secretaiy. Vergniaud was thereafter called to the bar 
(1782). The influence of Duputy gained for him the 
beginnings of apiactice; but Vergniaud, though capable 
of extraordinaiy efforts, too often relapsed into reverie, 
and was indisposed for study and sustained exertion, even 
in a cause which he approved. This weakness appeals 
equally iu his political and in his professional lite : he 
would refuse practice if his purse were moderately well 
filled; he would sit for weeks in the assembly in listless- 
ness and silence, while the policy he had shaped w r as being 
gradually undermined, and then rise, brilliant as ever, but 
too late to aveit the calamities which he foresaw. In 
1789 Vergniaud was elected a member of the genexal 
council of the department of the Gironde. Being deeply 
stirred by the best ideas of the Re\olutionaiy epoch, he 
found a more congenial sphere for the display of his great 
powers in his new position. About this period he was 
charged with the defence of a member of the national 
guard of Brives, which was accused of provoking disorders 
in the department of La Correze. Abandoning all reseive, 
Vergniaud delivered one of the great orations of his lift, 
depicting the misfortunes of the peasantiy in language ol 
such combined dignity, pathos, and power that his fame 
as an orator spread far and wide. 

By the self-denying ordinance of the constituent assembly 
France was deprived of the whole talent and experience of 
its members in that new body — the legislative assembly — 
for which they were declared ineligible ; and the election 
of new men was proceeded with. Vergniaud^was chosen a 
representative of the Gironde in August 1791, and he forth- 
with proceeded to Paris. The legislative assembly met on 
1st October. For a time, according to his habit, lie re- 
frained from speaking ; but on 25th October he ascended 
the tribune, and he had not spoken long before the whole 
assembly felt that a new power had arisen which might 
control even the destinies of France. This judgment was 
reechoed outside, and he w r as almost immediately elected 
president of the assembly for the usual brief term. Be- 
tween the outbreak of the Revolution and his election to 
the legislative assembly the political views of Vergniaud 
had undergone a decided change. At first he had lauded 
a constitutional monarchy ; but the flight of Louis filled 
him with distrust of the sovereign, and his views in favour 
of a republic were rapidly developed. The sentiments and 
passions which his eloquence aroused were, however, watch- 
fully utilized by a more extreme party. It happened 
thus even with his first assembly speech, on the hnUjrfa. 
His proposal was mainly that a treble annual contribution 
should be levied on their property ; but the assembly con- 
fiscated their goods and decreed their deaths. One groat 
blot on his reputation is that step by step he was led on 
to palliate violence and crime, to the excesses of winch 
his eyes were only opened by the massacres of September, 
and which ultimately overwhelmed the party of Girondists 
which he led. The disgrace to his name is indelible that 
on 39th March 1792, when the perpetrators of the mas- 
sacre of Avignon had been introduced to the assembly by 
Collot d ? Herbois, Vergniaud spoke indulgently of their 
crimes and lent the authority of his voice to their amnesty. 
In language, sometimes tutgid, but nearly always of pure 
and powerful eloquence, he Worked at the theme of the 
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emigres, as it developed into that of the counter-revolution; ! 
and in liis occasional appearances in the tribune, as well 
as in the project of an address to the French people which 
he presented to the assembly on 27th December 1791, he 
shook the heart of France, and, especially by his call to 
arms on 18th January, shaped the policy which culmi- 
nated in the declaration of war against the king of Bohemia 
and Hungary on 20th April. This policy in foreign affairs, 
w hich he pursued through the winter and spring of 
1791-02, he combined with another, — that of fanning the 
suspicions of the people against the monarchy, which he 
identified with the counter-revolution, and of forcing on 
a change of ministry. On 10th March Yergniaud delivered 
a powerful oration in which he denounced the intrigues of 
the court and uttered his famous apostrophe to the 
Tuileries : “ In ancient times fear and terror have often 
issued from that famous palace, let them re-enter it to-day 
in the name of the law!” The speech overthrew De 
Lcssart, whose accusation was decreed ; and Eoland, the 
nominee of the Girondists, entered the ministry. By the 
month of June the opposition of Yergniaud (whose voice 
still commanded the country) to the king rose to fever 
heat. On 29th May Yergniaud went so far as to support 
the disbanding of the king’s guard. But he appears to 
have been unaware of the extent of the feelings of animo- 
sity which he had done much to arouse in the people, 
probably because he was wholly unconnected with the 
practices of the party of the Mountain as the instigators 
of actual violence. This party used Yergniaud, whose 
lofty and serene ideas they applauded and travestied in 
action. Then came the riot of the 20th of June and the 
invasion of the Tuileries. He rushed among the crowd, 
but was powerless to quell tho tumult. Continuing for* 
yet a little longer his course of feverous, almost frenzied, 
opposition to the throne, on 3rd July he electrified France 
by his bold denunciation of the king, not only as a hypo- 
crite and a despot, but as a base traitor to the constitution. 
His speeches breathe the very spirit of the storm, and they 
were perhaps the greatest single factor in the development 
of the events of the time. On the 10th of August the 
Tuileries was stormed, and the royal family took refuge 
in the assembly. Yergniaud presided. To the request of 
the king for protection he replied in dignified and respectful 
language. An extraordinary commission was appointed : 
Yergniaud wrote and read its recommendations that a 
national convention be formed, the king be provisionally 
suspended from office, a governor appointed for his son, 
and the royal family be consigned to the Luxembourg. 
Hardly had the great orator attained the object of his 
aim, the overthrow of Louis as a sovereign, when he 
became conscious of the awful forces by which he was 
surrounded, and his eyes were opened to the infamy of 
their regime. 

The terrible revelation silenced him for a time. But 
the massacres of September again unchained his eloquence. 
He denounced the massacres — their inception, their horror, 
and the future to which they pointed — in language so vivid 
and powerful that it raised for a time the spirits of the 
Girondists, while on the other hand it aroused tho fatal 
opposition of Eobespierre and of his followers within and 
without the convention. 

The questions whether Louis XYI. was to be judged, and 
if so by whom, were the subject of protracted debate in 
the convention. They were of absorbing interest to Paris, 
to France, and to Europe ; and upon them the Girondist 
leader at last, on 31st December 1792, broke silence, 
delivering one of his greatest orations, probably one of the 
greatest combinations of sound reasoning, sagacity, and 
eloquence which has ever been displayed in the annals of 
French politics. He pronounced in favour of an appeal to 
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the people. He pictured the consequences of that temper of 
vengeance which animated the I^arisian mob, and was fatally 
controlling the policy of the convention, and the prostitu- 
tion which would ensue to France after even a successful 
struggle with a European coalition, which would spring 
up after the murder of the king. The great dibit failed , 
and four days afterwards something happened which still 
further endangered Yergniaud and his whole part}. 
This was the discovery of a note signed by him along with 
Gaudet and Gensonne and presented to tho king two or 
three weeks before the 10th of August It contained 
nothing but sound and patriotic suggestions; but it was 
greedily seized upon by the enemies of the Giionde as 
evidence of treason. On lGtli January 1793 the vote began 
to be taken in tho convention upon the punishment of the 
king. Yergniaud voted early, and voted for death. The 
action of the great Girondist w*as and will always remain 
inscrutable; but it was followed by a similar -verdict fiom 
nearly the whole party which he led. On the 17th Yer- 
gniaud presided at the convention and it fell to him, 
labouring under the most painful excitement, to announce 
the fatal result of the -voting. Then for many weeks he 
sank, exhausted, into silence. 

When the institution of a revolutionary tribunal was 
proposed by the Robespierrists, * Yergniaud vehemently 
opposed the project, denouncing the tiibunal as a more 
awful inquisition than that of Yenice, and avowing that 
his party would all die rather than consent to it. Their 
death by stratagem had already been planned, and on 10th 
March they had to go into hiding. On the 13th Yergniaud 
boldly exposed the conspiracy in the convention, taking 
occasion to discuss the profanation by tho extremists of 
tho name of liberty, and distinguishing between a true and 
spurious equality, employing with reference to the latter 
his famous simile of the bed of Procrustes. The antagonism 
caused by such an attitude had reached a significant point 
when on 10th April Robespierre himself laid his accusa- 
tion before the convention. He fastened especially upon 
Yergniaud’s letter to the king and his support of the 
appeal to the people as a proof that he was a moderate in 
its then despised sense. Yergniaud made a brilliant 
extemporaneous reply, and the attack for the moment 
failed. But now, night after night, Yergniaud and his 
colleagues found themselves obliged to change their abode, 
to avoid assassination, a pi ice being even put upon their 
heads. Still with unfaltering courage they continued 
their resistance to the dominant faction, till on the 2d of 
June 1793 things came to a head. The convention was 
surrounded with an armed mob, who clamoured for the 
tl twenty- two.” In the midst of this it was forced to 
continue its deliberations. The decree of accusation was 
voted, and the Girondists were proscribed. 

Yergniaud was offered a safe retreat. He accepted it 
only for a day, and then returned to his own dwelling. 
He was kept under surveillance there for nearly a month, 
and in the early days of J uly was imprisoned in La Force. 
He carried poison with him, but never used it. His tender 
affection for his relatives abundantly appears from his 
correspondence, along with his profound attachment to 
the great ideas of the Revolution, and his noble love of 
country. On one of the walls of the Carmelite convent, 
to which for a short time the prisoners were removed, 
Yergniaud wrote in letters of blood — u Potius mori quam 
foedari.” Early in October the convention brought forward 
its indictment of the twenty-two Girondists, They were 
sent for trial to the Revolutionary tribunal, before which 
they appeared on the 27th of October. The procedure was 
a travesty of justice. Conscious of innocence, but certain 
of death, Yergniaud preserved silence, and Ms example 
was largely followed by his companions. By the end of 
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the fourth day of trial it became evident that the demean- 
our of the prisoners was touching the hearts of the people 
and making them relent. Then suddenly came the order 
from the alarmed committee of safety to bring the pro- 
ceedings to an end. Gensonnb demanded to be heard in 
defence of the prisoners. This was refused ; a verdict of 
guilty followed, and a sentence of death. Vala zk, stabbed 
himself to the heart and fell dead among Ms comrades. 
They were conducted to the conciergerie, which they 
entered singing the Marseillaise. Early on the following 
morning, 31st October 1793, they were conveyed to the 
scaffold, again singing on the way the national chant, and 
keeping up the strain till one by one they were guillotined. 
Yergniaud was executed last. (t. s.) 

VERIvHNE - URALSK, a district-town of Orenburg, 
Russia, at the eastern base of the Ural Mountains and on 
the upper Ural river, 380 miles north-east of Orenburg, 
is rapidly becoming an important centre of trade with the 
Bashkirs and Kirghiz in honey, wax, wool, hides, horses, 
and sheep. The population (10,35-4 in 1882) has doubled 
within the last twenty-five years. 

VERMIGLI, Pietro Martire (1500-1562), commonly 
known as Peter Martyr, a Reforming theologian of the 
16th century, came of a good Tuscan family, and was born 
at Florence on 8th September 1500. In^lSlfi he entered 
the house of the Augustinian canons regular at Fiesole, 
and from 1519 onwards studied at Padua, where he heard 
lectures ou the Aristotelian philosophy and taught himself 
some Greek. In his twenty-sixth year he was sent out as 
a preacher, in which capacity he visited various Italian 
cities, — among them Bologna, where a J ewish physician 
gave him lessons in Hebrew. While prior of St Peter ad 
Aram in Naples he was introduced to Juan de Valdes’s 
circle, and also became intimate with Bernardino Ochino. 
At Lucca, whither he had gone to be prior of San Frediano, 
the “ evangelical ” tone of his preaching attracted the atten- 
tion of the Inquisition, and he was compelled to quit Italy 
(1542). After short halts at Zurich and Basel he settled 
in Strasburg as professor of Old Testament exegesis, and 
in 1547 he removed to England, mainly at Cranmer’s in- 
stance, During the next six years he taught exegesis as 
a professor in Oxford, conducted public disputations, took 
part in the adjustment of the Book of Common Prayer, 
and was generally active in the theological discussions of 
the time. The accession of Queen Mary in 1553 obliged 
him to leave England, and he resumed his former duties at 
Strasburg. From 1555 till his death in the autumn, of 
1562 he taught in Zurich. He took a prominent part in 
the abortive conference of Poissy in 1561. 

His Oxford lectures on 1st Corinthians were published at Zurich in 
1551 and those on the Romans in 1558. In 1559 appeared his De- 
fcnsio doctrine veteris et a$o$toMcaede Si Micharistiaa Sacramento, and 
also his Defensio ad B. Smyth&i duos Hbellos de ccelilatu smerdo- 
tvm et votis monasticis. The Dialogue de utraque Qhristi natum 
dates from 1561 ; and after his death a number of his commentaries 
on books of the Old Testament were published by his friends. In 


to the method of Calvin's theological system. This is a work of 
great value to students of .the Reformation theology, A number 
of interesting letters by Martyr to prominent theologians are also 
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gentle heat combine to form the black sulphide of mercury 
called aethiop’s mineral. In successive portions pieces of 
this compound are thrown into tall earthen pots the lower 
parts of which are kept at a red heat, and the mass sublimes, 
depositing a coating of artificial cinnabar on the iron covers 
and over the upper part of the pots themselves. At the 
end of the subliming process, the pots are broken, the de- 
posit of cinnabar is scraped off, ground in a mill, levigated, 
and when dry it is ready for use as vermilion. The pig- 
ment is also prepared by the wet method (see Mercury, 
vol. xvi. p. 34), and it is said that Chinese vermilion owes 
its superiority to being made in this way. In addition to 
its brilliance, vermilion is a pigment of great intensity and 
durability, remaining unaffected by acid fumes. Being 
costly, it is much subject to adulteration; but the fraudu- 
lent additions may easily be detected by volatilization, 
which in the case of pure vermilion leaves no residue. 

For antimony vermilion, see Pigments, vol. xix. p. 87. 

VERMONT, one of the New England States of the Plate V. 
American Union, lies between 42° 44' and 45° 0' 43" N. 
lat. and 71° 38' and 73° 25' W. long. It is bounded on 
the N. by the Canadian province ^of Quebec, on the E. by 
New Hampshire, from which it is separated by the Con- 
necticut river, on the S. by Massachusetts, and on the W. 
by New York, from which it is separated for more than 
100 miles by Lake Champlain. The Canadian boundary 
is 90 miles long ; but from this the width of Vermont con- 
tinually grows less towards the southern border, where it 
is 41 miles. The length is 158 miles. The boundary be- 
tween Vermont and New York passes through the western 
side of Lake Champlain, so that three-fourths of the lake 
% and most of its islands belong to the former. The area of 
*the State is 10,212 square miles. 

The surface is greatly diversified, so that the scenery is Physical 
everywhere attractive and often grand. The Green Moun- features, 
tains, following a south-westerly trend, divide the State 
into nearly equal portions. Near Canada there are two 
ranges, the western being the larger ; but i^ear the forty- 
fourth parallel they unite and continue through western 
New England as a single range. The highest mountain is 
Mansfield (4430 feet), and there are five others over 4000 
feet and twelve over 3500 feet. Except npon the loftiest 
summits, the whole range is densely covered with forests 
of spruce (Abies nigra ), mingled with which are other ever- 
green and deciduous trees. 1 Mauy of the streams flowing 
west unite to form five rivers which enter Lake Champlain. 

Eleven smaller rivers flow into the Connecticut, which 
drains about one-third of the area of Vermont. Three 
streams run north and enter Lake Memphremagog, about 
one-fifth of which is within the State, and two flow south 
to join the Hudson river. Most of the larger streams pass 
through wide, fertile valleys. Small, lakes and ponds are 
abundant. 

The rocks of Vermont are largely metamorphic. Their Geology, 
age has long been disputed among geologists ; it appears 
now, however, to be clearly established that most of them 
are Palaeozoic, although there are a few small areas which 
may prove to he, Archaean, Along Lake Champlain there 
are many outcrops of unaltered fossiliferous strata, which, 
from the Lower Cambrian through the Hudson River or 
Cincinnati formations, lie in a regular conformable series, , , 
and upon, these rest Quaternary deposits. The strata have 
a northerly strike and a dip 5°~9Q° E. They form frequent / 
headlands and cliffs upon the shore of Lake Champlain, 
where they baa be most easily studied. The Cambrian 
beds, nowhere more than .a few miles broad, extend from : 
Canada souriiwards fpr ^ V " - 
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nitrate Tlie limestone is often arenaceous and <l< l< nutic, 
sometimes migntsnn That aio great misses ot 1 eddish, 
siliuous lime done, the lied Smdiotk ot g< oboists, whnh, 
often destitute ot fossils, contains heie and theie species 
of Pty hoptu i /, OIohUu s Oitfuwut, Obolu s Maitudla , iU 
Inclnthd in these heels aio thick hyei-* ot a beautifully 
mottled ltd and white dolomite, the “Wmooslu maihk, J 
Jong used foi ait Intel tmal purposes Similar tossils occm 
n 1 1 he “ G 001 gn shales ’ anil elsew h ei e A lx> v e the C ainbi 1 an 
11c small pitches of Oaleitcious and Quebec, then lai^ei 
11 eis of Cha7}, Txenton, ITtiea, and Hudson Una In 
the (Tra/v and Tienton theie aie extensive qnanies upon 
Isle la Mottc, and these foimations aie finely exhibited 
m man) loe dikes neai the lake The rocks aie mostly 
limestones and shales of a black 01 daik giey coloui, and 
hequently atoid Silumn fossils m great abundance 
Witlun a few miles ol Lake Champlain the sedmicntaiy 
reeks aie 1 ©placed by schists, quait/ites, and othei meta 
morphic locks, which continue bt)on<l the mountains to 
Connecticut uvci Tn the southern pait of Yennont theie 
aie Lower ITeldeibeig stnta, and m the northern, about 
Lake Memphi emagog, Upper Heldeibeig These occupy 
but limited areas and aie unconfoimable with the nuclei 
l)iug locks Rev A Wmg deteimined the age of the 
great maible beds of Rutland county to be mostly, if not 
wholly, of the Cha/y epoch He then e c tended his obser- 
vations to the rocks of the Green Mountain mass, and by 
means ot the results thus gained, as well as b) his own 
long continued independent lesearches, Pi of J D Dana 
seems to have substantially settled the age of the locks 
which compose the mountains as Lowei bilunan, and shown 
that the uplift ending 111 the range took place after the close 
of the Hudson River and befoie the Helderberg penod In 
the Champlain valley the rocks aie traversed by d)kes of 
tiap and poiphyi), which m some instances have spread 
ov ei the strata In the Utica and Hudson Rlv er shales 
there is most beautiful \cmmg innumerable seams ot 
white calcite, fiom tlio finest line to several inches in 
width, cioss and lecio&s the black stiata m eveiy direction 
In a nairow strip from Canada to Bennington theie aie 
Tcrtiaiy beds, which aie well seen at Brandon In this 
formation there aie gieat masses of lignite, containing 
fossil fiuits, also bog non, manganese, kaolin, and vari- 
ously and often bughtly coloui ed clays Tlie entne sur- 
face of Voimont shows the effects of glaciation Some of 
the Silurian ledges are striated and polished most beauty 
fully Diifi, bouldeis, sands, days occm everywhere, 
every stieam is boideied by teriaces, remains of mam- 
moth, mastodon, beluga, aie found m the drift deposits, 
as well as My a, Manana, Mytilm, and othei manne 
Mollusta Sea beaches ovei 2000 feet and teiraces over 
1000 feet above the pieseut sea-level testify to movements 
of the surface Fiom the early Cambiian to the late 
Quaternary epoch Lake Champlain was an aim of the sea, 
and foi a portion of this time it was connected with the 
ocean at each end, so that a cunent flowed from what is 
now New York Bay to bt Lawrence Gulf, converting New 
England into an island. 

Ores of coppei, silvoi, lead, gold, manganese, and non occur , 
hut, although uumeious attempts il mining have been made, vei) 
k iv b ive continued oi ev ei been pi ofitable A 3 11 ge amount of copp< 1 
is obtained at the Ely mints, wheie the 01 e is clialoo-pynfce , and 
gold has been found m paying quantity m irver gravel, and also in 
veins, and is still sought m one 01 two places The chief nnneial 
wealth of the State is m its quames No othei State 111 the Union, 
loduces so gieat a vanetyor quantity of maible The annual pro- 
uction is neaily 2,000,000 cubic feet, and is increasing Roofmg 
and othei date is obtained m veiy large quantities and of fmc 
quality Mobt excellent granite is qu lined 111 increasing amount, 
and there aie laige beds of soap-stone, which aie woihcd Besides 
what maybe called ubeful minerals, the State afloids a largo vanctv 
of species, e g , rutile, actmohte, talc, serpentine, which aie of 
interest to the mineralogist The State has many mineral springs. 


s mt oluluh hau lon^ Ik on ]hc<sot iqulu 1 01 1 hirst ot 
th m ut sulphnioub sunt (ink lute eubomte 01 ilk ilmi 

1 ho ohm ito ot ^ turn nt, like tli it ot 2 * tw 1 11 J ind 11 a ill; is C lm nk 

subject to <\ti urn s unit sud leu changes In sunimu tli tun 
] u ituu v uus fit m ( t ) 7 > 1 1 I 11 , snnctim s nsirm k 90° , m 
wmt 1 it 1 m^is horn lb tc 0 , Mnu times filling to -10 01 nitl} 

-20 J Vt 1 mlm 4 km tin me m imnul t*nipu.ume is 4> The 
clinnte is mild i 111 the Chimpluu 1 llhv thin c isi of the ( 1 u 
Mount uus Duun^ tli wmtci thuo is often much snow, whicl 
m the t older put ot the St it s the giounl in tine mouths 
the aui iv,e mnudl lamtillrs^j inches Hie an isch 11 and put 
Notwithstanding the ekni_,eabl climate the death 1 tk is low ml 
Ihtpcojh ubust 

Mist ot the lii & c inanninls bmict]} < nnimn,— thr pntlici, I auiu 
w<lf, l}ii\, beivei, otki, most — hav£ eithei elisqjeuu] ol ue 
veiviue olheis as the bli k U 11 ml la mink, an l run ten, 
an touiid 011 I} mcatun lo alities M n comm u ue the re 1 f j\, 
lac roii, skunk, poiuqnie, woodihurk lalbit squmel, md oth 1 
smillu spues Ends hut dim pi hss lut tlie wild tuiktv 
b olden eagle, iivtn, Ac, hut 1 come veiy me ml the whik- 
lieaeltd 1 \gle, lai b t hawks, owls, keions, bitteins, md the lik ue 
fai fiorn ( ommon Th lakes u< v lbital it e( it un $t isons b\ gar it 
numbers of ducks pip, md othei waterfowl Thiuslus, line 
buds, titinuc, bpanows, sw allow s, waiblus, virus, bhckbnds, 
lows, and woodpiektis uc common, vs well as many other small 
1 riels In Like Champ lira, and tin lup bti earns whu-h How into 
it 11 c found stmgeon, gar pike, muskalonge, bass, pike, piekud, 
shil, as well is m in} smallei species Iiout abound m the moun- 
tain stuims md 111 some ot tlie ponds Reptiles and bitnchians 
aio not numerous either in specie b 01 individuals 
The don is of great bciutv and of unusual botanical interest Flon 
Sa ifjagrr Ai coi^Poa la a, Annan* (jm,tilandm, and othei 
alpine plintb aie found on the lusher mountains Ljfhijnis man- 
tum s, Miuhoiiin tomentvbu, and othei mantmie b]eacs lecall tho 
time when Lake Champlain was salt A uumbii ot western species 
fmd their eastern limit m the Champ] un villa, and a peifca 
number of Canadnu pi mts Lav e ended then ooutkv aid migrations 
m noithan Aeimonfc Ova 1300 speaes of phmaogamb and 
luglpi cryptogams grow wild 111 the State About 50 of these aie 
found nowlieio else in New England, and a few nowhere else m the 
United Stiles Feins glow hraimntly 111 mail) mountain forests 
and ravines, whae 50 bpecus mav 1 e collected, including such vuy 
laie loims as Aspkruum vincle, Pdlut gntulis, TVoodsia qlabclla 
ami hypnboua . , Aspidum Btaunn, &c Oiclnds ire also abund 
ant Of the 108 families found m the St ite tlie most numerous ire 
the 1 niunculus, &a\ifragp, lose, composite lrcath, 111 } glass, and 
sedge The once pmaluit forests are now elnefl} confined to the 
mountains Theie aie neirly 100 &p< lks of tuts and laigo sluubs , 
the ioiests and gloves consist chiefly ot 11 species of oak, 6 of maple, 

17 of willow, 6 of buck, 8 of pophi, 3 of elm, 17 of conifers, besides 
beeeh, isli, walnut, butternut, Ac No single species loims so 
elmaetmstic a feature of the landscape as the Am a 11 an elm, which 
w ltk gi e it vanety of foim, alw 13 s elegant m 1 bf uitiful, glow s singly 
01 m small gioups m fver} meidow rad iqoti man} uplands The 
supn maple is a common and conspicuous tree (O E P) 

ihe population vvis estimated m 1777 it 30,000 The fust < en Popul t 
sus tiken, m 17^1, gave 85,i25 The didacnt enumeiations fiom lion 
1800 to 1 SS0 inclusive have bpni is follows — 154,465 217,895 , 

235,966 , 2S0,6 52 , 291,948 , 314,120 , 315,098 330,551 f 332,280 
The veiy slight gamin the dt cities succeeding 1850 is act minted 
foi by the laige emigiation from Vermont to the western pntions 
of the country Ol the totil population in 1880 291,327 veit 
natives and 40,959 foieign bom Of tho latter class British 
Anienea furnished the laige&t contingent, 24,620 , Ireland 11,657 , 
othei parts ot Gieat Butam 3773 The number of colouied was 
1057 , the excess of males ovoi fem lies 1488 The number githeied 
m towns of fiom 4000 to 12,000 inhabit mts was 37,800 The 
largest towns are Rutland, 12,149 (in 1886 two new towns weie 
foimed from it) , Burlington, 11,365 , St Albans, 7193 , Benning- 
ton, 6333; Biattleboio, 5880 , St Johnsbuiy, 5800 Montpcliu, 
the capital, has 3219 The average density of population is 36 4 
pci sqtuie mile The insane numbered 1015 , idiotic, 803 , blind, 

486 , panpeis, 1564 , inmates ol piisons met lefonnatones, 261 
The buths in 1885 weie 6592, 01 221 pci 1000 ot population, md 
the deaths 5358 (average age as reported, 41 95 years , percentage 
of deaths to population, 1 61) The numbei of divorces m 1860 
was 94, one to every 23 manages , in 1880 the nuinhoi was 129 
(one to 20 marriages), and m 1885 it was 94 (one to 28 7 marriages) 
Agiicultuie is tho duel occupation of tnc State The 35,522 Agncul 
films make up a total of 4,882,588 acres, of which 3,286,461 aie mi tuie 
proved land Tlie western portion of the State contains the fimst 
tracts of ar ibleland , the chmite as w ell as the soil of the Champlain 
v alley is especially adapted to fruit-iarsing, the surface ot the lake 
being but 90 feet above sea level. The aveiage size of foims in 
Yennont is 137 acres , the total estimated value of the farms m 
1380 was $109,346,010, and of the total produet&m 1879 $22,082,656^ 
{subjoined aie the figures lelating to the lcaebng crops .—wheat, 
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oV ) 257 bushels, wi raging 16 23 bushels p* r acre ; outs, 3,712,282 
bushel s, averaging 37 '6 bushels pci uuo ; Indian com, 2,011,271; 
potato* s, 1,438,172 huslit Is; hay, 1,051,183 tons. Tho wool dip 
wi* 2,551,11 Jib ; amt thi re wen* 217,033 t ous, producing 25,245,820 
lt» of hnttu (12,137, 9M> lb in 1850) uni 0,121,130 1 b of cheese 
(8,720,831m 1850). The value of ok hard products amounted to 
M» 10,912. Of maple sugar Vermont pioduct s more than am other 
State, —in 1880 H, 201,077 lb, or 30 8 }»cr cent, of the whole pio- 
du< tiou of the United States, hesxdta 128,091 gallons of molasses. 
In I860 the Stab possesseil 75,21.5 hoists, 2b 5 mules and asses, 
Stock, 18,808 working oven ind 107,201 other cattle (exclusive of milch 
now's), 139,870 rijeep, and 76,884 pigs, Much attention is giieu 
to the raising of implored stoilc. The rearing of fmo bleeds of 
sheep tor expmUtion is a luciatire business. 

FWicties. Like Champlain abounds m lish of various kinds. Cheat puns 
hue Item taken of late years to stock the numeious ponds and 
streams of the State with salmon, tiout, taip, and bass. Both fish 
and g uno arc pi elected by stringent laws, and to some extent by 
special poliu 1 supervision. 

Maun- In 1880 there were 287 4 manufacturing and mechanical establisli- 
facturcs. xnenfcs, the average number of operatives 17,540, and tho value pro- 
duced m 1S79 was $31,351,366. Eight firms manufactured cotton, 
44 woollen goods, 227 flour and grist-mill products, 56 furniture, 
77 leather, 95 tin-ware, copper- ware, &c., 35 agricultural tools, and 
683 lumber. The State rates as nineteenth in value (§3,258,816) 
of lumber produets, while Builington rinks third in importance 
among the lumber maikets of the United States. Eighteen marble 
final nes pioduced a value of $1,340,050 ; theie are also granite and 
slate (pianies, — 61 quanies ill all, with a total production in 1879 
of $1,752,333. 

Com* Burlington is the only port of entry. The Stato lias 9 steam 
morce. vessels aggie gating 2380 Ions, 12 sailing vessels, and 14 unrigged 

vessels, the total tonnage being 4594. The impel ts for the year 
ending 31st December 1887 were $5,959,813 and the exports 
$1,433,564 ; the value of the pine, spruce, and hemlock lumber im- 
ported was $1,084,599. Most of this foreign tiade is carried on 
with Canada. 

Rail- Railroad construction was begun in 1816, and by December 1849 
ways. two lines were completed from the Connecticut river to Burlington. 
In 1853 the working mileage had risen to 493 miles, and ini 886 
it was.946 miles, mainly of trunk lines. A State board of three 
commissioners, appointed by the governor and senate, exercises 
general supervision. 

Finance. Bills of credit were issued as early as 1781, and were all faithfully 
ledeemed. The first State bank was * bartered in 1806, hut closed 
an unsuccessful career in 1 S14. In 1818 banks were established at 
Windsor ami Burlington. In 1841 there were 17 incorporated 
hanking institutions, with a capital of $1,735,000. In October 
1887 there weie 49 national banks, with ail aggregate capital of 
$7,566,000, a surplus fund of $1,571,861, and $668,329 undivided 
profits. The circulation was $3,478,100, secured by bonds to the 
amount of $3,891,000. The loans and discounts amounted to 
$12,879,765, and the individual deposits to $6,627,090. In 1860 
there were 12 institutions for savings, with deposits to the amount 
of $1,111,532. In June 1887 there were 28 savings banks and trust 
companies, with $15,587,051 to tho credit of 53,810 depositors, and 
a surplus of $7 76, 11 3. Deposits pay a state lax of & per cent. The 
State proper has no debt. 

Religion. Tho Ccmgrogafcionalists have 197 churches, 186 ministers, 20,271 
members, 22,035 pupils in Sunday schools, and 13,748 families 
belonging to the congregations. The Baptists have 105 churches. 
Ill ministers, 8023 members, 8922 pupils in Sunday schools. The 
Methodists have 192 churches, 161 ministers, 16,067 members, 
18,830 children in Sunday schools. The Episcopalians report 36 
ministers in charge of 52 parishes, with 3926 commuuitants : num- 
ber of families, 1789. The Freo Baptists and Christians together 
have 60 churches and 4000 nmmbcis ; the Adventists 35 churches 
with 1750 members. Tho Roman Catholics have 39 priests in 
charge of 79 churches and number about 25,000. 

Educa- Lands were set apai fc for tho support of schools by the proprietors 
tion. of townships as early as 1761. Legislative provision for education 
dates from 1782. The original educational system of the State 
contemplated primary schools in every township, a grammar or 
high school in each county, and one university. Towns were 
authorized to subdivide into districts of convenient size, each with 
to choose its own oncers, levy taxes, and maintain a school 
in 1870 tho towns were authorized to substitute the town for the 
district system, but in 1886 only one in nine had made the exchange. 
In 1886 there were 2557 public schools of all grades, with 71,667 
pupils, besides 7247 in private schools. In 1880 the number of 
persons aboyo ten years unable to read was 12,993, or 4*9 per cent, 
the population between 5 and 20 being 99,463. The total revenue 
for school purposes in 1886 was $621,370. This revenue is derived 
partly from hands held by the State, but chiefly from town and 
district taxes. Facilities for advanced instruction are offered by 39 
pubhq high schools and 25 incorporated academies. The State has 
4 normal schools, founded in 1866, Since 1874 State supervision 


is exercised ihiougli a superintendent elected by the general assem- 
bly. The State univusityat Builington, ehaitered in 1791, was 
mauguiated iu 1800 ; it piovides instruction in arts, engineering, 
cheimstiy, agricult me, and meduine, with a teaching staff of 15 m 
the academic and 26 in the medical faculty ; in 1887 there were 189 
students in medicine, 148 m arts and sciences, and in all depart- 
ments 487. The library contains 35,300 volumes. Middlebuiy 
College (Congregational), ehaitered in 1800, has a teaching staff of 
9 with 63 students, and a libiary of 16,000 vols. Norwich univer- 
sity (Episcopalian) at Noithhcld is organized as a military school ; 
time aic 10 mstuu tors and 56 students. The State library contains 
18,600 vols., the free public library of Burlington 18,000 vols., that 
of St Johnsbury 12,000, and that of Lunenburg (free but not public ) 

14,000. In all 75 Hilaries were lepoited in 1880, 42 having over 
3 000 vols. each. 

The governor and chief executive officeis aie elected by direct Adminis- 
vote of tho male titi/eus twenty-one years old and iipw T auls whotiation. 
have resided within the State lor one whole year preceding the 
election. The general assembly, or legislative body, is composed 
of a senate of 30 members appoitionod among tho 14 counties accoid- 
mg to population, and a house of representatives consisting of one 
member from each oigauized township (244). The sessions of the 
legislature have been biennial since 1870. The State election occui s 
iu September in the even years. The judiciary is elective through- 
out, the chief justice and 6 assistant justices of the supreme couit 
being c hosen by the senate and house in joint assembly. The term 
of sendee is usually a long one, by virtue of repeated re-elections. 

The assistant judges of county courts are chosen by the freemen 
of the counties, and justices of the peace by the seveial towns. 

The county courts hold two terms annually, a justice of the supreme 
court presiding. A general session of the supreme couit is held at 
the capital hi October or November. Probate courts are held in 
each county, six ol the counties being divided each into two probate 
districts. The State is represented in the Federal Government by 
two senators and two representatives, and has four votes in the 
electoral college. Since 1852 the policy of the State in regard to 
intoxicating liquors has been that of prohibition. 

History . — Vermont first became knowm to Europeans in 1609, History, 
when Champlain explored the lake since known by his name. 

During the next century the lake and its holders were a thorough- 
fire for various military expeditions in the Indian and colonial 
wars, and several points along the lake were occupied, mainly as 
military posts, by both French and English ; but tile fiist perma- 
nent settlement was made in 1724 at Fort Dummer in the limits of 
Biattleboio. In 1760 there were not more than 300 inhabitants, 
scattered along the Connecticut liver within 50 miles of tho south- 
ern border. Both New Hampshire and New York claimed juris- 
diction over the territory under royal grants (see vol. xvii. p. 393). 

By 1763 New Hampshire had chartered 138 townships west of the 
Connecticut, and between 1765 and 1776 New York had issued 
grants of land, covering in all 2,418,700 acres, often embracing the 
same territory as the New Hampshire charters. The claims of New 
\ork were always stoutly, and sometimes forcibly, resisted by the 
great majority of the settlers. In 1776 the Vermonters sought 
admission to the provincial Congress, but through the influence of 
New lork wore refused. In January 1777 they proclaimed their 
independence, framed a State constitution, and again applied for a 
place in the confederacy. Congress hesitated as before. In 1780 
British generals made overtures to the little republic, but with no 
result beyond a diplomatic intercourse continued until 1783 so 
managed by the envoys of Vermont as to gain time and save’ the 
State irom invasion. In 17S2 they knocked at the doors of Con- 
gress again without avail. By July 1789 New York was willing to 
waive its pretensions, and Vermont was admitted as the fourteenth 
State in March 1791 In May 1775 the * Green Mountain bovs” 
under Ethan Allan and Seth \Y arner had captured Ticondcroga and 
Crown Point The battle of Bennington in August 1777 was won 
by the combined forces of Vermont and New Hampshire. During 
! w koIe struggle the State, though unrecognized, contributed its 
full share of men and means. In the v'ar of 1812-14 Vermont is 
credited with 5*36 soldiers in regular service, exclusive of 2500 
volunteers who were under arms at Plattsburgh in September 1814. 

le War *®61-65 the State furnished more than its due 
an 8 M 88 me ? a total Population (I860) of 

wf preS rSr organized force exists of but one regiment, 

S,162 'menttim 65 ^ ^ uno ^ aaized *^ered 

°! stat6 *n&ybe found m Hiland Hall’s and Thompson’s 

JpSEfv 111 * sre m Vermont State Papers and iu 

Its pal tm the ™ & MM 

VER.NET, the name of three eminent French painters 
I Olattde Joseph Vernex (1714-1789), who was bom 
at Avignon on 14th August 1714, when only fourteen 
years of age aided Ms father, a skilful decorative painter, 
m the most important parts of his work. Rut the panels 
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of sedan cliairs could not satisfy his ambition and lie 
started for Home. The sight of the sea at Marseilles 
and his voyage thence to Civita Vecchia made a deep im- 
pression on him, and immediately after his arrival he 
entered the studio of a marine painter, Bernardino Fergioni, 
Slowly but surely Claude Joseph made his way and 
attracted notice. With a certain conventionality in do- 
sign, proper to his day, he allied the results of constant 
and honest observation of natural effects of atmosphere, 
which he rendered with unusual pictorial art. Perhaps 
no painter of landscapes or sea-pieces has ever made the 
human figure so completely a part of the scene depicted 
or so important a factor in his design. “Others may 
know better,’ 1 he said, with just pride, “ how to paint the 
sky, the earth, the ocean ; no one knows better than I how 
to paint a picture.” For twenty years Yernet lived on in 
Home, producing views of seaports, storms, calms, moon- 
lights, etc., vlien he was recalled (1753) to Paris, and 
executed, by royal command, the remarkable series of the 
seaports of France (Louvre) by which he is best known. 
On hih return he became a member of the academy, hut ho 
had previously contributed to the exhibitions of 1746 and 
following years, and he continued to exhibit, with rare ex- 
ceptions, down to the date of his death, which took place in 
his lodgings in the Louvre on 3d December 1789. Amongst 
the very numerous engravers of his works may be specially 
cited Le Bas, Cochin, Basan, Duret, Flipart, and Le Yeau 
in France, and in England Yivares. 

II. Antoine Charges Horace Yernet (1758-1835), 
commonly called Carle, the youngest child of the above- 
named, was born at Bordeaux in 1758, where his father 
was painting the view from the cMteau of La Trompette_ 
(Louvre). He showed, at the age of five, an extraordinary 
passion for drawing horses, hut went through the regular 
academical course as a pupil of L6piciA Strangely enough, 
on arriving in Italy after carrying off the great prize (1782) 
he lost all ambition and interest in his profession, so that his 
father had to recall him to France to prevent his entering 
a monastery. In Paris Carle Yernet became himself again 
and distinguished himself at the exhibition of 1791 by his 
Triumph of Paulus iEmilius, a work in which he broke with 
reigning traditions in classical subjects and drew the horse 
with the forms he had learnt from nature in stables and 
riding-schools. But the Revolution drew on and Carle 
Yernet J s career for awhile seemed to end in the anguish of 
his sister’s death on the scaffold. When he again began to 
produce, it was as the man of another era : his drawings 
of the Italian campaign brought him fresh laurels; his vast 
canvas, the Battle of Marengo, obtained great success ; and 
for his Morning of Austerlitz Napoleon bestowed on him 
the Legion of Honour. His hunting-pieces, races, land- 
scapes, and work as a lithographer (chiefly under the 
restoration) had also a great vogue. From Louis XYIII. 
he received the order of St Michael. In 1827 he accom- 
panied his son Horace (see below) to Rome, and died in 
Paris on his return, 17th November 1835, having pro- 
duced but little during the last years of his life. 

III, IiImile Jean Horace Yernet (1789-1863), born in 
Paris, 30th June 1789, was one of the most characteristic, 
if not one of the ablest, of the military painters of France. 
He was just twenty when he exhibited the Taking of an 
Entrenched Camp — a work which showed no depth of 
observation, but was distinguished by a good deal of char- 
acter. His picture of his own studio (the rendezvous of the 
Liberals under the restoration), in which he represented him- 
self painting tranquilly, whilst boxing, fencing, drum and 
horn playing, &c., were going on, in the midst of a medley 
of visitors, horses, dogs, and models, is one of his best 
works, and, together with his Defence of the Barrier at 
Clichy (Louvre), won for him an immense popularity. 


-Y E R 

Enjoying equal favour with the court and with the opposi- 
tion, lie was most improperly appointed director of the 
school of France at Home, from lb28 to 1835, and thither 
he carried the atmosphere of racket in which he habitually 
lived. 1 After his return the ^hole of the Constantine room 
at Versailles was decorated by him in the short space of throe 
years. This vast work shows Yernet at his best and at 
his worst : as a picture it begins and ends nowhere and 
the composition is all to pieces ; but it has good qualities of 
faithful and exact representation. He died at Paris on 17th 
January 1863. The twenty works which were exhibited 
after his death confirmed his reputation for extraordinary 
facility ; he had tried every sort of subject, showing affinity 
for all that "was anecdotic rather than dramatic, failing 
most wherever most was demanded of him, and never 
reaching either beauty of colour or dignity of line. Yernet 
was in short a brilliant off-hand sketoher of all he saw, as he 
said himself, “from Ms window,” and even in this w'ork there 
was a good deal of affectation of the impromptu. 

See Lagrange, Joseph Vernet et la Pant lire an XVIII. Suclc ; 
C. Blanc, Hist, de VEcole Frcmgaise ; and T. Sylvesfcio, Peintrcs 
Conte mpor ains. 

VERNIER, Pierre (c. 1580-1637), inventor of the 
instrument which bear:* his name, was horn at Omans (near 
Besangon) in Burgundy about 1580. He was for a con- 
siderable time commandant of the castle in his native town. 
In 1631 he publishod at Brussels a treatise entitled Con- 
struction , usage , et proprieles du quadrant nouveau demathe - 
matiques , in which the instrument associated with his name 
is described (see Navigation, vol. xvii. p. 256, and Survey- 
ing* vol. xxii. p. 718). He died at Ornans in 1637. 

The instrument invented by Vernier is frequently called a nonius ; 
but this is incorrect, as the contrivance described by Pedro Nuflez 
in his work De crepuscuUs (1542) is a different one. Nunez drew 
on the plane of a quadrant 44 concentric arcs divided respectively 
into 89,88, ... 46 equal parts ; and, if the alidade did not coincide 
with one of the divisions on the principal aie, it would fall more 
or less accurately on a division line of one of the auxiliary arcs, 
from which the value of the measured angle could be made out. 
This instrument was, however, very difficult to make, and was but 
little used. Vernier proposed to attach to a quadrant divided into 
half degrees a movable sector of a length equal to 31 half degrees, 
but divided into 30 equal parts, wheieby single minutes could he 
read off by seeing which division line of the “sector” coincided 
with a division line of the quadrant. This movable arc was in 
n+1 

other words divided into parts, and the divisions were gradu- 
ated in the direction opposite to that of the graduation of the prin- 
cipal arc. It is now usual to divide it into - — - parts, the two 

graduations going in the same direction. The idea** had been 
mentioned by Christopher Clavius (1537-1612) in Ms Opera, mathe- 
matical 1612 (vol. ii. p. 5 and iii. p. 10), but he did not propose to 
attach permanently an arc divided in this way to the alidade ; 
this happy application of the principle at all events belongs to 
Vernier. 

VERNON, Edward (1684-1757), English admiral, was 
born in Westminster, on 12th November 1684, and is said 
to have been descended from the ancient family of Yernon, 
long resident at Hanbury in Staffordshire. His father, 
James Yernon, secretary of state from 1697 to 1700, is 
best remembered by three volumes of his letters to the 
duke of Shrewsbury, which wore published in 1841 ; and 
his mother was Mary, daughter of Sir John Buck of 
Lincolnshire. Edward, their second son, was sent to 
Westminster school, but his heart longed for the roving 
life of the sea, and his stay in that “ seed-plot of learning ” 
was but brief. Outside its walls he studied, with a view 
to his future profession, such branches of knowledge as 
geometry, geography, and the construction of military 
weapons. He entered the navy in 1701 and from that 
time until 1707 took part in many expeditions in the 
Mediterranean and the West Indies. He served with Sir 
George Rooke at the taking of Gibraltar in July 1704^ 
1 See a letter of Mendeh&obu’s cited by 0. Blanc. 

* xxrv. — 22 
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and <»n Ills return to EiuAmd Queen Anno acknowledged 
lm gallanirv with tin* pie*tut of two hundred guineas. 
ILe next went to flu* West Indies as reai-admiral to Hir 
Cbailes Wag*r, a buive seaman, who afteiwaids lose to 
the luehest portion at the* admiulty in the Whig ministry 
of Walpole, and was pitted against Veinou both in the 
House uf Commons and at the polling-booth. In 1715, 
and again m 172(1, Yemen assisted in the naval operations 
in tlie Baltic, suppoitmg Sir John Norris in the first enter- 
pi Le, and on the lattu* serving under his old chief, Sir 
( ’hailcs Wager. Bluing the long supremacy of Walpole 
lit tie opportunity arose for distinction in warfare, and 
Vernon’s < norgies found relief in politics. At the gencial 
election of 1722 he was returned for both Dunwich in Suf- 
folk and Penryn in Cornwall, but chose the latter constitu- 
ency. In the succeeding parliament of 1727 he was again 
chosen member for Peniyn ; but he failed to retain his seat 
after the dissolution in 1734. At this period the English 
people regai ded the Spaniards as their legitimate enemies, 
and the ill-feeling of the two countiies was fanned both in 
poetry ami in prose. The political antagonists of Walpole 
charged him with pusillanimity to Spain. With Pultoney 
and most of his associates this battle-ground was selected 
rather from expediency than from principle ; but Vernon 
represented the natuisd instincts of th% sea-captain, and 
with the sailor as with the soldier the motto was “No 
peace with Spain.” In debate he spoke often, and fre- 
quently with effect, but his language always savoured of 
extravagance. He pledged himself in 1739 to capture 
Porto Bello with a squadron of but six ships, and the 
minister whom be had assailed with his invectives *sent 
him, as vice-admiral of the blue and commander of the (i 
fleet m the West Indies, to the enterprise with the force 
which he had himself called sufficient. Vernon weighed 
anchor from Spithead on 23d July 1739 and arrived off 
Poito Bello on 20th November. Next day the combat 
began with a bombardment of an outlying fort which 
protected the month of the harbour, and on 22d November 
the castle and town surrendered with a loss on the English 
side of only seven men. The joy of the nation knew no 
bounds. Vernon’s birthday was celebrated in 1740 in 
London with public illuminations, and 130 medals were 
struck in his honour. In February 1741 in a bye-election 
at Portsmouth Vernon w r as again sent to parliament. At 
the general election in the following May he was returned 
for Ipswich, Bochester, and Penryn, and all but succeeded 
in winning Westminster. 1 A larger squadron was placed 
under Vernon’s command at the close of 1740, and with 
this force he resolved upon attacking Cartagena. After a 
fierce struggle the castle, which stood at the harbour’s 
entrance, was gained ; but in the attack upon the city the 
troops and sailors failed to act in concert, and, with the 
numbers of his forces thinned by combat and by disease, the 
British admiral retired to Jamaica. The incidents of this 
disastrous attempt are described in Smollett’s Roderick 
Rmd<ym<> chap, xxxi., &c. A similar enterprise in July 
1741 against Santiago in Cuba met with a similar reverse, 
and Vernon attributed the defeat to the divided command 
of the British forces. He landed at Bristol, 6th January 
1743, and on 24th January received the freedom of the city 
of London. When the country dreaded the march of 
Prince Charles to London, the fleet in the Downs was placed 
undor the command of Vernon ; but his jealous disposition 
brooked no interference from the Admiralty, and on 1st 
January 1746 he struck his flag and handed over the 
command to another. His next act was to describe his 
grievances in a couple of angry pamphlets, revealing the 
communications of Ms official chiefs, and for this indis- 
cation Mrvras struck eff the list of flag officers (Uth 

1886, pp. 95*106, 


April 1716). He continued to represent the borough of 
Ip&wich until his death, but with this ^ proceeding his 
public services practically ceased. He died suddenly at 
Nacton in Suffolk, 30th October 1757, and was buried in 
the church of the village. 

Ycnum^ gallantly was unquestioned ; but his valoui not infre- 
quently degeneiated into foolhauhness, and ho dwelt moie often 
than is usual with Bntish seamen on the meiits of his own exploits. 

His politics weie those o£ the Toiy pai ty, and his ditfeiences with 
the Whigs and with his colleagues in the sei vices led to his pub- 
lishing sevoial pamphlet s on his political conduct. A Monrn ml of 
Admiral Vu mm from Cmtmimanj Authorities was punted by 
W. F. Vernon tor pnvatc emulation m 1861. 

VEBONA, an important city of northern Italy, in the 
province of Venetia, situated (45° 26' 8" N. lat. and 10° 

59' 4" E. long.) in a loop made by the winding of the Adige 
(ancient Athesis). It lies at the junction of the Adige 
valley railway and that from Mantua with the Milan, 
Vicenza, and Venice line, 25 miles north of Mantua and 
30 south-south-west of Vicenza. 

Modem City. — The basilica of S. Zeno (an early bishop Church 
of Verona who became its patron saint), which stands s 
outside the ancient city, is one of the most interesting Zeno * 
churches in Italy, but has been recently much injured by 
“restoration.” The church was remodelled in the 12th 
century, to which period most of the existing structure 
belongs, including the richly sculptured west front and the 
open “confes&io” or crypt, which occupies the eastern 
half of the church, raising the choir high above the nave, 

—a plan adopted in S. Miniato near Florence, the cathe- 
dral of Parma, at Coire in Switzerland, and elsewhere. 

This arrangement was probably introduced by the northern 
invaders of Lombardy. The cloisters of S. Zeno, rebuilt 
in 1123, are an interesting example of brick and marble 
construction. Like many other churches in Verona, S. 

Zeno is mainly built of mixed brick and stone in alternate 
bands : four or five courses of fine red brick lie between 
bands of hard cream-coloured limestone or marble, 2 form- 
ing broad stripes of red and white all over the wall. A 
similarly variegated effect in red and white is produced by 
building the arches of windows and doors with alternating 
voussoirs in brick and marble. 3 The cathedral, consecrated 
in 1187 by Pope Urban III., stands at the northern ex- Crthe- 
tremity of the ancient city, by the bank of the Adige; dial 
it is inferior in size and importance to S. Zeno, but has 
a fine 12th-century west front of equal interest, richly 
decorated with Lombardic sculpture. The rest of the 
exterior is built in bands of red and white, with slightly 
projecting pilasters along the walls; it has a noble 
cloister, with two stories of arcading. Its baptistery, re- 
built early in the 12th century, is a quite separate build- 
ing, with nave and apse, forming a church dedicated to S. 
Giovanni in Fonte. Pope Lucius III,, who held a council 
at Verona in 1184, is buried in the cathedral, under the 
pavement before the high altar. The Dominican church Church 
of S. ^ Anastasia is a mine of wealth in early examples of °f S. 
painting and sculpture, and one of the finest buildings in 
Italy of semi-Gothic style. It consists of a nave in six awa ‘ 
hays, aisles, transepts, each with two eastern chapels, and 
an apse, all vaulted with simple quadripartite brick groin- 
ing,^ It dates from the latter part of the 13th century, 
and is specially remarkable for its very beautiful and com- 
plete scheme of coloured decoration, much of which is 

3 The neighbourhood of Verona is especially rich in fine limestones 
and marbles of many different kinds, especially a close-grained cream- 
coloured marble and a rich mottled red marble, which are largely used, 
not only in Verona, but also in Venice and other cities of the province. 

The same quarry produces both kinds, and indeed the same block is 
sometimes half red and half white* 

8 See Street, Brick and Ma/rllf Arch, in Italy, London, 1856, p, 

75 sq. 

4 This type of church was specially adopted by the Dominicans in 
Italy, 
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contemporary with the building. The vaults aic \ery 
gracefully painted with floreated bands along the ribs and 
central patterns in each “cell,” in rich soft coloms on a 
white plastered ground. The eastern poition of the vault- 
ing, including the choir and one bay of tho nave, has the 
older and simpler decorations; tho rest ot the nave has 
more claboute painted ornament, — foliage mixed with 
figures of Dominican saints, executed in tho 15th tenting . 



On the -walls below are many fine frescos, ranging fiorn c. 
1300 to the 15th century, including Pisanello’s beautiful 
painting of St George (mentioned below). This church 
also contains a large number of fine sculptured tombs of 
the 14th and 15th centuries, with noble effigies and reliefs 
of saints and sacred subjects. It is mainly built of red 
brick, with fine nave columns of red and white marble 
and an elaborate marble pavement inlaid in many different 
patterns. Its general proportions arc specially noble. 
Church The church of S. Fermo Maggiore comes next in interest, 
£f s * With the exception of the crypt, which is older, the exist- 
Fermo. j n g e jjg ce wag rebuilt in the 14th century. Its plan is 
very unusual, consisting of a large nave without aisles, 
the span being between 45 and 50 feet; it also has two 
shallow transepts and an apsidal east end. The roof, 
which is especially magnificent, is the finest example of a 
class which as a rule is only found in Yenetia : 1 the fram- 
ing is concealed by coving or barrel-vaulting in wood, the 
surface of which is divided into small square panels, all 
painted and gilt, giving a very rich effect. In this case 
the 14th and 15th century painted decorations are well 
preserved. Delicate patterns cover all the framework of 
the panelling and fill the panels themselves ; at two stages, 
where there is a check in the line of tho coving, rows of 
half-figures of saints are minutely painted on blue or gold 
grounds, forming a scheme of indescribably splendid de- 
coration. A simpler roof of the same class exists at S. 
Zeno; it is trefoil-shaped in section, with a tie-beam join- 
ing the cusps. The church of S. Maria in Organo, rebuilt 
' 1 Or in ctoSSs built by Venetian architects m Istria and other 
sribiaet roovinees. 
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by ►Samniehele, contains paintings by various Vronose Other 
masters Though not built till attcr his death, the church clmrche* 
of S. Giorgio in Ilraida, on the other side of the river, w T as 
also designed by Hanunclic le, and possesses many good pic- 
tures of the Veionese school. Theie ire several oilier fine 
churches in Verona, some of early date. One of tho 14th 
century is dedicated to Thomas a Packet of Canterbury. 

The strongly fortified castle built by the Della fcfcala J>ulg<s 
loids in the 1 1th century stands on the line of the Roman tlli 1 
wall, close by tho m er, A i ery pu tmesque battlemented cabtlcs * 
budge leads from it to the other slioie, sloping down o\er 
three arches of different sizes, the latest next to the castle 
and tho smallest at tlie other end. There aio four other 
badges across* the Adige; one, the graceful Ponte di Pietra, 
was designed by Fra Gioeomlo. The 16 tin entury lines 
of fortification enclose a very much larger area than the 
Roman city, forming a great loop to the west, and also 
including a considerable space on the left bank of the liver. 

In the latter part of tho city, on a steep elevation, stanch 
Lho castle of St Peter, originally founded by Thcodorie, 
mostly rebuilt by Gian Galeazzo Visconti in 1393, and 
dismantled by the French in IbOl. This and the other 
fortifications of Verona were rebuilt or repaired by the 
Austrians, but are no longer kept up as military defences. 

Verona, which is the chief military Centre ot the Italian 
province of Venetia, is now being surrounded with a circle 
of forts far outside the obsolete city -walls. 

The early palaces of Verona, before its conquest by Palaces. 
Venice, w r ere ot very noble and simple design, mostly built 
of fine red biick, with an inner court, surrounded on the 
ground floor by open arches like a cloister, as, for example, 
the Palazzo della Ragione, ail assize court, begun m the 
12th century. The arches, round or more often pointed 
inform, w T ere decorated with moulded terra-cotta enrich- 
ments, and often with alternating voussoirs of marble. 

The Scaligeri Palace is a fine example, dating from the 14th 
century, with, in the cortile, an external stab case leading 
to an upper loggia, above the usual arcade on the ground 
floor. It has a very lofty campanile, surmounted by a 
graceful octagonal upper story. This palace is said to 
have been mainly built by Can Signorio (Della Bcala) about 
1370. After the conquest by Venice the domestic build- 
ings of Verona assumed quite a different type. They 
became feeble copies of Venetian palaces, in which one 
form of window, with an ogee arch, framed by the dentil 
moulding is almost always used. The monotony and utter 
lifelessness of this form of architecture are shown in the 
meaningless way in which details, suited only to tho Vene- 
tian methods of veneering walls w ith thin marble slabs, 
are copied in the solid marbles of Verona. From the skill 
of Fra Giocondo (see below), Vemna was for many years 
one of the chief centres in which the most refined and 
graceful forms of the early Renaissance were developed. 

The town-hall, with its light open loggia of semicircular 
arches on the ground floor, was designed by Fra Giocondo 
towards the end of the 15th century; its sculptured en- 
richments of pilasters and friezes are very graceful, though 
lacking the vigorous life of the earlier mediaeval sculptured 
ornamentation. Veroua contains a number of handsome, 
though somewhat uninteresting, palaces designed by Ran- 
michele in the 16th century. The finest are those of the 
Bevilacqua, 2 Canossa, and Pompoi families. The last of 
these is now the property of the city, and contains a gallery 
with some good pictures, especially of the Verona, Padua, 
and Venice schools. As in Venice, many of the 16th-cen- 
tury palaces in Verona had stuccoed facades, richly deco- 
rated with large fresco paintings, often by very able 
painters. One of these, the hou&o of the painter Niecolo 

3 The valuable collection of works of art once preserved in ® 
Bevilaccraa Palace has long since been dispersed. 
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Giolfino, still has its frescos in a good state of preservation, 
and gives a vivid notion of wliat must once have been the 
effect of these gorgeous pictured palaces. The episcopal 
palace coutains the ancient and valuable chapter library, 
of about 12,000 volumes and over 500 MSS., among them 
the palimpsest of the Lustitutiones of Gaius which Niebuhr 
Squares, discovered. The Piazza dello Erbe (fruit market) and the 
Piazza del Signori, both in the oldest part of the city, are 
very picturesque and beautiful, being surrounded by many 
fine mediaeval buildings. In the former of these a copy 
of the lion of Yenice has recently been erected. 

Popula- Verona had a population of 07,080 in 1871, which by 
turn, m- 1881 had increased to 68,741. In spite of its pleasant 
dustry, an q healthy site, Verona is in winter liable to be cold and 
&c * rainy, like other places which lie along the southern spurs 

of the Alps. The Adige, a rapid but shallow river, shrinks 
to an insignificant stream during the summer, Verona 
possesses some silk, linen, and woollen manufactures, and 
carries on a considerable trade in these goods and in grain, 
hides, flax, hemp, marble, drugs, <fcc. Amongst the public 
institutions of the place may be mentioned the public 
library (1802), the agricultural academy (1768), the 
botanical garden, various good schools and colleges (in- 
cluding a theological seminary, a lyceum, and gymnasia), 
and numerous hospitals and charitable organizations. 
Roman Roman Remains . — The most conspicuous of Che existing Roman 

remains, remains is the great amphitheatre, a building of the 2d or 3d cen- 
tury, which in general form closely resembled the Colosseum in 
Rome. Almost the whole of its external arcades, with three tiers 
of arches, have now disappeared ; it was partly thrown down by an 
earthquake in 1184, and subsequently used as a stone-quarry to 
supply building materials. Many of its blocks are still visible in 
the walls of various mediaeval buddings. The interior, with scats 
for about 20,000 people, has been frequently restored, till none of 
the old seats remain. Traces also exist of extensive baths and 
of a Roman theatre, the latter outside the most ancient line of 
walls, close to the left bank of the river. In 1885 portions of a 
number of fine mosaic pavements, dating from the 3d century, were 
discovered extending over a very large area under the cloister and 
other parts of tho cathedral, about 5 feet below the present floor 
level. A large number of different patterns exist in a good state 
of preservation, elaborate in style, but, like all late Roman mosaics, 
rather eoaxsely executed with large tessera The Museo Lapidario 
contains a fine collection of Roman and Etruscan inscriptions and 
sculpture, mostly collected and published by Scipione Maffei in the 
18th century. 

Artistic Importance.— In many Tespects the resemblance between 
Yerona and Florence is very striking : in both cases we have a 
strongly fortified city built in a fertile valley, on the banks of a 
winding rivei, with suburbs on higher ground, rising close above 
the main city. In architectural magnificence and in wealth of 
sculpture rftnd painting Yerona almost rivalled tho Tuscan city, 
and, like it, gave birth to a very large number of artists who dis- 
tinguished themselves in all branches of the fine arts. 

Painting. Painting in Yerona may be divided into four periods, (i.) The 
first period is characterized by wall paintings of purely native style, 
closely resembling the early Christian pictures in tho catacombs of 
Rome, Examples dating from the 10th to the 11th century have 
been discovered hidden hy whitewash on the oldest parts of the nave 
walls of the church of S. Zeno. They are a very interesting survival 
of the almost classical Roman style of painting, and appear to be 
quite free from the generally prevalent Byzantine influence, (ii.) 
The Byzantine period seems to have lasted during the 12th and 13th 
centuries, (iii.) The Giottesque period begins contemporaneously 
with Altichiero da Zevio anti Giacomo dogli Avanzi, whose chief 
works were executed during the second half of the 14th century. 
These two painters were among the ablest of Giotto’s followers, and 
adorned Yerona and Padua with a number of very beautiful frescos, 
rich in composition, delicate in colour, and remarkable for their 
highly finished modelling and detail (iv.) To the fourth period 
belong several important painters. Pisanello or Yittore Pisano 
a very charming painter and the greatest medallist of Italy, 
was probably a pupil of Altichiero. 1 Most of his frescos in Verona 
have perished ; but one of great beauty still exists in a very perfect 
state in the church of S, Anastasia, high up over the arched open- 
ing into one of the eastern chapels of the south transept. The 
scene represents St George and the Princess after the Conquest of 
the Dragon, with accessory figures, the sea, a mountainous land- 

*** There is every reason to doubV Vasari’s statement that Pisanello 

w& a pupilof Andrea \ 
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scape, and an elaborately painted city in the background. . Tho 
only other existing fiesco by Pisanello is an Annunciation in S. 

Fermo Maggiore. For Pisanello’s pupils and other painters of sub- 
sequent date, see Schools of Painting, vol. xxi. p. 443. Domenico 
del Riccio, usually nicknamed Biusasoru (1494-1567), was apio- 
lific painter whose works are very numerous in Yeiona. Paolo 
Cagliari or Paul Veronese (q.v.\ though a native of Verona, 
belongs rather to the Venetian school. 

Yerona is specially rich in eaily examples of decorative bculptuie. Sculp- 
(i.) The first period is that of northern or Lombardie influence, tuic. 
exemplified in the very inteiesting series of reliefs which cover the 
western fa$ades of the church of S. Zeno and the cathedral, dating 
from the 12tli century. These reliefs represent both saaed sub- 
jects and scenes of war and hunting, mixed with giotcsque monsters, 
such as specially delighted the lude vigorous nature of the Lom- 
bards ; they aio all nchly decoiative in effect, though strange and 
unskilful in detail. Part of the western bronze doors 2 of S. Zeno 
are especially interesting as being among the earliest important 
examples m Italy of cast bionze reliefs. They represent scenes 
from the life of S. Zeno, are rudely modelled, and yet very dramatic 
and sculpturesque in style. 3 Many of the 12th-ceutuiy reliefs and 
sculptured capitals in 8. Zeno are signed by the sculptor, but these 
merely constitute lists of names about whom nothing is known. 

(ii.) In the 13th century the sculpture seems to have lost the Lom- 
bard vigour, without aequiiing any qualities of superior grace or 
refinement. The font in the baptistery near the cathedral is an 
early example of this. Each side of the octagon is covered with a 
large relief of a Biblical subject, very dull in style and coarse in 
execution. The font itself is interesting for its eaily form, one 
common in the chief baptisteries of noithern Italy : like an island 
in the centre of the great octagonal tank is a lobcd marble recep- 
tacle, in winch the officiating priest stood while he immersed the 
catechumens. A movable wooden bridge must have been used to 
enable the priest to cross the water in the surrounding tank, (iii,) 

The next period is that of Florentine influence. This is exemplified 
in the magnificently sculptured tombs of the Della Scala loids, 
designed with steadily growing splendour, flora the simple sarco- 
phagus of Martino I. down to the elaborate election over the tomb 
of the fratricide Can Signoiio, adorned with statuettes of tho 
^ virtues, to the possession of which he could lay so little claim. 4 
'The recumbent effigies and decoiative details of these tombs aie 
very beautiful, but the smaller figures of angels, saints, and virtues 
are rather clumsy in proportion. The latest tomb, that of Can 
Signorio, erected during his lifetime ( c . 1370), is signed “Boninus 
de Campigliono Mediolancnsis Dioscesis.” This sculptor, though 
of Milanese origin, belongs really to the school of the Florentine 
Andrea Pisano. One characteristic of the 14th and 15th centuries 
in Yerona was the custom, also followed in other Lombardie cities, 
of setting large equestrian statues over the tombs of powerful mili- 
tary leaders, in some cases above the recumbent effigy of the dead 
man, as if to represent him in full vigour of life as well as in 
death. That which crowns the canopy over the tomb of Can 
Grande is a very noble, though somewhat quaint, work, (iv.) In 
the 15th century the influence of Yenice became paramount, though 
this was really only a further development of the Florentine 
manner, Yenice itself having been directly influenced in the 14th 
cSntury by many able sculptors from Florence. 

Tl^e architecture of Yerona, like its sculpture, passed through ArohHec- 
Lombard, Florentine, and Venetian stages, (i,) The church of 8. ture, 
Zeno and the cathedral, both of which were mainly rebuilt in the 
12th century, are very noble examples of the Lombardie style, with 
few single-light windows, and with the walls decorated externally 
by series of pilasters and by alternating bands of red and white, 
in stone or buck. The arches of this period are semicircular and 
rest on round columns and capitals, richly carved with grotosquo 
figures and foliage. Most of the external ornamentation is usually 
concentrated on tho western front, which often has a lofty arched 
porch on marble columns, resting on griffins or lions devouring 
their prey, (ii.) The Florentine period (c. 1250 to 1400) is repre- 
sented by the church of S. Anastasia, and by many more or less 
mutilated palaces, with fine courts surrounded by arcades in one 
or more stories. The arches aro mostly pointed, and in other 
respects the influence of northern Gothic was more direct in Verona 
than in Florence, Solidity of mass and simplicity of detail are 
among the characteristics of this period, (iii.) The Venetian period 
(c. 1400 to 1480) was one of little originality or vigour, the build- 
ings of this date being largely rather dull copies of those at Yenice. 

(iv.) The early Renaissance developed into very exceptional beauty 
in Yerona, mainly through the gomus of Fra Giocondo (1435-1514), 

3 They axe frequently stated to be of beaten bronze, but they are 
redly castings, apparently by the cm perdu# process, 

3 Part of these doors are covered with bronze relief of scenes from 
the Bible, which are of still earlier date, and were probably brought to 
Yerona from the Rhine provinces, 

4 See an eloquent description by Buskin, Bom of Venice, iii p, 

70 sq. 
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a native of Verona, who was at first a fiiar in the monastery of 
S. Maria in Oxgano. He rose to great celebrity as an architect, and 
designed many graceful and richly sculptured buildings in Venue, 
Home, and even in France ; he used classical forms with great taste 
and skill, and with much of the freedom of the older medieval 
architects, and was specially lemarkable for hi& rich and delicate 
sculptured decorations* The Roman gateway of Gallienus (men- 
tioned below) supplied a special form of window, with a circular 
arch on pilasters, surmounted by a cornice ; this was copied by Fra 
Giocondo, and has been used by countless architects down to the 
present day without any alteration whatever, 1 — a remarkable his- 
tory for a design : it was invented in the 3d centuiy, revived m 
the 15th, and again copied in the 19th. Another ot the leading 
aichitects of the next stage of the Renaissance was the Veronese 
Michele Sanmkjiele a great military engineer, and designer 
of an immense number of magnificent palaces in Verona and other 
cities of Venetia. His buildings are stately and graceful in pro- 
portion, but show a tendency to waids that dull scholastic classicism 
which in the hands of Palladio put an end to all real life in the ait. 

History, History. — Nothing is certainly known of the history of Verona 

until it became a Roman colony with the title of Augusta , together 
with the rest of Venetia (Tac., Hist., iii. 8, aud Strabo, p. 213). 
Its fertile surroundings, its central position at tbo junction of 
several great roads, and the natural strength of its position, de- 
fended by a river along two-thirds of its circumference, all com- 
bined to make Verona one of the richest and most important cities 
in northern Italy, although its extent within the walls was not 
large. The existing remains of wall and gates are shown by in- 
scriptions on them to date from the 3d century ; the ancient fossa 
still exists as an open canal, so that the old part of the city is 
wholly surrounded by water. One very handsome gateway inside 
the Roman city, now called the Poita de’ Borsari, was restored in 
265 by Gallienus. There are, however, traces of a more ancient 
circuit wall and gates on the old line. The emperor Constantine, 
while advancing towards Rome from Gaul, besieged and took 
Verona (312) ; it was here, too, that Odoacer was defeated (489) by 
Theodoiic the Goth, who built a palace at Verona and frequently 
resided there. Verona was the biithplace of Catullus. 

Iu the Middle Ages Verona gradually grew in size and impoit- 
ance. In early times it was one of the chief residences of the 
Lombard kings ; 2 and, though, like other cities of noithern Italy, 
it suiFered much during the Guelf and Ghibelline struggles, it rose 
to a foremost position both from the political and the artistic point 
of view under its rulers of the Scaliger and Della Scala families. 
The first prominent member of the Utter family and founder of 
his dynasty was Martino I., who ruled over the city from 1260 
till his death in 1277. Veroua had previously fallen under the 
power of a less able despot, Ezzelino da Romano, who died in 1259. 
Alberto della Scala (died in 1301) -was succeeded by his eldest son 
Bartolomeo, who was confirmed as ruler of Verona by the popular 
vote, and died in 1304. Alboino, the second sou, succeeded his 
brother, and died in 1311, when the youngest son of Alberto, Can 
Grande, who since 1308 had been joint-lord of Verona with his 
brother, succeeded to the undivided power. Can Grande (Francesco 
della Scala, died in 1329) was the best and most illustrious of his 
line, and is specially famous as the hospitable patron of Dantjd 
(q.v.). Other princes of this dynasty, which lasted for rather morS 
than a century, were Giovanni (d. 1350), Martino II. (d. 1351), Can 
Grande II. (<i. 1359), and Can Signorio (d. 1375). Iu 1389 (5ian 
Galeazzo Visconti, duke of Milan, became by conquest lord of 
Verona. Soon after his death the city fell by treacherous means 
into the hands of Francesco II. di Carrara, lord of Padua. In 
1404-5, Verona, together with Padua, was finally conquered by 
Venice, and remained subject to the Venetians till the overthrow 
of the republic by Napoleon in 1797, who in the same year, after 
the treaty of Campo Formio, ceded it to the Austrians with the 
rest of Venetia ; and since that time its political history has been 
linked to that of Venice. 

See the various works by Scipione Maffei (Verona Illustrate s, 1728 ; Museum 
Veronense, 1749; aud la Antka Condizion di Verona, 1719); also Panvinius, 
Antiqaitates Verona, Padua, 1668 ; Da Pertico, JDescrizione di Verona, 1520 ; and 
for some of the older buildings Street, Brick and Marble Architecture, London, 
1855. (J- H. M.) 

VERONESE, Paolo (15284588), the name ordinarily 
given to Paolo Caliari, or Cagliari, the latest of the 
great cycle of painters of the Venetian school, was born 
in Verona in 1528 according to the best authorities (Zan- 
etti and others), or in 1532 according to Ridolfi. His 
father, Gabriele Caliari, a sculptor, began to train Paolo 
to his own profession. The boy, however, showed more 
propensity to painting, and was therefore transferred to 

1 As, for example, in Sir Gilbert Scott’s Government offices, White- 
hall, and many other recent buildings in London. 

2 Verona is the “Bern" of early German legendary history, and of 
the poems which celebrate the achievements of Charlemagne. 


his uncle, the painter Antonio Badile. According to 
Vasari, lie was the pupil of Giovanni Cirotto, a painter 
proficient in architecture and perspective ; this statement 
remains unconfirmed. Paolo, in his early year*, applied 
himself to copying from tho engravings of Albert Durer 
and the drawings of Parmigiano ; and, having in a singular 
degree the gifts of facility, k tenth eness, and amenity, lu* 
made rapid progress, lie did some work in Verona, but 
found there little outlet for his abilities, the field being 
pretty well occupied by Ligozzi, Bnn-asorci, Battista dal 
More, Paolo Farinaio, Domenico iliecio, and oilier artists. 
Cardinal Ercolo Gonzaga took liim, when barely past 
twenty years of age, to Mantua, along with the three last- 
named painters, to execute in the cathedral a pietme of 
the Temptation of St Anthony; here Caliari was considered 
to excel his competitors. Returning to Verona, ho found 
himself exposed to some envy and ill-will. Hence he 
formed an artistic partnership with Battista Zelotti, and 
they painted together in the territories of Vicenza and 
Treviso. Finally Paolo went on to Venice. In this city 
his first pictures were executed in 1555 in the sacristy 
and church of St Sebastian, an uncle of his being prior of 
the monastery. The subjects on the vaulting are taken 
from the history of Esther; and these excited so much 
admiration that thenceforward Caliari, 'aged about twenty- 
eight, ranked almost on a par with Tintoretto, aged about 
forty-five, or with Titian in his eightieth year, and his life 
became a series of triumphs. Besides the Esther subjects, 
these buildings contain his pictures of the Baptism of 
Christ, the Martyrdom of St Marcus and St Marcellinus, 
the Martyrdom of St Sebastian, &c. As regards this last- 
named work, there is a vague tradition that Caliari painted 
it at a time when he had taken refuge in the monastery, 
for some reason now unknown. He entered into a com- 
petition for painting tho ceiling of the library of St Mark, 
and not only obtained the commission but executed it with 
so much power that his very rivals voted him the golden 
chain which had been tendered as an honorary distinction . 
At one time he returned to Verona, and painted the 
Banquet in the House of Simon the Pharisee, with Jesus 
and Mary Magdalene, for the refectory of St Mazzaro, — a 
picture now in Turin. In 1560, however, he was in 
Venice again, working partly in the St Sebastian buildings 
and partly in the ducal palace. He visited Rome in 1 563, 
in the suite of Girolamo Grimani, the Venetian ambassador, 
and acquired enhanced elevation of style by studying the 
works of Raphael and Michelangelo, and especially the 
antique. Returning to Venice, he was overwhelmed with 
commissions, almost transcending the resources even of 
his own marvellous assiduity, fertility, and promptitude, — 
qualities in which no painter perhaps has ever surpassed 
him. He was compelled to decline an invitation from 
Philip II. to go to Spain and assist in decorating the 
Escorial. One of his pictures of this period is the famous 
Venice, Queen of the Sea, in the ducal palace. He died 
in Venice on the 20th (or perhaps 19th) of April 1588, 
and was buried in the church of St Sebastian, a monument 
being set up to him there by his two sons, Gabriele and 
Carlo, and his brother, Benedetto, all of them painters. 

Beyond his magnificent performances as a painter, the known 
incidents in the life of Paul Veronese are (as will be perceived from 
the above account) very few. That he was prosperous is certain, 
and that he was happy is an almost necessary inference from tho 
character of his pictures, on which the joy of living is inoifaoeably 
stamped. He was honoured and loved, being land, amiable, gener- 
ous, and an excellent father. His person is well known from the 
portraits left by himself and others : he was a dark man, rather 
good-looking than otherwise, somewhat bald in early middle age, 
and with nothing to mark an exceptional energy or turn of char- 
acter. In his works the first quality which strikes one is tho palatial 
splendour— grand architecture, stately vistas, personages of easy 
and affable dignity in sumptuous costumes, the crowded assemblies, 
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S bistnn, ind the I 1st of Leu (St Matthew), loU now m the 
Van tun academy, loi the lefe-toiy of the monks of St lohn an 1 
fet Pud In each mstincc the xmee 1 aiel> ev ceded the cost ot 
the mitemls so dilfeient wae thi- conditions urnla which an 
aitibt ereu ot the fust cdehnlj, as \ eiontse then was woiktd in 
Itxly m the lbth ccntrui} fiom the conditions pieiailm^ at the 
|weseut day Tho Loiu n contains ton otln l specimens of A tionose, 
notably the Susxnm md the Eldeis and tlie Suppei at rmnians 
In the London Hitional Gallup am six examples Tlio most 
beautiful is St Helena s Absion of tlio Cioss, founded mpai an en 
gn\ing by Mir anionio iftei a diawmg sux>piscd to be the woik 
of Baphitl Pai moie i xmous than this is the Family of Danus 
at the Tut of Almndei the Great aftei the Battle of Isbus—tho 
captives 1 having mibtiken Htph estion foi Alexander It was 
bought for £ 1 % 5 G 0 , nnl has even been tmne 1 (y eiy uui cason ibly ) 
tho most celebiated of all A eroncbe b workb The puneipxl h & un s 
ae portraits of the Pisam family It is &ud that Cahau w'as ic 
udentally detamel at the Pisam villa at Este, and theie painted 
thib woik, and, on quitting, told the family that ht had left 
behind him m equivalent foi Im couiteous entertainment Anothei 
metm c in the hi itional Gftlleiy, Europa and the Bull, is a study 
fox the huge painting m the impxual gdleiy of A icnna, and u 
sembles one m the ducal palace of Ytmce Ihe Ytnofam aca 
demy eoutams fourteen woihs by \ eronose One of the finest— it 
iw, indeed a singnlai and choice masterpiece — ib a comparatively 
wiwdl picture of the Battle of Upmfa* with Chmt in bmm 
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3 mm*, li^ll upen the Clnistnn fleet and dnkncss on the 
imlish I11 the Lfl)/i Gall 1} of llaenee ue two sxcamui& of 
l\ itional L nity—tlic Annunaition xnd Estliei Ireseiitin & hei 
s U tiAhxsuuus f 1 leli 5 md elmm this latter vuik yields 
t) n tliiiiu, tint the nustu xioduu 1 In A r erona bt Geoige and 
St Jitlun m I>i sen tl e Maityidom of Sfc Vfia and m Padua the 
Alutyilom if st Justmi ue woiks of lcilin^ lenown Ihc diaw 
ni-,s oi A r eionese ue \uy hue, and he toUv x^k^suie it times m 
eii^i iv in Q 011 eoj p 1 

thebiothei xud sons ot Piolo ilit a ly mentioned xnd Bittmta 
/ 1 tti wei Ins 2 1 ill ipal assistants anl follow eib Beiu letto 
Cih 11 tlie 1 loth 1 who w is abcut ten yc us joun^i thin Paolo 
is 1 jute l to Im hil x \ciy lii^c sham m de&i^mn^ anl exeeut 
1114 th mlnte tuial liel founts whi h foim so cinbxicuom 1 
katui m 1 los coni] ositi 11s If this is not ox cistited it must 
K alhwei th t 1 MiUtuitial &luie 111 l irlo b fxme aeeiuts ti 
1 n l tt> fu not onl> lie the licl^iounls adnniall} scheme 1 
anl limn 1, hut they ^o\em ti a Luge extent the mxentnn anl 
distnbation of the ^,1011} s Of the two sons Gailo (01 Cailctto) 
the youn^ i is the 1 ttta 1 nown He was 1 0111 111 1 ""0 m 1 w xs 
the ia\( untc ot Ins f xtlia who sent him to study undei 1 iss mo 
lit, pi > luce 1 xanous lutieeable woiks and died young m lodb 
< xlude bun 111 1 b8 attended, aftei Cailo s death, almost cn 
tu 1 \ lo eommeiaal aflaus Ins woiks m ] amtin^ aioixic All 
tin ee woic oceupuel altei the death of Paolo 111 imishni^ his 
pi tui( s left uncomxfleitd 

S e Ril lfi L Y b fl 111 Art A DxlPc^o 7 Up do 2 tt iV 0 e 
Ac 2xn tti Dell 2 it rt l te u Ac anlLann (yy AT K ) 

VEBONICA, Sa Accoidm & to the Bollandists (4th Feb ), 
Yeiomca or Beienice was a xnous woman of Jeiusalem vyho, 
moved vnth pity as Tesus boie His cioss to Golgotha, gave 
Himhei Lei chief that He might wipe the diops of agony 
fiom His blow The Loid accepted the offcung and after 
iisin^ it handed it back to hei, beaiing the image ot His 
tie c miracnlou&l} impiesked upon it According to vanous 
forms of the legend, Yeiomca is identified with the niece of 
Heiod the Great, with the woman whom Christ healed of 
an issue of blood (Maik v 25 sg , Matt ix 20 sq ), with a 
v\ omau who afterwards, alon to with fifty otlicis, young men 
and maidens, suffered maitjrdom at Antioch, and with the 
beloved of one Amatoi, who is descubed as “famulus S 
Y ngmis Mam et Josepln, et Domini bajulus ac nutricius/ 
who aftei w aids became an ascetic and died at Itoquemadoie 
(Rupes iVmatons) neax Bordeaux Cm rent tradition m 
the Roman Chuich has it that Y 7 eromca was able to heal 
Tibenus of a ^ncvous sickness with hei napkin, and that 
the empcioi, thus convinced of the divinity of Chnst, forth 
with sent Pilate into exile This napkin (sudanum) was 
m the time of Pope John VII (705) m the chuich of b 
M 111 a Maggioic in Rome, but is now m bt Peteks, though 
possession of it is indeed claimed also by Milan and Jaen 
(Spam) The Bollandist foim of the story cannot be traced 
tuit&ei back than to about the second quaita of the 15th 
centxuy , but in a MS of the 8th century, now in the 
Vatican, Veronica is said to have |>amtod, ox caused to be 
painted, the portrait of Chnst aftei she had been healed 
bj Him In the 1 3th century we find the miraculous 
Xuctuie itself spoken of as u figuia Domini quae Yeiomca 
dicitui,” and this has suggested to aiehseologists the ques 
tion whethez the legend of the woman Veronica may not 
ha\e aiisen by confusion out of a totally distinct legend 
as to a vera icon (dkm), such as that which, accoiclmg to 
Gicek tiadition, Jesus sent with an autograph lettei to 
Ibgaius of Edessa St Veronica is commemoiated on 
bhiove Tuesday, but hei festival is not of obligation 

S to hail Peaison s Die Fromca, an Batmg zur Ga>ch%chtc d s 
ChmtusbiUcs in Mittelalter (kti x&bmg, 1887), whuh contains a 
discussion of the evolution of the stoiy and much mtciestmg mattci 
1 elating to tho hynmologicil, lifaugical, and aitistic aspects of the 
SlU ]( ct 

VEREE& (t 112 43 b c ), whose name has Loen hianded 
with e^eilasimg infamy by the speeches of Cicero, was the 
bad son of a bad father The elder Veires was an old hand 
at jobbery and bribery, and some of his son’s ill gotten 
gams found thur way into his pocket He had some sort 
of connexion with the dictator Sulla, and it was through 
this probably that he rose to be a senator , possibly, though 
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ibis is veiy doubtful he may hav c belonged to some biamh 
of the Coi neliau family, 01 have been adopted into it The 
younger Yenes held Ins fiist impoitant appointment about 
S2 b c as questor ot the consul Cxi bo m Ctsalj me Gaul 
This implies that he was then of the demociatic pai ty 
of Manus, but he left it the same year, attei having 
deserted and betiayed Caibo and embezzled the public 
moneys of which as qua? dor ho had the handing 
As a reward foi his tieachery he & ot out of feulh \ 
slice of the landed piopeity of some of the proscribed 
citizens of Benevcntum, and Sulla probably scieencd him 
m the following yiar when he was thieatoned with an 
action by the treasury oihcials foi his pccul itions under 
Caibo Ne\t y oai, bO e c , he w as m Asia on the stall oi 
Dolabella, govemoi of Cilicia, wlioie he again acted as 
qu'e&toi The governoi and his suboidmate ])lundered m 
conceit, till m 73 b c Dolabella had to stand his tual at 
Borne, and was convicted, mainly on the evidence of Yenes, 
who thus secuied a pardon foi himself In 74 Be he 
was elected piaetoi, Cubing heavily, it was said, and he 
had what was termed the city puetoiship, which gave him 
all the poweis of an English lord chancelloi, with but m 
adequate checks on their abuse Yerres, as a creatuie of 
bulla’s, m several of his judicial decisions turned them to 
political ends for the advantage of himself and his paity 
Aftei his yeai of pr<etoiship Yerres went as governor to 
Sicily, the richest and most attractive of the Roman pro 
vinces, with its treasures of Gieek art, its Gieek civiliza 
tion, and its many noble and beautiful cities Rome had 
recognized the claims of Sicily to a kindly and indulgent 
iule, and the people weie foi the most pait comfoi table 
and contented But under Yenes the island experienced 
more uttei misery and desolation than it had felt amid the 
hoirois of that long and fierce struggle, the Fust Punic 
War The corn giowers, and the revenue collectois 01 
“publicans,” were mined by exorbitant imposts or by the 
iniquitous cancelling of contracts, temples and pm ate 
houses were lobbed of their works of art, which to 
the Sicilian Greek were even dearer than Ins money, 
and to all this were added insult and outrage Hen 
who had the Roman franchise, which was now beginning 
to be widely diffused, were among the victims of Yenes 
one was scouigod publicly at Messana on an unpioved 
chaige Yenes returned to Rome m 70 b c , with plunder 
which he boasted would enable him to live m ease and 
luxury, ev en if he had to sui lender two thuds of it to 
babe a Roman jmy The prosecution which he antici- 
pated was commenced the same yeai by the piovincials of 
Sicily, and was at their request undertaken by Ciceio 
Veires entrusted his defence to the most eminent of Roman 
advocates, Hortensius, and he had the sympathy and 
support of seveial of the leading Roman nobles The 
court before which he was to be tiled was composed 
exclusively of senators, some of whom might be his 
personal friends But the presiding judge, the city pi ^ tor 
Acilius Glabno, was a thoroughly honest man, and his 
assessois weie at least not accessible to bubeiy Ciceio 
took caie that the evidence should he overwhelming, and 
he had a host of witnesses in readiness, not only fiom the 
ill used towns of Sicily, but from every part of the Greek 
woild The tual, one of the most memorable m antiquity, 
began early m the August of 70 b c , after an unsuccessful 
attempt by the counsel for Yeries to get it adjourned to the 
following year, when Hoiten&ius would himself be consul 
and the presiding judge, Metellus, one of his political 
friends Cicero opened the case with a comparatively 
brief speech (Aotzo Prma m 7m rcm\ following it up with 
the examination of witnesses and documentary evidence, 
and convincing Hortehsius that his client’s cause was 
hopeless. Before the expiration of the nine days allowed 
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foi the piosccution Yui s v^s cn Ins way to Mai salles, 
that lie lived m exile to the yeai 13 b c with tl und ml 
means of tnj )ymg life m his own way T3io stoiy went 
(Pliny, jV IF , xxxn 3) that Ins name w is on the pio 
scuption list of Marcus Antomus, and that m 1 Kt he owed 
his death to the muidcici of f lcuc 

\uig& miy lot ln\ Ken quit so Hick is lie is paint 1 1 3v 
Cicci j on whose spe hos vu d jui L ntnd> la oui 3 l twit \^e t t 
the man but then, can hai lly b a doul t tint li stoed ]i eminent 
imon n tlio wust sp mi ns of hanunjiouu i ] s un is It is 
uuell) iui] list to tlic man)q ol \\ ui n Iiistm^s to surest i 
coinpaiison betvutn him ani A Hits th njh 1 tv eu tho tv\ 
tmls, l tween tli clinics male ml the ^ n ul th i attei aiu 
nicmnstan cs ot the J localities tl i ait joints t i stiikiu*, u 
s ml lantc Lu.^ thcit is a <1 ulj mul 1 1 dillti n A tn s it l 
simply loi himself Hisan^s tlniL,ht mutli of tht to iutntss ml 
^la) ot lus comiti) I oi mo tlmi^ mdttl we hav to thauk 
'Vents — foi tht detailel dtsmption ot Si ily an l its Cheek ait 
ticisuits which we have in Oitexo s famous Yarmt oiati n* 

YERROCCIIIO, Andpli dll (1135 14bb), one of the 
most distinguished Florentine ai tists of the 15th tcntuiy, 
equally famed as a goldsmith, sculp toi, and janitor, was 
born at Floienee m 1435 He was the son ot Michele di 
Fiancesco de’ Ciom, and took his name fiom hi& mastei, 
the goldsmith Giuliano Yenocchi Except tbiouch his 
works, little is known of his life As a paxntu be occupies 
an impoitant position fiom the fact th^t Leonardo da Vinci 
and Lorenzo ck Ocdi worked foi m ny yens m bis bottega 
as pupils and assistants Only one existing painting can 
be attributed with absolute certainty to Vtnocclno s hand, 
the celebrated Baptism of Chnst, on^mally painted foi the 
monks of Vallombiosa, and now in the academy of Ploi 
ence The figuies of Glmst and the Baptist aie executed 
with great vigour and refinement of touch, but aie lather 
haid and angulai m style As Vasau says, Yenocchio 
“ebbe la mxmeia alquanto dm a o audetta ’ Tlie two 
angels aie of a much more gi aceful cast, the face of one 
is of especial beauty, and Yasan is probably iijit m say- 
ing that this head was painted by the young Leonardo 
Othei pictures from Verrocchio’s bottega piobably exist, as, 
for example, tw o in the National Gallciy ot London w iong]y 
attnbuted to Ant Pollaiuolo — Tobias and the Angel (No 
781) and the veiy lovely Madonna and Angels (No 296), 
both veiy bnlhant and jew el like m eoloui One of the 
angel faces m the lattei pictuie stiongly lecalls the expics 
sion of Leonardo’s heads, while the whole scheme of pure 
glowing eoloui closely resembles that cmj loy cd bv Di Credi 
m his gi accful but slightly weak picture* of the Madonna 
and Child This exquisite punting, one ot the gems of 
the National Galleiy, may possibly have been painted f iom 
Yerrocchio’s design by Loienzo di Ciedi while he was 
undei the immediate influence of 3ns wonderful fellow pupil 
Da Vinci 1 

In examining Yeriocchio’s work as a sculptor we are 
on surei ground One of bis oailiest works was the 
beautiful marble medallion of the Madonna, over the tomb 
of Leonardo Brum of Arezzo in the church of Santa Oioce 
at Floienee, executed some yens after Bi uni’s death 
(1143) In 1472 Yeirocchio completed the fine tomb of 
Giovanni and Piero de’ Medici, between the sacusty and 
the lady chapel of San Loienzo at JBlorence This con- 
sists of a great porphyry sarcophagus ennclied with 
magnificent acanthus foliage in bionze Above it is a 
giaceful open bionze grill, made like a network of cord 
age In 1174 Verrocchio began the monument to 
Cardinal Foitegueria at the west end of Pistoia cathedral 
The kneeling figure of the cardinal was never completed, 
and now lies in a loom of La Sapienza, but the whole 
design is shown in what is piobably Verrocchio’s ougmal 
clay sketch, now in the South Kensington Museum (see 

1 fcce Crowe and Cavalcaselle, PaiMmg m Udly % London, 1864, iC 

p 100 &£ 
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ho) 'Ihcrngli 1 Ins work w is clisi^nul 1 y Vuiocrluo, 
tlu actinl oocuti n rf it w is uitiu^k 1 to lus a sibtant, 
the 1 loitntuu Lot 
tn/<Jt> In If 7h 
Vui uJhio nndd 
1 (1 and cast the 
inn I ut too n d 
id ic h wc stitiu 
rf Dm l, now m 
the 1 n^llo (Iloi 
fnce), mtl m the 
hilow iii4 ye'll he 
completed one of 
the icliefs ot the 
magmiu ent sil\ ci 
altir Irontal of the 
i loieutino baplis 
teiy, that icprt 
senting the Be 
htadmgof bt John 
Ycriocthio’s otha 
works m the pie 
nous metals are 
now lost, hut Ya J 
sau records that he j, 
made mail} ela 8 

k? r ? te P 1CCC ® °*CTi) si itch for the monument of Cardinal 
plateana jewellery, Foitf^uem showing the kneeling port ut 
such as nioises lor °f the cudiml, which is not m the actual 
copes, as well as i \<.ry poor modern figrne oc 

_ i cui ics itb plane 

a senes of sihei L 1 

statues of the Apostles foi the pope’s chapel m the Vatican 
Between 1178 and 1483 he was occupied m making the 
bionze gioup ot the Unbelief of fefc Thomas, which still 
stands m one of the external niches of Oi ban Michele 
(Florence) He lecened 800 floims for these two figures, 
which me moie itmaikahle for the excellence of then 
technique than for then sculptuiesqne beauty The 
attitudes aie rather ngid, and the faces hard in expression 
\ eirocchio s chief mastei piece was the colossal bionze 
equestnan statue of the Y cnctian general Baitolomeo 
Colleoni, which stands m the piazza of SS Gio\anm e 
Paolo at Venice Verrocchio received the order foi this 
statue m 1479, but had onty completed 
the model when he died m 1488 In 
spite of his it quest that the casting 
should be entiustod to lus pupil Lorenzo 
di Grcdi, the woxk was gi\en to Ales 
sand io Leopardi by the Venetian senate, 
and the statue was gilt and um oiled m 
1496 1 There appears to be no doubt 
that the model was completed by Yei 
roccluo himself, and that nothing more 
than its reproduction in. bronze should 
be attributed to the much feebler hand 
of Leopardi, who, however, has set his 
own name alone on the belly band of the 
hoise — AT ,KX A NDKR LEOPARD VS V 
P OPUS This is perhaps the noblest 
equestnan statue m the world, being in 
some respects supenor to the antique 
bronze of Marcus Aurelius in Rome and 
to that of Gattamelata at Padua by Donatello The 
horse is designed with wonderful nobility and spirit, 
and the easy pose of the great general, combining perfect 
balance with absolute ease and security m the saddle, is a 
maivel of sculpturesque ability 3 Most remarkable skill 
is shown by the way in which Yeirocchio has exaggerated 
^ l Ctwi Ined, T p 367 ’ 

* ScS^OULFTOBB, \ol sad p $6% fig 18 

\ 


the strongly maiked features of the general, so that 
nothing of its powerful eflect is lost by the lofty position 
of the head 3 According to Vasari, Verrocchio was one of 
the first sculpt ois who made a practical use of casts from 
In mg and dead subjects He is said also to have produced 
plastic woiks m ten a cotta, wood, and m wax decorated 
with colour As a sculptor his chief pupil was Fiancesco 
di Simone, the son of that Simone whom Vasan wrongly 
calls a brothei ot Donatello Another pupil was Agnolo 
di Polo (Paolo), who woiked chiefly m tena cotti 
Venocchio died an Venice m 1488, and was buned m 
the cliui ch of St Ambiogio m Florence (i h m ) 

VERS YILLES, a town of France, chef lieu of the 
department of Seme et Oise and an episcopal see, lies 
11 miles w est south w est of Paris, with which it is con 
nected by railways on both banks of the Seme and by 
a tramway The town owes its existence to the palace 
(460 feet abo\e the sea) built by Louis XIV The fiesh 
healthy au and the nearness of the town to Pans haae 
attracted man} residents, and the interest attaching to the 
place draws ciowds of visitors The population m 1881 
was 48,012 , in 1886 it was 49,514 (commune 49,852), 
including about 10,000 military 
The thiee avenues of St Cloud, Pans, and Sceaux conveige in 
the Place dAnnes Between them stand the foimei stables oi 
the palace, now occupied by the aitilleiy and engineers lo the 
south lies the quarter of Satoij, the oldest part of Versailles, with 
the cathedial of St Louis, and to the noith the new quaitoi with 
the chuich of Notie Dame To the west a gilded lion gait and 
a stone balustiade shut off the great couit of the palace fiom the 
Place dArm.es On either side aie allegoncal gioups besides 
statues of the statesmen Sugei, Sully, Richelieu, and Golbeit, the 
soldieis Duguesnlin, Bajaid, Tuienne, and Conde, the mlois 
Duqucsne, loun ilie, Duguaj Tioum, and Suffrt n, and the marshals 
Torn dan, Masscna, Lannes, and Mortier At the highest point of 
the couit there is an equestnan statue m bion?e of Louis XIV , 
and to the right and left of this stretch the long wings of the palace, 
while behind it stmd the conti al buildings one behind the other 
as far as the Mail la Court Here all the lines of construction 
meet and heie were the looms of Louis XIV To the noith the 
Chapel Court and to the south the Pnnees Couit, with vaulted 
passages hading to the gndens, separate the side from the cential 
buildings On the httei is the msenption “A toutes les glones 
de la France, winch Louis Philippe justified by forming a eollec 
tion of the thousand woiks of ait (valued at £1,000,000), com 
memoratmg the gicat events and peisons of Tiench history The 
palaco chapel (1696 1710), the roof of which can be seen fiom afai 
using abo\ e the i est; of the building was the last woik of Mansaid 
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Plan of Versailles 

Opposite the altai is the king’s gallei}, which communicatts with 
the rooms on the first floor of the palace The mound floor of the 
north wing on the garden side contains eleven halls of histoncal 
Clo ^ 8 J . to £ oms XIY > and on the side of the interior 
comts a gallery of tombs, statues, busts of kings aud celebrities 
of Prance foi the same period I he Halls of 


5 See Selvatico, jhch e Scult m Venezia, 1847, Cicognm Tab* 

^tepmCospioueai Vemm, 1833, and MdWsed onSri ™ 
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tl is all i\ ml u L Dial cl with tlio 'inns <f uti&ula 1 m,s 
]im 1 i U n l ki i n hl ml with, th s cl tho h inilim t is 
n l I in 1 1 of il linktity l li^ious ot las Oa th hist flooi of 
the n j tli i 1 cn tlio n ii l n si Ic u t n lulls tl yietm m 

mm niii^lust i il \ nts fiom 17^0 to 18o cn th uit silt 

i th n \U ly 1 uly turn which c 1 1 uns tl c Finn of Alt ol tit 

] ixn e s Mure )f Oil ms, anl tli it aie see ii li 11s hi fly 

l xol l t I i n li r millions nil 3 tn ills in Un a Ital] ihc 

( it an l M \i o with some fimtus w u }i tui s ly Hjii c 

Ant Hi s on l st ii y Ins a ] ox tint ^ill i\ In the mith 
in n is ilso the fch ttu Unit xuila Roms \\ by ( ihntl win h 
i is fust us l u the 16th t Aiay 1*70 ou the nxami-, ot the 
linjliu (itt l w n Is Lm V\ I ) ml Mine Antcm tk II i 
in -l Oct 1 x 17b ) th clel i it l Impact was ^i\en to th 

(ul lu C i| tli t sts at win h ]_i v led tli uots tint 

lioit th i ul J unity fi in A a ills and hat the nitioml 
iss i illy mt b fi m lllli Al i h 1S W 1 till the |io lanntion ot the 
orstituti il li 1S75 an l tilt ant fi m 8th Mil h 1S76 till the 
lttuin of tht two clumleist) 1 uism 1879 The central build 
li gs of the p ill \ io] t mt i the ^aidcn On tho ^louud flo n elil 
tht halls ot tcltlnt l wxiuois ( nte the ant idoiu of Malimc 
tl ImipidDu) maishals cjnst lilts aul ldnnnls The ( icat 
Dauphin (s n f Louis \IV ) the duke and duchess of Lem, the 
d hr kin (s n o( I ouis XV ) Midamc de Alonkspm Aradune de 
J in pilnu an l th dau a httis of Louis W ill hied m this put 
of tlit piliet Tht gilleiy of Louis XIII, dccoiattl with his 
t Diit il } returns ot his ml Louis XIV’s time, leads to the hills 
suncun ling the M ublt Couit One of tluse tontams in my y 1 ms 
ot battles, and at its dooi Louis \V w is wounded ly Damitns m 
17o7 The lohlies of tlit giound floor aie full of busts, stitucs 
and tombs of kings and celebrated men The famous state looms 
ne on the fu&tflooi On the gaiden bile, facm to the noith aie a 
salts of seien halls — among them that of Hei eules, till 1710 tile 
upper halt ot the old tlnpcl, while the dukes of Cliaitits, Maine 
nil Lui & undy wae nunied, and Lo&suct Alas&tllon, and Bom la 
1 ue piciclied the Hill of Alcicuiy, wheie the cotlin of Louis 
XI V stoD 1 toi eight days ift l his death , and the Ilall ot Apollo, 
oi tin one 10 ua To the tiont of the yalaee facing the west, an 
the tallcncs of AVai md Peace, with ilk^oncal yictuies and the 
Glass f allay, built 1 y Mansaid m 1678 (240 feet lon^, 34 wid 
an l 43 hi 0 h), haxm^ 34 aiehes 17 of which ue idle l with 
windows lo king on the lens and 17 with laige mums lhe 
gdluy is ov< ib iled with ominicnt, md the yu tuxes ly Ltl mu, 
the tiojlms and hguios of cliildien by Coys vox mid tlio ln&aip 
tions attribute l to Loileaa and Racmo all glonfv Louis XI A 
1 Ins gallay was used by lnm as a thione loom on state occasions 
Hue the Ling ot Prussia was yiocUmud empeioi of Gammy on 
If tli Januaiy 1871 Connected with the Gallciy of Peice is the 
queens io)W occuyicd successively LyMme Ihacse, hr me Lie- 
zmska ml Mane Antoinette, wheie tho duchess ot An^oulem 
was boin the duehiss ot Luigunly died, and Mine Antoinette 
w is ilmost ississmatcd on 6th Octobei 1789 The Coimitiou 
Hill V s so callol fiom Di\ils pietuie of Nayoleons coionation, 
wlueh is legarded as the utists mastci piece This hall opens on 
the maiblc oi yueens, staucast Lchmd th< Glass Gallay on 
the side ot the couit aie the looms of Louis \FV The (Lil tie 
Lceuf, named Loin its oval wm low, was the antcicom when tl iy 
comixois waitel till the king lose In it is a pietuie representing 
Louis \I\ and his family is Olympnn deities , and it leads to 
the bcdioom m which Louis XI A died, attci using it fiom 1701, 
and which Louis \V occupied fiom 1722 to 1738 To the noith 
of tho Al u bio Couit aie the * pefcits appai foments 3 ot Louis XY 
md to tho south those of Mine Antoinette Among the fonnci is 
the Poieel im Galleiy, wheie cveiy year undei Louis XVI the b st 
w oik made at Sevies was displayed On the second floor of the 
buildings sunounding the Stags Couit Aladame du Bany lived, 
and Louis XVI aftexwaids woiked at lockmaknig Alane Thcicsc 
and Aluie Leczmska had previously used the “ petits appaite 
ment& 1 of Mane Antoinette, one of the looms of winch is oini 
mented with woodwork of her time In this part of the palace 
Madame do Mamttnon and the duke of Burgundy had rooms, 
those of the Ivttei being aftciw aids 0 C(upied by Cardinal de Eleuiy 
and the dnke of Pcnthieyie In the south wing of the palace, on 
tho guund floot, aie the Jmpcnal Galleries (the first looms of 
which were use 1 by the duke and duchess of Bouibon under Louis 
XI Y ) and the looms occupied by the piesident ot congtcss when 
the two legislative bodies meet togethei at Veisailies A sculpture 
gallery contains busts of celebrated scholus, artists, generals, and 
ymbhc men fiom the tune of Louis XVI onwaids In tho south 
mng is also the room where the chamber of deputies met from 
1876 till 1879, and wheie the eongiess has smec sat to leviso the 
constitution of 1875 and to elect the president of the republic The 
fu&t flooi is almost enlncly occupied by the Battle Galleiy (394 
feet loug and 43 wide), opened in 1836 on tho site of looms used 
by Monsieur tho brother of Louis XIV and the duke and duchess 
of ChaiLres It is lighted from above, and the walls are hung 
with pictuies of Prcnch vietoiies In the window openings are the 
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nun I sol li is 1 ill 1 v 1 ilc f 1 tm 1 Inn v itl tlir n i 
of tl 1 ittl s m wl i 1 th \ i li an 1 tl l m l tl m i^l ty 
lusts of i mic s limn Is cnstall s i i hils i 1 cl li t d 
w im iswli m t si ui hath An ll i i c i is gn n uy t 
the u ts ot ISoO am tn a ssion ot L us i hih jc m la , 1 
1 ly e nt uns the st ti s an 1 b ts oi lm, aul 1 Inti six 
lhihp Alt Loin \\ I In th 10 ms ol tli s u 1 st y ai 
} all its (m tly iud 1 m) si ] i c s y i tm s >1 i ay il i si I j 
an Is me hist n il p tui Itl tun ct 1 u 1 lulip 

lhe u 1 ns oi \ lsull s w ic yliiu c 1 ly L X ti bit 

\iwis 1 1 unc l h am a 1 il ny cf th ( lass G ill ly 11 n iouul 

i 11s iw y cn tv y si 1 lioi l a t lia e 1 1 n t l with c i i it 1 
lasms, stitucs u 1 b u/ ^tciys \\ t wails turn tl p tl i 
< tills a bio id iveiu \ Unt 1 with 1 p ti ts ii 1 } mi ^ 

alon>, its ( onlio the iss oi the 1 1] is A it it s c l lu u d 1 \ 

th CnulCiual 20 J feet wilt ml lnil 1 i ^ Oi the utl tit 
s]_litlii st menses <t 10 sty 66 f et wil kil y t ti 
Oian^ay tc the bwiss Lil o i ct In m U 0 wil 1 yonl 

win h is the wojd oi feat i\ On tie i nth an a\ uu wit 

tw nty tw o to iom s of thus ( hil hen e t h ^Loup liol Uii^ a m ul lc 
1 asm horn which a ]tt ot witei uses slous ^ ntly bwn to the 
P ism c f Neptune, icmukal le f n its t n stuly tuies and al un 1 mt 
wxtoi lhe Oim^ ly X) uilt m l68o l\ Aluisaid'i is the hue t 
yi te cf dichiteetiuc ifc A as ill s tie ential gallay is 508 iect 
lon^ and 42 wilf anl 1 1 h of the side gdltiies is u7" i t lcn^ 
Iliac aie twelve hunhed oian^ ti ts one o< which is &u 1 to l 

465 yeais cld, and thiee hundttd olhei km Is of tiees Th alley s 

of the yaiks aie ornamented with statues, vases, nil upilaily cut 
yews and hoideitcl ly lie l^es snnoundm to the slnubbuies B 
tween the ccntial ten ace and the lay is A eit is the 3 asm < t Lit na 
oi tho Liogs with a white mill le peuy oLMtona with Ay olio and 
Diana Beyond tin* lapis A at is the I ism of Ay oil > who 
is ipyiesented m his ehmot diawn by fom bases thae u tin e 
■jets of wata, one 60 the otlias oO feet m height The tianl 
Ginal is still used f 1 nauti xl disjlays unlei I ius \IA r it w is 
eoveied with A enctixn w,onlolis aud otkcx bo its an] the cvenm^ 
entafcimnxents usually enek l with a display ot hi cw oiks Aiouni 
the Tipis A eit aie nivtueious ^ioycs the most lenmkablel the 
Ballioom oi Roekay with a vvataiill, the Ouecns feliiuhleiy 
the scene ol the mtii^uc ot the liamond necklace that of the 
Colonnade with tlxiiiy two mu hie eoluimis md ipouy of Hut 
cariy mg oil fio&eiyme, by Cuiilon the lui _,s fehiulleiy lai T 
out m the English style by Louis Unlippc the he lutiful Gi we i f 
Ay olio, with a giotip ot tint *,od and the nymydis, ly Cnai len 
an l the Lism of linebdus, with i ) t oi w ittl 75 tee t lxph 
Ammg the chiei attia tions of A u sallies aie the iountuns and 
yvatawoiks made by Louis XIV m limtati >n ot those he lnd st n 
at lou met s t hat au ot Vau\ Owm to to the seaiaty of w itei a 
A r ei sailles the woiks at Aluiv il Rei (q i ) wae ten tiucfce I m 
oi del to bung watci fiom the Seim , lutj ait of th sujply thus 
ol tamed w is (li\ cite i to the new ly elected ch loan oi AI u \ V ist 
sums of mon y weie spoil and many lives lost m in itienyi t> 
bung wata tiom the Buie, but the woik was st yy 1 1 y tl e w u 
oi 1688 At 1 tst the w lias ol tin yilikau between Yeis ulles and 
LamLouillet weie collected and led by channels (1 tal length 8 
miles) to the gardens, the soil oi which eov is muurn enable pi] s 
vaults md wyueduets The tot il volume ol w ita imnially bought 
to A er bailies is al ut 17 000 000 cubic feet, of which two kill * 
supply the town and the lest the paik 

Lc yonel the pie sent pail but w ltlnn that of I ouis \I V , ai'e the 
two Iiianons The Gland Tiunon was oimnilly elected as i 
letieat foi Louis XIA r m 1C70, but m 1687 Mansud built a new 
p dace on its site Louis XV , aftei establishing a botanic a tiden, 
made Gabnel build m 1766 tho small pavilion ol the Petit Tmnon, 
wheie the maelunay is btill shown by which his suppu tible came 
up through the flooi It wxs a favounte lesidence of Alaut 
Antoinette, who hal a gaiden lai 1 out m the Ln^hsh style, and 
lived a n imagmai yyeas mi life Tho Grand Ti lanon is a one stoi ted 
building with two w mgs, and his been occupied by Monszeui 
(Louis XIV ’s biothei), by tbo Gieat Dauphm, the duke of Biugundv , 
the duchess of Oilcans, Napoleon I , and Louis Phihy>pe and 1 is 
com t The duke xnd dueht ss ot Oilcans liv ed m the Petit Tiianon 
The gaideus of tho (rtind In mm aie m the same style is thos 
of Versailles, and tbeic is a museum with i cunous collection ot 
state ear l lages, old harness, Ac 

Aptii from the palace, thuc are no bull lings of mtciest m 
Yeisullos, the church of Notie Dame, built by Mansard, the 
eathedi tl of fet Louis, built by htu giandson, tho Piotcstant chuieh, 
and tho English chapel being in no way raiuikable The eele 
bratel tennis couit is now used as a mxrsf um The large anl 
sumptuous yralace of the piefocture was built duim 0 the second 
empne, and was a residence ot tho president of the icpublic horn 
1871 to 1879 The library consists of 60 000 volumes, and the 
military hospital formerly accommodated 2000 peoyle m the service 
of tke prlue Thae axe a statue ol Genual Hoche and one of 
Abbe de V Lpee in the town A school of hortie ultrne was founded^ 
in 1874, attached to an excellent gaiden, nia t the few m Like - * 

~~~ 33 
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A mill s is tli s at ot a scho 1 A -iitillc ry ml of a school foi 

11 n oinrussi m l 11 i i the utilluj and c i-.ua ere 

Hi t /—I ms MU >tt n lmnte lm the vv olsof Veisulles 
and bull a smll \ mb n it th i ui ci whatis now the Ru dc 
I i 1 mj ii l the av me d St Cicul In 1627 he uitiustcd 
In i 1 1 itl th \ l u at \ li t m m l m V «2 bought the land 

turn Inn i d ( nil in t mhhsni cf Pm , hi £2610 In 

lUlIuun i sm a lht ms u l m Its* I uis \IA lookup 

his i bil it \ i ill n 1 iu Minsai l l las ti cu t the 

1 1 li c m iv hi ii th imL il luilhn s Us in Lire i I ibulous 
mis v ie s[ ii cn til i dice, h ul ns nil ivoils ot nt the 
a uni iurwln li v\ i d stt }t \ l) tli km 1 11 his lime the 

tjiini is i } i s 1 1 Gy i i vv li u t > tl south ol tli pi sent 

IU i d hues lut lanli i*j *,rv n t the 1 l Is 1 th couitaul 
l w liens s]iin 0 xu hidU in the n llh junta UnlcrLuus 
\\ tU]ansh t St I iiiswi fm Lt tl s ith f i the mu as 
m n f [ul tin nil n \ sti t vv l 1 udt i tl* noitli on the 
i lI \s i G vvheu in lP7i Alumni hal luilt at Louis 
M\ s arl is i hit m f i Ahhinc le Mont bj an which vv is 
now ] die l town Unlei Louis \\ I th t vvn evtendel to the 
e st anl i iciw 1 i muni i[ ilitv m 1S02 it *,iv its name to a 
li Ii pu In 17S0 the jea vvlneh Ln land re o^nizel the 
ml } nlen c A th Unit i Stat swa^, si*nc 1 it Yasnll b The 
attics i a 1 m l h if cn 5th Miv ITS > and ui 20th Tune took 
the solunu o th by which tl l) b>m 1 themselves neui to sqaiato 


YERTE 

Y EUTELPi VT mw of a b icai blanch o\ phylum 

ol the Annnal kingdom which coiipu&es those am 
La mo Is bvm b b my “vcitcbi e or pieces of bone jointed 

nn 1 so as to t nn a spnrl column The hist iccogmtion of 
( ml the ^ioup is due to Limaick (1797), who united the torn 
elissii^ highest clmsts of LmncubS system as “animvu\ a veite 
atiom. lues ’ whilst distinguishing the jest oi the animal woild as 
4 ammau\ sins t at obits The same union oi the foui 
Lmna.au classes had been prev iously made by Latsch m 
l7bS, who however, poposed lor the gitat dmsion thus 
c instituted the name “ knochenthieic 13ie significance 
ot I amuck s classification was matenally altacd, and the 
loundaticn hid of oxu present attempts to tcpiesent by 
our chssiiications the pedigree of the animal kingdom, 
when Cmier propounded his doctrine oi “type.*,’ and re 
co b niz< d the Ye) it h ata as one of tour peat t}pcs or plans 
ci structuie to be distmgiushed in the animal woild (/) 1 
The To t(b ata of Lamaick and Cutler included beasts, 
birds, icptiles, and fishes, and until leeently the group 
was considered as one of the most shaipiy limited m the 
animal kingdom The progress oi an domical studies 
•veiy soon xendeied it clear that all Yerteh ata did not 
possess bony vertebrae , foi, besides the commonei shaiks 
and skates, with then purely cartilaginous skeletons, natu 
lalisls became acquainted with the structuie of fishes, such 
as the sturgeons and the lampreys, which possess no verte- 
brae at all, but muely a continuous elastic xod (the noto 
thoid) m the place oi the jointed spinal column The 
muscles and then skeletal septa were seen m these fishes 
to be arranged m a series of segments attached to the sides 
of this continuous rod , and hence the structuial character 
of bony vertebras, as distinguishing the Veitch ata, gave 
place to the character of segmental airangement of the 
muscles of the body wall, such muscles being supported 
by a skeletal avis which might be itself unsegmented 
(notochord), or replaced by segmental cartilaginous or bony 
Essential vertebras The studies of embryologists fur rnshed a sound 

struc foundation for this conception by demonstrating that rn 
y^ 6 oi tho embryos of Yerttlrata with true veitebim these struc 
bratw f Tires ate preceded by an unsegmented continuous noto 
chord Ho inquiry into the structural characteristics of 
Yotehrata led luither to the recognition of serial addi 
tional points of structure, the combination of which was 
present only m the group tvhich had been leoognx/ed by 
^Lam arck on superficial grounds It was found that a ll 
"H&w numerals refer to the W Ihe end of th SaK 
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till Ihoy had given fiame a constitution, and which led to the 
nuts ol 5th and 6tli Octobu Napoleon Louis XYIII and 
Chailes X meiely 1 ept up Yusailles hut Louis Philippe lestoied its 
ancient splendoui it the cost of LI 000 000 In 1870 and 1871 the 
town was the hoadquaitcis ot tho Guman airny besieging Pans 
Attu tho peict Yersailles was the seat of tho Fiench national 
assembly while the commune was tiiumphant m Pans and of tho 
two ch imhas till 1879 being declared the official capital of Pi ante 
A ci sallies w as the buthplac of Hochc Abbe do 1 Lpce, Philip \ ot 
Spam Louis \V Louis \YI , Louis Will Chailes X Count do 
Mauicpas Pnnce de Poli^nac Maishal Boitluei (Pimee of AA a n i mi), 

Houdon the s uljtoi, Duois the pet, Cillet th mathomationn 
and P idm and do Lesscps (C ME ) 

VERSFGZ, a loyal fiee town m the county of Tomes, 
Hungaiy 40 miles south of TeraesWi It is paitly ioi 
titled and is the seat of a Gieek bishop Amongst it 3 
pmcipal institutions aie a high college ioi b nls, a Q ym 
na&ium, and a real school Versecz is one of tho puncipal 
wine producing eenties m the kingdom, its yearly e\poi 
amounting to an aveiage oi five and a half million b illons 
Tkeie is also a good tnde in nee and silk Tho popula 
tion numbered 22,329 m 1880 

B R A T A 

YoteU ata possess latei ally placed passages leading fiom 
the pharjnx to the e\tenor, seizing m the aquatic fornix 
as the evits for water taken in by the mouth, and jiouded 
with vascular branchial pioces&es, whilst m the ombiyos 
oi the higher an bieathmg classes they appoai only as 
temporaiy structures It was further established that tlio 
to ieat mass of nervous tissue lying dorsally above thf 
spinal column, and known as the coiebio spmal liuvo 
centre oi brain and spinal cord, is m all cases a tube, 
and originates as part of the dorsal surface of the embiyo, 
which becomes depressed in the form of a long groove and 
finally closed m by the adhesion of its opposite edges, thus 
forming a tube or canal The three structuies,— noto 
choid, gill slits, and tubular dorsal neive cord, — were moie 
than twent) years ago letogmztd as characterizing, together 
with the metamenc segmentation of tho musculature of 
the body wall, all Veitebata at some one oi other period 
of then existence 

The establishment by Darwin of the doctrine ot organic Question 
evolution in 1859 led naturalists consciously to make the 0 * Veiip 
attempt to determine the genetic affinities and the piobable ^ 
ancestry of the \anous gioups oi animals, and enabled CCb iy 
them to recognize in the classifications by “type”, and 
oth*ei such conceptions of eailier sy&tematists, the uncon 
scions striving after genealogical representation of the 
relationships oi organic bemgs The question natmally 
aioso m legaid to the Y&tehata , as m regard to other 
great divisions of the animal kingdom, What were tho 
characters of the earliest forms, the ancestors of those now 
living? Then came the further questions as to whether 
any sumving Yerteh ata closely resemble the ancestral 
form, and whether any animals are still in existence which 
retain the geneial characters of those primeval forms 
which weie the common ancestors at once of Veitebiates 
and of other large and equally well marked phyla or 
branches of the animal kingdom, such as the Molluscs, the 
Annulatcs, Ac This fascinating subject of inquiry r eceived 
its most important impulse from the embryological rnvestr 
gations of the Russian naturalist Kowalewsky, and has 
been for nearly a quarter of a century the fertile source of 
speculation and its indispensable accompaniments, new 
observation and reseai ch Kowalewsky published m 1 S66 Kov a 
an account of the embryology of the lowest and simplest kwaky a 
of then recognized Vertebrates, the lancelet (J mphmm h))0XX ^ 
lan/eolatm), m which he attempted to trace, cell foi cell 
tiom the fertilized egg cell, the origin of tho characteristic 



V E R T E 

Yoitcbnto organs of this animal (*) This woi 1 alone 
would not have acqmied histone inq oitai t iltlnu^l it 
is the st ai ting pom t of what may be c ailed sin t ollulu 
emliyology, as compaiedwitli tho less ^e\eiol> 1 i^trl ^ital 
^ oiks of pievious students Bui it w\s ni miamul ly 
an account (j) of the development ot A ? ! i imiflat t 
one of tlio so called Tunic Ue Molluscs m wlich it was 
demonstiat d by kowalewsky, not only that tins su] r> >c 1 
Mollusc possesses when first li itched hom its i Sb cnveli] c 
a notochord, pharyngeal ill slits, and a tubulai doisal 
none cord and bum, but that those tlnco chan t sti 
ally Yeitcbiate features of or b ani 7 ition ou^ii ate turn the 
same cell lay eis of the cmbiyo, and m essentially the same 
vny as m Ampho us, whilst the cellhyeis themselves 
ongmate fiom the e bb cell m the t so animals by pictisely 



rro 1 - Tilly stages of A c It aut A o a> blast pue & nan 1 

groove o nan il folds , d closed poitnn of nenul tub t cumnencm., 

oral lm agmat ion (st n loebnun ) of Asci bin 1 1 Ipol / i to lif in 11 ft cl ncal 
imigmitions of AseUnn tup le g ante lor openn to il newal tiU ot 
Av ]} wnu& cnncideni w ltli the later dcvel pc 1 1 llactoi j pit 7 will f one 
oi flit suits of Tine! outgrowths of aid enteion or ca limit jrudies cf 
A ip oc s i ettodum 7 endoderin (of diblistuh jhist) l i toclioi l 
Itmel fnm endoderm , n civity ot git n tuity of none tube o wall 

< f neive tube firmed 1 y upgrowth and uui n of neural i 1 Is 5 ncscllist 

of tail of Asudnn talpole dtrncd firm enld 1 m q lumen ot cal mic 
1 uclies of Ami once contm 1 us wiUm but mpi e l oft m the corn be 
of development 

A E C D Tour stages m dei eloi ment of A c 2 w surface viewb showing 
gialual end suie ot neuial 11 ei TIG Thiee umilai stipes m de\ el 1 
l lent of ii pi mi s AA. Vu fc cal antei 0 1 c stei 101 median s< eti in of V Bli 
S 1 ilai section if B DT> Simlai sect on ol a sti^e a little nailiei thin D 
1 E bmulai secti m of E ( 4 mj limit ) GG Snnilai section of einbij 0 1 ei i o 
suited m G H Tiinsveise section of dil hstul 1 stage of A iphioim, with 
wi lely epen blast pore (cailiei than A 01 T) X Tims verst (n n ht and left) 
sect on about the mi l He of T showing neuul aiei R Innsveise sect n 
ibnitindlle of G show ng nenetuhe notochoid and cal mic pouches 01 
inesoblastic somites q L Tims verse section of a n ncli further advance l 
embiyo of Ampkioxi s showing nenetube notoehoil anl gut tlo walls 
of the coel nnc p nicies ait, now comertel into muscular tissue anl the 
pouch cavity { j) compi essed (All the figures aftei kow alew shy 17 18 ) 

sunxlar movements of cell division and invagination (see 
figs 1 and 2 ) Kowalew sky’s discoveries established once 
for all that the Ascidmn tadpole is identical m three veiy 
special and distinct featmes of structure with the f log’s 
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tadpole No Deification wlncli pic hi dc l to 1 f ith 

tho to cnctK aihnitits ot lumulb cauld utncd<Litl s 1 t 



c u, s jr 

Fr - Dg tt iain llustratu n \ lit r si p of t 0 Tin 1 l As tl 

11 c ti. in J 1 iq it if c \ t tl ti li l tl t 0 1 n 1 
ics si 111 lit. 1 t Vtr bx t 1 m ltd l 11 si 

nenctibe inti yel i cejt (li nlaiKstc s/ ) 

the Ascidian fiom the Vat hat i, and with it tho Ascidian 
biou b ht the wliole senes ot Turn at t 

The admission ol T imrata as a gioup of T t itb rtf a was ilmis 
piopostd by the present wufcoi as lon b a b o as 1877 
but it lequntd the intei mediate proposition by Balfoui ol ^ u u f e 
a gioup Chord xta, to compi ise the two divisions Itmiuita i x L £ es 
and leitehata, m oida to lender the final admission ol 
Tunicata to then pioptr a&soa ition with the Vettehati 
of Cuvier palatable ta systunatists As an objection to 
the simple inclusion of Tunuat t m the gicat jihylum Va t 
hata it has been uiged that Tunuata do not jiossess veitc 
bi<n — a pioposition which is c pally tiue of Amphoni* 
and of some Fishes Shifting the objection, some waters 
have maintained that the veitcliation ol the Vc7t<hati 
may be undei stood as havmg icfci nee to tho segment i 
tion of the muscles of the body wall, which is e\hibitcd 
ly all Cuvieis Va td ? ata without exception, mclusivo of 
Ampho u% though not by Tit mt ata To this it may be 
lepiied that the Ascidian tadpole and moxe cleaily the 
fiec swimming Tunicate Append t ulcn i (see fig 9^, do e\ 
liibit a segmentation of the muscles of the hinder pait of 
the body wall simiiai to and identical with that of Ampin 
ont% whilst no such stuct application of a name m its 
ongnni dcscnptive sense is desnablo m systematic nomen 
clatuie iUl Gabtiopoda (it has been pointed out) aie not 
gastiopodous, all Aithopoda aie not aithiopodous and 
many Ethmodnma aie not echmodormous It is, m the 
present wntei’s opinion, bettei to letam an histone and 
familial name for the great branch of the animal pedigiee 
to which it has become necessary to admit foims whose 
affinities therewith were at one time unsuspected lather 
than to sacrifice historical significance to a futile stuv m b 
aftei etymological accuiacy 

The admission of Tunicata to association with Cuvier’s Tndu 
Veitehata has been followed by a fuitha innovation &loaof 
The lemaikablo marine worm LaJanoqlobms — ongmally 
desenbed by Della Chiajo at the end of the 1 8th centuiy — mYate 
was shown m I860 by Eowalewsky ( 5 ) to possess a senes bnte 
of pharyngeal gill&hts similar to those of Tumcafa andpbylma 
Ampho ms Later researches by Bateson (6) have de 

monstrated that Balamglomts develops m embryonic life 
a short notochord, whilst its nerve cord is, in pait at least, ~ 
tubular, and simiiai in position and relations to the median 
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qilunnl 1 net b) the iniollm b of which. tin ncive tube 
cf 1m iff ml Hit otliu 1 at h ttt, is ioimed Ilona 
it 'st ms mi] s iblt t ) exclude L tl niofl <?s U6 horn x place 
ntlit phylum la i Ur lht ^essim of ^hm lineal 
ill sliN il ) a i n n ht n >t -justify the assomtiou, 1 ut when 
tin i coiibin (1 with lilt jicsonceot Hit notodioid though 
in hnuitirv aid with xsjtcnl condition and position it 
th jimn n n cento , i1 becomes xmx os^ible to i b noic 
i d f u an inception ot the Vutobi ate ]hylum 
1 hu a nt list n nt t II umu ( M ) w th ie b aid to C jh th 
l a will huuttu icnl i it lucissaiytx nbs >cnto tint 
f nn in l m di piol 'll lit) Rh J J p l ut t also w ltn L> da io 
f i m tlio \at lute phylum Ihe fuithei tonse 
jilt nets of such m a s< ixtnn m iebaid es/hcnlh to the 
atnmties of P If r and ot (nphjt 1 1 q tn up a lai b c field 
ot sjieailitLcn undo! consequent cmbiy closed and ana 
tonne ll risoaich 

Vues lhe (mu run TateUati Aniphmv% fun Ufa, and 
hill in 1 U ( ft /s bom^ thus mdisjutxlly conn cted by a re 
h tts lul1 ^ 1 h* < imbnntion oi stiuetunl points w liith admit of 
no e\] 1 motion consistent with, the pun iples of evolution xl 
moij.lnb^) except that ot the b enetic iclxhonship of the 
ioiins thus uiumeixicd mo are at once ccntionted by those 
c[uesticns xs to the ancesti d liistoiy oi Vutchatt which 
lave been d leal) Mentioned xbovc as stimulated by 
fvGMukvsL) s ebseox cues Und ml tufty Amphonts is 
1 v\u xml simplex m stiuctuie tlnn any Iisli, Tumcaia as 
1 >w -*s ot Iowa tlnn Amplioau s, and Lai m< /Io$su% in 
some Kspccis, more aulnic than either Amphoins oi the 
Ysadnn taljole The hist tendency ansmg from the 
discov i} ot the affinities of these simplei films with the 
C uvienan } a f h Ua was to st e m them the upiesentatives 
ci the aniestms of all Vatthati A nph m has been 
pointed to by authouties m moiphology as the In mg 
piesentxtion oi oui common Veitebiate ancestoi , a similai 
position eoncspondin 0 to an eaihei stage of development 
Ins been admitted by no less an authouty than Darwin 
fm tlio Asudian It appeals, nevertheless, that all such 
simple solutions of the pioblem of 'Veitebiate ancestiy are 
without warrant They anse fiom a veiy common tend 
enc) of the mind, against which the naturalist has to 
guaid himself,— a tendency whuh finds expiession in the 
very widespread notion that the existing anthropoid apes, 
and more especially the goidla, must lie looked upon as 
the ancestors of mankind, it once the doctnne of the descent 
oi man from ape like forefather is admitted A little io 
flexion suffices to bhow that any given living form, such as 
the goiilla, cannot possibly be the ancestial form from 
which man w is denved, since a hypothsi that ancestial 
form undeiwent modification and development, and m so 
doing ceased to exist The same consideiations apply to 
the question of the ancestiy of Veitth ata Probably no 
existing low form of Vertebrate closely represents the an 
cestial foim by the modification of which highei forms 
have been developed We have no justification for assum 
mg that such low forms do more than present to us a col 
lateral blanch of the family, and that collateral branch 
must, m all probability, have experienced its own special 
Atgu senes of modifications of structure Not only this, but 
taints wq have no sufficient ground for assuming that, even m 
iXvof rt,$ P ect ^ simplicity of then structure, arty given 
skuc* T animal forms at present existing exhibit a meie survival 
fctue of a corresponding degree of simplicity m their remote 
ancestors Such an assumption was almost universally 
made, until a more coneet view was pressed on the atten 
tion of naturalists by Dr Anton Dohin, the founder of the 
zoological station of Naples {£) So far from its being 
the case that simplicity of organisation nece&sanly implies 
"the continuous hereditary tmnsroeion of a low stage of 
stmetaad development from remote ancestors, there are 
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niuncious instances m which it is ceitam that the existm b 
simplicity of stiuctuie is due to a piocess of detention 
and that an exishn b foim of simple stiuctuie thus do 
scended fiom xnccstois ot fai ht b lia complexity of oiguu 
zation than itself Such aie v uious paiasitic woims an 1 
Cnsti ea The evidence in fax oui of the occunencc ot 
poqessive simplification of stiuctuie oi de b cneiation, in 
j lace of piogiessive elxboi xtion, de] ends (1) u] on tin eom 
] auson of the adult stiucture of the degoneiate oi b xnMii 
with that of its neaiost xlhcb, by which it is often icndeie l 
deal that the emmble of the oi b im/alton of the sun] 1 
oi^amsm cmnot be cxphined on the hjpothesis flat it 
loqesuits an ancestnl oi aichaic condition common 1 1 it 
and its nine elxboi cte congeneis, and (2) on the due t 
evidence of individual development oi lifelnslciy Jlie 
httu evidence is conclusive, when we find, as m the ca e 
of Cinhipedt Ciustaceans and of Ascidian Tumcates, tint 
the ernbiyo on its way to the adult condition passes tin i u Ji 
sta to es oi development piesentin b a hi b liei dc 0 ue oi oi 
b xm/ition thxn that ultimately leached, so that, as m t 1 
Cmlnpede laiva and the Ascidian tad] ole, theyoun , fan 
usemblob allied oiganibms of a ln 0 lia sta b c d dcvelo]) 
ment, and subsequently de b oneiatcs fiom the point 1 
piogiessive elaboi xtion to which it had attained, and 1 
comes c ieafcly simplified m the final sta^e of its b iowth 
Conclusive as such evidence is, theie is no law of develop 
ment which necessitates its piesenation Ii it be an 
aclvanta b e to the oigamsm, the full foice of hucdity ht 
X lay, and what are called the “lecapituhtive \ lasts of 
ancestial development aie passed thxou b h by the inch 
vidual m the course of development fiom the egj But 
with lemoiseless thoroughness all such lieiedituy tcndei 
cies may be lemoved when such removal is an ad\antx b e 
to the organism, and the development fiom the e bb nay 
pioeeed dnectly to the adult degenerate foinx Such u 
the case with many Timcata , the young of which nevci 
exhibit notoehoid and tadpole form, indeed, w tie it not 
for the pieseivation of a few exceptional cases, like lint 
o! the Ascidian section of the group, we should 1 avc n > 
direct evidence of the degeneration of Turn ata fiom tad 
pole hke ancestiy 

The general lesult of the consideiations which have Hj] 
been xuged with legal d to degeneration is this, that it is tl ^ d 
pnma fane as legitimate an hypothesis, that any existing 
animal has developed by piogiessive simplific xtion fioni 1031 
•more elaborate ancestors, as it is that such an animal li is 
developed by a continuous and unbioken piogicss m 
elxboration from simpler ancestors, and we aie spemliy 
called upon to apply the hypothesis of degeneration whcic 
the animal under consideration is likely fiom its mode of 
life to have undergone that process Such modes of life, 
tending to degeneiation, are parasitism, sessile oi adheicnt 
habit, buriow mg m the sea bottom, and diffuse feeding 
The animal which puisues living piey, and contends with 
other oiganisms for the dominion of the regions of eai th and 
water that are flooded with light and richly supplied with 
oxygen gas, is the animal which lepiesents the outcome oi 
a longer oi sboiter penod of progiessivc elaboration It 
is worth while noting m parenthesis that m all cases the 
“whirligig of time” has probably bi ought its ltvtngos, 
and that the ancestry of a form evolved through a long 
period of piogressive elaboration was at an antecedent 
period subject to simplification and degeneiation, whilst m 
the pa^t records of the present exemplais of the lattei 
process there must ceitamly have been long sti etches of 
continuous elaboiation 

Applying these consideiations to the construction of the Genea 
genealogical tree of Fertehrata, we find that the task is by lo $ C!X i 
no means simplified We cannot with the eaxliest evolu- ^ 
tiomsts adopt a scale or ladder like senes, placing the 
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mi[ lest f 01 m on the lowest step , nor can a o 1 c satisfied 
with a tuclile amusement m winch the femas at the 
ui U ci the handles are alw ays more elaborate than those 
near a the tim k Oui ^ ncab^ic il tice will moio strictly 
con fa ni to that of a pane m human firmly, if we tike 
woildly pnspenty m the lattei case as on responding to 
ekl oi itun ol stnictme m the foimei The stmt family 
^encil qst will in lnde in the snectssne lannfications of 
tl e tiee the fnt sons of the fc under of the family one of 
whan lemauicd an a^iieultmal hbouiei whilst two be 
ame hewois anl two emulated ihe cousins m the 
nc\t wOnei ttion will be set fath in jlace, the sons of one 
bia 1 1 ecamn to ] tupcis, whilst thoso of the othei advance 
to the position cl Goaemment cinj loyes, and one to the 
[ ei n e Thus m Miacssne bian hm a s of PHABYNGrAL 
the lanuly histoiy theic may 1 e alternate \ 10 sacs&^uts 
^ iess uicl devaluation And so it mu^t be r i -as - 
m th pencil a ical tiecs constiurted by the r &y« 
mttu ilisi the fact that a bunch is lal i in t 

on^m a ill not imply that it is hi to hei m eh i 8 t Po Tcni 
bout i n than tluse below it, and accoidinjy * (>nd wni 
we must not e\] cct to cli aw oui tree so as to ’ 

J ,Jt, to fciaco all snnplei loim^ to lowei * rd 
eff sets of the tiee 

Divisions The siiuctuial featuies of those animals u 


lateially so as to cnclo c nil pot t the am (hi e c ( ) 

Gaihh,o is cl \ Iq 1m tl l \ if f hoi \\ i 1 1 til il 

stmc though it mav 1 sul e |U ntly icj 1 in tl nmn s 
dscwhu 1)1 ne II loiiv, tu h il nib 1 s till 1 ha 11 u 
diul 1 1 y tnnsveis til i us s } 1 1 l U i i s t s qi t i 

mg m tie a hilt lioni in t> m hm h 1 ci mac a l uml 

Gaitiliqinus ntuul i 1 u q n In n it n ill i an Ip ltioi 
to the libi ms s \i \ anl icstm D n tl i to 3 l l ai v pi 
so as to } lot ct l hi n n 1 1 G i til us 1 i al j ss it 

w i Is with x due eti n at i i t h n ontil n 1 tl u \ till t n 

the sil s l tl c nrto h i 1 il to t nil u il l til is s p 
\oiy ^eueiallq lut i >t In \ tul i a til n i ) s h ath 
fomio mi 1 the n tc li> l tl is 1 itli \ ith i x fit lls ^ 
om s seqn nt 1 1 > tin l \ s t s tv t 1 11 h a U 1 he u 
the ]1 l s ot tie til u lit i it it l ]U il l u ie up m 
till Incsb ly n ioa hi uj u 11 e btl si i )t tl e l t hoi l, 

iirully ollitei tfc it liuobt entu ly 


o Vat 
ham 
hyluni 


which must be admitted to the Vertebrate 
phylum m consequence of possessing noto 
chad, pliaqipeal gill slits, and doisal neive 
jihte, tubuhi oi uni oiled, are such as enabb 
lu veiy ie t lily to gioup them m foui gieat 
divisions, which appeal to be equally distinct 
fiom one anothei As to what nny be the 
genetic ie! itions to one anothei ot these torn 
gionps we will mquiie subsequently, foi the 
jiesmt we teim these gioups “blanches 5 
lhoy are as follows — 

Ilqium Vnnm atv 
i nnch a 0 ram tta (Guvitnan J atefo ata) 
b—C phalotho) la (dmphioztit,) 
c~Ui odor da ( Tmnata) 
d~Ih uthoi da ( ralctnogloms ) 

The Verteh ata thus limited may be defined as Coelomate 
Enter o oa ( Vela ia) with well developed coelom In all, 
with the exception of the inoie ckpeneiate membeis oi 
ho lurda , an clastic skeletal iod— the notochord— -is de 
\ eloped doi sally by an outgiowth of cells forming the w ill 
of ihe pnmitivo archenteion, the notoehoid may or ma^ 
not peisist m adult life Phaiyngeal gill slits, which may 
or may not persist m adult life, aio developed m all VeiU 
btates In all, except m certain h ahoy da , the chief nen e 
centre has the form of a dorsal, median, elongate tract, 
derived from the opiblast, which becomes sunk below the 
suiface and mvagmated so as to form a tube In all theie 
is a tendency to metameric repetition of pai ts, which may 
find its expiession m a strongly maiked segmentation of 
the musculatuie of the body wall and its skeleton, oi may 
be lecogmzable only m a limited degree, as exhibited by 
the successive gill slits or successive gonads 
We shall now examine the distinctly e features of each 
of these lai D e groups, and foim an estimate of then reh 
tions to one another, and of then probable ancestiy, this 
being the task to which we must limit oursehes in the 
bnef space heie afforded 

Tnr Or v\ i vrA 

Clianc- Tho Qia%u lia aie Vo Hebrata. m which the tuhulai cculiro spmal 
ters of nei ve mass is swollen anteuoi ly to foi m i hi am consisting pi lm u i J j 
Own* of time successive vesicbs m connexion with the anteuoi of wine ii 
ata the special nerves of the olfactoiy organs and of the ey es cipmatc 
The notochoid, whilst extending posteuoily to the extiemity of tin 
body, does not ieach quite so fai foiwaid antenoily as the tcimma 
tion of the nerve tube A coitihgmoua cranium oi bam cue de 
velops lound the anteuoi extiemity of the neive coid, and uses up 



Pit, s — Tl i e 111 n I \ cl a actci she 1 i st 
aid s i l fuical r t\ s ir i ]i 1 1 \o il al Cm 
t\il i it n — p Ob pus l [1 It tl l tl li 
ucqlnlon tZ,otocjsi i uhtoiys c t t tu ci itti 

h jhaqngeal slits fellow cl srly iqon *li mouth ai lmt\ 
istm 0 Cyan %ta ne\u numb 1 moio tl an i^ht pm c (sc iig 3) 
The) uc sq u ifce Ifiom one anothei mdtlui q a tin ssticn-,tlicnel 
1 ) \ scuts of caitihiqnous h c} s the hist ct which tint b tw en 
the mouth anl the lust 0 ill slit loans th ]iiiin1iv unci anl 
lowei ]iw m all but th suitll and d ^enu it ^loup C /cl ft na 
Ihe gill slits when tun tioiul ucguiu illy > i it ct d b> an op icula 
i Id of the loly will which ovahin^s them and on spuds t> 
the epmltunl kid oi A i/l o i th c dUi ot 1 lai ]l sbti> ml 
doubtfully to the w ill ot the atiul elan la it U odor h Th 
tension ol tins fold dong tilt sides ot th nnHle thu l of th 
body (belwt n the ilmyngttl legion and tic anus) ac iuiel it 
ancestial C c niata the function of a continuous u^ht ai 1 1 it latum 
hn (see 4) At the same time a continuous xiitclnu 1m tout 



£rF BV An 

px 4—^. jin tl t alx initiv Fsl wthc 1 1 i isl teialfn S S(iaiel 
mlit u d ldt) r i Uu nt with n 1 a o/jjt s i n ( i ) tl l t a il 1 ut f 
v\ cl is ma U l b M 1st Is l ivil 1 ut s mul l 1) 13 Actual ribl 
si w n & irt ill n ol is lit l ht i d an t n 1 ai hi s ti i in lhji the it 
irsrftlu meri at l>il kit l tl i [In (pi l) Br 1 iq bit in 
(inti) Ah anil (i bt ai il) a/\£, s I n Si caiUla^ Im R1 
IP ant, nor an 1 1 )siui i sdoisilims Ai ai us (Pi nWitdUslen ) 

STiondmg to the doisal, caudal, and anal fins < f existing Fishes was 
da eloped In both htual anl median tins a taitilaynous 
skeleton was developed consisting of a basal longitudinal bai, 
supporting a numbei of zods like tho teeth ol a tomb Inr 
lumiiave foim of fm sloleton is ictuned m the median fins o 
some sharks , the primitive lateral fin has m all coses either 
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uy itisi 1 s aie ilso extiuntly Itfiuitt an l peisistuit thicugliout 
Hit gioup its int uol l is il fauiii e enht b es uitl htcomts tin 
each Hum (the mctencepl alon) whilst the canty of its Inndu 
1 ut( U nit lullaohlon^itaoL the q uieqlnlc u)l teom seompaia 
t vely wil an] is cm i 1 d is illy by a tlun mtuilrmc onh m 
v hith nuyuis tissu cl ts net t k a } ut Hie uifaiiu liatc 
jimmy ctubial vtsid ^iht me suit \ halon) dots not b iu use to 
outflow ths 

In all C cm fun ivts aie given off fiom the ceithio sunal cor l 
oi tuht with gual tc^uUuty, one n b ht and It it in. ta h sucttss 
nemjomut oi s ^uunt of the lob will Kith n no lus two 
l ots, a doisai (saisoiy) mi i untul (motoi) A conmuosmt 
lc tw ten t uh suck ssi\t pair ot lap oi intestinal lunches ol tht 
sjmal nuyes foims th so ilitd s}mpathctit none toi Is out on 
cich sil ot tin vutebril column Naves smulu to the spin l 
naves, Tut not lluitual with them, am given ot! fiom the linn 
md j erloiato the aannl 1 o\ u/l md kit In all C anutti tlioic 
tie tea puis oi naves which ongimte thus and m the hi" h i 
i im tvvo^uoi pms (dscwhtu spinal) ue mclulcl amongst those 
winch thus ] ti foi ite the ci until n (spinal icoessoiy an 1 h} po^lo&sxl) 
Thcudu and chaiutu of the euiinl naves uieth same m all 
Cuimata The hist (olfietoq ) ml the second (optic) no unlike 
spm il naves in both dbtubution and ougin As wo |ass back 
wauls lion 4 the senes, the tiamal naves aie iound to lestmble irtoit 
/ml moio tho oidmai} spinal nenes Hence it has been mftnc l 
that the a imal legion consisted afc one time of i numbe i ot distinct 
myomaes (as many & nine), which have become fused and modi 
lied to f oi m. the typical ciamato “head ’ r lhc oculo motor or 3 d 
nave indicates the hist ol those segments, the trochlear or 4 th 
nerve the second, the abdutens or 6th the thud, the facial and 
auditoiy ( 7 th and 8th) tho fouitli, the glosso ph uyngeal oi 9 th the 
fifth, and the vagas oi 10th, with ceitun of its blanches supposed 
to have been ougmally distinct naves, tho sixth, sex nth, eighth, 
and ninth It is probable that m Oraniatct the metamousm of the 
gill slit* does not correspond to the metameusm of the body wall 
dhe mouth and each successive gill slit arc i elated to a bituieatc 
biauch of a ciomal none (fuual nave) m lowei Ctaurnkt (see hg 
>) , those fuical nerves do not correspond, so iai as w e can at pi aent 
judge, with cnmal myomeres 

dhe hteial pair of eyes (as opposed to the ruchmontaiy pineal oi 
| anetal eye) piesent a staking unilormity of oiigm and stiucture 
throughout Ormuatcc K ot only ai e they uniformly da eloped from 
tiuee elements, viz , the retinal cun which glows out fiom the 
antouox of the primary cerebral vesicles, the epidermal lens which 
grows inwards from the surface of the skm, and the connects t 
*tssuc between those two, but we find that tho muscles attached to 
the eyehsil ore identical throughout the series that is, the superior, 


inf not an Imtan ductus anl the mitnoi obliiu muscles upit 
snt the tmt a iiml myoma , the supam obli|iie iqicsait 
tli see on l ml tli \timl lectus lcticseut the thill a mil 

Hit di ict q s ics aie f ui d m all eveejt Ojclost n m win h 
th \ ait leucs nt 1 1 v i mule s c which may oi nav n t b 
lull i m its a t^os chaiiel i Ilie auhtny saco ait i uiel 
i ms win h cl \tlo] as im i^mations tiom the suiface — tli hi tt 
< t mi i-in ition elising u[ — it the hmda put ot the ciamal u^ion 
Th y i icscnt a gia luillv intiti&m 0 comileait} oi hum as i } is 
1 in i prill ti ta itst ml foims 1 ut aio i lame al m csscntid stiuc 
tui tin lu/out 

VII 6 ni ta c\cqt somu Pishes yoss ^s a mils nlai )iot ss cn 
tl fl ioi ol th oi il tvvily win h liny ail) t till oi act * a li 
mg i n m oi a^t in suction L In is tli tongue 

Ml C t with ltq i Utional t\c \ tic ns \ isstss m out to i w th 
sm b l oi nmol ot th post pliuyn^eil ltqon of tli lmi nt uy 
can il w in h is fdle 1 w ltli a as In many I isht^ tl is 1 com s si ut 
d ii om the gut m otlieis it lemams m comniume iti n with tin 
ut 1 y an open du t In 1 ishts it fuueti ms a^ a hy liostatic a] \ ir 
itus In tmcstiial Cm nato it is subsavicnt to the e\tlian 0 t 
jf the "bio >ci and becomes the lun^s 

All C c i it% hue a luge and c mipa t li\ti and a ] anaon is 
ils3 imitoimly pits nt, t\c pt m C j l t>t ) ut sonic 1 ony 1 lslics nl 
the Iowa A nph ha 

All Cum it c have a thick w die 1 musculai lieait which a] pcai 
fust as an f atnum, it tivmg the gicat acms attache 1 M a 
‘Mentii 1c ly which the bloc di teen ed from tlit atnum is yio 
pcllctl tin on/ a niiinbu of ai tones n b ht and left cones} on Im n m 
numbti lo the pliaqn^eal gill slits between which tl ty [ass 
A. piaatml thambei (the sinus) and an extia icntncuUi liamb 1 
(the tonu&) ait tiled to the primitive ch ambus, 1 ut the m st 
imp ni taut rnodiii itions line m consequence ot the devoir pm cut 
of }ulmomiy lespnation and the giahial sej aiation of tli cavities 
ot the hoax t by mtdnn septa into i double series a n/t md a 1 it 
Ihe ylm of the gieat ai tales m all Oraniatct is m on 0 in the sime 
and is detaminc i 1 y the pnmitivc existence of i bianclnal tiiuxla 
tion m the gill slits which is obhteiated m higliei f mis Slim 
1 uly tho plan ot tho qcat veins is identical the \ nmitiv e postcnoi 
vutcbial vans of Iowa Crum Art , though peisistent m hi^liti 
mcmbeib ot the gioup, having then tunction giadually usmptl by 
the exctssiv e dtvelopm< nt of the lenal \ ein, and of lenal } oital an L 
| ultimately of iliac v ems 

All Ctanafa have a lymphatic system oi senes of clnnnels ly 
win h Hie exudation from the capillaiy blood ves&eh is letumcl 
to the vaseulai system It includes in its space system the < celoni 
aul a vanety of mogulai and c uaahtulai spaces m the conn ctive 
tissues Miss s of s}on b y tissue (adenoi l tissue, lymphatic hlmds^ 
o ist, tin ou n h which the lym] li fltas md there acqnnes oi) u 
cuiar elements as well is chemied clal oi ttxon At v mms yio nt 
m v inous Cat u %fu pulsating oi simple communications aie estab 
lishcd betwe n the lymphatic system md the veins A sj tad 
md ehaiartcnstic communication is established in the qle n an 
ci^in which is tounl m all Cianucta, athex as a sinje miss a i 
scattered masses of spon b y tissue m which blood vessels and lymph 
ticsiunto 

«Tht ltnal cleans of Cmni it t no primitively a senes of no/ii In 
coi responding in number to the myotomes of the mid ic b ion of th 
body* m which they exist They aie connected m the sini}l st 
Ci a u da ly \ light and a left irthmtjhuc duct, which appeal to 
bo m onqn htaal giooves ot tho epidamil suiface this pnnu 
tiy e renal sy sttm li is been modified m some low ei foi ms {(y lost j) t 
and Tileostean fishes) by the aiiophy of its antenoi portion but 
m all otha C> an cat i it acqxuies ltlations to the gonads oi oyniy 
and testes, so that an antenoi poition of the aithmeplnos and i 
couespomlmg lon b itudmal tiaefc of the duct become sqaiated to 
: save as oyiduct, a middle poition to sene as spam du t, while a 
| po&tenoi poition letams exclusiyely oi shaies with the middle 
portion the function ot uunaiy cxcietion Tho male and female 
gonads are, with the rarest exceptions, developed m distinct mdi 
viduals, though the rudiments of the suppies&td gonad may m 
some cases {Amphibia) be traceable m either sex 

The gioup ot Craniate Vei teb/ata thus anatomic illy dtsenbed 
whilst lctaimng the essential unity mdi ated, pi r suits an immense 
variety of modifications The chief modifications are distinctly 
tiaceallo to and accounted foi by mechanical and physiological 
adaptation to a tonostnal and air bieathmg life, as opposed to the 
cailiei aquatic and bianclnal condition The existing forms of 
Ciamata have been anested at seveial points, m the piogi css tow uds 
the most extreme adapt ition to teuestual conditions whnh is 

§ resented by those foims that can not only breath an and live on 
ry gi ound but Uy habitually in the air The organs most obviously 
affected by this progressive adaptation aie the skin, the skek ton, 
especially of the hmbs, the pharyngeal gills, and the an bbddei 
This f ict will appeal most elcaily m the subjoined classification of 
Cjamata for space docs not peimit us to puisne ftutha the 
h&toiy of these modifications 
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Classification of Cl vsi vr v L 
Grade A C\ ( losi nt v 

Class I My%i widtci 
II Pet) omy~ontia 
G acL B C\ miobrowv 

Giadea Branchiata heteiodactyla 
Class I Pisces 
II Dipnoi 

Gi adc b Branchiata pentadactyla 

Class Amp Ini ut 

Gutdu c Pentadactyla lipobranchia 

Dean a Me xoiiylci Bioach b A i\ Jacondyla 

Class I h jptilit Class Unnnaha 

II Av s 

tiicos It we now bnefly consilci what must tee Uen the oimn n 
t Horn necsti il ionn fiom which those C) aniala lu\ e q 10000 ltd m ihiru, 
16 a use of suoli internal cv lienee as then stiuctuio allot ds w hnd 
la that we got no fuithei back thin such an unnial as would fit the 
dcs ir ti m ^mn above with tlio exception thit we shonll le 
wan an tel m substitutu g m the ancestoi i q m ol eontmuous 
lat ial 1ms with comb like cartilaginous skeleton m place ot the 
two q ms of fans, oi then total defat seen m hviug 6 ) mutt t Wo 
w,etnj eleai su^ostion iiom the study oi Ctuuata themselves as 
to the meaning d the eiuious shape of the bi mi and its outflow ths 
(though the qmcil outflow th lias letcntly been explained as an 
eye) noi as to the oii^mal genesis of the notoelioid We should, 
how vet b justified m lepiesentmg tint legion which now coi 
responds to the hmdti pait of the skull xnd biam as moit fulh 
developed and segmented, so os to give a seats of sepai ite my domes 
and pciliaps separate nerves con espon ling to the several fuieil 
bi inches of the vagus , an 1 wo may veiy well suppose thit the num 
bei of jhaiyngeal gill «slits was largei in the amestnl than m any 
liv ing toim, though it seems improbable that in any tiue Ci unate 
did each to ill slit eonespond to a distinct museulai segment 
An attempt to go fuithei than this has been made by Di Anton 
Dohm by the method of hypothesis and subse quent conoboiatno 
m pm y into facts of minute stiuetuie and crnl lyological histoiy 
Miking use of the punciple of degeneiation Dohui staited with 
the legitimate hypothesis that the bunches of Vert bi ala othci 
than Ci am da — vi7 Ccphalochoida, TJioihord t , and (though it the 
time he commenced his work then stiuetuie was not fully unlci 
stood) He mOwida — wae not to be resided is peimanent lecouls 
of steps in the evolution of Gmniata but lathei as gieatly de 
generate offshoots fiom the ancestois of that & ioup which could 
thiow but little light on the chaiacter of then non degenaate 
aneestois A second fundamental assumption which led Dohui to 
his position was that the segmentation of the Ciamates’ body wall 
is a pnmitive and essential featuie m then stiuetuie, and becomes 
moie and rnoie fully e\piessed insteal of less developed the fuithei 
we go back, m then ancestiy Dohin, in fact, assumes that what 
is called metamenc segmentation is a phenomenon of stiuetuie 
which has oceuned once only in the history of animal foim, and 
that all segmented animals lie genetically i elated and descended 
from a common segmented ancestor Assuming this, ho pointed 
to the existing Clretopod Worms as most neaily repiesentmg at 
the piesent day the common ancestoi of segmented immals They 
have, as he pointed out, a high oiganuation, little mfeuoi to thit* 
of the lowest GrcmicUa, they possess a well developed coelom, 
blood- vessels with led blood, a segmental senes oi nephudn 
(modified m some as gonaducts), segmental bnnehie, and lateial 
locomotive oigans , not a few develop caitilage is a skeletal sup- 
port , md many show a concentration and fusion ot segments to 
foim a complex head, which lesembles, so iai, that of Qtamata 
The veutial m place of the doisal position of the neive toid led 
Dohin to accept Be Bhmville s conception that the doisai and 
vential sui faces are reversed in VcrUbiat t, as compaicd with 
Annelids, Crustaceans, and Insects, so that the Yeitebiate is com 
paied to an Insect walking with its ventral suiface upward Tins 
fed iuithci to the notion that the mouth of the Ch^topod or 
Annelid, which penetiates the nerve coid, oi rathei passes betw een 
its two divaricated lateral constituents m those animals has m 
0 an da disappeared, its place being taken by a new mouth de 
nved fiom the modification of a pan oi gill slits The lemnant of 
the old mouth, which should, if the comparison instituted holds 
good, liem Gramata somewhcie on the doisal sarfaet oi the eiamal 
legion, was sought by Dohm m some oi the peculiar ind hitheito 
unexplained median structures of the In am at one time tlm fomth 
ventncle with its deficient loof w as suggested as thus to be explained, 
whilst subsequently the cunous median sti uetui es, — the pineal and 
pituitary bodies — wcie called m is possibly thus significant 
Without pursuing furthei the elaboration of Dolirn s views it 
must be at once noi el that, whilst the legitimacy of the assumption 
of degeneiation must be idmittod, the second issumption, vi7 , 
tint metamenc segmentation is o ohai utei bnngiu^ all forms 
showing ztjmto a special genetic continuity cann i t be accoqt d 
“""i jnuT cl issfls hu umwieiat d aie fiesci ihcd iii si palate hi tides "rtinlst 
0 jclcsto nn and e included in the article Ichihyoi ogv 


The qucqoity ot icq turn., units f si u tuic a ti 1 mi I up i 
com} lex rf mmy simihi q tils unite l ( foim<n tndiulutl is i 
vay general one in oi .,11110 f nns an l is exlul it 1 ui \ m us n 
ditions by b)tli uiinuls ml q lints Its ^inqi st c ]i s&i n i 
foun 1 m cell si i letuio and th 1mm livi l n if cells It shows 
itsell is afketmg la 0 e miss s of stiu tin m th ailoies ait 
colonics f C d it c m th i liul oi a tim n tomq > lti n i 
L hinoleini an l ot Cmiqoiml Yscilnns nil m 111 lmeu 
metam uc sc^m ntatnn oi Wouus \itkicq is nil A iteliat 
Th ie l> ibunduit evil u e tint this pi i it y is i g n i il iu. 
which my assat it ell it un pn d in tl lustoiy oi ^lonpcf 
animals anl io b n >i m ql> b] l 1 unit rl lgm m 1 ims v 1 1 h 
cxlnlit it As q lut l cut m tn uti le H\i 1 v v, imio^en sis 
—the uimo \q»plieabl la tli qhui non n i nily —n w l ik 
m exh me uicL 3mql t cl) n ti 1 i In I > tl ^ q n iti u an l 
mlcqicn l ncc of the units el btiuct uc } io 1 1 l 1 1 tint ci e l 
miyb tuinel elmu^en si Oiilieqif blip b v i\ ] itial 
oc uiiin^ only luiin^, ay noi cf on In ui n will ml sui se 
ijueuth c asm to so that lifcei gnwtli ol ui s oi ol lit nt<s it 
iltcgclhei (hsmei^tn sis) Th ic is no giui t f i issumim 
tint eithu one ci these cxti ernes is iuul i u i til a on^ii il Any 
mochanitil oi nutnti nal eonlitioii m*y leil t> m io n n sis m an 
oi^imsm m winch th tissues have a e itun i ] lodu tu a} a lty, 
oi lm c not accpmtd iniil differ entiatim ui 1 it w ill d q cn u } tn 
the lulm cot ah ant 1 teimme 1 1 y lutm il s lcctn i vh Jiti 
tlic se 0 mfiitation (mpqo&mg the mtio^ncsis to take the Imcai 
iam) ic suits n tin seq aiation oi segment lu lb < i m the fonnati m 
of an annulate body, oi Lives tia cs oi its oc luience only ui cutaxn 
tissues and oi to ans The Ustoil Y oims pies nt within the lango 
oi a sm 0 le gioup almost evuy giade of eumcio^cntsis and dy smoi 
gaiesis (C t) Dphyll%i s Lijul t finit) rfn the otli lwist imci ) 
^enetie Mollus a , Cl lion anl the peuly h lutilus show dy sm i 
v, nesis m ce tun oigans, whilst the Plannian A\ ji ns fi quently 
exhibit eumeio & encsis m th u bul st^m nuticn do he compiicl 
with that ol tile Annelid Ct indr lm describe l by /opp lm q) an L 
tin cl u^atel 'N’cmatmcs only sli & bt tue s oi dysmacgcntbis 
If we deny D Inns issiuuq tion with i Lien e to se^ntnl tion 
we aie no lon^ei 1 1 m the dueehon of th Ann Ills (Lhetopods) 
m oiu taieli foi the ancestiy oi the Ciamato I nt l ml t 
11a fact tint tlie notochoid is the foieiunnei ol the segmentel 
vcitebnl column anl is itself ntv i se 0 maital inst ad ot bung a 
difficulty, ac pines duective significance I he iict tint the neive 

tube is doisal, and not vential, no lon^a leqpmcb the laigc assump 
tion thit immals have levcibtd then hal ituil carnage but slights 
thit the Cianutes ancestoi hal a doaal meliin i ne, which has 



CKANIATL 
m v 


mcirabcl m si/t and impoitance so as to become the neive tube 
oi exibiing ioims m 

Ih cxpluution of | 

than m the is&ump- 

plurjux,— an a$ A" NEMERTINC \ 

sumption whicli the *'}/ „ ^ u j # 

leeeut diseoveiy ot 
the tine nitrne ot 
the pineal body has / 
icndeied untenable/ 
m the latest foun l 
advocated by its ' 
ingenious autlioi, 
whose speculations, 

neveithelesb, de l„ yj u l 

save the fullest re v — x 

cognition as Inving ~ ttftQvgjvrt - , A 

stimulated mcqmiy r / / / » JLiJLLJL »-/k ^ Jfl 

and guided obseiv i (fit L * fft 

^Balfour (/o) in 

doq t Dohin s views AMPflloxus 

md considered it y I0 g — rompanson r f nu \ ous sv st trwof iNen it ip, 
probable that the apurmtiveCnn ih u l I ;) i n Medm cl i 
uoisal position of *»noem whi hheeomcsilie n \el n mtlie Oiamate 
11P1VP nrrl m m<i^ ijktoi w uquiim^, an aitmor ulug meat m 
mi the formei ? latcul it nt (u 0 H an Ik ft) at sent U 

I eitefoati could be tl ftcneriti n m Anil 0 Ij gmgflu f latcril 
accounted for with ntne f uuiig a sm^l Uw^e \ Ik n eaeli sik in 
out mv assmrmtion c Ntmatme m l tnol en int a n etan eurutsm 
thoCifti ide t, 1 nrfs ot v i^us noi v t ot the C amate , 
of a substitution Oi y 7j |n sa ,l lwts it terns ^\cn oil ftom myelon n 
a qmi of gill sutb I i hk lm 1 min ut t \ ulnli trsofthtsentnes, 
the onginil mouth, hi ieqic nttU weep irate nerves 0, moutl (After 
by asamuitift that Hu1,h ,r > 

qnmihv tly the nave coi 1 consisted of two hfi r tl i ozds as seen at 
the piesent time m the Ycmutmo Y orms, and tliat these coids " 
have coalesced dw mUy m VuUhcda, just as it is eleaxly demon- 


the neive ord m 
Veitehati could be 
accounted for with 
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mbit tli r h i on 11 Ift li nl 1 hn nlr cl? ntt t n v U 
I i n tin Aiimli 1 \ nti tin i\ la n 

ib( c nip am L tl \ at 1 1 t s n n us \st mwith tint t 

tl { Is m n s h i 1 ihluml 1 \ tli jus lit wnt i is 

il IU J{ ill ht ti nn j math in lift s t ) ij 1 
i t mi t su! tin In «t t u i this i in Hull It 

in, n i i i tl n t \ mis ~ i L /,) i 1 \ lr| 1 1 in m 

( i stin nl li 1 1 t ti ipnsu I N m itm u l > < it mik 
i\ \ pr HI ill 1 ! 1 1 \ u n sk 1 tl it V it to h 1 1 

ot l r ft i rut in it i ill um null! 1 in* lit Ui p 

1 in m l itii t tli \ i i tut mLi t It tl nn i miti not 

Hit qil an m in m u with tu l»\i \n\ is i In ti 111 

\ut hit inn 1 i ast limiaut )1 tin ]i } > is its If AJn 
( n Uw ] h lus 1 umi itt n ion rln in Inn doi ilma ft 

\ tn Mu si to i nliii t * tli ^ it It t f id i sjinilnnt 

( i 1 whils* tli ^uit hi ul li a i Is ot > tm itims mil the 

1 t nl ^ njn m win h they t t uul tut uil>,su duij uul t) 

th liUnl -.in la ot tlu f i lain i p u ot Cum it i th tat t 
Tiid tlu u at >1 Hit lituil line (si ii^ ( I lie ii ni| anson is 
ticngtliui l ty tin iMstini oi a motun u s n s ot tiansuisi 
ncncbiuthc ?stmntiia,nla h tonesi ml in l si tot tliai m ti 
ir c ism in l tli ii roimtAion with a dots il lm Inn tiunk, with tilt 
s| linl l u s d i tt utti Hubi edit is ni tul t) insist tint hr 
tlx mtK^udtln lu maxims a itpitst ntni^ tli du t mustiy 
(.1 V )t l i p 1 ut ht points cut that liont tlu ji umlnc oonlition 
o f dii donate animal with i pi uioim nan tunic, it is itadily 
am 1 1\ il It th it it nit w is d uloped m which the n i\ous tissue 
a mean ntntc l m tlu u coi Is, -unalnn doisal uul two httial — 
ml horn such a him we c n dune tlu Cnmit s t audition lay 
t\ ssti <hulopimu| f tlu it dim tiaet aul ulitiuly small 
<1 a lo] m nl il the lite t l coids, whilst the Ncnumin s eonlition 
i ould h iti mu 1 In tlu t onuise piou s> 1 le tubulii oil lit on 
ot the ceulto sjual lune cad cl / )tlu f a it may hat be u 
nmlvf 1 is ruw uij ^aunlly ngiulrel is bmp m it*, oujui a 
jni K deuh pnu nl il liatim It w is pnmitncJj sepuateel tiuii 
the (pula mis by 1 lamuialun ml m sinking and the mode < i 
t n null n In m\ lunation ot 1 1 in il lias l n substituted m ice 1 1 
ant with a ^ui i il uuhyokxi il liw ft ^lowth, whieh a tint 
bulky stiuctims oiigmatnu, lai ath a suit ice li mi the tells him 
tint fauitiu tike up tuen pe sit ion m embn amc giowth by m 
a t ^nation ot the ] nail wuti<< TIetuLulu loan, hat 1114 thus 
st n ted, sir ms to li u lx tn utilized diuiug on pi ast of A aid 1 itf 
(\olutun tot tlu 1 si 11 itiou ot the ntivous tib u , 1 y tin rntiolue- 
tion tin cm Ji au mlu 01 un< 1 »s d ( ue of a cutunt ef w it 1, whuh 
(si ipe 1 1 y the n 111 milt in il ( is m 1 in il Am / 111 1 ^ 

1 licit is a wide pp b twen uiy Joiiu pusentnp m appioadi to 
a N mu tux 01m m l tlu most simph Ciaunte \ eitebi tie whuh 
can be irinant 1 still pi ox id d with tlu oi^mmlion d a tat ten ti 
of all Ci ? it 1 lop iss li om sin h a \\ orm lik nun ill > i < 1 im ii e 
wt hue 1 1 a< ount im 11 id mtu lu unonjfst jtlia new (kubp 
mints (1) 1 41 itly incrcisul met uni nan showm^ itsdf in the 
srerm 11 1 itiou ot tlu inuscl s 01 the both w ill and tn the 1 p titi u 
of then pluiln, (3) the cli u letuistie sensi 014ms, (3) the lalcnl 
mil median longitudinal iolds 01 continuous tins (1) the caiti 
lt4inous aols and bus ot the skeleton, (5) th ^lll silts, 0 11 if 
w i limit the nobehord to Le iciicbented by the piobosadem 
slu ith 

It 10m mis to lmpuie \ hctlmi the snurtim ef the othei Vo 4 e 
haht tluows h^ht on tins long hypofcht tic il passage horn the 
simple Woirn plusc to the el aboiate Ciauiato, 01 feU4g< sts anj other 
aneestiy, 

Tnr Cuhclocuoitu 

Char- Ccphahchoicla aie Vakbmia m which there is no antcnoi 
0 tors of dilatation of the ucivo tube lo fnrn a bi un (see hq 6) and no 
Ct photo specialize d skeh tal br un-case I he no toehold e\ tends item oue 
eUrifa exti entity of the tlongitc body to tho otha as a tapering amcon- 
stneted lod, rassmg antenoily some distance m front of tiie 
ncive-eoid Iho longitudinal musch s of tho body w ill aie divided 
by tianb verse fibious septa into a sones of segments (sixty -two m 
Anwhmus tenaolatus), the more an tenor of winch aie 111 front 
of the mouth and not m any way faacd to form a head or ciannl 
stiuetmc Dense connects e tissue (difteung but httlo horn cai 
triage) lorms an umegmented sheath to the notochoid and an 
imbrokm neural canal above it, ul which the nene coid lus 
The same tissue forms a senes of metamenc ally repeated fin ri^s, 
which suppoit the base of a median fin extending along the entile 
doisal ammo Tho fin is continued v entially fiom the c ludal e\ 
tremity as fai forward as the anus, but without fin nys Two 
lateral un growths of tho body-wall (the epiplema) extend one on 
either siue from tho bead as far back as tire anus £a< h ot these 
is divided into throe regions,— (1) an anterior, which forms the 
prsooial hood, (2) a nudum, which forms the wall of the great 
branchial chamber, the two folds meeting oue another and coales- 
cing in tho ventral find hue, excepting where they leave a posterior 
mcdxin aperture, the atnopore » and (3) the post-atuoporal pt (anal 
^ vantnal tin (extending between atnopore and anus), which is formed 
by the complete coalescence of the two folds behind the atnopore 
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Fio ( — luipl 1 iws lu icvhti % Tan ell (Bmnchobtom lulnevn Oosto) 
(Ori^miL Uuwm^) (1) Litcnl new of adult, to sliow j, nenl 1mm t] 
my >jtu im iav?, and O onad!» A 01 tl tuitailcs (2S to 62 m full grown 
tmmals m to 21 in li lit giown siccmuns) B p*<coul hr od 01 pi 101 al < ti 
idem 0, 1 lies led \enttil smftct ot atual cbainbcr, I)i D t, gomds 
tw enty six j au s, e am 1 It ni w till my ototnes 10 to 30 1) , met apl< 111 01 late t al 
n W on dtml epipltm , I atui t oie coincident w ith myotome 36 , Q 1 0^ 
donW \enti il tin nys extending ii om myatomts -J7 to 62, but hat 
mg no numf xle il Hlatton to them H, position of anus, betw < tn my otome 
r j] and 62 I, notocb id pi rating beynil my 1 tomes, K?, E.37 myj 
tomes, or muscutu segments of body wall Umnumbei LK>o L ao l 5t dor 
s il im nys about 2 0m number, the hard substam e if the lay Tetng absent 
it th c\tnm( ends ot the body (these ha\ono e nstaut nrnu ue al uUtiun 
t > the myomt 1 s) M not ex hord as se( n thu n b h the ti anspaient my ot< mes, 
ilia fhm douHt lux l sj acts bung the connatue tissue septa ml the 
ht ukr stnees the musculai tissue oi tbe 2113 tomes N, position of biown 
fun ncl of It ft ei U ( ait to e a 1 onuc canal) 0 nene tube resting on notochc rd 
(2) Dissection ot tnt By a honrontal mcisi n on each si le ot tho 
body a lai to o seutrol aua lus been sejamted uid turned oter as itj wne on 
a lunge to tho animal s left snip the puior it d phat yngoal ugic n has then 
bten dcttclied fam tlx adhuent epiplema or operculoi tolls (wall ot atml 
01 biand ml chamber) by cutting the fluted phaiy ngo pleural membrane cl. 
ami separated byaseiticil cut from the intestinal regnn a Tdge if gtone 
lonued by adhesion of median dorsal surface of alimentary canal to she ith 
of uitochoid b median doisal surface of alimentaiy uml , t lclt rtcrsal 
aorta , uj, single dor sal am ta formed by union oi th* two antu 101 \ essels a , 
sanu vessel resting on intestine, <f cut e lge of pharyngo 1 louial fol U f 
atrial tunic, really the onginal outer body wall b f le thi downgrowth oi 
epitdeui 1 ri , atii&l tame (ongmal body wall) at non perforate lc/ion, tut 
and fcunifd hack so as to expose pen tnicnc ccelom aud intestine 1 e, up 
staudiUb iolds ot Ik dy wall (phaiyngo plpural folds) on altt mate bars of pa 
urate region of body , /, atno cotJomro canals 01 biown tunnels (collar pores 
ol Manoglomi) <1 casity ot a gonad sao, w, tut musculature of body 
wall, n, anus 0 post atuopoial extsnaron of atrial chamber m form of a 
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mini i < mi 1 itunpmi , li pilu ft (lira * mt<st l 1cm t 

X \ | ul Mill tw xi iliu ent u> f xnu mlslit ith ii t cli 1 1 uml 
h\\ 1 l u liuirl d oil xt$ i } st itii lriLl \ iti u i intestine j 
- mils 1 met q 1 in c uttir „ 3 ill \ issu thion^li a u 

i i lit atu V il inchixl lumb 1 11 it 1 } issc l ti licalim where 
t i xi Is ! li i i the atiicicK n t n an \m i uenlcuo < 1 in of pi i 

l */ j Jp 1 1 tir n 1 / ( ) til u^t 1 to sh jw ihic a 1 mic can ils ( Irewn fin uds 
tljii st i) lettim is m (-) , , , 

O) S ct util n tiansv isclv tlacu^h 1 1 tcitl ir»,icii nt u t uumiti n of 
j L1 ^ x\ ()liictoi> ulut l pit < u mimil s lcit si l its w ill c nilu 1 1 

\uih i! tu c li iu title 7 i ut sit t (iu lini ut u > j ) i ml ui 

t n ii j n 1 n iu tulc r lust i in < f nerves m s eti i 7 t n i> 
i \ t j 11 t 11 1 1 1 si tee i mn 1 nj t lie ( artf ct or In) 7, 

sul h i Ul unit 13 dves 1) asji rnctii il «mk n 10 I jn nllnol 


lit on uull> doullt chaiaotu of tins put of the venti il fin is 
in 1 ic at c l In the doubh sines of met imuic im lays which suppoit 
it It is piohibk tint these “tpipl mil foils ot Ainola ts 
anespond t > th o{eiiuki lolds ind lat< i il fins ct Lnmntht Is a 
( ntih ^mous tin i xvs arc dcvtlopcd m the ituo plimal (opcuuln 
n^icn ot tlu qipluui, but i longitudm d unsegmentod Im <i 
c u txh^mous cou&i t< ncy st lengthens its bide and bounds a 1) mpli 
hoi ling ( ill il (o m ilg b) 

ill gill slits m A nph i is ue i ay numerous (one bundled oi 
incic) an 1 hue no mime null i elation to tli xnetiznm? ot the 
inns ulai boly w dl, though the hist few which appeal m the 
uubqo coat spoil l at the time to sueeessiu myomaes, — 1 1 eh Lion 
winch they subsc jiientlv lose The sides ot tin gill slits ue sup- 
1 >it d by chitmous ( ) bus, and each slit is <lu id eel into two equal 
[ utions by i lougitwlmil tongue oi bu, which ygows out tiom 
the ilotsxl margin of the blit soon afta its fust foimation Tlie 
number ot gill slits met eases contnmilly thiou^hout the life ot 
A ijJuo us by the toi matron of new ones at the po&teuoi boidei of 
tlu pharynx, whilst the myomeies do not meicasc m nuinbei attei 
caily embiyome life 

The neives given o£t fiom the doisal neive cold of Ampluouis are 
ef two 1 mdb — doisal and venti il The doisal ncivcs couespond 
m number and position to the mjomeies, light and left, except m 
the most antciior legion of the body, wheie two 1 u gei puis of 
doisil naves aie given olf fiom neai tlie cxtiomity ot the ncive- 
eoid, and pass foiwaid, supplying the legion which lies m hunt of 
the ttimmation of the musculatuie The venti al naves aie 
mmnte, ind aie given oil numerously, right and left, fiom the 
nave tube thiougliout its length Ihe doisal and vential naves 
ot i single myomeio appeal to couespond, lespectivel}, to the 
doisal and veutial look* ol a spinal nave of a (hamate 

Uieieis a single olfactmy pit in Amphioxus, which icsts upon 
the left side of the antenoi tmmnation of the neive eoid (sec hg 
7, 1) Within the cavity of the neive toid at the same point a 
l itch of biown pigment is pie&ent (eye spot) There aie no lepie 
sentatu cs of the lateial eyes of Gumiata and no otocysts 

Theie is no icpiesentatn o of the Ciamatcs’ swim bladder in 
JuiphiQ&us A single wide diveiticulum of the alimentary can il 
lepic^mts the livu ol C)amuta , the pancreas is un represented 

The visculu system, is singularly incomplete large ti rinks 
exist, but ftw blanches and no heaifc, whilst the blood itself is 
colouilcss, and communicates (as in Uiaiiiatci by the lymphatic 
“hearts ) with the coelomic fluid at vauous points A contractile 
vential trunk runs along the lowci face of the slit phaiynx, and 
sends vessels light and left up the successive bus , these vessels 
unite above, asm Ctamala, to foim a double “doisal acuta, * which 
posteiioily becomes a single vessel A portd system of veins cm 
be tmed m connexion with the hepatic caecum 

No system of lymphatic vessels, noi lymph itic “glands,” nor a 
spleen exist , hut the coelom, and ceitam other spaces m the 
connective tissue, contain coigulable lymph, and couespond to the 
lymph spaces of Ctanmta 

Thae is no senes of nephridia, noi a icnal organ formed by the 
coalescence of ntphudia, noi aie gonaducts present The “biown 
funnels, 1 a pair of funnel-shaped tubes disioveied by Lanhcstci 
(/-A place the coelomie space ol the opeicular (epipleuial) down- 
growths of the body-w all in communication with tlie space which 
these folds enclose They appear to be identical with the “ collai- 
poies” of Balanoglossus , and it is doubtful whether they represent 
nephndia 

In the larval AinpJmxus there is developed from tlie left antenoi 
calomic pouch a glandulai tube and a sense oigin, whicli aie re- 
presented in the adult by the structures marked / m fig 8, B Quite 
distinct fiom the toiegoing is a nephndial tube lying on the left 
side behind the mouth of the laival Awplnovu s Tins tube is prob- 
ibly the same thing as the subneui d gland of As< ldians and as 
tho pi obosudean gland and poi e of JBalanoglo^sus All ai o pi obabl y 
of the natuie of nepluidu In the adult Amphiovus the nophndi il 
tube is in an atrophied condition, though large and a? tive m a late 
larval stage, when the olfictorv pit opens into the nornal canal 
llatsi hek (sj) describes this condition m 16 cntsmbilddA' but nor 
m adult examples 

The gonads aie distinct ovaries and testes, they vri developed 
m distm t male and female mdmduils m ronespondmg positions, 
vw , m that part of the coelom which is earned downwirds m the 
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Fir 8 — 1 Tivnsierst sections ->f A)\ti ixvb (Oti^mai) A Section tlu ou^li it 
>n ot atrin calnmc c mats B fecction. m flout ot montk , the ii e lit an l 
left sides art* tiansposel a, Civity sunoumlm 0 1m uy, a tu^ray, 7 
muscular tissue ot my tome c neive coul d, n< tc choi d , t, kit aorfca / 
thickened ridges of epithelium ot pi ecial chambox (Kadi i 0 i o au), g, toiled 
tube l 3 ing m x coelonuc si ace on ? ijht side ot pucoial h >od aj paiently m 
aiteiy , h cuticle of notochoid , i, ccnneetive tissue sluath of uotoch nd 7 
median ndge of skeletal canal ol nerve eoid 7, slcletal caiul i iotectm a 
neiv c coi <1 m, inter segmental skeletal septum of myotome , «, subcutaneous 
skeletal connective tissue, o, ditto of metaplcur (this should lx iditmly 
thiekei than it is), q subcutaneous connective tissue ot venti al srufuc t i 
atnal wall (not a can il, is supposed by Sbeda and othus) t, ( piblastic epi 
thebum, s, gonad sac containing ova, t phaiyngial bai m section, out U 
the “tom,ue bars alternating with the mam bais and devoid of pharyn Q c 
pleural id L and coelom , w, so called * doisal * coUom , f, lymph itie spac 
or canal of metapleur, y, sub pharjngeal vasculai timik, bind vessel 
(poital vun) on will of hepxtic ccecum w, sjac* of atual oi 1 rauchinl 
err amber , bt>, ventral groove of pharynx (mtenorlj this takes the inm ot a 
nlge), u hvptrbranchial groove of pharynx dd lumen oi space of ht patic 
cacum ee, mrrow ccplomu* spice sunotmdm B hepatic cvemn tf hmn^ 
cell layer ot hepatic caicmn qg, inner face of i pharyngeal bai cl tiled with 
hypoblast, the outer fice covered with cpiblast (repnscntcl black) 7 ih a 
mam ph irynge il bai w ith proj cotmg pliai yngtal f >ld (on which the i ( f ei ence 
line re&t&) m section, showing cocloune space beneath the blacl cpibl isfc u 
transverse ventral muscle ot epipleura , Ik raphe oi plain of fusion of two 
down grown epipleura, U, space uil nucleated cells on doisal lice >tnoto 
chad , mn, sinul u space an \ cells on its venfcial tree 

descending right and left outgiowth (epipleura, opeiculi) of the 
body-w all, which encloses the atml or branchial diamboi The 
gonads aie twenty-six pairs m numha, conespondmg to the 10 3b 
myomeies They aie devoid ol ducts, and discharge their pio 
ducts by dehiscence into the atnal chamber, whence they pass to 
the exterioi, cither by the atnopoic oi by entering the plniynx 
thiough its slits, when they are elected by the month 
In many respects Amphio&us, the only representative of iiphalo 
chorda, bears evidence of being derived fiom a moie highly organised 

XXIV. — 24 
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I litDii westiy ltsiml < 1 111 (b mourn, in tin, «xud m hallow watei, 
uj i whilst its gm i il 1 nil is that ot a swimming mimal) md the 
i pi u uituu fit-* to 1 ^ lint ms U cun <1 into tin ]lni}ii\ by cilmy 
/ t cui ip it ) in th imelv s surest su li i lust i} llic vasiuku 
/ y n /tv* f tm l 1 ite u 1 1 in \tt liiiomplcle m d till, su 0 ^stm a in 
nl th itiophy t its tin l hum lie s winch is e insistent with the small 
\ itc si smith genet al punt lpl tint it mphwas ulai 

1 to ^ t mem onh 1 1 i 1 | liu in animal win li Ins itt lined to 

w isli) u i imlulk lht il sc ice of will lo lop Is ns oi,ms md of 

* i 2 1 j ill iti n m m unmal win 111 is nil mill tosiuh lihon 
t n if stiu tmt as is dnwu la th ] h i\n\ an l atml oliamloi, 
ml win h in such w 11 1 \ 1 i cl mus Its to th 1 1} wall, is m 
m nsist li y best \\ lie ill la li b utn lion so too tin oxxstoii e 
ot th ehbont suns ot imia}s win h ai ait t pio[oitionto 
th n i li until i pm m nts ot s> smill i i im 
1) , u nt thouJi J i}l s nust le 111 nicest l from 
whi h it slait l ui its Hiio b icssiv sui i \u # s ]i bill} a Lug 
ana 1 hind living ( mint llicic is no it ism to siijiosi 

tint tlis anctstoi In l i cmmim o tint the mmuilai segments 

md si^iiiitil nuns m its i ]lnhc i ,1011 wne fused md 
w ldul Jmphio is li s [nhill} hi, is ompii d with th it 
in estu lit i dty saw l oto jst , tie \ hi l In ml ihoac all si/o 
r lh epi] lorn il fol 1* win h lie v f liu oi 4 ho j 1, bnnohnl oj eicula 
mi 1 mksui a utnl lin writ] id alia on^unll} 1 ss d vtlo|ul 
luei il i Ig s, pule till-, the gill slits mttnoila and post milj 
saun^ l) thou unluhiion to assist in boom non, whilst the 
in dun im anl its i tys wao lit go md tun Inna) 

On oi the most < turns fiatuus m the stiu tine of Amphoxi «> 
is its t jmm ti} 1 he anus is on the animals n,ht site, the 
i asil 2 it upon lb lift , the mj mints oil the tw a suits of the noto 
d cul do not i uuti and the light and lcit doisal spinal nines 
d lid an o i s a i stohmr amthei Iho ojlsiio onclusiai i oison 
i 1 1 ending this is iu ui isti 1 it atnu, although tho eaily laiaal 
t i in is as cunousla i *y rami h u al is tho adult J) pit mus habitu 
ilia tests uj on th san l, lyin*, upon ono si 1 of the bo 1} , an l it is 
] s«*ill tint- the dist ltion is lolitul to tin habit, is m the ca^o 
ot tin Ilnuontdil lishis 

Howev u we una < stmute A) i \ In > U6 wi aio no+ led l>} it, though 
it-* museum mot in usm is so well linikod, a siujo sup m tho 
dm tun of ilu Aim his uutliu aicvvi lol luectl}, it is tme, iu 
th ill it tun d JStn tint in cornu \nn with thos< points, as ti 
uhtonshin i noto hud with pnbosus sliuth md n laeooid 
a itli mi Inn 1 isil no \e, insist luily Hul licht But it will bo 
s tn below tbit, I a th a,u mont of l i^hn i with P ihanjlossus 
m the stiintiuod the iiihiahoii 6 oi lhe}haiyn\,mtht pos ession 
o( i 11 u pous in l m thi } i onl ,1 rndul u 1 id} , we Uo am\ o at 
an li lpntiut u miiMm a itli KcmiiUm hko ionns 

Tnr ITronri i n 

< liu r i rh)ulf aie V ihbt th win h, with th exception oi the gioup 
a icis /a i that ( ip/t t h i tana, P itilhi i, Oiloji u t ), luao uiodt l 

ot It ui) in ni lud h un tho chm taistu ^attbiati stmctim, show 

oho la in g null i notochoi i noi luuoooil and n ill slits onla of the 
mist lujily mo hhod ind ahunnt ioira some howovoi putam 
Aaudunsh [ass though a laiaal (onlilimin which lliist stiuo 
tuus ue pu sent in tho nonn il l im It is nieces uy for the pui 
p m s c i tho pu out aiticic io < oniini ( m attcniio i to Liu t t 7 i t and # 
to the hi a al foi ms winch rttaai anu&tnl ohm tei (lot i de 
styptton of tin whole gioup su the uticlc II \u u v ) In U'to 
tin h thus signibzul tho notuchoid noaa leithesfoiwaid into the 
antiLiui pit of the bod>, hut is ton bin 1 to the tail (hence Do 
db/ 1 1 ) The lmyitmlunl mns< 1< s of the ugion ti laeised h> the 
notorhoi 1 show tnus ot metimmc segin ui ition, which aio piob 
abl} ciuvn als of a mote complete dov loomed of mjomeus in 
anicstid foims [ 16 ) llieie is no tnu in Laimlia of im raas 
oi othei skeletal stiuctuio Com spending to the opeiculai folds 
md epiplcuia of Cut mat a and Ctphalochwda ue ridges of the 
body wall, which piotect the phaiyngcil gill slits, m l may give 
use, as in Cophahclnidct, to an enclosed atml chambci with 
atnopoie Tho gill slits m these laiaal toims arc fcav in nurnbu 
(ono ox two pins), but iu many of the ibuiant Utothrdti (by iai 
the unjonta of the gioup) they buomo cxcossiaely numei ous and 
complicated m stiuctuu, and aie su[)poited 1} a chitmous (^ 
framework, as in Gephahthotda It ha& been suggested tint the 
fenestrated stiuctme of the phamgeil wall m Tumcata docs not 
i opiesent a senes of gill slits, but a single pan of slits subdivided 
1ms suggestion is woithy of furtliei considci ition 
The cerebro spinal nem cord is tubuloi md piesenis itself os a 
dilated corebial we^iole in fiont of the uotochoid, and as a nanowcr 
lunmng along the whole length of the uotochoid 
Sense oigana aie present— a single eye with pigment and lens, 
a single otocyst, and an olfactory pit (Zarmhti) The mouth is 
doisal uyjosition in tho Aseidmn tadpole, but subtamirulm Lai- 
niM The phmynt is wide, and is followed by a nauow a&o 
phagns, stomach, ana mtestme, which does not o[>cn ventially but 
^ turns upwapls to the at m The temha have a rudinu ntaiy 
heart and m vascular system,— a fact connected with then dunum- 


Inc si/f Foi the same leason no \ascuhr sjstem develops m the 
Asa hau tadpole until it has cc isc l to be locomotn e and has cnlcitd 
upon its latei dculopmcnt but in the hi & ei aduR hod oil a 
conti utile licut and a well de^ doped \asouki s}st m aie pic&ent 
No undun d lc neph lln ue pusent m Lai i all t noi m the hi \ al 
As ldian, and no stuicturc eompaiable to the colhi poics of Lai a io 
ql 9 iib oi tho atno culomic funnels of An ph io us is know n m them 
Ihe siibneiual gland howe\ ei, a Jandulai tul e o[ enm n anteii jily 
nen the mouth of th phai}n\ ij_ peais to 1 e identic il with the 
pi(OialhnilghndoLhi/7io sanlthepioboscisjoicanl hnl 
it Lola n oq lost) i s It is piolnbl} to be ic^aided as nephiidmm 
in 1 has be li cmi[ lied 1 y Tali i and Yan Laic len t > th [ li uit l 
body of C amah , with which it cones[ onds m [ositun md de 
\ elopmtnt 

Ihe ^ mails of Liu i iha aie developed m in ^ulai masses on the 
w ills ot the cc lom, o\ ai ie& and testes in th same m li^ l In il 
As ibove indicate 1, time is a sin ill section oi U ho h which fhssi 
lotun in adult life the tidpole like foini and tho esseniul A ate lie Uon 
hute oigans which aie exhibited bj tho laiv e onl} cf otliei Uto oi l 
diotdo md by a few onl} of those Urns necessitates a pmui} u o th 
division oi the Uanih into two b i ides 
Ctath A — -L era uu (A^penchculai ia, Pi lUllana , Oil oplci t ) 

Gt ftlo h — fe or 4.1 \ 

Ch&s l—Asuhx (S iriiphcc , LoaaU% Lmpo if a Pfn 
9 mdea) 

Class II —Salpifa mia (S alpiuka, Doholuilca) 



La a -It till tn (Appe ah uln v) fimta one of the U ododi (Oiminl 
unwms ) \ Lvtual suiiic vuw showantf lnbitual cum e of ‘‘body 
at ri^ht ai gits to tail B Oi^ans cf b ly as seen by tianspaioncy r 
Latu U view ci b ly witli t il in moijbolo^ical pcsition sliowan fa oiuuis by 
ti at %i ar ncy D bmUe vitw of animal iiom below to show apirtuna i 
Oucj st m com\u n w lib bn n l clfatloiy pit, i, doisalhool il nave 
tube passing tmu enlai b i 1 bum to caudal regn n, wlier it ionns rat tiue 
g ixiguon ana asuiese f mmoi enl ai gements corresponding to the rutlmif ntai v 
myctoma oi mjomeies of the tail e stonncli , /, ovwy j testis , A 
n itochoi l (moclmrd) i, ncm lube oi tuyclon m tail 7 iiith myomei j oi 
moutli nUb > n ’ n> b1 ^ ^ °> ondostylo oi hypobianeldal gn ove, 


womcrw am so extremely abexiant and show so little moieRehtions 
than a transient acvolopmental indication of tho essential Yute of Th j 
brate oigans, that we cannot hope to get much positive mfoimation thoula , to 
fiom them on the subject of Yoitebiate ancestiy Only the minute Yeite 
Ammrnhn * (Larvaha) retain tho Vertebrate siiuduio thioughbnie 
iito, ana they aie obviously on u count of then mmute sue. ix- ancesfn 
tremely degenerate It is possible to make hypotheses as to the 
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ita 01 1 i hi i ion of tic in bis cf Ua to It ml tv 
mmluii v u (lnt tli n uictsUy In l l \ li 1 is 1 i n li t c nhtnn 
is tint h \iu I) L (t it n the oth i hull il lo s nit s un 
111 1) Hut th u pint it In pen ii n th main an esnllme 
hiq lo On t w is lu a thin, ri a ii so lew is tlnu it 
v Inch / pi i In nulie 1 Ml 111 lift l ntnti n tl tmiik ml 
till 1 v tli limit iti l vf the liotjclml mteii ily is a n ai i np 
pi nh b Ci m tiuetui tli ui tint sho n 1 ) J j u it 

whilst the 1 inn 1 lcpuuutot i In m ol r niluihl leiativ 
si y 1 s l 1 u un b tli < limit btlim i l ip o i 
7 lu n tun i in m lu so stioujv l v b[ l m tms list ai 
n t iis nt m l to 1 ns is oft u nnmtunel 1 it ist in i 
1 1 limeutu} ium mil dug th it th j ml in a ilia l v clop 
nc ^ 

Tir III vie int 


II ? he >ni} use h 1 i n le n mis f ih / l 9/v— imm il> 
ihssih 1 1 > ( h ill iui is L ii f an m lei 11 ^ at lh>lum 
ot the u mi il km 0 1 m Ih ) ic V too it ( otvvjimliko tonn, 



Tie 10 —I? danoqlot us anatomy mid dec elopment (VI like l fi mi Bateson ) 
A Lala)iojlo%>us 1 oimlMtJ i Bateson, tnm the coast of Yn^iun US 
natmalbize, a, piobo&ois 6 colhi c, puf iate ic G i n d flattened cl D est 
nc region c tyhnluul hint ie D ion B Dn a i am of doibil view showing 
cu tam m gans as though the b ) ly v all we ti anvparent C Di i a i am of i 
vertical anteio postcnoi se tiou D Dngnw of i da sal view to show 
vessels an l ueives by tnnspaiency L Diagram of a tnnsvusi section 
thiougli the ollai 1 Ban aofJS 7 owakw 1 a diagiam of hoi izontal sec 
tion G \ ti tic il 1 ngitu lin it section of vn oldei 1 u va of the same Letter 
m a B G — a pnboseis &, allai / neive tunic of pioboscis j pioboseis 
toit(cilnkdoniiee) h n tc c hold (lnuite I to a wmll tract cf modified tissue 
dtmtl ft im pi eaul c\iension of alnnenhiy canal), % doisiln i\e plate 
7 c ill u p ne (i i 0 ht and left) opening to eaten n ti om collai c el mi yust be 
math the oollu l contmuati n of dorsal nave I late a* i none coi 1, m 
l lmyn„ul pal nations ( B ill slits) , n c rlcm of pu boscib (uitei m a^gos 
[umitive c dome pouch) i* ollai colon (ri^hfe and left middle coelonnc 
1 1 ucheb if enibi yi), l ly co 1 m (li^lit an l left p )st noi cceiom \ ouches 

cf embij ) t mouth p i entail ncm tunic ot body -wall q piolobCis 
glan l su ui K connecting dors il n l ve phtc vaib outei w til t f collai 
c ivity of i li n v ne m ft out c l pei foi ate i c D ion t dilated p trt (lie a t) of dor s il 
\ cssd witlnn pi b iseis glan 1, t b is il a essel it l lood vesbels of o a ly wall 
m secticn u jauel ntiu-s of colhi ugion m tians verse section , u pen 
hemalcUom suuounthu^, doisal vessel moll tn O ion / digestive i£ & ioncf 
rt ut(mcmlijo) it mesobhst H Larwot motbei spues of In mjtoms 
known as the To nat la hi \ a of I ohann MuBei in 1 1 < sembbn^ an Be lunode l m 
larva ai preoialcilntoUanloffo mu t 65 post onl Utto tr tenrnml 
ditt) dd mouth, u ipcal plat aud sense organ, ff t eitiil bj stun and 
pme, u [ut kh anus 

elongate and soruevi lnt flattened fiom ahovo (low nvv ards In fi ont 
of the mouth i& a long eylmdncal piohosas and belund it a collai, 
the liee maigm of which is turned back w aids, and coi responds to 


he \ i ul ii C£ mil id Is f ( i f i 1 nil f / at i 
IIlis mini io suq tel i> tin Usf iu of a } m cf II i 
1 i s<] nu^mtith lm til cclhi st 1 I vnhinuls 
l 2 6 ] n mi) th p i] I mil c eb not tint mini] \ 

]iol us j 1 m it 1 1 si l into th pc nl 1cm ft 
ti jnljsi ui 1 m I J ij ) is e\ictl> l pic eni it v j 
th si ml il) [lie l[ ic vln h m tli joun^-i jn s(i eoi lu ^ 
lolfitscld /)1 Isni) Hie tiluhi oum I in Ui jiu tlx hit 
e loim dim] i 1 th [n nl hb ot tint aim i 1 1 hew hoi 
sniiat ot the 1 o h is ulnte 1 ^ m Ne nc tin s an l F lim > lui i 
an 1 is n no jtli i A at I in I 11 win, th lluisi[ ^oiaUl 
u^ion t the lo ly — ^ll l s i s q nin^ li mi Hi uti siuh e ml 
the pliu)ii\ In lev iin^ i un 111 l i toi a inn i m A} 
it itiui ml th Yscilm till 1 nl> me pan ol _,ill slits 
lut tli ) ul pi i th m icise m muni i is tli amm 1 ^iow 
in lcu 0 th lli v l s n hie m tom ^ul sliii tui th s ol i jji 

i ihi intc hoi l (//in h^ 10) anses at Hi ait a i ml ol 
tli Iry[ vllist in die jaun^ and ^iov b 1 iwud i inin^ i sii} poi t 
ioi the l ise ol the piol o as It is limited tv this vci) snail 
legion 11 k caebio sxmilneivf evul ju^iintis lv \ Ichinmalioti 
ot i s li l coid of qnl 1 ist m tin mi l loisil line t tii nu 1 11 tlm i 
I the 1 oly then by im imnti n oi its two ails it e\lai Is is i 
dibe 1 th mteiioily anl ^ostaioily A & neiiln moik ol nave- 
I lu (ml alls 7) exists bencith tho epi l l ms all ova the loci) 
the 1 1 ol s)st<m is pcailin, coisistnq of an intenoi li it onl 
i doisii an l vential vessel , tucse aie unit d b) a plt\us ol snb 
ait mans vessels Ihc musonl tun ot tlie boil) v\ ill is not biokcn 
into su cessive nryomcies but on the otha laid, tin gun Is 
(ovan oi test )«nesa like, mil as m A ijikw i , ai re[ ateil 
m a sm s tin ou D h out a b icifc 1 ngth of the hod) In the j lai)n 
e, il ic 0 iun the h oml sacs iqec in numb J with the gill blit 
Lliae ue no ne[ hi ilia (unless piohcscis jae and collu pues ne 
to be soie 0 u let) hut the conne live tissue cells of the bo h e iv ily 
tie active is euietmg incuts is m Eclimcdeuns an l in l 1 onl 
md i hi^c ghnduln oigui in the pic bos is ittiehe 1 to the a d 
of thcnotoehoi l appeus to hive to do with this function Not 
tin 1< ibt leinaikabli ia t al out EcmOwi la is the liauuo of then 
hiv t No othci Vcitch ata pi sent laml ioims which indicate 
tlio natme of the eaily anccbtnl histoiy m vvlnfc we may ciLl 
]>im clioidal times , howevei mtei estm s the Asali n hiv a, oi the 
) oung Ampin o V6 , and thi embi) o dog fish, the) do not take ns out 
of the Tatebiatc aieu Some speues ot Baht no jlo% is ( 5 B ntijintm), 
howevei, piss tlnough a banded abate luvil condition, which 
was known as Toi icttia , and was consileied to be an Eelmiodeira 
lnva allied to hp\ main , befoie its lehtion to Bala iojl ( s i s was 
discoveied It is not possible to vi w the To nan ia hi v i of Bala io 
jlowusas otha w iso than ldentieal with Lchmodcm luyn, and it 
i esults that Bala no (1 nsus and the Eelunoclei ms b ave l emote b enetic 
alhiu ties of a special kind 

IS o cl issifi-L ition of Umuhoi da is possible beyond an emuneia 'species 
tion of tlie species — ot II n 

1 1 xlc noqlo us l i qc u (Bella Chn]i) Naples tin t la 

2 B iumt>(Rc valevvslj) , 

3 B Jnuile 97 ii (4.1 Agassi/) astcast Un tel Stabs 

4 l Uo)1 (Bit s i ) 

r 2 sd one $ (Uni) Bi litany 

b i o5im(Giul) „ { 


last find a foim win h, Reh lions 
bun owing smd hie, of 11m t 
jet lias not to my higi Awnla 
enee The eih ited*e[ l to Veik 
the complete al since of In ite 
us to fonns like the anctsir) 
boscis of Balanoglomiii 
myaginable oigan sum 


It seems tint m b thmoglowu'} we at 
though no doubt &peu ili/ed foi its 
and possibl) to some extent degenu itc, 
extent fallen horn an ance&tnl emin 
del mis, tlie long "VVoim hke foim, and 
segment ition of Ihebody muscles lead 
Nomei lines The gieat pio 
nny well be eonipued to tho 
1 illy placed in the Nema tines 
The collai is the fn&t 
commencement of a 
stmctuie destined to as 
faumegicatirapoit 
ance m Ccphalo 
clwida and Cnmi 
ata t and perhaps pio 
tective of a single gill 
slit m BalanogUbsns befoie 
the mimbu of those apex- Ph$um 

tin os had been extended Bor X Vertfyrat 
lowing, as we may, the nephndn 
fi om the Nemei tines, and the lateial 
m addition to the doisal neive, we 
find that Bttlmoglmm gives the most 
hopeful hypothetical solution of the 
pedigree of Veitebiatcs Space has not 
peinutted us to go so fully into ptos and 
com as the speculative nit uie of the subject legunes, but we give 
the final conclusion to which om consider ition of the struefcuie of 
tho four gioat bmches of the Voitehata leads m the foim of the^ 
accompanying genealogical tiee. 
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HubiPClit, “Nervc-Tnme of Nemcitme% M m Quart Jonm. Mirr. bn., vol. 
w , IsSO ; (/s) and (rj) Id , <{ Conip.ii ison of N< mu tones and Vt 1 telltales ” m 
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(77) Koivalpvsky, “Lit® JEtcseaiclns on Aseidian Duelopment, ’ in An In 0 
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Amphu/i 14 D< \ dopinent, ’ m Aithw fiu mill oskopibtihc Amtomn vol \ni., 
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VERTFE, OroRi.n (1684-175G), engraver and anti- 
ijiiai), Y\as hoin in >Sfc AlaitinVin-tlio-Ficld^ London, in 
Lfisl. At the ago of tliiituen lie was a]>j>ronticed to ail 
heraldic engravov, a Frenchman, who failed in throe or 
four year% Yertuo then btudled drawing at home, and 
Afterwards worked for seven years as an engraver under 
jMichaei Vandcigucht. He was patronized l>y Sir Godfrey 
Kuoller, and w r as one of the first members of the Academy 
of Painting which that artist instituted in 171 J. His 
plate of Archbishop Tillotson, aftei^Kneller, commissioned 
by Lord Somers, established his reputation as an engraver; 
and he was soon in an excellent practice, engraving por- 
traits after Dahl, Jliehardson, Jervas, and Gibson. In 
portraiture alone he executed over five hundred plates. 
3n 1717 ho -was appointed engraver to the Society of 
Antiquaries, and *Ms burin w r as employed upon many 
interesting statues, tombs, portraits and other subjects of 
an antiquarian nature. He died on the 24th of July 1756, 
and was buried in the cloisters of Westminster Ahbey. 

From tlx year 1713 Tertne had been indefatigable in his re- 
searches on nil matter connected with the histoiy of Biitish ait, 
and had ainunulated about forty volumes of memoranda on the 
subject. These were pm chased by Horace Walpole, aud form the 
hash of that authors AnakfoU s of Paint uuj in England, where will 
be found an account of Virtue’s life and a catalogue of his en- 
gravings. Veitue’s own Hteiaiy woiks include On Holbein and 
(riiatd\ Philtres (1740) ; Multtl s, Cma% Great Seals , Imjnrssions, 
jrom the ElaboraU IForLi of Thomas Sinion (1753) ; Catalogue and 
Tk&erijitionof King Churls the Firsts Capital Collection of Pictures, 
Ltnminp, Status, (1757) ; Calalo jite of the Collection of Pictures 
belonging to King Jauhs IL , to which is athhtl a Catalogue of 
Pictures and Kiamngs in tlu Closet of Qvcni Caroline <J75S) ; 
Catalog m of the Curious Collect ion of Piet ares of George Villlers, 
Jiufo i of Pud imjhaia (1758); lksu ipfion of the Worts of that 
Ingenious Delineator and Engrave i, W. Hollar (1745). 

VERUS, M. Auuklius. See Aurelius, vol. iii. pp. 86-87. 

YERYIERS, a iown of Belgium, in the province of 
Liege, is situated on the Yesdro, 15J miles by rail east by 
south from Liege and 19 miles south-west from Aix-la- 
Cliapelle. It is divided into an upper and a lower town, 
but has no striking architectural features. The staple 
commodity is cloth, which is manufactured here and in 
the immediate environs to the value of £3,200,000 
annually. Other manufactures are soap, chemicals, con- 
fectionery, and machinery; dyeing, tanning, and iron 
and copper founding are also carried on. The town is a 
modem one; its manufacturing prosperity, the beginning of 
which dates from the ] 8th century, is partly attributed to 
the waters of the Vesdre, which are said to bo peculiarly 
well adapted to the purposes of the dyer. The population 
in 1876 was 37,828. 

VESALITJS, Andreas (15144564). See Anatomy, 
voL i. pp. 807-8 ; also Vascular System, p. 95 above. 

VESICAL DISEASES. The urinary bladder is the 
temporary reservoir of the renal secretion, and as such 
contains the urine for longer or shorter periods. In recent 
years diseases of the bladder have come more than formerly 
within the scope of operative surgery, owing especially to 
great advances in the methods of examining the inner 
wall of the bladder both by sight and touch, — by sight in 
virtue of the endoscope, an instrument which when intro- 
duced into the bladder enables a visual examination of the 
interior to be made; and by touch, as surgeons do 
s not now hesitate to make incisions into the bladder, either 


from the perinmum or suprapubically, for purely diagnostic 
purposes. Further, more careful and improved chemical 
aud microscopical examination of the urine enables the 
surgeon to j judge better than formerly what the condition 
of the bladder K Diseases of tbe bladder may be con- 
veniently divided into two groups, — (1) those which 
involve recognizable organic structural change, and (2) 
those which do not necessarily involve obvious organic 
structural change (Sir H. Thompson). The more import- 
ant diseases of the first class are inflammation or cystitis, 
calculi, and neoplastic growths ; but there are also others 
of less importance, such as hypertrophy, dilatation, and 
tuberculosis. The diseases of the second group in which 
no organic structural change can be recognized in the 
bladder-wall are numerous. In many cases, however, they 
can scarcely be considered as diseases of the bladder pure 
and simple, but rather as concomitants or results of other 
diseases. Moreover, in many cases they give rise sooner 
or later to diseases which are accompanied by structural 
changes. Thus “ irritable bladder,” although at first it may 
be independent of any such change, soon gives rise to 
inflammation of the bladder-wall, or cystitis ; and many 
surgeons describe it from the beginning as simple cystitis, 
while cystitis as described in this article they call catarrhal 
cystitis. In this division, however, we may describe para- 
lysis, atony, incontinence of urine, stammering micturition, 
and retention of urine. 

Cystitis . — Inflammation of tlio bladder may be acute or chronic. Acute 
It h clue in most cases to the presence of initating matters in the cystitis, 
urine, produced by decomposition of the urine itself or by morbid 
admixture. The inflammation may result also from traumatic 
injury, from cold, or in eases of gonorrhoea from extension of the 
inflammation along the urethra into the bladder (through continuity 
of tissue). Although frequently ushered in by rigors, the chkf 
symptoms of acute inflammation are local: there is pain over the 
legion of the bladder and frequent micturition. The desire to pass 
water is oiten incontrollable, even before more than one or two 
ounces of urine have been secreted. The urine is much changed in 
^ts character, being cloudy from the presence of epithelial scales, 
pus, mucus cells, and often blood. At this stage also it may bo 
aujmoniacal, though this usually comes on later, and is probably 
caused by septic decomposition of the mine due to the entrance or 
introduction of organisms into the bladder. The quantity of 
blood varies, but may be so large as to give the urine a distinct 
reddish tinge. As a mle, the mucous membrane at the nock of the 
bladder is the first part to become inflamed, but the whole of the 
mucous membrane may be affected ; resolution, however, usually 
takes place before more than a portion has been attacked. Chronic Chronic 
cystitis is one of the most common affections of the bladder, and cystitis, 
its causes are very various. It sometimes remains after an acute 
atiick has passed off, but more commonly it results from long- 
continued irritation, such as may be produced by a urinary calculus 
in or by atony of the bladder. Tho symptoms are not so severe as 
in acute cystitis : tlio urine contains more mucus, but less pus and 
blood, and there is much less tendency to frequent micturition, 
the irritability of the bladder being groatly diminished. Frequently 
very large quantities of mucus aio seczeted, and the condition is 
then termed 1 1 catarrh of the bladder.” Chronic inflammation is not 
in itself dangerous j but the patient, so long as it remains, is liable 
to an attack of acute cystitis, which, superaaded to the pre-exriting 
condition of the bladder, may be very serious. An increase in the 
fibrous elements of the coats of the bladder and hypertrophy of the 
muscular fibres are a common result of chronic cystitis. 

The treatment in both varieties of tho disease consists in giving Treat- 
rest to the inflamed part and in alleviating the pain. Hot sitas- ment of 
baths may be used two or three times daily for ten minutes or cystitis, 
a quarter of an hour at a time ; and, if the pain be very severe, hot 
fomentations with tincture of opium should be applied to the peri- 
UaJUm ox hypogastrium, or a hot douche may be used, per rectum. 
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Diluent dunks aie given, and tincture of hyosoyamus may be sided. Some stones are haul ; otlmis aie soft. In we and weight 
prescribed, as it has a very soothing influence. It may he necessary they vary very much : no And them as small a* a pen and as lmge 
to give morphia, hut geneially tlio pain can be allayed without its as a child’s head. The Digest hi one found in the bladdti <>l a 
use. In chionic cystitis the tieatment depends very much on the human being is in the ltoyal College of Suigeons* museum of Eng- 
cause, which must if possible be removed. Thus, it the cystitis is land ; and in the Edinbuigh nnrversity suigical musuim tlinc is 
due to a calculus in the bladder, the treatment is to icmove the a otone of -very large si/e. The weight depends not only on the 
t al< ulus (see below). Yeiy often, however, special lemedics aie size hut also on the composition, and varies fiom .1 few giams to 
employed to relieve the inflammatoiy condition, and one of the the heaviest oil leeonl, which wtighod 6 tt> 3 o/. 

best is washing out the bladder. This is a simple opeiation, based Seven diffen til kinds of calculi aie described, hut only three aie Varieties 
on the principle of siphon action with a head of wafer, and is carried voiy common. Vesical calculi are classified according to then oi ul- 
out as follows. A catheter is introduced through the urethra into composition, and live ditfeient forms aie vuy generally i< cognised ; cull, 
the bladder, and to it the stem of a T-sliapcd tube is fixed ; to earii but layers ot difleient salts may lie found in the a ,imi t aluilus. 
end of the hoii/.ontal part a piece of lubber tubing is attached, (1) Theliist class omlnaces'U/ie acul and vrotie calculi. Pius uric 
one piece terminating in a. vessel which contains an aseptic waim acid stouts are small and hud, and usually vary u\ colour from a 
lotion and is placed at a higher level than the bladdei, while the reddish oiangc to a biown tint. They an 1 frequently lough, but 
other is led into a receptacle placed lower than the bladder. Six may be smooth. Uiatic* stones are seldom pure. Tiny frequently 
or eight ounces of the lotion aio allowed to flow into the bladder ; toirn the nucleus pf calculi tlio outer layeis ot which aie phospliatiu 
tlieu the flow is checked, and the fluid passes out fiom the bladder (*2) PhosphaUc and cttlcumm calculi < oiisist chuily of calcium 
tlnough the other tube. Each tube should have a stop-cock, so phosphate; stones foimed purely of the unbonate of calcium are 
that the surgeon can open or close it as he desires. Occasionally lare. The stones of this gioup are white, soft, and friable, especially 
bladder drainage is resorted to, and is carried out on the principle those composed of phosphate of lime. They frequently attain to a 
of siphon action. 1 Internal remedies have to be administered, one large size, and most commonly occur in persons w hose genet al health 
of the most valuable being benzoate of sock. The benzoate m its has run down to a low ebb. (3) Osalate of lima calculi aie evce&s- 
passage through the blood is changed into liippuric acid, and thus ivoly hard and dense, of a daik biown colour and tubeicnlated or 
tends to render the urme less alkaline. Attention to the diet of spinous on their siufacc ; hence they aie often called mulbeny 
the patient is of great importance in both acute and chronic cystitis ; calculi. This is a form which gives rise to great pam and mita- 
it should he very light, easily digested, and nutritious. Diluents lion, so that they are generally removed before they become reiy 
arc often of much value, lessening the irritability of the bladder, large. (4) Cystine and (5) xantMn calculi aie raie. 

All wines and stimulants should be avoided. ‘When a stone is present in the bladder, whatevei its nature, it Diagnos- 

cuh. Calculi . — Important information, as we have already said, is acts similarly to any other foreign body, and usually gives rise to a mg ior 

derived both by the surgeon and physician from a careful examina- series of definite symptoms. The patient complains of pain in the calculi, 
tion of the urine, whether this be done chemically or microscopic- end of the penis ah the completion of micturition. Rough or 
ally. Not infrequently on such examination crystals, varying in jolting movements give rise to pain in the region of the bladder, 
their chemical and physical characters, are found, and if these ho in Occasionally there is a sudden stoppage of the flow of mine, which 
large amount distinct uiinaiy deposits are got from the urine after is oveicomc by a change in position. lie suffers fiom frequency 
it has been kept in a vessel for a time. The cause producing these of micturition, just as in any other irritable condition of the 
crystals or their piesonce alone may give rise to disease, as, for bladder. If, in addition to these symptoms, the patient states that 
instance, oxaluria, a condition in which, in addition to other at varying intervals lie has passed “gravel,” the surgeon is almost 
symptoms, we find oxalate of lime crystals present in the mine, ceitain that a calculus is present ; but even with all these symp- 
We have here to deal, however, with more than the mere presence toms there is only one certain diagnostic sign of the presence of a 
of a few crystals disseminated in the mine, viz., with those con- stone, and that is to feel it This is done bv “sounding” the 
ditions in which an amalgamation of ciystals has occurred, giving bladder with a sound,— an instiument resembling a bougie, but 
lise to a concretion of such deposits into a mass, foiming a cal- made of steel and with a shoiter curve. It can be easily turned 
cuius or stone. When such concretions are so small that they can from side to side within the bladder, the -whole of which must he 
be passed with the urine through the urethra they are known as systematically examined, and not only enables the surgeon to 
(j ravel ; hut when they are pi evented by their size from passing asceilain tlio presence of a stone hut, when judiciously used, assists 
along the urethra they are termed calculi , and the patient is said him in deteimining the size, mobility, situation, number, and hard- 
to suffer fiom stono or calculus. Calculus of the bladder constitutes ness of the calculi. This additional information is of the utmost 
a most foimidablc and important disease, and its treatment, either impoitance in guiding the surgeon to the best method of treatment, 
medical or surgical, has probably attracted more attention than that In the child the stone can be occasionally felt by passing one linger 
of almost any other disease. Urinary calculi occur in all parts of into the rectum, laying the other hand above the pubes, and 
the world and affect both sexes. They are much more common, pressing; the stone lies between the two hands. In other eases the 
however, in some regions than in others. Thus, in India they arc size can bo gauged with the lithotiite, by observing the distance to 
very common, while in Great Britain, although many persons suffer which the blades are separated when the stone is giasped. 
from calculus in Noifolk and the north of Scotland, very few oases The treatment of calculi by other means than operative surgery Tieafc- 
occur among people who live on the western side of the island, has been found to be of \eiy little value. Attempts have bot n made ment. 
From the above facts many have attributed the formation of-* to dissolve calculi by internal remedies or by the injection of 
calculi to special climatic or geological influences, but it is pi obablo chemical agents into the bladder; but, although many such 
that diet acts as a chief factor in their production. Calculi are much methods have been used, and have for a time in many cp-scs been 
rarer in females than in males, and this may perhaps bo explained apparently successful, they have without exception been fohnd 
by the shortness and more vertical position of the urethra, so that in the long ran to be practically worthless for removing calculi 
the contents of the bladder can be more easily evacuated, and by once actually formed. Further, the improvements in opera- 
the fact that the habits of the female with reganl to diet are more live means for the removal of calculi have advanced to such a degree 
regular than those of the male. The cause of the formation of a that it is probably better fora patient, in oui present state of know- 
calculus may be (a) a tendency in the kidneys to precipitate salts ledge, to be treated by some one of them lather than undergo any 
to an abnormal degree, the urine being concentrated and small in attempt at their removal by other means. Nevertheless much can 
amount, or (&) some abnormal state of the urine in the bladder, or be done towards preventing the formation of calculi in those who 
(<*) the presence of a foreign body in the bladder. Probably the last have a tendency to their formation, by attention to diet and by the 
is the most common cause ; for very frequently, when a section of internal administration of drugs. 

a calculus is made, it is found that some form of foreign body has Urinary calculi arc removed, by one of three methods,— (L) litho- Removal 
acted as the nucleus round which urinary deposits have become tomy or cutting for stone, pi.) lithotrijty or crushing the stone, of calculi 
agglutinated. Such foreign bodies may exist in the bladder or and (iii.)litholapaxy, a modification of lithotrity, and the method by opera- 
may be introduced fiom without. Occasionally clots of blood have now most commonly adopted. In about nine cases out of every tion. 
been found as the nucleus ; but one of the commonest is a small ten the stone may be crushed ; but occasionally there arc some 
uric acid stone, which, having been formed in the kidney, has circumstances which render the operation of lithotomy preferable 
passed down the ureter into tlie bladder and there been surrounded to lithotrity. Thus, where the urethra is constricted, as in oiganie 
by deposits of phosphate of lime, &c. Calculi vary much in their stricture or enlarged prostate, or where tire stone is very large or 
physical characters and chemical constitution. Most frequently extremely hard, it is right to cut for the stone instead of nuking 
only a single stone is present ; but very largo numbers have been any attempt to crush it. Again, in children lithotomy is safer than 
removed from one bladder. The shape of tlio stone depends on lithotrity. 

whether it he movable or fixed, and whether there be only one or lithotomy.— Cutting for stono has been very long known and Litho- 

more in the bladder, A single stone is usually spherical or ovoid, practised by surgeons ; but up to the commencement of the 19th tomy. 
hut maybe smooth or tuberculated or spinous, this last point being century it was performed only by a few men, who, bolder than 
determined chiefly by the composition of the stone ; when there their contemporaries, had specially woiked at it and had attained 
are a number of stones present they are usually faceted or many- celebrity as skilful lithotomists. Patients went very long distances 
TSi-'lta Bladder Drainage," by Prof, bhiene, to JSZ Am, vol. to be operated on hv them, and certain of the older surgeons, as . 
xxvt, part i,, 1880-81. Cheselden, performed a large number of operations with very sue- 
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the character of the senate, removing unlit and unworthy 
member^ and promoting good and able men, among them 
the excellent Juliiw Agricola. In 70 a formidable rising 
in Go nl, Jnaded by Claudius Chilis, wa^ suppressed * the 
rIowis.li War was brought to a close by Titus's capture of 
dmwihm, and in the following year, after the joint 
triumph of Vespasian and Tit tv-, memorable as the first 
oceadon on which a father and his sou were thus associ- 
ated together, tlie temple of Janus was doout, and the 
l Ionian woild had rest for the lemaiuing nine years of 
Vespasian s reign. The peace of Wspasian passed into a 
prmeibial phrase. In 78 Agricola ■went to Britain, and 
both extended and consolidated the 1 toman dominion in 
that produce, pushing his arms into North Wales and the 
Die oi Angles* y. In the following year Vespasian died, 
in his 70th yiar. 

The *vuiet* with which both Tacitus li. 5) and Suetonius 

(Vt 10; stigmiti c Yespasnn seems i pally to have been an ui- 
hjituu.il economy, which, in the disordciod state oi tL<* 1 toman 
imauixs, w is an absolute necessity. Vespasian could be libt lal to 
impoverished senatms and knights, to cities and towns desolated 
by natiual calamity, And espcc ndly to men of lettus and of the pio- 
fts-jcn 1 class, si vciaf of whom In* pensioned with salaries of as much 
as isOO a} can Quintilian is said to haus been the lust public 
tt aehei w bo enjo> ui this imperial ia\ oiu*. V c tt pad m may be tail ly 
< i< elite d with doing his best to improve and elevate the tone of the 
age by spending thu*e intellectual tastes with which personally he 
was» not much in ^ympxthy, Pliny’s great woik, the Xatuml Hh~ 
no >/, was written dating Vespasian's mgn, and dodii ated to hib son 
Titus, who almost shiicd the empi ior’s throne (scoTurs). Some 
of the philosopher, pedants in ltality, who talked idly of the good 
old times of the lepubhc, and thus imliiectly cm (ravaged eonspiia< y, 
pioiuhed him into leviving the obsolete penal laws agiinst this 
class, but only one, Helvidms Prist Uo, w T as put to death, and he 
h id aflronted the tmpetor by studied insults. “I will not kill a 
dog th it lurks at me” were words honestly expicssmg the temper 
of Vespasian, Much was spent on public works and the restoring 
and beautifying of Koine during his reign, — anew foium, the splendid 
temple of Peace (symbolizing the sentiment of the age), the public 
baths, mil the vist Colosseum being begun under Vuspasian. 

To the lust Vespasian was a plain, blunt soldier, with decided 
stiength of character ami ability, and with a steady purpose to 
establish good older and smuo the prosperity and welfare of his 
subjects. In his habits he was punctual and legular, transacting 
his business early in the morning, and enjoying liis siesta after a 
drive. lie had not quite the distinguished bearing looked for in 
an emperor. Ho was fi.ee in his eon versa tion, and his humour, of 
which he had a good deal, was apt to take the form of rather eoaise 
jokes. He could jest, it was said, even in lus last moments. 

44 Metliinks I am becoming a god/' he whispered to those around 
him. There is something very characteristic in the exclamation 
he is said to have uttered In his last illness, “An emperor ought 
to die standing. ” 

The lILtorw»oi Tacitus ami the biography of Suetonius are our chief original 
sources &l>out Vespasian. Dean Mem ale, m his Hi tory ofthr Romans under 
the gives a \eiy complete account of him (clmpi.. £37, 59, 60). 

VESPERS (offirium vespertuiwi) in the Roman Catholic 
liturgy is that part of the daily office which follows none 
(mm) and precedes compline (completormn). In it the 
Pater Noster, Ave Maria, Dens in Adjutorium, &c., are 
followed by five psalms and five antiphons, after which 
come the (i little chapter,” the hymn and the verse, which 
vary according to the season, the Magnificat and its 
antiphon, and the appropriate collect. In its general 
features the use of this office can be traced back to a very 
early date both in the Eastern and in the Western Church. 
Vespers may be said or sung at any time after midday, and 
in some circumstances oven before it. 

YESPU00I, Amerigo (1451-1512), navigator, was born 
at Florence on Oth March 1451. His father, Nastugio Ves- 
pucci, was a notary, and his uncle, to whom he owed his 
education, was a scholarly Dominican and a friend of Savo- 
narola. As a student Amerigo showed a preference for 
natural philosophy, astronomy, and geography. He was 
placed as a clerk in the great commercial house of the 
Medici, then the ruling family in Florence. About 1490 
he was sent by Lorenzo dr Medici to Spain, and in 
* January 1492 he was at Oadte, along with an associate, 
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Donato Nicolini, probably as an agent of the Medici. 
Shortly after this he seems to have entered the service of 
a Florentine merchant, Juonato Berardi, established at 
Seville, who had fitted out the second expedition of 
Columbus in 1495. Berardi had also undertaken to fit 
out twelve ships for the king of Spain, and on his death 
in December 1495 Vespucci was commissioned to complete 
the contract. There is no proof that Vespucci accompanied 
Columbus on either hib first or his second voyage, though 
there can be no doubt that the two Italians weie known 
to each other. As Ferdinand had recalled the monopoly 
conceded to Columbus, the new passion for ^exploring 
became widespread an<l adventureis of all kinds were 
constantly leaving Spain for the West. On the authority 
of Vespucci himself, he sailed, possibly as astronomer, witli 
one of these adventurous expeditions from Cadiz, on 10th 
May 1497. After touching at the Canaries, tko four 
vessels are stated to have reached after twenty-seven days 
“a coast winch we thought to be that of a continent 
from Vespucci’s account this may have been Campeachy 
Bay. Thence they doubled Cape Sable and may even 
have reached Cape Hatteras. Finally, after sailing about 
a hundred leagues to an archipelago, the chief island of 
which was called Iti, they made for Spain and reached 
Cadiz on 15th October 1498. Still following Vespucci’s 
own statement, he on 16th May 1499 started on a second 
voyage in a fleet of three ships under Alonzo de Ojeda. 
They reached the coast of Brazil about Cape St Roque, 
sailed north to the mouth of the Amazons, round to the 
Gulf of Maracaibo, and on to San Domingo. The expedi- 
tion returned to Cadiz on 8th September 1500. Entering 
the service of Dom Manuel of Portugal, Vespucci took part 
in a new expedition to the 44 Land of Parrots ” (Brazil), 
which left Lisbon on 10th May 1501. Cape St Roque 
was reached on 16th August; Rio Janeiro Bay was dis- 
covered and named on New Year’s Day 1502 ; and in 
April the expedition appears to have got as far as South 
Georgia. If reached Lisbon again on 7th September 
1502. Next year, on iOtk June, Vespucci started from 
Lisbon on his fourth expedition, with six ships under 
Coelho, the object being to reach Malacca by sailing west. 
At the island of Fernando Noronha Vespucci’s ship sepa- 
rated from the others and sailed to Bahia and then to 
Cape Frio, where he built a fort. He returned to Lisbon 
on 18th June 1504. In 1505 he went back to Spain and 
.re-entered the service of Ferdinand, settling in Seville. 
According to one account, Vespucci made two other voyages 
to* the isthmus of Panama. In 1508 he was appointed 
piloto mayor. He died at Seville on 22d February 1512. 

If his own account is trustworthy, Vespucci reached the main- 
land of America eighteen days before Cabot. Yet he was attached 
to the expedition only in a subordinate capacity, and, had it not 
been that his name has become attached to the New World, it is 
probable he would scarcely have been lieai d of. It seems to be 
credible, however, that in a letter written soon after his return 
from his third voyage he refened to the newly discovered lands as 
tlm “New W oiid. ** V espueci’s claim to have touched the Am erican 
mainland before Cabot has been hotly disputed, and the controversial 
literature on the subject is voluminous. The facts, as accepted 
by those who admit ms claims, or at least his good faith, are these. 
After his fourth voyage, that is after 1504, he wrote a diary called 
Le Quatl/'e Oiornalc^ No fragment of the original exists, and it is 
only known by allusion. He also wrote several letters to his former 
schoolfellow Soderini, the gonfalier or chief magistrate of Florence. 
One of these only remains, and that not in the original, but in a 
Latin translation printed at the monastery of St Die in the Vosges 
on 25th April 1507. The statement is that a French translation 
of Vespucci's original had been given to King !RenA, who was patron- 
ising the college at St Di4. Waldseemuller (Hylaeomylus) made 
use of this letter in his Comoqmph'isz Introductw^ published at St 
Di4 in 1507. Here it is that we have the first suggestion of a name 
for the Now World in the words— “A fourth part of the world, 
which, since Amerigo found it, we may call Amerigo or AmemriJ 
and again, “ now a fourth part has been found by Amerigo Vespucci, 
and I do not see why we should be prevented from c allin g it 
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or Amtrictu" Since Humboldt discussed tlio subject in 
lu^ kuimui C) itiqne th V Ihbtoirc de la tboqraphic tlu JVouratu 
font nit td, \ ol. iv. (1837), ilio goneial weight ol opinion lias been 
that Vespu< <*i *liA not mako the 1497 voyage, and that he had no 
shau* in the iiist tUscoveiy of the Amenean continent, but that 
then* is not srdlu'iont evidence to com let him of deliboiate falsifica- 
tion. Varnhagen, howovei, in his Amaitja Vespucci (Lima, 1845) 
and many olluit writers on the subject maintain Vespucci's light to 
he regai ded as a member ol the expedition. 

Tin 1 vuiole qiustnm is \t»iy thoroughly discussed ui sol. n. ol the NurraUm 
„n t ( i rival Ui foi y »/ Amtruit, edited by Jusim Vmsoi (1&SC), when will be 
f mud ample references to all the authorities on tlie subject, bee also Majoi s 
pnnu Ihmtfth Xanqutnr (lst.S), and n recent ie-e\amunttion of the evidence 
{ >i the lust \ oyage m “Alcune Cousideraziom sul Pmno Yiaggio,” by L 
Llagut s, m the Bulk dim of the 1 Italian Geographical Society, lbbj. 

VESTA (Greek Feirrla), tlio goddess of fire and the 
domestic hearth. The cults of the Greek He.stia and the 
Latin Vesta, both of which involved the guardianship of 
an ever-burning sacred fire, are most probably derived from 
a very early custom, common to a great variety of races, 
and practised during many different ages. Among people 
in a primitive state of development the production of fire 
is a slow and very laborious process ; thus it became the 
custom for each village to maintain a constant fire for the 
general use of the community, in order to avoid the 
troublesome necessity of obtaining a spark by friction in 
case of the accidental extinction at one time of all the vill- 
age fires. 1 This fire, the central hearth or Feo-rla of the vill- 
age (fonts publicus), became a sacred symbol of home and 
family life, and by degrees grew into a religious cult of 
great sanctity and importance. The form of the primitive 
house in which the fire was preserved, probably a round 
hut made of wattled osiers daubed with clay, appears to 
have survived both in the circular prytaneum of the Greeks 
and in the /Edes Vestm in Rome. To watch this fire 
would naturally be the duty of women, and especially of 
those who were not burdened with the cares of maternity, 
and hence may have arisen the Roman order of virgin 
priestesses, whose chief duty it was to tend the sacred fire. 
A survival of the prehistoric method of getting a spark 
appears to have existed in the rule which enacted that, if 
ever the sacred fire of Vesta did go out, the negligent 
vestal was to be punished by scourging (Livy, xxviii. 11), 
and the fire rekindled either by friction of dry sticks 2 or, 
in later times, by the suiTs rays brought to a focus by a 
concave mirror (Plut., Fuma, 9). In the prytaneum, which 
existed in every Greek state, a different form of cult was 
developed, though the essential point, the sacred fire, was 
kept up, just as in the Latin worship of Vesta ; and in, 
both cases the fire was extinguished annually at the be- 
ginning of the new year, and solemnly rekindled by One 
of the primitive and hence sacred methods. 3 In Rome 
this was done on the first day of March, the Latin New 
Year’s Day (Ovid, Fast ., iii. 137-145). Both among Greek 
and early Latin races, at the founding of a new colony 
fire was solemnly sent from the prytaneum or Vesta temple 
of the mother colony to kindle a similar sacred fire in the 
new settlement. Thus we find that, according to tradition, 
the worship of Vesta in Rome was introduced from Alba 
Longa (Liv., i. 20, and Ov., Fast, iii. 40), which appears to 

1 Hr J. (4. Frazer, in an interesting paper printed in tlxe Journal of 
Philology (vol. xiv. pp* 145-172), on “ tlie Woiship of Yesta and its 
Connexion with the Greek Prytaneum/ 1 has given many examples of a 
similar custom still surviving among various savage races. 

2 An allusion to the eaihebt method of obtaining fire by rubbing 
two sticks together is prol>ably contained in the myth of Prometheus, 

who brought fire to mortals hidden in a hollow wand. 

^ Fire obtaiued in this way, that is “pure elemental fire/* wa‘s com- 

monly thought to possess a special sanctity. Even throughout the 

Middle Ages in Catholic countries, at Easter, when the new year be- 
gan, the obi pagan rite still survived. On Holy Saturday all lamps in 
each church were extinguished, and the Paschal candlestick was lighted 
by the holp of flint and steel. From this sacred source the other lights 
in the church were kindled, and the various households iu the parish 
took a flame to relight their fires and lamps, all of which had been 

carefully extinguished beforehand. 
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have been the oldest of the Latin colonieb in Latium. 
This intimate connexion between the Greek prytaneum 
fire, sacred to Hestia, and that of Vesta in Rome lias been 
ably worked out by Mr J. G. Frazer in the paper quoted 
above. The most generally recened Latin legend attri- 
butes the founding of the Roman temple of Vesta to 
Nuina, wdio transferred the centre of the cult from Alba, 
together with tlie four vestal virgins, its priestesses (Pint., 
Fiona, 10). One of the later kings, either Tarquin I. or 
Servius Tullius, is said to have increased the number to 
six (Dion. Hal., iii. 67, and Plut,, Fuma, 10), and it is 
not till the last years of the pagan period that we hear of 
a seventh vestal having been added (see Ambrose, EpU., 
ed. Parous, p. 477 ; also Plut., Rom. and Cam.). 

The election (eapfio) of the vestal during the early 
period of Rome was in the hands of the king, and in those 
of the pontifex maximus under the republic aiid empire, 4 * * 
subject, however, to tfee following conditions (Aul, Gell., i. 
12): — (1) the candidate was to be more than six and 
less than ten years of age; (2) .she was to be pairimn 
and matrima , i.e., having both parents alive; (3) free 
from physical or mental defects ; (4) daughter of a free- 
born resident in Italy. Certain details of the election 
were arranged subject to the provisions of the Lex Papia, 
now unknown. The selected child had her hair cut off, 
and was solemnly admitted by the pontifex maximus, who 
held her by the hand, and, addressing her by the name 
ennata , pronounced an ancient formula of initiation, which 
is given by A. Gellius in his interesting chapter on the 
subject (i. 12). In early times there were certain rules 
by which girls could be excused from serving as vestals, 
but the honour soon became so eagerly sought that these 
provisions were practically useless. Vow t s were taken by 
the vestal for a limited period of thirty years, after which 
she w r as free to return to private life anrl even to marry — 
a thing very rarely done (Aul. Gell., vi. 7). This period 
of thirty years was divided into three decades : during 
tlie first the vestal learnt her duties; during the second 
she practised them ; and during the third she instructed 
the young vestals. The special dignity of chief of the 
vestals, or virgo vestal is maxima, was reached in order of 
seniority. The inscriptions on tlie pedestals of statues of 
various vestales maxima? show that a number of different 
grades of honour were passed through before reaching 
the mav i mat us or highest dignity. r> The duties of the 
vestals, besides the chief one of tending the holy fire 
(Cic., Fe Leg., ii. 8), consisted in the daily bringing of 
water from the sacred spring of Egeria, near tlie Porta 
Capena, to be used for the ceremonial sweeping and 
sprinkling of the /Edes Vestce, 0 They also offered sacri- 
fices of salt cakes — mtiries and mo l a salsa — and poured 
on the altar of sacred fire libations of wine and oil, as 
is represented on the reverses of several first brasses and 
medallions of the empire (see fig. 1). The vestals were 
bound to offer daily prayers for the welfare of the Roman 
state, and more especially in times of danger or calamity 
(Cic., Fro Font., 21). They were also the guardians of 
the seven sacred objects on which the stability of the 
Roman power was supposed to depend : 7 the chief of these 
was the Palladium, a rude archaic statue of Pallas, which 
was said to have been brought by oEneas from the burning 

4 From the time of Augustus the emperors themselves held the 
oflice of chief pontiff, and with it the privilege of electing the vestals, 

5 These inscriptions are printed in Middleton, Ancient Pome in X885 > 
pp. 200-6, and m Archteoloym , vol. xlh. pp. 414-422. 

6 The shrine of Vesta was not a tempi im in the strict Bomaii sense, 
as it was not consecrated by the augurs, its sanctity being iar above 
the necessity of any such ceremony. Other natural springs might be 
used for the daily sprinkling, but it was forbidden to use water brought 
in a pipe or other artificial conduit (Tac., Pust., iv. 53 ; see also Guhl 
and Koner, Vit. Or, et Pom., p. 654). 

7 See Cancollieri, Le tfrtte Cobs Fatal) di Foma Antica, Borne, 1812. 
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VESTA 


r Lx >3 This ui cl 1 ]cc f a as neva shtwn to piofane 
tjts, but it is iqnsentid tn tin inust ot a com shack 
ly \nt minus 1 ms m lionom of his cLtiiic cL ■wile Faustina 



li 1 — Pu 1 h s sti 1 1 n 1 om n 3 Du i Tm tftia b> hei lmsb in 1 
Ant -mil us Iju, on ifta la I th On the river e is a vcstil 
h i In ^ the 1 ill i hum an l i i Id it ion ou tlic iltu ol fclic 

i it i Int 

(set fi 0 1) Sti Let observance of the vow of chastity was 
one ot the chief obligations ot tho^estxls, md its bleach 
was liombly punished by buinl alive it a place near the 
Poit a Colima known as the Campus Sieleratus (see Livj, 
MU 15 and s9, Pirn , Ep , iv 11 and Suet , Bom , 8) 

C isos of unchastity and its punishment weie iaie and, 
as the evidence a^am&t the vestal was usually that ot slaves, 
given undei toituie, it is piobable that m many instances 
an innocent vcstil sniftered this ciud # death The case 
d«-s nbed by the >onn 0 ti Plmy (pup at) is one of special 
pithos is the vestil appeals to have been condemned 
without any sufficient evidence, simply at the wish of the 
empeioi Horn it i an A fancitul reason foi this fearful 

punishment is given by Ovid, East , vi 459 460 
*the privileges ot the vestals and then influential position 
w eie v eiy lemai kable They weie exempt from any patna 
2 ct sfas, except that ot the pontifex maximus, then leligious 
fathei they could dispose by will of then propel ty, and 
weie m most respects not subject to the Homan laws 
( * legibus non tenetur, berv ius, on Yiig , JEn , xi 204 , t 
Guns, i 130, and Dion Cass, lvi 10) This involved 
fieeelom horn taxes, and the light to drive thiough the 
streets ot Borne m carnages fylost? uni and cui / us ai cuatus) 
home bion/e plates have been found which weie once 
attached to the carnages of vestals , the inscription on one 
ot them inns thus, Flaua s Pvbhtia,vi maiinixmmums m | 
pt<f> (see C I L , vi 2146 2148 , cf also Pruden , Conti 
S ymm , u 1088) They weie pieceded by a Uetor when 
appearing on state occasions, and enjoy ed other semi loyal 
honorns (Plut , ETuma, 10, and Dion Cass , xlvn 19) At 
thoati^s and othei places of amusement they enjoyed the 
best seats, except at some of the nude athletic contests, 
from winch they were excluded , they also took an impoi fc 
ant part m all the grand religious and state ceremonies, 
such as when the pontifex maximus offered sacrifice on 
the occasion of a tnumph befoie the temple of Capitolme 
Jupitei They had power to paidon any criminal they 
met m the street on his way to execution, provided that 
the meeting were accidental The vestals alone shared 
with the emperois the privilege of intramural burial (Seiv , 
A cl , xi 306) During life they were nchly dow ei ed by 
the state (Snot , Any , 31) and had public slaves appointed 
to seive them (see Tac , Sist , i 43) They were also the 
guardians of tho emperor's will, and of other important 
documents of state (Suet , J Cm , 83, and Aug , 101 , Tac , 
Ann , i 8 * Plut , A nton > 58 , and Vppian, Civ , v 73) Then 
influence m the appomtment to many offices, both religious 
and seculu, appears to have been very great Many of 
the statues to the chief vestals which were found m the 
Atnura Testae m 1883 84 have pedestalb inscribed with 
a dedication recording that benefits had been confened on 
the donor by the vestjalis maxima Lastly, they lived m 
a style of very great splendour , their house, 1 the Atrium 
**5 Tfo» a deseuptiott cf thify and also of the temple of Vesta sa&Tts 


Teste, which stood close by the ^Edes Testae, was very 
hi to e and exceptionally magnificent both in decoiation and 
material The discovery all eady mentioned of a numbci 
of statues of vestales maxima has thrown new light on 
the diess of the vestals 2 With one or two exceptions the 
costume of these statues is much the same the} have a 
long sleeveless tunic | 
oi s tola, giullcd by 
the ona immediate 
ly below the bieast 
One only wears the 
dtpUuhon ovei the 
up pei part of hei 
fi 0 uie Hie outer 
0 aiment is an ample 
pallium, w l apped 

lound the body m a 
B ieat vanet} of folds, 
and m some cases 
brought over the 
head like a hood 
All seem to have 
long hail, showing 
that the process of 
cutting off the han 
at initiation was not 
lepeated Onefiguie 
(see fig 2) weais the 
sufibulum , a lectan 
gxilar piece of white 
cloth bordeied by a 
purple stupe, worn 
over the head and 
fastened on the ric 2 
breast by a fdnda ° 

According to Festus (ed Muller, p 348), this sacred gai 
ment was worn by the vestals only dunng the act of 
sacrificing (see also Yairo, Be Ling Lat , vi 21) This 
is piobably the only existing statue on which this iaie 
garment is represented In all cases the head is closely 
bound by wtte, lope like twists of woollen cloth, the ends 
of which usually fall m loops on each shoulder (see bei 
vius, Ad jEn , \ 538) 

The Eeqia , or official jamm of the pontifex maximus, 
.was adjacent to the vestal's house — 

“ Hie locus est Testa 1 , qiu Pallada suvat et igncm , 

• Hi fuit antiqui he 0 ia paiva Nuime 4 



— Statue ot a vestalis maxima weaung 
the suffibulum , time ot Tiajm 


When Augustus, after his election to the office of pontifex 
maximus m 13 B c , moved his place of residence from the 
Begia to the Palatine, he biult a new jEdes VesUe near his 
palace, in the magnificent Aiea Apolhnis This appeals 
to have been a copy of the oldei temple of Testa JSTo 
traces of it now exist, but Pmo Ligono, m the lattei part 
ot tho 16th century, made some sketches of what then 
existed of this second temple, to illustrate his gieat MS 
on Homan antiquities, which is nowpieseived in the loyal 
libiary at Turin (see Ovid, Fast , iv 949 954, and Mdam , 
xv 864) Tho original couise of the feacia Tia was 
supposed to have passed close to the temple of Testa, but 
excavations made m 1886 have shown that this was not 


vicissitudes, sec Row*., vol xi x pp 818 819, Middleton, tncicnt 
Rme m 188o, pp 181 206 , and i paper 1 y the same author in Aichso 
l fia , vol xlix p S91 sq 

" These statues appeir to hive been the work of a pimlegct class 
of sculptors, who enjojod the title of “ fi stores vngumm vest ilium, — 
in honour which is recorded in some of the dedicatory inscriptions on 
the pedestils 

B The form of the snffibuhm as shown on this statue has a curious 
similarity to the arnica worn by the medioml clergy 

4 Ov , Tris , m 29 For the history of the ffcgm and its existing 
remains, see Rome, vol xnc p 819, and Archmlotpa, \ol xhx p 
398 sq 
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llu c au, tlic Mippr^d Imt of the i *) 1 1 being it ally blocked 
l y a vuy tail} stiuctmc There is 1 cason to belies c tint 
this f )imul pa it oi the cnginM Etgix, which w is rebuilt 
chmn_, ihe xu^n ot Au 0 ustus m a moie magnificent way 
ly Domitius Cahiims attci Ins Spanish tuumph 

The ft ttlu , or chief festival m honoiu it Yesta, was 
h Id on 9th June (Ovid, /U /, vi 219), aftti which the 
1 mple was eloped loi five days foi a < eiunonnl cleansing 1 
hi pin ate houses the feast was iclebrated by a meal of 
fish, hi tad, and herbs eaten, not on the usual tnelimum, 

1 tit 1 \ the domestic health, m iiont of the effigies of the 
Du Penates (Ovid, Fist , vi 309 DO) The feast mau^u 
i ate 1 by Vugustus m honoui of Yesta Palatma was held 
on 2sth Apul the anniversaiy ot its conseciation 

V ith it gaid to statues of tin & oddess, though the Gieek 
Ilestia was tie paently lepiesented m plastic ait, yet amon b 
the Romans Yesta appears to have been lately so tieated 
1 he Athenian prytaneum contained a statue ot Ilestia 
lint theie was no efhgy m the Homan temple ot Yesta, 
xltlnu^h one is commonly shown on leveises of coins 
which have a representation of the temple, and it appeals 
to have been commonly thought m Home that a st atue of 
A esta did exist inside liei skune, — a mistake which Ovid 
ion cits {Fast , v i 297 300) No Homan statue now known 
cm be ceitamly consideicd to repiesent Yesta, though a 
veiy beautiful standing figure of a female with veiled head 
(m the Tot Ionia collection) lias, with some probability, 
liail this name given to it 

The woiship of Vesta appeals to have died out slowly 
in the dth cenfcuiy, aftei the adoption of Chn&tianity as 
the state leligion by Constantine Zosimus {Hist Koo , 
v 3S) tells an mtciestmg stoiy of a visit made to the 
Atnuni Vestn at the end of the 4th centuiy by Seiena, 
the wife of the Vandal Stilicho, who took a valuable 
necklace fiom one of the statues, m spite of the remon 
stianeetj of an aged woman, the last smvivoi of the vestal 
vn^ms Soon after that time the building appeals to 
have fallen into decay, its valuable maible linings and 
othei ornaments having been stripped fiom its walls 

Litncth e — lor fuitlici mfoimation the ltxla 19 lefcned, m 
xddition to tlio works quoted abov c, toLipsius, JDi Vtsia it Vt stall 
1 us Si/nt <q aa punted 111 Gi'cvius, Th s Ant J om , vol v , Ciamei, 
Klci ni Sih/iftm ed by Ratjen, Lcipsic, 1837, p 89 sq , Klau&tn 
uEn as u id dn Penaten, n p 624 sq , Naidim, Ponia Antuct ed 
t lblS 20 n p 185 sq Brohm 2)i Jur V 11 gm um Vcstahum 
lhoiu, 3 815, Picnnei Hcstia Vista, Tubingen, 1864, Jordan 
7 st t mid dn Linen , Balm, 1865, and moie lecent pipeis , Mats ■* 
7 sta e Vestah Borne, 1883, Lanuani, LAtno di Vesta, Rome, 
1SS4 and 0 I L , vi p 594, No 2131 sq (J II M*) 

VESTMENTS, m ecclesiastical law, are the garments 
worn duimg the chiuch seivice by the officiating clergy 
In England and Scotland before the Reformation the 
vestments m use weie smulai to those still worn by the 
Roman Catholic clei gy, — piobably modifications of the 
ditss of Roman citizens m then oiigm (see Costume) — 
and were athei sacrificial, as the chasuble, or non sacn 
ficnl, as the surplice After the Reformation the question 
ot vestments became ot comparatively small importance 
in the Ghuich ot Scotland ; but m the Chuich of England 
it has m xecent years been the cause of much conti oveisy 
and litigation 

The “ornaments mbnc * at the beginning of the Book of Com 
nm Player, dating fiom 16t>2, pi ov ides “that such oimments of 
the ohm eh and of the immsteis theieof at all tunes of then minis 
tixtion shall be letimed and be in use is wen. m this Chiuch of 
England by the luthonty of parliament in the second ycat of the 
leigu of King Edward VI The lefeience m this mbnc is to the 
vestments enjoined by the hist prayer hook of Edward VI (1549) 
Ihe surplice (with the addition of the hood m cathedrals anl 
tillages, and for pleaching) was the priest’s dress for the service 
othei than the communion In the communion the bishop w as to 
wear, besides a rochet, a surplice or alb, with a cope 01 ystmint 

1 The solemn decade of the Vestah a began on 6th June and ended 
on the 15th, when the temple was closed 
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( isr call 1 a chasubl J u 1 1 ) have x j_astvnl stall bom 1 j 1 un 
stll 01 lus lixilun Th fh nhn & pi t vv is tv vu 1 \ whit 
ill 1 1 un with a vcstin lit 01 co|i tin assisting nmnstcis ills 
with tun les The se on l puyti Uih if F Iw xi l "VI (l r 2) 
enjoined the use d tht toUipli t <ul> Hit Aet ot Li it unity ot 
Llnsibcth (1 Lli e 2) piovidi 1 i 1 the use ot th 1 19 vestments 
until othei 01 la slnll 1 tha 111 txk n Iv the authority of th 
preens Majesty *Lc In 1 61 tin Adv eitiscments ot Llmlcth 
weu 1 su d uu la which th le^al v struents wa fixed to be the 
co|ewnn ly th pun ijal mimstu with b osjeUti mi cjislolei 
ably, in the 1111 ms ti tion 1 1 the eoiunum 1011 l ut itordmuy 
s iv ices and at payers (otli 1 than tlnsc Uun *, tlie liimibtntiou 
f the rommunnn) sud it the oinmuni 11 table the fauijhu jnl\ 
Do ins xnd pehendmes v 1 to vuai In Is Th point which th 
judicial committee ot the pivy e until Ins lent tiled upon moie 
than once to decide lswlicthet the Alv ltisrments ot 111? doth — 
ouqle 1 vuth the *1 11 junctions of l r aJ an 1 sul sc pent visitations - 
weic such taking of other oidei s tr siqei stele the ornaments 
uibiie It has been held that they wei anl the tffe t ot the 
decisions has been to lelucc tiie lcpl vestments to tin suiylicc 
and hood foi all ordinary jxu poses with theallition jf the cop 
for the adimmsti itnn oi the ommunwn on ln 0 h feast m 
extliedial anl cdlcpate chuiclies The ope was also alio vied by 
the canons ot 1603 4 A lishop vveus m x lehtiin a loehet Ihe 
clusuble, alb, and tunicle had, xs has been sud post Reformation 
authonty but the gnelle, amice, stole, maniple, lalmatic, and 
bnettavvae nevei legally lecogm/td smee that turn The stole, 
however is fieepently v\oin by di icons genei ally ananged as a 
scut ovei the left shouldei Much information 011 the subject 
will be found in the fust Pujpoit ot the Roj il Cimmrssion on 
Ritual, issued m 186J 

VESTRY SeePuisn, vol xvm p 29 G 

VESUVIUS, the most celebrated volcano in the world, 
uses fiom the ea&tein mai to m of the Eay of Naples in 
Italy m the midst oi a ic & ion which has been densely 
populated by a ciuli/ed community fox moie than twenty 
centuries Hence it has seived as a type tor the geneial 
popular conception of a volcano, and its lnstoiy Ins sup 
plied a luge pait ot the mfoimation on winch geological 
theories of volcanic action have been based The liei 0 lit 
of the mountain vanes from tune to time within limits of 
several bundled feet, accoidmg to the effects of successive 
ei upturns, but averages somewheie about 4000 feet above 



PI m of Vesuvius, together with north md south profile 


the sea Vesuvius consists of two distinct portions On 
the northern side a lofty semicircular cliff, reaching a 
height of 37 47 feet, half encircles the present active cone, 
and descends m long slopes tow ards the plains below This 
precipice, known as Monte &omma, forms the wall of an 
ancient prehistoric cratci of vastly greatei size than that 
of the present volcano. The continuation of the same wall 
lound its southern half has been m great measure obliter- 
ated by the operations of the modem vent, which has built 
a younger cone upon it, and is giadualiy filling up the 
hollow of the prehistoric ciater At the time of its 
greatest dimensions the volcano was peihaps twice as high 
as it is now. By a colossal eruption, of which no histori- 
cal record remains, the upper half of the cone was blown 
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away. It was around tills truncated cone tiiat the early 
Greek settlers founded their little colonies. 

At the beginning of the Christian eia, and tor many 
previous centuries, no eruption bad been known to take 
place from the mountain, and the ^ oleanic natuie of the local- 
ity was puhaps not even suspected by the inhabitants who 
planted their vine \ aids along its fertile slopes, and built 
their numerous Milages and towns around its base. The 
sagacious and obsenant geographer Stiabo, however, de- 
tected the probable volcanic oiigin of the cone and drew 
attention to its cmdery and evidently fire-eaten rooks. 
Fiom his account and other references in classical authors 
we gather that m the first century of the Christian era, and 
probably for hundreds of years before that time, the sides 
of the mountain were richly cultivated, but towards the 
top the upward growth of vegetation had not concealed 
the loose ashes which still remained as evidence of the 
volcanic nature of the place. On this barren summit lay 
a wide flat depression, surrounded with rugged walls of 
rock, which were festooned with wild vines. The present 
crater-wall of Somnrn is doubtless a relic of that time. It 
was in this lofty rock-girt hollow that the gladiator 
Spartaeus w f as besieged by the prmtor Claudius Pulcher, 
and from which he escaped by twisting ropes of vine- 
1 ranches and descending through an unguarded notch in 
the crater-rim. 

After centuries of quiescence the volcanic energy began 
again to manifest itself in a succession of eaithquakes, 
which spread alarm far and wide through Campania. For 
some sixteen years after 63 these convulsions continued, 
doing much damage to the surrounding towns. At 
Pompeii, for example, among other devastation, the temple 
of Isis was shaken into ruins, and, as an inscription records, 
it *was rebuilt from the foundations by the munificence of a 
private citizen. This preliminary earthquake phase of 
volcanic excitement was succeeded by a catastrophe which 
stands out prominently as ono of the great calamities of 
human history. On 24th August 79 the earthquakes, 
which had been growing more violent, culminated in a 
tremendous explosion of Vesuvius. A contemporary 
account of this event has been preserved in two letters of 
the younger Pliny to the historian Tacitus. From this 
narrative w T e can gather a tolerably clear conception of the 
general characteristics of the eruption: — abundant and 
inciea^ingly violent earthquakes, followed by an extra- 
ordinary commotion that accompanied the outburst of the 
voleanh, wdien chariots would not remain still even on level 
ground, when Ifouses were shaken so as to threaten destruc- 
tion to their inhabitants, and when the unsteadiness of 
the land gave rise to great disturbance of the sea, which 
in its agitation retreated from the shores and left numerous 
marine animals uncovered ; the well-known pine-tree-shaped 
cloud of steam, dust, and stones towering above Vesuvius 
and spreading out far and wide over the surrounding 
country,* the constant flashes of lightning marking the 
highly electrical condition of the column of erupted 
material ; the showers of light cinders and ashes that fell 
at a distance from the mountain and the rain of hot pumice 
and pieces of black or glowing lava around the centre of 
eruption ; the total darkness for three days produced by 
the diffusion of the finer volcanic dust through the atmo- 
sphere; the fiery glare that overspread the cloud-canopy 
as each explosion uncovered the glowing surface of the 
lava column in the chimney of the volcano* and the 
wide covering of ashes, which like a mantle of snow was 
found to have been spread over the surrounding country 
when the darkness cleared away and the catastrophe came 
^ to an end. This eruption was attended with great destruc- 
^ tioh qf life and property. Three towns are known to have 
been destroyed— Herculaneum at the western base of the 
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■volcano, Pompeii on the south-east side, and Stabise, still 
farther south on the site of the modern Castellamare. 
The exh um ation of Herculaneum and Pompeii in modem 
times has thrown much light upon the life of Roman 
citizens in the first century. There is no evidence that 
any lava was emitted during this eruption. But the 
abundant steam given off by the 'volcano seems to ha\e 
condensed into eopious rain, which, mixing with the light 
volcanic dust, gave rise to torrents of pasty mud, that 
flowed clown the slopes and overwhelmed houses and 
villages. Herculaneum is believed to have been destroyed 
by these “ water lavas,” and there is reason to suppose that 
similar materials filled the cellars and lower parts of 
Pompeii. Comparing the statements of Pliny with the 
facts still observable in the district, we perceive that this 
first recorded eruption of Vesuvius belongs to that phase of 
volcanic action known as the paroxysmal , when, after a 
longer or shorter period of comparative tranquillity, a 
volcano rapidly resumes its energy and the paitially filled- 
up crater is cleared out by a succession of tremendous 
explosions. The great eiuption of Krakatoa in the Sunda 
Strait in 1883 is a recent example of the same stage in 
the history of a volcano. 

For nearly fifteen hundred years after the catastrophe 
of 79 Vesuvius remained in a condition of feeble activity. 
Occasional eruptions are mentioned, but none that was of 
importance, and their details are given with great vague- 
ness by the authors who allude to them. By the end of 
the 17th century the mountain had resumed much the same 
general aspect as it presented before the eruption described 
by Pliny. Its crater-walls, some 5 miles in circumference, 
were hung with trees and brushwood, and at their base 
stretched a wide grassy plain, on which cattle grazed and 
where the wild boar lurked in the thickets. The central 
tract was a lower plain, covered with loose ashes and 
marked by a few pools of hot and saline water. At length, 
after a series of earthquakes lasting for six months and 
gradually increasing in violence, the volcano burst into 
renewed paroxysmal activity on 16th December 1631. 
Vast clouds of dust and stones, blown out of the crater 
and funnel of the volcano, were hurled into the air and 
carried for hundreds of miles, the finer particles failing to 
the earth even in the Adriatic and at Constantinople. The 
clouds of steam condensed into copious torrents, which, 
^mingling with the fine ashes, produced muddy sti earns 
that swept far and wide over the plains, reaching even to 
thS foot of the Apennines. Issuing from the flanks of the 
mountain, several streams of lava flow r ed down towards the 
west and south, and reached the sea at twelve or thirteen 
different points. Though the inhabitants had been warned 
by tho earlier convulsions of the mountain, so swiftly did 
destruction come upon them that 18,000 are said to have 
lost their lives. 

Since this great convulsion, wdiich emptied the crater, 
Vesuvius has never again relapsed into a condition of total 
quiescence. At intervals, varying from a few weeks or 
months to a few years, it has broken out into eruption, 

| sometimes emitting only steam, dust, and scoriae, but fre- 
; quontly also streams of lava. The years 1766-67, 1779, 
1794, and 1822 were marked by special activity, and the 
phenomena observed on each of those occasions have been 
fully described. 

The ^modern cone of the mountain has been built up by 
successive discharges of lava and fragmentary materials 
round a vent of eruption, which lies a little south of the 
centre of the prehistoric crater. The southern segment of 
the ancient cone, answering to the semicircular wall of 
Somma on the north side, has been almost concealed, but 
is still traceable among the younger accumulations. The 
numerous deep ravines that indented the sides of the pro- 
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historic volcano, and which still form so marked a feature 
on the outer slopes of Somma, have on the south side served 
as channels to guide the currents of lava from the younger 
cone. But they are gradually being filled up there and 
will before long disappear under the sheets of molten rock 
that from time to time rush into them fiom above. On 
one of the ridges between these radiating valleys an obser- 
vatory for watching the progress of the volcano was estab- 
lished many years ago by the Neapolitan Government, and 
is still supported as a national institution. A continuous 
record of each phase in the volcanic changes has been 
taken, and some progress has been made in the study of 
the phenomena of "Vesuvius, and in prognosticating the 
occurrence and probable intensity of eiuptions. A wire- 
rope railway (opened in the year 1880) carries visitors 
from the foot of the cone up to within 150 yards of the 
mouth of the crater. 

See Volcanoes, by G. P. Sciope, 1872; Vesuvius, by John 
Phillips, 1869 ; Dei Ausbmchdes Vesuv m April 1872, by A. Heim, 
1873 ; Visuvio e la sua Storm and Pompd e la Det/ione Sotttrmta dal 
Vesuvio neV Anno 79, by Pi of. Palmien, Naples, 1879 ; Studicn uber 


Valiant und Etdbrfa n, by T F, Sthmiilt, 1^1 ; and Th( < T » o]n ta y 
of Monte Somma and Vesuvius,” by H J Johnston e-Luis, lSe 1, 
in Qiunt Jourtu deal Sol , \ol. \1 p 8 j. flic also Oumn y, vn 
\. p 210 vy , (\ <4E ) 

\T2HZPItEM, the cliiet town of a county ol the same 
name in Hungary, lies between Lake Balaton and the 
forest of Bahony, about 65 miles south-west of Buda- 
pest h. Veszprem is the seat of a itornau Catholic bishop, 
whose cathedial and palace, with the county bail and the 
gymnasium, foiw the chief featmes of tile town. Ytszpruu 
is a station on the Western Bailway sjstoa. It> four 
annual fairs aie much frequented from all pails ol the 
trans-Dan ubian district, and the tiarlc in gtain, wmo, and 
home industiies gent l ally is considerable The town is 
ot very ancient oiigin, and was known to the Homans By 
the name of Oinibua. The queens of the Japad dynasty 
used occasionally to reside here, and even now the queers 
of Hungaiy aie crowned by the bishop of Veszprun. The 
place suffered much during the contention^ between the 
Turks and the Hungarians and Austrians in the 16th and 
17th centuries. The population numbered 14,800 in 1886 
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T HIS science comprises a knowledge of the conformation 
and structure of all the domesticated animals, espe- 
cially the horse ; their physiology and special racial and 
individual characteristics ; their humane management and 
utilization ; their protection from, and medical and surgical 
treatment in, the diseases and injuries to which they 
are exposed ; their amelioration and improvement ; their 
relations to the human family with regard to communicable 
disorders; and the supply of food and other products, 
more particularly those derived from them for the use of 
mankind. 

Histouy. 

There is evidence that the Egyptians practised veterin- 
ary medicine and surgery in very remote times ; but it is 
Amongst not until we turn to the Greeks that we obtain any very 
th e definite information with regard to the state of veterinary 
Greeks. a& we p ab human medicine in antiquity. The writings of 
Hippocrates (460-356 b.c.) afford evidence of excellent 
investigations in comparative pathology. Diodes of Car- 
istus, who was nearly a contemporary, was one of the 
first to occupy himself with anatomy, which he studied in 
animals. Aristotle, too, wrote on physiology and com- 
parative anatomy, and on the maladies of animals, white 
many other Greek writers on veterinaiy medicine are cited 
or copied from by Varro, Columella, and Galen. And we 
must not overlook Mago of Carthage (200 b.c.), whose 
work in twenty-eight books was translated into Greek and 
was largely used by Yarro and Columella. 

Amongst Until after the conquest of Greece the Romans do not 
the appear to have known much of veterinary medicine. 
Romans. y arro (i 16-28 b.c.) may be considered the first Roman 
writer who deals with animal medicine in a scientific spirit, 
in his De Be Bustica, in three books, which is largely 
derived from Greek winters. Celsus is supposed to have 
written on animal medicine ; and Columella (1st century) 
is credited with having utilized those relating to veterinary 
science in the sixth and seventh parts of his De Be Rudka, 
one of the best works of its class of ancient times : it 
treats, not only of medicine and surgery, but also of sani- 
tary measures for the suppression of contagious diseases. 
From the 3d century onwards veterinary science had a 
literature of its own and regular practitioners, especially 
in the service of the Roman armies (imdomedici : veterm - 
aril). Perhaps the most renowned veterinarian ^ of the 
Roman empire was Apsyrtus of Bithynia, who in 322 
accompanied the expedition of Constantine against the i 


Sannatians in his professional capacity, and seems to liaie 
enjoyed a high and well-deserved reputation m his time. 

He was a keen observer ; he distinguished and described 
a number of diseases which were badly defined by In** 
predecessors, recognized the contagions nature of seveial 
maladies, and prescribed isolation for their suppression ; 
he also made interesting observations on accidents and 
diseases of horses’ limbs, and waged war against certain 
absurd empirical practices then pre\ ailing in the treatment 
of disease, indicating rational method^, some of which are 
still successfully employed in veterinaiy therapeutics, such 
as splints for fractures, sutures for wounds, cold w ater for 
the reduction of prolapsed vagina, hot baths for tetanus, 

<kc. Not less eminent was Hierocles, the successor ot 
Apsyrtus, whose waitings he largely copied, but wfith 
improvements and valuable additions, especially in the 
hygiene and training of horses. Pelagonius again was a 
writer of empirical tendency, and his treatment of disease 
in general was most irrational Publius Yegetius (not to 
be confounded with Flarius Yegetius Renatus, who wrote 
on the military art) w T as a popular author of the end of the 
*5th century, though less distinguished than Apsyrtus, to 
whom and to Pelagonius he was to a great extent indebted 
in the preparation of his Mulomedicina sive A rs Veterviarm, 

He appears to have been more of a horse-dealer than a 
veterinary practitioner, and knew next to nothing of 
anatomy, which seems to have been but little cultivated 
at that period. He w’as very superstitious and a believer * 
in the influence of demons and sorcerers ; nevertheless he 
gives some interesting observations derived from his 
travels. He had also a good idea of aerial infection, 
recognized the utility of disinfectants, and describes some 
operations not referred to by previous writers, such as 
removal of calculi from the bladder through the lectum, 
couching for cataract, the extirpation of certain glands, 
and several serious operations on the horse’s foot. Though 
inferior to several works wTitten by his predecessors, the 
Mulomedicim of Yegetius maintained its popularity 
through many centuries. Of most of the ancient veterin- 
ary writers we know little beyond what can be gathered 
from the citations and extracts in the two great collections 
of Bippiatrica and Geoponica compiled by order of Con- 
stantine Porphyrogenitus in the 10th century. 

It is unnecessary to dwell here on the progress of the In 
veterinary art during the Middle Ages. Towards the Middle 
close of the medieval period the subject was much culti* 
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\ate<l iu tlie cavalry schools of [taty ; and Spain also liad 
an organized system of good practitioners in the loth 
century, who iuvo It ft many books still extant. Ger- 
many was far behind, and literature on the subject did 
not exist until the end of the 15th century, when in 1492 
there was published anonymously at Augsburg a Pferde- 
In the following century the influence 
of the Italian writers was becoming manifest, and the 
works of hugger and Fayscr mark the commencement of 
a new era. Faysehs treatises, Yon chr Gestiderei and 
Von t/< r Zncht tier Kriegs- und Burger-Pferde (1529-1597), 
are remaikable for originality and good sense. In Great 
Britain animal medicine was perhaps in a more advanced 
condition than in Germany, if wo accepf the evidence of 
the Ancient Laws and Institutes of Wales (London, 1841) ; 
yet it was largely made up of the grossest superstitions. 1 
Among the Celts the healer of horse diseases and the shoer 
were held in high esteem, as anaong the more civilized 
nations of Europe, and the court farrier enjoyed special 
privileges. 2 The earliest known works in English appeared 
anonymously towards the commencement of the 16th cen- 
tury, namely, Proper tees and Medcynes for a Ilorse and 
JIascal of Oren, Horses , Sheepes, Hoppes, Dogges. The 
word u mascal ” shows that the latter work was in its origin 
Italian. There is no doubt that in the 15th century the 
increasing taste for horses and horsemanship brought 
Italian riding-masters and farriers into England ; and it 
is recorded that Henry YIIL brought over two of these 
men who had been trained by Grisone in the famous 
Neapolitan school. The knowledge so introduced became 
popularized, and assumed a concrete form in Blun devilled 
Foure Chifest Offices belonging to Horsemanship (1566), 
which contains many references to horse diseases, and, 
though mainly a compilation, is yet enriched with original 
observations. In the 15th century the anatomy of the 
domesticated animals, formerly almost entirely neglected, 
began to receive attention. A work on comparative 
anatomy by Yolcher Koyter was issued at Nuremberg in 
1573 ; about the same time a writer in Germany named 
Copho or Cophon published a hook on the anatomy of the 
pig, in which were many original remarks on the lymphatic 
vessels ; an(L Jehan Hervard in France produced in 1594 
his rather incomplete Hi ppo - Osteal ogie. But by far the 
most notable work, and one which maintained its popu- 
larity for a century and a half, was that of Carlo Buini, a 
senator of Bologna, published in 1598 in that city, and* 
entitled Dell Anatomia e dell 3 Infirmity del Cctvallo, e 
suoi Remedii. Passing through many editions, and trans- 
lated into French and German, this book was for the most 
part original, and a remarkable one for the time in which 
it was composed, the anatomical portion being especially 
praiseworthy. English books of the 17th century exhibit 
a strong tendency towards the improvement of veterinary 
medicine and surgery, especially as regards the horse. 
This is even more notable in the writings of the 18th 
century, among which may be particularized Gibson’s 
FarrieFs Hew Guide (1719), Method of Dieting Horses 
(1721), and (best of all) his JSfeio Treatise on the Diseases 
of Horses , besides Braken’s, Buidon’s, Bridge’s, and 
Bartletfa treatises. Veterinary anatomy was greatly ad- 
vanced by the Anatomy of an Horse (1683) of Snape, 
farrier to Charles II., illustrated with copperplates, and 
by the still more complete and original work of Stubbs, 
the Anatomy of the Horse (1766), which decidedly marked 
a new era in this line of study. Of foreign works it may 
suffice to mention that of Solleysel, Veritable Parfait 
Marfotkal (1664), which passed through many editions, 

1 gee leechdom, Wortmmvng, and Stercrafl of Marly England, 
3 vol#. Eve, London, 1864* 

% to Fleming, <w4 London, 1869. 


was translated into seveial languages, and -was borrowed 
from for more than a ceutury by different writers. Sir 
W. Hope’s Gompleat Horseman (1696) is a translation 
from Solleysel by a pupil. 

Modern Schools and Colleges. 

Tlio most important eia in the history of modem veteiinaiy Veteun- 
scienee commenced with the institution of veteimary schools, ary 
Fiance was the first to take the gieat initiative step iip this schools, 
direction. Button had recommended tho foimation of \eteiinaiy 
schools, hut his recommendations were not attended to. Boui gelat, In 
an advocate at Lyons and a talented liippologist, tluough liis influ- Fiance, 
once with Bertiu, ptime minister under Louis XV., was the fiist to 
induce the Government to establish a veteiinaiy school and school 
of equitation at Lyons, in 1761. This school lie himself diiected 
for only a few years, dining which tlie gieat benefits that had 
lesulted from it justified an extension of its teaching to other paits 
of France. Bourgelat, theiefoie, founded (l76fi) at Alfort, neai 
Faris, a second veteiinaiy school, which soon became, and has re- 
mained to this day, one of the finest and most advanced veterinaiy 
schools in the woi Id. At Lyons he was i eplaced by the Abbe Roziei , 
a learned agriculturist, who was killed at the siege of Lyons after a 
veiy successful peiiod of school management, duiing wdiieli he liad 
added largely to agricultural and physical knowledge by the publi 
cation of his Journal dc Physique and Cours d’Agricultw e. Twenty 
years later the Alfort w Iiool added to its teaching staff several dis- 
tinguished professors whose names still adorn the annals of science, 
such as Daubenton, who taught lural economy ; Vic d’Azyr, who 
lectured on comparative anatomy; Foure roy, who undertook in- 
stiuction in chemistry ; and Gilbert, one of its most brilliant pupils, 
who had veterinary medicine and surgery for his depai tment. The 
last-named w r as also a distinguished agriculturist and published 
many important treatises on agricultural as well as veteiinaiy sub- 
jects. The position he had acquired, added to his profound and 
varied knowledge, made him most useful to Fiance during the period 
of the Revolution. It is chiefly to him that it is indebted for the 
celebrated Rambouillet flock of Merino sheep, for the corseivation 
of the Tuileries and Versailles paiks, and for the creation of the line 
experimental agricultural establishment organized in the ancient 
domain of Sceaux. The Alfort school speedily became the nursery of 
veterinary science, and the source whence all similar institutions 
obtained their first teachers and theii guidance. A third Govern- 
ment school was at a later period founded at Toulouse ; and these 
thiee schools have produced thousands of thoroughly educated 
veterinary surgeons and many piofessors of high scientific repute, 
among wmom may he named Bouley, Ckauveau, Colin, Toussaint, 

St Cyr, Goubaux, Ailoing, and Galtier. 

Soon after the Alfort school w r as commenced a national school In Ger- 
for Austria was established at Vienna by order of Maiia Theresa ; many, 
and this, remodelled and reorganized by Joseph II., is now tho &c. 
largest in the country. Prussia quickly followed suit ; and soon 
Government veterinaiy schools were founded in almost every othei 
European country, except Great Britain, mostly on a munificent 
scale. Probably all, but especially those of France and Germany, 
w ere established as much with a view to training veterinaiy surgeons 
for the army as for the requirements of civil life. 

In 1790 St Bel (whose real name was Vial, St Bel being a village In the 
near Lyons, where was his paternal estate), after studying at the United 
Lyons school and teaching both at Alfort and Lyons, came to Eng- King- 
land and published proposals for founding a school in which to in- dom. 
struct pupils in veterinary medicine and surgery. Tlie Agricultural 
Society of Odiham, which had been meditating sending two young 
men to the Alfort school, elected him an honorary member, and 
delegated a committee to consult with him respecting his scheme. 

Some time afterwards this committee detached themselves from tho 
Odiham Society and formed an institution styled the Veterinary 
College of London, of w T hich St Bel was appointed professor. The 
school was to be commenced and maintained by private subscrip- 
tion. In March 1792 anangements w r ere made for building tem- 
porary stabling for fifty homes and a forge for shoeing at St Pancras. 

The college made rapid progress in public estimation, notwith- 
standing considerable pecuniary embarrassments. As soon as the 
building was ready for the reception of animal patients, pupils began 
to be enrolled ; and among the earliest were some who afterwards 

f lined celebrity as veterinarians, as Bloxam, Blaine, E. Lawrence, 
ield, and Bracy Clark. On the death of St Bel iu August 1793 
there appeal’s to have been some difficulty in procuring a suitable 
successor ; but at length, on the recommendation of John Hunter 
and Cline, two medical men were appointed, Coleman and Moorcroft, 
the latter then practising as a veterinary surgeon in London. The 
first taught anatomy and physiology, and Moorcroft, after visiting 
the French & diools, directed the practical portion of the teaching. 
Unfortunately ,m$her of these teachers had much experience among 
animals, nor ,WererA§Y^ell acquainted with their diseases ; but 
Coleman had' as a stulient, in conjunction with a fellow-student 
(afterwards Sir Astley Ooopor), performed many experiments on 
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animals under the dmctionof Cline. Mooieioft, who lemained 
only a shoit time at the t olleecc, atterwauls went to India and 
dut in<> a journey in 1819 w is murdtued in Tibet. 1 Coleman, by Ins 
st ruililie rtsum lies and uu tgetic nuiugfuuont, m a few years raised 
the college to a high staudaid of usefulness; under Ins care the 
pioguss of the yeteiinaiy ait w«u> .such as to qualify its piaetitioneis 
to hold eommissious in the anny; and he himself was appointed 
u timidly suigeon-geneial to the Biitisli cavilry. Owing to the 
Ink of funds, the teaching at the college must have hum vei} 
nuagie, and, had it not been for the liheiahty ot sevewl lm final 
nun in tin owing open the doois of their theatres to its pupils for 
institution without fee or lewnid, their professional knowledge 
would have been sadly defi< lent. The boaul of e\aniineis was for 
many juris rii icily composed of eminent membei s ol the medical 
pi ofession. Coleman died in 1809, and w ith him disappeared much 
of the intuest the medical piofession of London took in the pio- 
gtess of veterinary medicine. Yet the Rojal Veteiinary College 
(fhst sty led “Rojal” duiiug the presidentship of the duke of 
Kent) continued to do good woik in a piuely veteiinaiy direction, 
and id oivofi such public financial suppoit that it wv? soon able to 
dispense w ith the sm ill annual grant given to it by the Govei liment. 
In the eaily years of flic institution the horse was the only 
animal to wlm h much attention w r as given. But at the instigation 
of the Royal Aguuiltuial Society of England, which, gave <£200 
per annum for the purpose, an additional piofessor was appointed 
to investigate and teach the treatment of the diseases of cattle, 
sheep, and other animals ; outbreaks of disease among these wcie 
also to be inquiied into by the officers ot the college. This help 
to the institution was withdrawn in 1875, but renewed in 1886. 

This veterinaiy school has been the parent of other schools in 
Great Biitain, one of which, the first in Scotland, was founded by 
Prof. Pick, a student of Coleman’s and a man of groat persever- 
ance and ability. Commencing at Edinburgh in 1819-20 with 
only one student, in three years he gained the patronage of the 
Highland and Agricultural Society of Scotland, which placed a 
small sum of money at the disposal of a committee appointed by 
itself to take charge of a department of vetuinary surgery it had 
formed. This patronage, and very much in the way of material 
assistance and encouragement, woie continued to tlio time of Dick’s 
death, in 1866. Diuing the long period m which he presided ovci 
the school, consider able progress was made in diffusing a sound 
knowledge of veterinary medicine in Scotland and beyond it. For 
many years his examining board, which gave certificates of pro- 
ficiency under the auspices of the Highland and Agricultural 
Society, was composed of the most distinguished medical men in 
Scotland, such as Good sir, Syme, Lizars, Ballingall, Simpson, and 
Knox. By his will Dick vested the college in the lord provost 
and town council of Edinburgh as trustees, and left a large portion 
of the tot tune he had made to maintain it for the purposes for 
wlriili it was founded. In recent years another veterinary school 
lias been established in Edinburgh, and one in Glasgow, both of 
which arc doing good service. 

In 1814 the Royal College of Veterinary Surgeons (to be care- 
fully distinguished from the Royal Veterinary College) obtained 
its charter of incorporation. The functions of this body were, until 
a recent date, limited almost entirely to examining students taught 
in the veterinary schools, and bestowing diplomas of membership 
on those who successfully passed the examinations conducted b£ 
the boards which sat in London and Edinburgh. Soon alter the 
Royal College of Veterinary Surgeons obtained its charter of incor- 
poration a difference arose between it and Dick, which resulted in 
the latter seceding altogether from the union that liad been estab- 
lished and forming an independent examining board, the Highland 
and Agricultural Society granting certificates of proficiency to those 
students who were deemed competent. This schism operated very 
injuriously on the progress of veterinary education and on profes- 
sional advancement, as the competition engendered was of a rather 
deteriorating nature. After the death of Dick the dualism in 
veterinary licensing was suppressed r the Highland Society ceased 
to give certificates and the only mode of admission to the profession 
was through the Royal College. Since then the subjects taught 
have been increased in number; conformably with the requirements 
of ever-extending science, the period of study has been enlarged so 
as to be nearly as long as that imposed upon medical students ; the 
teaching is more thorough and practical ; and the examinations are 
more frequent and searching. Candidates for admission to the 
schools must also give evidence of having received a good general 
education. Also since the suppression of the dual system an Act 
of Parliament has been obtained protecting the title of the graduates 
of the Royal College of Veterinary Surgeons, and conferring other 
advantages, not the least of which is the power granted to the 
college to remove the names of unworthy members from its register. 
In some respects the Veterinary Surgeons Act is superior to the 
Medical Act, while it places the profession on the same level as 
other learned bodies, and prevents the public being imposed upon 

1 See Moorcroft and Trebeck’s Travels in> Cashmere and Thibet, 


bv enquires and impostors. The <olkge hrs instituted a hi^hm 
d( give, that of fellow, which ran only be obtuiin d attn the giafiu.iti 
lias been live yeais in pnu tun and by passing a se\ero t \ imniution 
Fellows mil} can be membeis of coum rl or membois of tin cxnimn 
ing boards. The giaduatca of the f.ojal Colli ge of \eteniun 
Surgeons who ha\e bun legisteied since its foundation m 1S41 
piohubly number 4000. 3n the British ai my there is a snufilu 
mortality among the animals employed, and hss loss, from ton 
tigious diseases than m any othei lu Euiopt ; this result, as will 
as the high (ifieiuiej of the' horses, is laigrij due to the zeal, intel- 
ligence, and natural aptitude ot the vetniuaiy oOhers for then 
special duties. In no of lu i mmy are they so severely tested, 
physically ami professionally, — nunc thin one-hall ot their serin t* 
being foicign; and in India their si ill ha> to be cx< rci&ed on 
elephants, camels, bullocks, cattle, Mild sh( < p, in addition to hoists 
During war the strain on anny ictumaiy surgeons is veiy heavy, 
and, while surgeons' are protected in the iiehC by th< Geneva Red 
Cross, being considered as non-belligerents, veterinary oltneis are 
regarded as combatants, and tkerefon run tiro risk ot capture, 
imprisonment, or death at the hands of the enemy. 

In India there are one or more veteiinaiy schools m each prcM- In Indii. 
demy, m which natives ai$ trained as veteiinaiy surgeons. Tlu* 
need lor this will be perceived w lien it is stated that the loss in 
India from preventive animal disease s alone amounts to at lust 
<£6,000,000 annually. 

In the United States of America veterinaiy science has been an In the 
exotic of very slow T giowth. Tlroio aie veteiinaiy schools m New United 
Yoik, Minneapolis, and elsewhere, but these, like those in Great States, 
Biitain, arc private institutions. To the Cornell, Pennsylvania 
and Harvard universities veterinaiy schools or (hairs have been 
attached with competent teaclicis. Events aie at present rapidly 
compelling the people *of tiro United States to realize the true 
value and importance of veterinary science. For many years the 
“lung plague” has been gradually extending itself westward, and 
it is now causing heavy losses. Long exempted from the moie 
serious of the contagious diseases of animals which have scoui geil 
Europe, the United States aie now invaded by all of them except 
tw r o— cattle plague and the ioot-and-mouth disease ; and an exotic 
disorder of pigs, the swine plague or fever, is threatening to 
exterminate these animals. 

The veterinary literature of this period affords sti iking evidence 
of the progress made by the science: excellent text-books, manuals, 
and treatises on every subject belonging to it aie veiy numerous, 
and are published in every European language, while theic is an 
abundance of periodical literature. The education — general and 
technical— of practitioners of veterinary medicine Iras, of course, 
been improving to a corresponding extent. The matriculation test 
for admission to the best veterinary schools and the fixed period 
for instruction in them vaiy but little from those of the medical 
schools. lu G ermany the vctcrina ry schools at Berlin and Hanovci 
have been laised to the position of universities. 

Objects of the Science. 

One of the chief objects of the science is the treatment Ticat- 
of disease in animals. Veterinary medicine has been far &icnt of 
less exposed to the vagaries of theoretical doctrines and 
systems than human medicine. The explanation *aay 
perhaps be that the successful practice of this branch uf 
medicine more clearly than in any other depends upon the 
careful observation of facts and the rational deductions 
to be made therefrom. No special doctrines seem, iii 
later times at least, to have been adopted, and the 
dominating sentiment in regard to disease and its treat- 
ment has been a medical eclecticism, based on practical 
experience and anatomico-pathological investigation, rarely 
indeed on philosophical or abstract theories. In this way 
veterinary science has become pre-eminently a science of 
observation. At times indeed it has to some extent been 
influenced by the doctrines which have controlled the 
practice of human medicine — such as those of Broussais, 
Hahnemann, Brown, Easori, Kademacher, and others — 
yet this has not been for long : experience of them when 
tested upon dumb unimaginative animals soon exposed 
their fallacies and compelled their discontinuance. 

Of more moment than the cure of disease is its preven- Preven- 
tion, and this is now considered the most important object tk>n of 
in connexion with veterinary science. More especially is (iisease - 
this the case with those serious disorders which depend 
for their existence and extension upon the presence of an * 
infecting agent, and whose ravages for so many centuries 



200 V E T E ft I N A 1 

an* written larjvly m tin* hist or) of milization. E\m 
<id\attu* made in liiedh lue affu t> the piui»ri>s of \ etcritury 
yium*, and the rmtit mturkaLle Jjbuneiio, *onu» of 
which ha \e been imtutul in munbu\> of tile veterinary 
proft^mn, or (hnelupul lq them, mu<t in tilt end create as 
a is \ olutxoii in ^oteim.u\ pra< tiee a-> m the medicine 
oi man. In ‘‘puwuihe uiuiHno 1 tlio benefit?* to be 
<kmtd irom tim application of the gt rm theoij will be 
imiun-e ; the ► anitai) police mi asme* ba-»wl on thi^ know- 
ledge are eadly haund, and, if iairied rigorously into 
opei at I on, mind muitmilh lead to the (.xtiuctioii of these 
disistious disoideix 1 Tim niulkine of the lower animals 
ditfWs hotn that of man in no particular «a> much, perhaps, 
in the application it makes of utilitarian principles 
Tlie life of man is sacred ; but in the case of animals, 
whin there aic doubts as to complete restoration to health 
and soundness, monetary considerations generally decide 
against the adoption ot remedial measures. This featuio 
iu the medicine of the domesticated animals brings very 
prominently before us the \alne of the old adage that 
u prevention is better than cure.” In Cheat Britain the 
\aluo of coiupcirath e pathology in the relations it bears 
to human medicine, to the public health and wealth, 
as well as to agriculture, ha* been strangely overlooked 
or ignored: and in consequence but little allowance 
has been made for the difficulties the practitioner of 
animal medicine has to contend with. The lare instances 
in which animals can be seen by the veterinary surgeon 
in the earliest stages of disease, and when this would 
prove most amenable to medical treatment ; delay, gener- 
ally due to the inability of those who have the care 
of animals to perceive these early stages; the fact that 
animals cannot, except in a negative manner, tell their 
woes, describe thou* sensations, or indicate what and where 
they suffer ; the ab&cnee of tho&e comforts and conveni- 
ences of the sick room which cannot be called in to amelio- 
rate their condition ; the violence or stupor, as well as the 
stmctuul arrangements and attitude of thesiek creatures, 
which only too frequently render favourable positions for 
cute impossible; the slender means generally afforded for 
carrying out recommendations, together with the often- 
times intractable nature of these diseases ; and the utili- 
tarian influences alluded to above, — all these considera- 
tions, in the great majority of instances, militate against 
the adoption of eurathe treatment, or at least greatly 
increase its difficulties. 

, Tor more than forty ycar& most destructive plagues of 
animals have prevailed almost continuously in the British 
islands without any attempt, worthy of the name, having 
been made to check or extirpate thorn until within a very 
recent period. Two exotic bovine diseases alone (contagi- 
ous pleuro-pneumonia or Jung plague and foot-and-mouth 
disease) are estimated to have caused the death, during the 
first thirty years of their prevalence in the United King- 
dom, of 5,549,780 cattle, roughly valued at £83,616,854 ; 
while the invasion of cattle plague in 1865-66 was calcu- 
lated to have caused a money loss of from £5,000,000 to 
£8,000,000. The depredations made in South Africa and 
Australia by the lung plague alone are quite appalling ; 
and in India the loss brought about by contagious diseases 
among animals lias been stated at not loss than £6,000,000 
annually. The damage done by tuberculosis— -a contagious 
disease of cattle, transmissible to several kinds of animals, 
and possibly also to man, by means of the flesh and milk 
of diseased beasts — cannot be even guessed at; but it 
must be enormous, when we learn how widely the malady 
is diffused. ^ But that terrible pest of all ages, the cattle 
plague, has in its two recent invasions of Engla nd been 

1 Comp. Fleming, Yat&dmry Science mid Mice, London, 
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promptly suppressed with comparatively trifling loss. . The 
loot-and-mouth disease, which proved such a heavy inflic- 
tion tu British agriculture from its introduction in 1838, 
has been completely extirpated. Glanders, which annually 
caused the destruction of large numbers of cavalry horses, 
is now unknown in the army, and is rapidly disappearing 
from Chilian stables. Babies would soon be included in 
the category of extinct diseases if the indications of 
\ eterinuiy science were followed ; and so with the other 
contagious maladies of animals. As for such diseases as 
depend for their development upon germs derived from 
the soil or herbage upon which animals live, and which 
cannot be directly controlled by veterinary sanitary 
measures, the sy&tem of protective inoculation with culti- 
vated virus introduced by Pasteur will probably bring 
about their extinction, or at any rate greatly mitigate their 
effects. 

Veterinary science can also offer much assistance in the fteti- 
study and prevention of the diseases to which mankind ttons 
are liable. Rome grave maladies of the human species 
are certainly derived from animals, and others may yet be human 
added to the list. In the training of the physician great medi- 
benefit would be derived from the study of disease in cme * 
animals,— a fact which has been strangely overlooked in 
England, as those can testify wdio understand how closely 
the health of man may depend upon the health of the 
creatures he has domesticated and derives subsistence from, 
and how much more advantageously morbid processes can 
be studied in animals than in our own species. Although 
as yet no chair of comparative pathology has been estab- 
lished in any British university, on the Continent such 
chairs are now looked upon as an almost indispensable 
item of every university. Bourgelat, towards the middle 
of the 18 th century, in speaking of the veterinary schools 
he had been instrumental in forming, urged that “ leurs 
portes soient saus cesse ouvertes h eeux qui, charges par 
Fctat do la conservation des hommes, auront acquis par le 
nom qu’ils se seront fait le droit d 5 interroger la nature, 
chercher des analogies, et verifier des id^es dont la con- 
formation lie pent etre qffutile h Tespece humaine.” And 
the benefits to be mutually derived from this association 
of the two branches of medicine inspired Vicq d’Azyr to 
elaborate his Nouveau Flam de la Constitution de la Medecine 
en Fnuiee % which he presented to the National Assembly 
in 1790. His fundamental idea was to make veterinary 
teaching a preliminary (le premier dec/re) and, as it were, 

-the principle of instruction in human medicine. His pro- 
posal went so far as to insist upon a veterinary school being 
annexed to every medical college established in France. 

This idea was reproduced in the Rapport rnr P Instruction 
Publique which Talleyrand read before the National 
Assembly in 1790. In this project veterinary teaching 
was to form part of the National Institution at Paris. 

The idea was to initiate students of medicine into a know- 
ledge of diseases by observing those of animals. The 
suffering animal always appears exactly as it is and feels, 
without the intervention of mind obscuring the symptom- 
atology, the symptoms being really and truly the rigorous 
expression of its diseased condition. From this point of 
view, the dumb animal, when it is ill, offers the same 
difficulties in diagnosis as does the ailing infant or the 
comatose adult. 

Of the other objects of veterinary science there is only 
one to which allusion need here be made ; that is the 
perfectioning of the domestic animals in everything that 
is likely to make them more valuable to man. This is in 
an especial manner the province of this science, the know- 
ledge of the anatomy, physiology, and other matters con- 
nected with these animals by its students being essential 
for such improvement. 



Nursing, 


Food for 
a sick 
horse. 


VETERINARY SCIENCE 201 


Diseases oe Domestic Ammals. 

Considerations of space foibid a complete or detailed description 
of all the diseases, medical and surgical, to which the domesticated 
animals aie liable. This is to be found in the current yeterinaiy 
text-books, Keforence will be made here only to the moic impoi l- 
ant disorders of animals which aio oi a communicable nature, and 
which were not included in the ai tide Mumiun (q.v, ). 

Diseases ut the Horn. 

Eveiy horseman should know something of the injuries, lame- 
nesses, and diseases to which the hoise is liable. Unfoi tunatcly 
not voiy much can be done in this direction by book instiuction ; 
indeed, theie is geneially too much doctoring and too little nursing 
of sick animals. Even m slight and fa-vouiable cases of illness re- 
covery is often letarded by too zealous and injudicious medication ; 
the object to be always kept in view in the tieatment of animal 
patients is to place them in those conditions which allow nattuc to 
gpciato most lieely in lustoiing health. This can best be rendered 
in the form of nursing, which sick animals gi eatly appreciate. 
How r cver indiiferent a horse may be to caiessing or kind attention 
timing health, when ill he eeitainly appieciates both, and wdieu 
in pain will often app.uently endeavour to attract notice and seek 
lelief from those with whom he is familiar. Fiesli air and clean- 
liness, quiet and comfort, should always be secured, if possible. 
The stable or loose box should he waim, without being close, and 
free from draughts. If the w r eatlier is cold, and especially if the 
horse is suffering from inflammation of the air-passages, it may be 
necessary to keep up the tempeiature by artificial means ; but great 
care should be taken that tins does not render the air too dry to 
breathe. The srnfaee of the body can be kept warm by rugs, and 
the legs by woollen bandages. Yet a sick horse is easily fatigued 
and annoyed by too much clothing, and therefore it is better to 
resort to artificial heating of the stable than to overioad the body 
or impede movement by heavy wiappings. If blankets are used, it 
is well to place a cotton or linen sheet under them, should the hoise 
have an irritable skin. For bedding, long straw should be employed 
as little as possible, since it hainpois movement. Clean old litter, 
sawdust, or peat-moss litter is the best. If the hoofs are strong, 
and the horse likely to be confined for some weeks, it affoids relief 
to take off the shoes. Tjriug up should be avoided, if possible, 
unless it is urgently required, the horse being allowed to inovo 
about or lie down as he may prefer. 

When a sick horse has lost his appetite, he should be tempted to 
eat by offering him such food as will bo enticing to him. It should 
be given frequently and in small quantities, but should not be 
foiced on him ; food will olten be taken if offered from the hand, 
when it will not be eaten out of the manger. Whether the animal 
be fed from a bucket or from a manger, any food that is loft should 
be thrown away, and the receptacle well cleaned out after each 
meal. As a rule, during sickness a horse requires laxative food, 
in order to allay fever or inflammatory symptoms, while support- 
ing the strength. The following list comprises the usual laxative 
food employed green grass, green wmeat, oats, and barley, 
lucerne, carrots, parsnips, gruel, bran mash, linseed and bran mash, 
boiled barley, linseed tea, liay tea, and linseed oil. Green grass, 
lucerne, and similar articles of food, if cut when in a wet state, 
should be dried before being given. Boiled grain should be cooked 
with very little water, so that it may be floury and comparatively 
dry when ready ; a little salt should be mixed with it. One gallon 
of good gruel may he made with a pound of meal and cold -water, 
which should be stirred till it boils, and afterwards permitted to 
simmer over a gentle fire till the fluid is quite thick. To make a 
bran mash, scald a stable bucket, throw out the water, put in three 
pounds of bran and one ounce of salt, add two and a naif pints of 
boiling water, stir up well, cover over, and allow the mash to stand 
for fifteen or twenty minutes until it is well cooked. For a bran 
and linseed mash, boil slowly for two or three hours one pound of 
linseed, so as to have about a couple of quarts of thick fluid, to 
which tw <5 pounds of bran and one ounce of salt may be added. 
The whole should be stirred up, covered over, and allowed to steam 
as before described. The thicker the mash the more readily will the 
home eat it. Linseed tea is made by boiling one pound of linseed 
in a couple of gallons of water until the grains are quite soft. It 
may be economically made by using less water to cook the linseed, 
and afterwards making up the quantity of water to about a gallon 
and a half. Hay tea may be prepared by filling a bucket, after 
scalding it, with good sweet hay, pouring in as much boiling water 
as the bucket wifi, hold, covering it over, and allowing it to stand 
until cold, when the fluid may be strained off and given to the horse. 
This forms a refreshing drink. Linseed oil, in quantities of from 
one quarter to half a pint daily, may be mixed with the food ; it 
keeps the bowels in a lax condition, has a good effect on the skin 
and air-passages, and is useful as an article of diet. When debility 
lias to be combated, as in low fever or other weakening diseases, 
strengthening and other easily digested food must be administered, 
though some of the foods already mentioned, such as boiled grain, 
answer this purpose to a certain extent. Milk, eggs, bmd and 


biscuits, malt liquor, torn, &o., are often pie&rnbed with this 
object. Milk may lie guen skimmed or unskimmed ; a little sugar 
maybe mixed wilh it ; and one or two gallons may be given daily, 
according to on rums lances. One or two eggs may be given beaten 
up with a little sugai and mixed with milk, tin ee or torn times a 
day, or nioie fiequently ; or they may be boiled hai d uni \ owdeied, 
and mixed m the milk. A qiuut of stout, ale, 01 poiter may be 
given tivo 01 tlncu tunes a day, 01 a half to one bottle oi poit wine 
daily. St tided oats, with a Uttl* sdt added, aie veiy useful when 
i onvalesienec is neai ly tompb ted. As a mle, a sick horse should 
have as much w atci as he likts to dunk, though it may he ueci s&ary 
in ceitdin cases to lestiict the quantity, and to have the chill taken 
off,* but it should never bo wanner than To 0 to 80 °. 

As little gioommg as possible should bo allowed when a horse is 
vny weak; it should bo limited to sponging about the mouth, 
nostrils, eyes, and foiehead with clean watci, to which a little 
vinegar may be added. Rub tlio legs and ears with the hand, take 
off the clothing, and shake or change it once a day, and if agieeable 
mb ovci the body with a soft cloth. Exeici&e is of couise not ic- 
quiied during siekne&s 01 injuiy, and tkt period at which it is 
allowed will depend upon ciicnmstances. Caie must be taken that 
it is not oideied too eaily, # or earned too far at lust. 

Administration of JLdicmc. —Much eaic is inquired in admin- How to 
isteiing medicines in the foim of hall or bolus; and piaetiee, asgnc a 
well as courage and tact, is needed in older to gho it without ball, 
danger to the admini&tiator or the animal. The ball should ho 
held between the fingers of the right hand, the tips of the fiist and 
lourth being biought together below tlio second and third, w’hich 
are placed on the upper side of the ball ; the right hand is thus 
made as small as possible, so as to admit of ready inseition into 
the mouth. The left hand giasps the horse's tongue, gently pulls 
it out, and places it oil that pait of the light side of the lower jaw 
which is bale of teeth. "With the light hand the hall is placed at 
the loot of the tongue. The moment the light hand is withdrawn, 
the tongue should be released. This causes the ball to be carried 
still farthci back. The opeiator then closes the mouth and watches 
the left side of the neck, to note the passage of the ball down the 
gullet. Many horses keep a ball in the mouth a considerable time 
befoie they will allow it to go down. A mouthful of watei 01 a 
handful of food will generally make them swudlow it loailily. If 
this does not succeed, the nostrils should be grasped by the hand 
and held a few moments. A running halter should be used, so that 
the mouth may be quickly and securely closed. If the opeiator ha^ 
not had much experience in giving balls, he should station an 
assistant on the near side, to aid in opening and steadying the 
mouth, by placing the fingers of his left hand on the lower jaw and 
the thumb of the right on the upper jaw. Holding the mouth 
in this maimer facilitates the giving of the ball, and saves the 
operator's right hand, to a great extent, from being scratched by 
the horse's back teeth. It is most essential to have flic ball moder- 
ately soft ; nothing can be more dangerous than a hard one. 

To administer a drinfc»or drench 1 equires as much care as giving How xo 
a ball, in order to avoid choking the horse, though it is unattended give a 
with risk to the ‘idmiuistiator. An ordinary glass or stone bottle drink 01 
maybe used, provided theie are no sharp points around the mouth ; diench. 
but either the usual drenching horn or a tin vessel with a narrow' 
mouth or spout is safer. It is necessary to raise the horse’s head, 
so that the nose may be a little higher than the horizontal line. 

If the horse is restless, his head must be elevated by a loop of cord 
inserted into the mouth over the upper jaw, the piong of a stable 
fork being passed thiough it, and the handle held steady by an 
assistant The drink must be given by a person standing on the 
right side (the assistant being in fiont or on the left side of the 
horse), the side of the mouth being pulled out a little, to form a 
sack or funnel, into which the medicine is poured, a little at a 
time, allowing an interval now and again for the hoise to swallow. 

If any of the fluid gets into the windpipe (wliich it is liable to do 
if the head is held too high), it will cause coughing, whereupon 
the head should be instantly lowered. Neither the tongue nor the 
nostrils should bo interfered with. Povdeis may be given in a little 
mash or giucl, well stirred up. 

If a wide surface is to be fomented (as the chest, abdomen, or Fomenta- 
loins), a blanket or other large woollen cloth should be dipped in tious or 
water as hot as the hand can comfortably bear it, moderately wrung bathing, 
out, and applied to the pait, the heat and moisture being retained 
by covering it with a waterproof sheet or dry rug. When it has 
lost some of its heat, it should be removed, dipped in warm water, 
and again applied. In cases of acute inflammation, it may be neces- 
sary to have the water a little hotter ; and, to avoid the incon- 
venience of removing the blanket, or the danger of chill when it is 
removed, it may be secured round the body by skewers or twine, 
the hot water being poured on the outside of the top part of the 
blanket by any convenient vessel. To foment the feet, they should 
be placed in a bucket or tub (the latter with the bottom resting 
wholly on the ground) containing warm water ; a quantity of moss % 
litter put in tho tub or bucket prevents splashing and retains the 
heat longer. 
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Poultices aie used for allaying pain, promoting suppuration, 
softening horn or other tissues, and bunging ou a healthy action 
in wounds. To be beneficial, they should be large and always 
kept moist For applying poultices to the ieet, a poultice-shoe, 
constructed as follows, may be used with advantage. Take a cir- 
cular piece ofliaid wood, a little longer and luoader than a horse- 
shoe, and about one and a half inches thick. Get one suitaco of it 
rounded in a lathe, so that theie may be a rise of about three- 
quarters of an inch in the eentie, uh.de the other surface remains 
flat. Round the circumference of the board nail leather, so as to 
form a convenient boot for letaining the poultice, similar to the 
one in ordinary use, except that the part which comes on the ground 
is rounded. The fact of its being round will enable tlie horse to 
whose foot it is applied to ease the affected spot by tin owing his 
weight on the toe, the licel, or on either quarter, as lie chooses. 
Poultices are usually made with bran, though this has the disad- 
vantage of drying very quickly, to remedy wh&li it may be mixed 
with linseed meal or a little linseed oil. Roiled cairots or turnips 
mashed make a good poultice, as does linseed meal, when mixed 
with boiling water (with a little olive oil added) by stilling. A 
charcoal poultice is sometimes used when theie is a bad smell to 
be got lid of, It is made by mixing linseed meal with boiling water 
and stiniag until a soft mass is pioduced; with this some wood 
charcoal in powder is mixed, and when leady to be applied some 
more powder is spiinkled on the surface. It may be noted that, 
in lieu of these materials for poultices, what is known as spongio- 
piline can be usefully employed. A piece of sufficient size is steeped 
m hot water, applied to the part, cohered with a laige piece of oiled 
silk or waterproof stuff, and secured there. Even an ordinary 
sponge, steeped in hot water and covered with any waterproof 
material, makes a good poulticing medium ; it is well adapted for 
the throat, near the head, as well as for *tke space between the 
blanches of the lower jaw, 

Enemata or clystois are given in fevers, inflammation, constipa- 
tion, &c., to empty the posterior part of the bowels. They are 
administered by a large syiinge capable of containing a quart or 
more of water, with a nozzle about twelve inches in length, with 
an ox’s bladder tied to a pipe, or a large funnel with a long nozzle 
at a light angle ; but tbe syiinge is best. Water alone is usually 
applied for enemata ; it should be about the temperature of the 
body, not less, but perhaps a degree or two more. To administer 
an enema, one of the horse’s fore-feet should be held up, while the 
o})erator pushes the end of the nozzle, smeared with a little lard or 
oil, very gently and steadily for a few inches into the intestine, 
and then presses out the water. The amount injected will depend 
upon the size of the animal ; two or three quarts would suffice for 
an ordinary-sized horse. 

Epizootic and Contagious Diseases.— The epizootic diseases affect- 
ing the horse are not numerous, and may geneially be considered 
as specific, or infectious and contagious, in their nature, circum- 
stances of a favourable kind leading to their extension by propaga- 
tion of the agent upon which their existence depends. TMs agent, 
in some of the maladies, has been proved to be a micro-organism, 
and there can be little doubt that it is so for all of them. 

Glanders is one of the most serious diseases affecting horses, not 
only because it is incurable, but because it is very contagions. It 
is known in nearly every part of tbe world, except in Australasia! 
The virulent principle of glanders establishes itself most easily 
among horses kept in foul, badly-ventilated stables, or among such 
as are overworked, badly fed, or debilitated in any way. Glanders, 
however, has this in common with other contagions diseases, that 
it is never spontaneously developed, in the absence of the virulent 
agent Carnivorous animals— as lions, tigers, dogs, and cats— have 
become infected through eating the flesh of glandered horses ; and 
goats, sheep, swine, and tabbifcs have been successfully inoculated 
with the virus. Men who attend on diseased horses are liable to 
be infected, especially if they have any sores on the exposed parts 
of their bodies (see Glanders). Though infection through wounds 
is the readiest way of receiving the disease, the germ or bacillus 
may also obtain access through the lungs, stomach, and thin mucous 
membranes, such as that of the eyes, nose, and lips. Glanders is 
presented in two forms,— one affecting the mucous membranes of 
the body, more particularly those of the air-passages (glanders 
proper), and the other attacking the skin and the superficial 
lymphatic vessels (farcy). Both forms are due to the same virus, 
and both may be acute or chronic. The acute form is the more 
contagious and virulent, and either destroys life quickly or becomes 
chronic. 

The symptoms of acute glanders are marked by fever and its 
accompaniments— loss of appetite, hurried pulse and respiration, 
languor, and disinclination in move, Sometimes the legs or joints 
are swollen ; but the characteristic symptoms, the classical signs, 
are a yellow adhesm'dmeharge from one or both nostrils ; there is 
also a peculiar enlarged 5b4dpted condition of one pr both lymphatic 
glands between. thebranchcs’ef the lower jaw, which, though they 
inay be pwul, tery rarely suppurate ; and on the mucous mem* 
brane covering the septula of are little yellow pimples or 


pustules, running into deep lagged-edged ulcers, The discharge 
hom the nostiil adlieies to its margin, because of its glutinous 
natuie, and sliaw and other matteis also stick to it, while the 
obstiuction to the respiiation causes the animal to rnioit frequently 
—a cause of danger to men and animals, as this nasal discharge 
is virulent. In addition, tlie lymphatic vessels of the lace aie often 
involved and appear as corded lines passing up the cheeks ; they 
aie painful on piessme. In some cases there is a cough. As tlie 
disease processes, the ulceis in the nostiils extend in si/e and 
depth and increase in numbei, often completely perforating the 
septum, and being sometimes coveied with black crusts ; the nasal 
discharge becomes moie abundant and tenacious, stieaked with 
blood, and foul smelling, and causes the animal the gieatest diffi- 
culty in breathing, so that it appeals to be on the point of suffoca- 
tion. Death is due either to this cause or to exhaustion. 

Chronic glanders generally presents the same symptoms ; but the Chronic 
animal is not so seriously ill, and may indeed appeal to be in good form, 
health and be able to perform a certain amount of woik. In some 
cases the ulceration may not bo peiccptible, and only the peculiar 
knotty enlaiged gland and slight discharge from one nostiil be 
evident. Theie may be uncertainty in such cases as to whether 
the disease is glanders, owing to the absence of ulceration ; and, to 
piove whether it is that disease, lecourse has to be had to inocula- 
tion of another animal, generally a worthless horse or ass, the latte i 
being the best, as it develops the chuiacteiistic symptoms moie 
rapidly and certainly. 

In farcy, instead of the symptoms being manifested in the interim Fairy, 
of the body or head, they show themselves on the skin, where the 
lymphatic vessels become inflamed and ulcerate. These vessels 
appear as prominent lines or “cords,” hard and painful on manipu- 
lation, and along their course arise little tumours (the so-called 
" farcy buds ”). These tumours ulceiate, fonning sores, from whh h 
is dischaiged a thin glutinous pus. When the skin of the limbs is 
affected, these are much swollen and the animal moves with pain 
and difficulty. Rarely laige abscesses containing thin pus form on 
the body. Farcy may appear during glanders or precede it, but 
it generally terminates in it, though the limbs and body may be 
covered with ulcers before this occurs. 

Medical treatment of glanders, chronic and acute, and of acute Treat- 
farcy should not be attempted, as the malady is incurable, while meut, 
the danger of infection being transmitted to other animals or men &e. 
is always real and imminent. Horses which present suspicions 
symptoms, or those which have been in contact or have stood in 
the same stable with diseased horses, should be kept apart from 
others, and their harness, clothing, Ac., left with them. Animals 
which are found to be affected should be immediately destroyed 
and buiied with proper precauiions, their harness, clothing, and 
the utensils employed with them being either destioyed also or 
thoroughly cleansed, while stables and places which they have fre- 
quented should be completely disinfected. Foiage and littci used 
by glandered horses ought to be burned or buried. 

The venereal or coitus disease is a malady which occurs in Aiabia Coitus 
and continental Europe, and has lecently been carried from Fiance disease, 
to the United States of America (Montana and Illinois). In some 
of its features it resembles human syphilis, and it is propagated in 
the same manner. From one to ten days after coitus, or in the 
stallion not unfreqnently after some weeks, there is irritation, 
swelling, and a livid redness of the external organs of generation 
(in stallions the penis may shrink), followed by unhealthy ulcers, 
which appear in successive ciops, often at cousideiable intervals. 

In mares these are near the clitoris, which is frequently erected, 
and the animals rub and switch the tail about, betraying uneasiness. 

In horses the eruption is on the penis and sheath. In the milder 
forms there is little constitutional disturbance, and tbe patients 
may recover in a period varying from two weeks to two months. 

In the severe forms the local swelling increases by intermittent 
steps. In the marc the vulva is the seat of a deep violet congestion 
and extensive ulceration; pustules appear on the perinseum, tail, and 
between the thighs ; the lips of the vulva are parted, exposing the 
irregular, nodular, puckeied, ulcerated, and lardaceous -looking 
mucous membrane. If the mare happens to be pregnant, abortion 
occurs, In all cases emaciation sets in ; lameness of one or more 
limbs occurs ; great debility is manifested, and this runs on to 
paralysis, when death ensues after a miserable existence of from 
lour or five months to two years. In horses swelling of the sheath 
may be the only symptom for a long time, even for a year. Then 
there may follow dark patches of extravasated blood on or swellings 
of the penis ; the testicles may become tumefied ; a dropsical en- 
gorgement extends forward beneath the abdomen and chest ; the 
lymphatic glands in different parts of the body may be enlarged ; 
pustnles and ulcers appear on the skin j there fs a discharge from 
the eyes and noso ; emaciation becomes extreme ; a weak and vacillat- 
ing movement of the posterior limbs gradually increases, as in the 
mare, to paralysis ; and after from three months to throe years death 
puts an end to loathsomeness and great suffering. This malady 
appears to be spread only by the act of coition. It is a purely con- 
tagious disorder, and cannot be generated by any known agency or 
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cause, The indications for its suppression and extinction aio theie- 
foie obvious. They aie (1) to pi event diseased mini ds umiing into 
actual contact, especially per coitum , with healthy ones, (2) to 
destioy the infected, and (3), as m additional piccautionaiyinea t me, 
to thoioughly cleanse and disinfect the stables, clothing, utensils, 
and implements used foi the sic k hoise. 

Influ- . Under influenza several diseases aie sometimes inc lmled, and in 
enza. diffeient invasions it may (and doubtless does) assume vaiying 
foims. It. may be said to be a specific fever of a low or astlnnu 
type, associated with inflammation of the mucous mi tubiane lining 
tin air-passages, and also sometimes with tint ot othei ourans. At 
various times it has pievaikd < xtuisively ovu diffucut pails of the 
w oi Id, moie espec ially dining the Irtli and 10th rentuihs. Tei - 
haps one of the most w ide-spi ead outbuaks usoidcd was that of 
1872, oil the American continent. It usually ladutes from the 
district in ivhich it fust appears. The symptoms liaie been enu- 
meiatcd as follows sudden attack, walked by extieme debility 
and stupor, with increased bodvtunpoiatme, qui< k weak pulse, 
ligois, and cold extiemitns. The head is pendent, the eyelids 
swollen and half closed, ejes lustreless, and teais often flowing 
down the face. Them is gicat disinclination to move ; the body 
sways on the animal attempting to walk ; and the limb-joints crack. 
The appetite is lost and the mouth is hot and diy ; the bowels aie 
constipated and the mine scanty and lugli-colouied; them is neatly 
alwa>s a deep, painful, aud harassing cough; on auscultation of 
the chest crepitation or harsh blowing sounds, aie audible ; and the 
membrane lining the eyelids and nose assumes either a bright pink 
colour or a dull leaden hue. A white, yellowish, or gieenish- 
eolouied discharge flows from the nostiils. In a few days the fever 
and other symptoms subside, and convalescence rapidly sets in. 
In unfavourable cases the fever increases, as well as the prostration, 
the bieathing becomes laboured, the cough more painful aud deep, 
and ausc ultatiou and percussion indicate that the lungs are seriously 
involved, with perhaps the pleura or the heait. Clots sometimes 
form m the latter oigau, and quickly biing about a fatal teimina- 
tion. When the lungs do not suffer, the bow r els may, and with this 
complication theio aie, in addition to the stupor anil toipor, tension 
and tenderness of tlie abdominal walls when pressed upon, mani- 
festations of colic, great tliiist, a coated tongue, yellowness of the 
membranes of nose and eyes, high-colomed mine, constipation, and 
diy fdaccs covered with mucus. Sometimes rheumatic swilling 
and tenderness take place in the muscles and joints of the limbs, 
which may persist for a long time, often shifting from leg to leg, 
and involving the sheaths of tendons. At other times acute inflam- 
mation of the eyes supervenes, or even paralysis. 

In this disease good nursing is the chief factor in the treatment. 
Comfoitable, clean, and airy stables or loose-boxes should be pio- 
rided, and the w r annth of the body and limbs maintained. Cold 
and damp, foul air and uncleanliness, are as inimii al to health and 
as antagonistic to recovery as in the case of mankind. In influenza 
it has been gene tally found that the less medicine the sick animal 
receives the moie likely it is to recover. Nevertheless it may be 
necessary to adopt such medical measures as the following. Foi 
constipation administer enemata of warm water or give a dose of 
linseed oil or aloes. For fever give mild febrifuge diui etics (as liquor 
of acetate of ammonia or spiiit of nitrous ether), and, if theio is 
cough or nervous excitement, anodynes (such as extract of bella-* 
donna). When the fever subsides and the prostration is great, it 
may bo necessary to give stimulants (carbonate of ammonia, nitmu 
ether, aromatic ammonia) and tonics, both vegetable (gentian, 
quassia, calumba) and mineral (iron, copper, aisenic). Some veter- 
inary surgeons administer large aud frequent doses of quinine liom 
the onset of the disease, and, it isasseited, with excellent elicit. 
If the abdominal organs are chiefly involved, demulcents may 
supplement the above (linseed boiled to a jelly, to which salt is 
added, is the most convenient and best), and drugs to allay pain (as 
opium and hydrocyanic acid). Olivo oil is a safe laxative in such 
cases. When nervous symptoms are manifested, it may bo neoessai y 
to apply wet cloths and vinegar to the head and neck ; even blisters 
to the neck have been recommended. Bromide of potassium has 
been beneficially employed To combat inflammation of the throat, 
chest, or abdomen, counter-irritauts may be resorted to, such as 
mustard, soap liniment, or the ordinary white liniment composed 
of equal parts of oil of turpentine, liquor ammonia', and olive oil. 
The food should be soft mashes and gruel of oatmeal, with carrots 
aud green food, and small and frequent quantities of scalded oats 
in addition when convalescence is established. 

Typhoid, Typhoid, gastric, or bilious fever is often confounded with in- 
gastric, fluenza, and sometimes occurs at the same time in a locality. It 
or also appears independently in . horses when shedding their coat 
bilious in the autumn, in those kept in a hot, close, and impure atmo- 
fever. sphere, and in those fed insufficiently or on badly-preserved, 
musty, or otherwise improper food, or supplied with w'atcr con- 
taining an excess of decomposing organic matter, Overwork or 
liardship predisposes to an attack. This fover seems to become con- 
tagious under certain conditions, especially in badly-ventilated in- 
salubrious stables. Wholesome and well-aired stables are not indeed 


always i \impt ; but In Hum tin dbtasi is less suiuus and dots not 
spread so rapidl\. It is presumed tli it this f< v< i is i aused by sumo 
\ indent pimaple. As “piemonUoij ” indications of the nlalad), 
tin hoi -.e appeals dull and listless, aiid imeless ot food. Tin n signs 
ol hur appiar, in the foim of staring <o.it, shhuing, alternate 
heat and coldness of the suihu , lcsthssin s% a hut diy mouth, aud 
(ltvalmn of the internal tenipuatme of the body. The \isibk 
mucous meinbi mos have a yellow tinge ; constipation is piesuit, 
and with it indication of coluky pain ; the abdomen is distended, 
lensi, and sensitne on pus^uie ; heces aie pa^ed in the shape of a 
few haul, d uk-toloiuod pelhts covered with mucus; the ui me 
is s<uut}, ml in < uloiu, and alter standing a dioit time deposits a 
heavy stdinn.nl Sometimes theie is sou throat, with im leased 
ifspuation and a nasal discharge. In mild attacks con vahsu no- 
may oeau m Irom a week to ten days. In scnous cases the pulse 
is small, heble, and quitk; the mouth is veiy hot and diy, and 
exhibits \ allow, lyown, oi giecnish politics; the abdomen is moie 
tender and the bowels very initable, dianhua of a fetid iliaiaiter 
often ensuing. Piostration to an cxtieme degree is a veiy nuihtd 
feafcuie m these cases. The head is maintained in a pendent posi- 
tion ; the eyes become sunken ; the expression is haggaid and list- 
less; while the stiiponnaybe so advanced that pirn lung or pricking 
the skin w ill elicit no indication of sensibility. A fatal termination 
usually oeau s in from ten to twenty days. 

The diet must be carefully attended to, and should be soft and 
easily digested, such as mashes of bun, slued canots or turnips, 
boiled oats or bailey, freshly cut grass, and oatmeal gruel. The 
stable should be kept clean and sweet, fiesh air being an important 
factor in treatment ; the body of tlie patient must also be made 
comfoitable by clothing. Quiet is necessaiy. Quinine has been 
found useful in laigo and lepeated doses ; and calomel lias been 
recommended. A daily dose of Glanbei’s salt may be given if there 
is constipation; and, if this is obstinate, enemata of warm water 
should he administeied in addition. A diachm each of chlorate oi 
nitrate of potash and mmiate of ammonia maybe given tluee oi 
four times daily with the watei drunk ; or in cases of gieat piostra- 
tion an ounce of oil of turpentine, sulphuric etliei, sweet spirits oi 
ldtie, or carbonate of ammonia may be given as well. If there is 
much tenderness of the abdomen, hot fomentations continued for a 
long time, or mustaul poultices, or the application of extract of 
mustaid should be resorted to. When convalescence sets in, three 
or four ounces of tinctme of gentian or cinchona may be ghen 
twice daily, with muiiato of iron and stimulants. 

Strangles is a specific contagious and infections fever poculiai to titianghs, 
ungulates, and is more especially incidental to young animals. It 
is particularly characterized by the fomiation of abscesses in the 
lymphatic glands, chiefly, those between tlie bunches of tlie lower 
jaw ( submaxillar y). Various causes aie ascribed for its production, 
such as change of young horses from held to stable, from grass to 
dry feeding, tiom idleness to haid work, irritation of teething, and 
change of locality and climate. It is asserted that lepeated attacks 
will occur in the same hoise under the influence of the last-named 
i ausc. But the chief, if not the sole, cause is infection tho malady, 
in some of its features, closely resembling the “mumps” of the 
human specks. Languor and feverishness, diminution of appetite, 
cough, redness of the nasal membrane, with discharge from the eyes 
and nose, and tlnist aie among the eaihest symptoms. Then them 
is difficulty in swallowing, coimident with the development of 
swelling between tho branches of the low’er jawq which often causes 
the water in drinking to be returned through the nose ami the 
masticated food to be diopped front the mouth. The swcdlnig is 
hot and tender, diffused, and uuifoimly rounded and smooth ; at 
first it is hard, with soft, doughy maigins ; but later it becomes 
soft in the centre, where an abscess is forming, and soon w points ” 
and bursts, giving exit to a quantity of pus. Kelief is now experi- 
enced by the animal ; the symptoms subside ; and recovery takes 
plate. *ln some cases the swelling is so great or occurs so close to 
the larynx that the breathing is interfered with, and even lendeied 
so difficult that suffocation is threatened. In othei cases the disease 
assumes an ii regular foim, and the swelling, instead of softening in 
the centre, remains haul for an indefinite time, or it may sub-aide 
and abscesses form iu various parts of the body, sometimes in vital 
organs, as the brains, lungs, liver, kidneys, &e., oi in the bionchial 
or mesenteric glands, where they generally pioduee serious conse- 
quences. Not unfroquently a pustular eruption accompanies tlie 
other symptoms. The malady may terminate in ten days or bo 
protracted for months, often terminating fatally, especially when 
the animal is not well nuised and is kept in an unhealthy stable. 

Good nursing is the chief part of the treatment. The strength 
should be maintained by soft nutritious food, and the body kept 
warm and comfortable ; the stable or loose-box must have plenty of 
fresh air and be kept clean. The swelling may be fomented with 
warm watei and poulticed. The poultice may be a little bag con- 
taining bran and linseed meal mixed with hot w’ater, and applied 
warm to the tumefaction, being retained there by a square piece 
of calico, with holes for the ears and eyes, tied down the middle of *% 
the face and behind the oars. If the breathing is disturbed and 
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noisy, tlio auim.il may l>o m.ule to lulwle steam from liot m atoi in 
a bucket or iiom bun mash. If the bieatliing becomes veiydiik ult, 
the windpipe must bo opened and a tube inseitcd. Instead of the 
.swelling bang poulticed, a little blistering omtmcnt is sometimes 
nibbed over it, whirii piomotes suppuration. Vben tbo abscess 
points, it may bo kneed, though it is generally better to allow it 
to open spontaneously. 

It is 7t*i y impoi t nit to distinguish strangles flora glanders ; the 
( Inraeter of the nasal disc liai go, the absence of ulceis flora tlie 
nostrils, and the diffused sott swelling between the blanches of the 
lower j tw establish the distinction between them. 

Iloisepox, which is somewhat mie, is almost, if not quito, identi- 
cal with eowpox, bring undistingnishable when iuoeulated on men 
and (. attic It most frequently aitatks the limbs, though it may 
appear on the face and oilier parts of the body. There is usually 
slight level ; then swelling, heat, and tenderness arc manifest in 
the pal t which is to be the siafc of einption, usually the heels ; film 
nodules foiin, inei easing to one-third 01 one-half an inch in dia- 
meter ; tlie hair becomes eroi t ; and tlie skin, if light-coloured, 

( lianges to an intense red. On tlie ninth to the twelfth day a 
limpid lluid oozes from the sm face and mats the liaiis together in 
yellowdsh scabs ; when one of these is removed, there is seen a red, 
i i\v depression, whereon the scab was fixt*l. In three or four days 
the crusts fall off, and tlio sores heal spontaneously. No medical 
treatment is needed, cleanliness being leqiusite to prevent the pocks 
becoming sloughs. If the inflammation runs high, a weak solution 
of carbolic acid may be employed. 

Bibhoquipli >/ —Among the uameious modem popular voilvS in English which 
ticat of disuses of the hoists the following nuj he mentioned Roheitson, 
fqiunt tfuhuni (London, 1SS4) ; Williams, Principles and Practice of Veterinary 
Methane (2d <d., London, 1874-79), and Pniunph s and Practice of Veterinary 
Surdity (2d. ed., London, 1S72-7G) ; Coiutenay, Manual of Vctenmnj Medume 
undSurqtui (London, IbSG) ; Fleming, Pnutual Hon^ Keeper (Loudon, lSsG); 
Giesswell, Diseasis ami Disotdeis of the Horse (Leeds, ISSc); Fit/wygiam, 
llanes and Stable* (London, ISO*!) ; and Lav?, The Fanner’s Vita men y JdvUr 
(Loudon, 187*0 

Dhi uses of Catth. 

The diseases of tlie borine species aie not so mtmeious as those 
of the liorse, and some of the more serious have been already 
alluded to (see Murrain). Wa will notice a few which liase 
not been included among these, 

Tubeiailosis is a most ioimidable and widespread disorder of 
cattle ; it is assuming gieater pioportions every year in those 
countries in which it is prevalent, in consequence of no steps 
being taken to check or suppress it. It is infectious and con- 
tagious, can bo conveyed to other species of animals by ingestion 
of the (lesli and milk, as well as of the tuberculous material, and by 
inoculation of these, or inhalation of dried discharges from the 
lungs j it can also be transmitted from the affected aniiml to the 
foetus in utero. Its infectious properties and ready communica- 
bility to other species render it a serious danger to mankind, 
through consumption as food of the flesh and milk of tuberculous 
cows. The disease ow'es its origin to a bacillus. The structures 
chiefly involved arc the lymphatic glands and tissues, — the charac- 
teristic tubeteles or “grapes’ 3 varying in size from that of a millet 
seed to immense masses weighing many pounds ; they are found 
in all parts of the body, but generally in tno chest and on its lining 
membrane, as well as in the abdominal cavity, The symptoms 
icsemble somewhat the contagious pleuro-pneumonia of cattle in 
its clmQjiic form (sec Mcpjuin), though tubercles, sometimes in 
Urge’ numbers, are often found after death in the bodies of cattle 
wlncli exhibited no sign of illness during life, and wdiich when 
killed woie in excellent condition. "When the lungs are involved, 
there are a peculiar phthisical cough, low r fever, wasting and de- 
bility, and often enlarged throat glands, loss frequently enlarged 
joints. If the animal is not killed, it perishes in a state of maras- 
mus, from the difficulty experienced in breathing, or the profuse 
fetid diarrhoea which ensues. Medical treatment is of little if any 
avail. Preventive measures are of the utmost importance. Animals 
fiee from the tuberculous taint should alone be bred from, and 
those discovered to be affected should be at once completely segre- 
gated, and if convenient destroyed. The milk of tuberculous cows 
should not be given to any animal as food, not at least unless well 
boiled. Neither should the flesh be eaten unless w T ell cooked 
throughout. 

Milk or parturient fever is a specific malady which appeal's after 
parturition, due to the absolution of septic matter from the interior 
of the uterus or vagina, producing what is known as “blood-poison- 
ing ” or septicemia, The symptoms may be briefly summarized as 
follows : — nigh fever, restlessness, intense injection of tho visible 
mucous membranes, tympanitis, foetid breath, stupor, swollen limbs, 
sanguinolent and perhaps purulent discharges from the vagina, foul- 
smelling diarrhoea, coma, and death. In the early stage treatment 
is generally successful, Tlie uterine cavity should be thoroughly 
cleaned out by injections of warm water, and any adherent poitious 
of placenta removed by hand. Then a weak solution of Condy’s 
, tad (permanganate of potash) must be injected Cleanliness is 
all-important Diffusible stimulants in large quantity should be 


given, with doses of solution of sulphate of quinine, pcrriiloride of 
iron, oil of tuipentine, or caibolic aud. 

Theie is now stiong evidence that one foim of ahoitiou in cows Abor- 
is due to infection. Whenever a case of aboition otuas in a shed, i ion 
either the cow should be at once lemoved fimn the others, if they 
are piegnant, and cleaning and disinfection immediately lesoiteu 
to; or, better still, the pregnant cows should be quiridy moied 
out of the shed, and eveiy caie taken to keep them away iiom the 
sick cow and tho discharges from it— these and the aboitul foetus 
being bmned or otbeiwise completely destioyed. 

Coivpox is a contagious disease of much less liequent occult f nee C’owpox. 
now than formerly, piobably owing to impioved hygienic manage- 
ment. In many localities the disease appeals in all lieileis wlrnh 
have recently calved on ceitain faims. Theie is usual! j a slight 
uemonifcoiy fever, which is generally oveilooked ; this is succeed* d 
>y some diminution in the quantity of the milk, with some in- 
creased coagulability, and by the appearance of the eruption oi 
“pox ” on the udder and teats. In well-obseived cases tlie udd< i 
is liot and tender on manipulation for a day or two pievious to 
tlie development of small pale-ied nodules about the si/e of pras ; 
these increase in dimensions to fiom threc-fourihs to one inch in 
diameter by the eighth or tenth day, when their coni cuts have 
become fluid and they present a depiessed centic. This fluid, at 
lust clear and limpid, becomes yellowish white as it changes to 
pus, and soon dries up, leaving a hard, button-shaped black uusi, 
which gradually becomes detached. On the teats, owing to the 
handling of the milker or to the cow lying on the haul giomid or 
on stiaw, the vesicles are eaily mptured and sores are formed, 
which often prove tioublesome and may cause inflammation of the 
udder. 

Actinomycosis, though affecting man (cf. vol. xviii. p. 270), hors* s, AM inn* 
pigs, and other creatuies, is far more common in the borine specks. mycosis. 
Tlie fungus (Actinomyces) may bo found in characteristic nodules 
in various parts of the body, but it usually invades tbo bones of 
thp jaws, upper and lower, or the soft parts in the neighbourhood 
of these, as the tongue, cheeks, face, throat, and glands in its 
vicinity. About the head the disease appears to commence with 
slight sores on the gums or mucous membrane of tho mouth or 
with ulcers alongside decaying teeth, and these extend slowly into 
the tissues. If the jaw is affected, a large rounded tumour glows 
from it, the dense outer bone becoming absoibetl before the inc leas- 
ing soft growth within. Soon the whole becomes ulcerated and 
puiulent discharges take place, in which are found the minute, 
hard, yellow granules which contain the fungus. When the tongue 
is affected, it becomes enlarged and rigid ,* hence the designation 
of “ wooden tongue” given to it by the Germans. In the com so 
of time the surface of the organ becomes ulcerated, and yellowish 
masses or nodules may bo seen on the surface. Sometimes the 
entire face is involved, the lips and nostrils becoming swollen, 
hard, and immovable, often rendering respiration difficult, Aiound 
the throat there aie rounded dense swellings, implicating the 
glands. When the disease is w’dl-defined and of slight extent, the 
parts involved may be removed by the knife, wholly or partially. 

If the latter only, then the remaining affected tissues should he 
dicssed with tincture of iodine or iodized caibolic arid. Chromic 
acid has also been found useful. 

* Bibliography.— 3. H. Steel, Diseases of the Or (London, 18S1); 3 W. Tlill, 

Boi ine Medicine and Surges y (London, !Sb2) , G. Aumitaqe, Ulntcfs tattle Dot tm 
(London, 1870); J . Dobson, On the Diseam of the Ox (London, 1SS4) ; W. Youatt, 

On flattie (London, 1864); J. Law, The Farmer' > Veterinary Adviser (London, 

IS 70) ; G, Fleming, Tuberculosis from a Sanitary and Pathological Point of View 
(London, 18S0), and Influence of Heredity and Contagion on the Propagation of 
Tuberculms (London, 1883). 

Diseases of Sheep. 

The contagious diseases of the sheep are comparatively few, and 
two of the more serious have been described under M uruaijl 

Tho formidable disorder of sheep-pox is confined chiefly to the Sheep- 
continent of Europe. It is extremely contagious and fatal, and in pox. 
these and some other characteristics resembles human smallpox. 

From three to twelve days after being exposed to infection tho 
sheep appears dull and listless, and eats little if anything ; the 
temperature rises ; there are frequent tierablings ; tears f!ow r from 
the eyes ; and there is a nasal discharge* Ecd patches appear inside 
the limbs and under the abdomen ; and on them, as well as on other 
parts whore the skin is thin, dark red spots show themselves, which 
soon become papules, with a deep hard base. These are generally 
conical, and the apex quickly becomes white from the formation of 
pus. This eruption is characteristic and unmistakable ; and tho 
vesicles or pustules may remain isolated (discrete pox) or coalesce 
into large patches (confluent pox). The latter form of tho disease 
is serious. In bad cases the einption may develop on the eyes 
and in the respiratory and digestive passages. The course of the 
disease lasts about throe weeks or a month, and the eruption passes 
through the same stages as that of cow’pox. The mortality may 
extend from 10 per cent in mild outbreaks to 90 or 95 per cent, 
in very virulent ones. Diseased animals should ho sheltered, and 
fed on nourishing food, especially gruels of oatmeal, flour, or linseed : 
acidulated water may he allowed. If there is sloughing of the 
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or extensive sores, oxide of zinc ointment should be applied. But 
treatment should not he adopted unless theie is general infection 
over a wide extent of country. All diseased animals should bo 
destioyed, as well as those which have been in contact with them, 
and thorough disinfection lesorted to. 


Diseases of the Puj. 

Swine The pig may become affected with foot-and-mouth disease (see 
plague 01 Murrain), and it also has its own particular variola. But the dis- 
fever. case special to it, and which causes enormous losses, is swine plague. 
This scourge, known in Ameiica as hog cholcia, is a specific con- 
tagious fever, or fevers, for it is extremely probable that two disease's 
are included under this designation. It is generally very lapid m 
its course, death ensuing in a very tew days ; and when the animal 
survives iec every is protracted After a period of thieo or four 
days to a foitnight from exposure to infection, the animal exhibits 
signs of illness by dulness, weakness, shiveimgs, burying itself 
under the litter, disinclination to move, staggering gait, great 
thirst, hot dry snout, sunken eyes, loss of appetite, and greatly 
increased pulse, respiration, and temperature. Red and brown 
patches appear on the skin ; there is a hacking cougli ; nausea is 
followed by vomiting ; pressure on the abdomen causes extreme 
pain ; diauhcea ensues ; the hind limbs become paralysed ; stupor 
sets In ; and the animal perishes. Treatment should not be at- 
tempted when there is danger of the infection extending to other 
pigs. If tieatment he used, nursing ought to be the chief element ; 
sloppy food, in which small doses of carbolic acid and oil of turpen- 
tine have been mixed, should be given, and these should be followed 
by tonics when convalescence sets in. To suppress the disease, 
kill all affected pigs, and if necessary those which have been in 
contact with them ; burn or bury deeply the carcases and litter ; 
and disinfect everything likely to have been contaminated by the 
virus. 


Dis- 

temper. 


Diseases of the Dor/. 

The contagious diseases of the dog are likewise very few, hut 
the one which attracts most attention is common and generally 
serious. This is what is popularly known as distemper. It is 
peculiar to the canine species, for theio is no evidence that it can 
lie conveyed to other animals, though the different families of Gar- 
mvora appear each to be liable to a similar disease. Distemper is 
a specific fever which most frequently attacks young dogs, its 
effects being primarily developed in tlie respiratory passages, 
though the brain, spinal cord, and abdominal organs may subsc. 
quently he involved. Highly bred and pet dogs sullcr move severely 
than the commoner and hardier kinds. It is a most infectious 
disease, and there is much evidence to prove that it owes its ex- 
istence and prevalence solely to its virulence. One attack confers 
immunity from another. The symptoms are rigors, sneezing, dul- 
ness, loss of appotito, desire for warmth, and increased temperature, 
lespiration, and pulse. The eyes are red, and the nose, at first dry 
and harsh, becomes smeared with the discharge which soon begins 
to flow from the nostrils. Suppuration also begins at the eyes ; 
vision is more or less impaired by the mucus and pus, and often the 
cornea becomes ulcerated, and even perforated. There is a cough, 
v hich in some cases is so violent as to induce vomiting. Debility 
lapidly ensues, and emaciation is soon apparent ; diarrhoea in the 
majority of cases sets in ; the body emits an unpleasant odour ; 
ulceration of the mouth is noticed ; the nostrils become obstructed 
by the discharge from them; convulsions generally come on; signs 
of bronchitis, pneumonia, jaundice, or other complications manifest 
themselves ; and in some instances there is a pustular or vesicular 
eruption on the skin. In fatal cases the animal dies in a state of 
marasmus. Many which recover are affected with chorea for a 
long time afterwards. Here, again, good nursing is all-important. 
Comfort and cleanliness, with plenty of fresh air, must he ensured. 
Debility being the most serious feature of the disease, the strength 
should be maintained or restored until the fever has run its couue. 
Light broth, beef tea, or bread and milk, or these alternately, may 
be allowed as diet Preparations of quinine, given from the com- 
mencement of the attack in a little wine, such as sherry, have 
proved very beneficial. Often a mild laxative is inquired. ^ Com- 
plications should be treated as they arise. Thu disease being ex- 
tremely infectious, precautions should be adopted with regard to 
other dogs. , 

The formidable affliction known as Rabies has been treated 
of under that name. 

Bibliography.-^ H. Steel, Treats on the Diseases of the Dog;J.y. Hill, 
Management anil Divmm, of the Dog (London, 1S7S) ; W. Yountfc, The Dog( Lon- 
don, 1851); D. Blaine, Canine Pathology (London, 1851); W. Mayfcew, Diseases 
of tie Dog (London, 1S03). 


Principal Parasites of Domestic Animals. 

In horse. Perhaps the commonest worm infesting the horse is Amrh 
megaloecphala or common lumbricoid. The males are from o to 3 
inches long, females 7 to 17 inches. It is found in almost every 
pari of the intestinal canal, hut generally in the small intestines. 
The symptoms produced in the horse by this worm are colicky pains, 


ulnVh occur intcimitti ntlv, an unhealthy condition nf the skm, 
and staling coat. Although t ho auimil ten Is well, it doi-j hot im- 
prove in ( ondition, but is veiv “tucked up,” and the visibk mm ous 
j membranes aievuypale. In some instance-, ponchos .in lonmd 
| in tlie^ coats of the intestines. Them aie many mip^s iui tin* 

| expulsion of lumhrieoid ; among the principal uwdh- is » mixture 
of emetic taitar, oil of tnrpmtme, and linseed oil ; otlic is are san- 
tonins, sulphate of iion, male fan, Ac. Htiortjuh's inmatu s or 
palisade worm was at fuat supposed to consist of two \aiiotits, but 
it has been piowd that the si' me simply diffluent stages ot growth 
nf ono paiasite. ^ It is a model ute-si/uf tsennloid wuini, baaing i 
straight body, with a globular ami somewhat ilati* tied Lead, —mail -> 

1 to 1} inches long, females U to 2 inches It is found in the 
intestines, especially tin double colon and at. cum. The embiyo ri 
developed in the interior of the egg aftu its expulsion from the 
host, and is lodged in moist muil, whue, a< voiding to Cobbotd, it 
changes its first sh*n in about three weeks, aftu which it piobabl} 
enters the body of an intermediate heaier, wdnnce it is com eyed to 
the alimcntaiy canal of the hoise, its ultimate host, in food oi 
water. _ Prom the stomac'h it bores its way into the blood vessels, 
where it again changes its skin and gives rise to aneuusms. After 
a time it lecommencts its wanderings, and pisses into the large 
intestines, where it rapidlyxicquiics sexual maturity. It is a dimg- 
feeder. Sometimes it passes into other tissuis of the body (kidney, 
liver, &c.), and occasionally produces fatal losulls. This parasite 
is most dangerous to its equine host when it is migrating fiom 
one organ to another. It is principally found at the root ot the 
anterior mesenteric artery, but it also gives rise to aneurism in the 
c celiac axis, the post-mesenteric and splenic attciics, and even the 
aorta. The common lumbricoid, the palisade w*orm, and the four- 
spined strongyle (S. tetracanthns) are principally productive of colic. 

The last-mentioned wo?m, of which the male ana female are about 
the same size, i to £ inch long, is found in the Cfeeuin, colon, and 
duodenum. It is a true blood -Mieker, and its development is veiy 
similar to that of $. ar mains, except that, wdion in the intestines in 
the trichonemous stage, it pierces the inner coats, eiicapsules itself, 
and forms little pill -like masses, and then agrin enteis tho tissues 
of the intestines before becoming mature. The symptoms of its 
presence are loss of condition, more or loss constant colicky pains, 
unhealthy coat, flabby muscles, abdominal distension, diarrhoea, 
foetid ana watery fieees, pale mucous membranes, gicat weakness, 
more or less frequent cough, and sometimes partial or complete 
paralysis, due to the formation of a clot of blood causing thrombosis 
of one of the principal vessels of the posterior extremities, thus 
interfering with the circulation uf blood in the pait supplied by 
the particular vessel. The treatment by which the common lumbri- 
coid is expelled will suffice to expel theso strongyles, but care must 
be exercised in administering oil of turpentine, as it very often irri- 
tates the wounds caused by & tctnmnthus in the coats of the intes- 
tines. Of course this treatment applies to the mature stage of these 
worms. 

Ch'yitris curmU or pin worm is fusiform in shape, with smooth 
gently curved body (males to lj inches, females d| to 4f inches 
long). It is seated in the CAcum and colon ; and, although not 
found in the rectum, it causes great initation at the anus by tlio 
clusters of eggs which are deposited around that part in the form 
t)f yellowish crusts. This paiasite is best treated by means of a. 
cathartic, followed by sulphate of iron, also carbolic arid in per 
cent, solution. 

The Cestodes of the horse are very insignificant, both as regards 
their size and the symptoms they creare, the two principal being 
Teenies perfoliata and T. pUcalet. The former is the more common, 
but is only from 1 to 5 inches in length ; it is found in tlie ciecum 
and colon, and is distinguished from T. plicata, not only by its 
length, but also by its rounder head. This last, which lias a nearly 
square head, and is from 6 inches to 8 feet in length, occurs in the 
small intestines and stomach. Generally a horse may be proved 
to be infested with tape-woim by finding some of the proglottides 
in the fteces. The best remedy for the removal of Tmia is extract 
of male fern, with oil of tuipentine and linseed oil, given three days 
in succession. 

Gastrus cgui or the common hot, though not a true helminth 
(see Insects, vol. xiii. p. 150), is classed with the parasites on 
account of its larval form living as a paiasite. The bot-fly deposits 
its eggs on the hair of horses m such a position as to enable that 
animal, when licking itself, to take them into its mouth ; there the 
warmth and moisture of tho tongue, combined with the pressure of 
licking, cause them to burst, and from each egg a small grub 
escapes, which sticks to the tongue, and then passes down into the 
stomach, where it fixes itself to the cuticnlar lining of the organ 
by a hook which it has on each side of its mouth. There it under- 
goes no change (except that of growth, being at this time about 1 
inch long) for about nine months, when it detaches itself, passes 
into the food, and is discharged with the freces. 

Of the parasites which infest cattle and sheep mention will only In cattle 
be made of Fasciola hepaiica or common fluke, which gives rise to and 
the disease called rot, and is more frequently mot with in sheep sheep. 

S' 
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than in cattle. For a lull description of its anatomy and develop- 
ment, see Tmr vtopa, vol. x\iii. p. 535. 

Stnmgylu s mmtrus is the husk-pi oduemg norm of cattle. The 
common oaithwoun is tlie intermediate bearer, S. filtirm, or Hie 
< ommon lung stiongyL* of sheep, is distinguished from. S. mcrunis 
by haring no papilla? on its head. The males aie 1 inch to 1 inch 
2 lines long and the females lieai 1} 3 inches, The development is 
unknown ; hut Oobbold thought that in its lai val form the n eatuie 
infesUd snails, &t\ The symptoms of its presence in the sheep 
aio a dull evpicssiou, quic kened bicatlung, tcetid bieath, foaming 
at the mouth and liosti lls, violent and spasmodic cough, loss ot 
appetite, and emaci it ion Ot various specific mmedies the most 
successful is a mh tut e of oil of tuipentine, linseed oil, and sulplmiic 
tthoT, admimsteied two mornings m succession, followed by a thiid 
dose on the (onith morning. This causes coughing, and consequent 
fleeing of the tubes of the laiva? and mucus. Good results have 
been derived fiom inhalation of chlorine gas, &c^ which acts in the 
same way. The intratracheal injection ot oil of tuipentine is said 
to be followed by favourable i esults. The system should be supported 
with as much good nourishing food as possible. S. mfesei ns, or 
gordiau strongylo (males 5 to 6 inches long, females d to 7 inclios), 
is veiy often associated w ith S. filar la. 

The principal Cestode of ruminants *Is Team expansa, which, 
when fully mature, is more frequently found in sheep than in 
cattle. Its body consists of about one thousand segments, each 
mom broad than long. It is the longest of all tape-woims, being 
(a< cording to Cobbold) in sheep from 8 to 30 feet and in oxen from 
40 to 100 feet in length. Its maximum w idth is ] inch ; it is found 
in the large and small intestines. Oobbold thought its larval form 
vvas developed in the louse of the ox. The symptoms aie emacia- 
tion, with dysenteiy, and loss of appetite. Male feiu ought to be 
given hi doses according to the size of tlft? animal. For a full 
at count of the development of Custkercus lovis, the beef measle, see 
Tape-worms, vol. xxiii. pp. 50-52. 6'. ovis is supposed by Cobbold 
to be the larval form of Ins so-called T. tend la of the human subject. 
Another bladder wonn, found only in the mesentery of the sheep, 
is C, ttHHicolUs , the larval hum of T . marginata of the dog. An- 
other important hydatid of ruminants is Cm urus cerebralis , which 
gives rise to gid ; it is generally found in the brain of sheep, cattle, 
goats, doer, ka, and also in the soft structures of rabbits. It is 
the Li l val form of T. ca mints of the dog. The symptoms of gid 
are thtse. The animal has a lotatory motion; it does not graze 
freely; there is pauiysis on the opposite side to the vesicle ; the 
head is etevated or depressed if the hydatid is situated in the centre ; 
and the animal is easily frightened. Medical treatment is of no 
avail ; but the hydatid may be removed by a surgical operation. 
p Trichocqihahts afihiis, the common whip-woim, sometimes gives 
rise to seveio symptoms in ruminants, particularly in sheep. The 
males and females are each about 2 inches long. 

In the The helminths ot the pig, although not very detrimental to the 
pig. animal itself, are nevertheless of gieat importance in respect to the 
Fn fount of the human subject, being the intermediaiy beareis of 
some dangerous human parasites in their immature state. Allusion 
must he made to Trichina spiralis (sec Parasitism, vol. xviii. p. 
27< I). The development of this parasite requites about three weeks 
after being taken into the stomach, where the capsule is digested ; 
it then passes into the intestines of the pig, principally the duo-* 
denum, where it takes two days to become mature ; then after about 
a c eck the embryos leave tho body of the female worm, and immedi- 
ately commonce penetrating the walls of the intestines in order to 
pass into soxn e voluntary muscles. About fourteen days elapse from 
the time they begin their wandering. Each is generally enveloped 
in a capsule, but two or even four have been found in one capsule. 
Tho male is ^tk, the female |th iuch long, and the larva? ^tli to 
Ath inch. They have been known to live in their capsules from 
eighteen months to two years, 

Oysticerous ccllulom is the larval form of Tmia solium of man 
(see Tape-worms, vol. xxiii, p. 52), ic Measly pork” is caused by 
the presence s tho tissues of the pig of this entozoon, which is 
bladaer-like in form. It has also been discovered in the dog, ape, 
bear, rat, and deer. Other important parasites of tho pig are 
Stcphamrus dmtatus, or crown-tailed strongyle, and Fchinorhjn- 
chus gigas. * This latter is the only thoin-headed or acanthocepha- 
lous worm infesting the domesticated animals (Oobbold). 

mho rtnrtvmnnoerf oil A .* 
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(males 2 to 31 inches, females 3 to 8 inches long). It is also found In the 
in the cat and laiger canines. The symptoms ai e wasling, voracity, dog. 
lnegulaiity of bowels, slioit cough, and initation at anus ; in the 
<at, inoie particularly, large quantities of mucus, with numerous 
parasites, aie vomited. The tieatment consists of the administra- 
tion of castor oil, w ith santonine, aceoiding to the size ol the animal. 

Filaiia unmUte, another Nematode, infests the heart of the dog, 
and its larva? circulate in the blood, giving rise to fits, which often 
end in death. 

Team senata is a model ate-sized Cestode, from 2 to 3 feet in 
length ; it is louucl in about 10 per cunt, of all English dogs, must 
frequently in spotting dogs, especially greyhounds and hainois, 
owing to their eating the intestines of rabbits, &r., in winch the 
larval form (Cysticcrcus pisijornus) of this parasite dwells. It takes 
two months to pass tlnough the first stage and one month to pass 
through the second when it is artificially pioduccd, but much longer 
when produced naturally (Cobbold). T, u enunis gives rise to gid 
in sheep, as pieviously stated. It is 18 to 24 inches long, and is 

a * >ally seen in the small intestines. 1\ marginata is the hugest 
e infesting the dog. It varies in length from 5 to 8 feet, and 
is found in the small intestines of about 30 pci cent, of dogs in Gieat 
Britain ; its larval foun, C, tenuicolUs , is found in the mesentay, 
he,, of sheep. In the tieatment of Cestodes extract of male feui 
has been found tho most ellectual lemedy ; aieca nut and a pill 
consisting of eolocynth and jalap, varying acconling to the size, 
age, and condition of the dog, have also pioved ofhcacious, Com- 
paratively small doses of any vermifuge have often been found to 
give rise to violent symptoms, and all vermifuges if taken in largo 
doses produce death ; too much care cannot, theielore, be exercised 
in administering vermifuges to young animals. 

Another older of parasites which cause numerous diseases of the bamto* 
skin in the domesticated animals may be classed under two heads, ml 
viz., animal parasites or JDcrmatozoa and vegetable parasites or 
Fermatophyta. The animal parasites aie those which pioduce scab, 
itch, mange, &c., in all animals. This class may bo again divided 
into three varieties, viz., Sarcoptcs, which bunow in the skin ; 

Derma fodecks, which bite the skin ; and Symbiotes, which simply 
pierce the epidermis (Gerlach). All these parasites Ine on seious 
fluids, producod by the irritation which they excite. Either one 
or more of these varieties infest all our domesticated animals : all 
three varieties have been found on the horse and sheep, the last 
two on the ox, and one in the pig, dog, and cat lespectively. Tho 
sarcoptic variety of the horse and dog is easily transmitted to man. 

To distinguish between the different varieties, it is only necessary 
to place a few* fresh scales in the sun ; if Sarcoptcs aie present, they 
will soon be found on tho under surface, whereas Vcrmatoduia me 
on the upper surface. Again, the Sarcoptcs aie isolated, whereas 
the Symbiotes and JDcmatodectes live in clusters or colonies. 

Thirdly, the Symbiotes do not huirow, hut merely bite the skin, 
and principally invade the limbs. An effectual cure for those which 
infest the horse is a mixture of sulphur, hellebore, oil of tuipentine, 
whale oil, and carbolic acid, applied foi three successive days, tin n 
washed off and applied again. For the dog a veiy useful remedy is 
made from creosote, olive oil, solution of potassium, and sulphur, 
also train oil and spirits of tar. The first is an almost sure cure 
for cats. A good remedy for destroying lieo may be compounded 
from btaphjbagria powder, soft soap, and hot water, applied warm 
to the skin. 

* Vegetable parasites are of two kinds, namely, Tinea tonsurans, Damato - 
or the common ringworm, seen in most of our domesticated animals, phyla, 
and Fames, or honeycomb ringworm. The latter is seldom seen. 

T. tonsurans is due to a cryptogamic parasite, Tiicophyfon , and is 
lodged in the interior of the roots of the liaiis, which after a time 
lose their elasticity and break off, leaving the fungi in the form of 
a greyish white bran-like incrustation. In this they differ from 
Fams, which is yellow and covers the epidermis. It may affect 
any port of tho body, but occurs principally on the head, face, 
nock, and lundquartets ; it is very prevalent amongst young cattle. 

Ringworm is very contagious, and may bo communicated from one 
animal to another, and from animals to man. It mostly attacks 
badly-fed and ill-cared-for animals. The all ec ted parts should be 
well washed with soft soap and warm water, removing as much as 
possible of the bran-like scales, and then with Stockholm tar oint- 
ment, and finally mth either iodine (in tincture or ointment) or 
carbolic acid (in solution or ointment). (G. FL.) 


VETO. By this expression (Lat. veto , “I forbid”) is 
understQod in public law the constitutional right of the 
competent authority, or in republics of the 'whole people 
in their primary assembly, to protest against a legislative 
or administrative act, and to prevent wholly, or for the 
time being, the validation or execution of tho same. 

It is generally stated that this right was called into 
existence in the Homan republic by the tnbmicia potestas, 


because by this authority decisions of the senate, and of 
the consuls and other magistrates, could be declared in- 
operative. Such a statement must, however, be qualified 
by reference to the facts that intevdico , interdwimm wore 
the expressions used, and, in general, that in ancient Rome 
every holder of a magistracy could check a negotiation set 
on foot by a colleague, his equal in rank, by his opposition 
and intervention. This was a consequence of the position 
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that each of tlio colleagues posseted the vhole power of 
the magistracy, and this right of intervention must have 
come into existence with the introduction of colleagued 
authorities, i.e with the commencement of the republic. 
In the Homan magistracy a tw T ofold power must be distin- 
guished, — the positive management of the affairs of the 
state entrusted to each individual and the 2 >ower of re- 
straining the acts of magistrates of equal or inferior rank 
by his protest. As the tribuni plebis possessed this latter 
negative competence to a great extent, it is customary to 
attribute to them the origin of the veto. 

In the former kingdom of Poland the precedent first set 
in 1G52 w T as established bylaw as a constant right, that 
in the imperial diet a single deputy by his protest “Nie 
pozwalam,” i.e., “I do not permit it,” could invalidate 
the decision sanctioned by the other members. The king 
of France received the right of a suspensory veto at the 
commencement of the French Ft evolution, from the national 
assembly sitting at Versailles in 1789, with regard to the 
decrees of the latter, which was only to be valid for the 
time being against the decisions come to and during the 
following national assembly, but during the period of the 
third session it was to lose its power if the assembly per- 
sisted in its resolution. By this means it was eudeavoured 
to diminish the odium of the measure; but, as is well 
known, the monarchy was soon afterwards entirely abo- 
lished. Similarly the Spanish constitution of 1812 pre- 
scribed that the king might twice refuse his sanction to 
bills laid twice before him by two sessions of the cortes, 
but if the third session repeated the same he could no 
longer exercise the power of veto. The same is the case 
in the Norwegian constitution of 1814. 

In the present French republic the president has no 
veto, except against decisions of the general councillors 
(i ronseils generals die departements ), just as the prefect pos- 
sesses the same power against decisions of the communal 
councillors. The king or queen of England has the right 
to withhold sanction from a bill passed by both houses of 
parliament. This royal prerogative has not been exercised 
since 1692 and may now be considered obsolete. The 
governor of an English colony has the power of veto 
against a bill passed by the legislative body of a colony, 
e.g Canada. In this case the bill is finally lost, just as 
a bill would be which had been rejected by the colonial 
council, or as a bill passed by the English houses of parlia- 
ment would be if the crown were to exert the preroga- * 
tive of refusing the royal assent. The governor may, 
however, without refusing his assent, reserve the bill for 
the consideration of the crown. In that case the bill does 
not come into force until it has either actually or con- 
structively received the royal assent, which is in effect the 
assent of the English ministry, and therefore indirectly 
of the imperial parliament. Thus the colonial liberty of 
legislation is made legally reconcilable with imperial sove- 
reignty, and conflicts between colonial and imperial laws 
are prevented. 1 

The constitution of the United States of North America 
contains in art. i., sect. 7, § 2, the following order 

4 4 Every bill which shall have passed the House of Representatives 
and the Senate shall, before it becomes a law, be presented to the 
president of the United States ; if he approve, he shall sign it ; if 
not, he shall return it with his objections to that house in which 
it shall have originated, who shall enter the objections at large on 
their journal and proceed to reconsider it. If, after such recon- 
sideration, two-thirds of that house shall agree to pass the bill, it 
shall be sent, together with the objections, to the other house, by 
which it shall likewise be reconsidered, and, if approved by two- 
thirds of that house, it shall become a law. Every order, resolution, 
or vote to which the concurrence of the Senate and House of Repre- 
sentatives may be necessary (except on a question of adjournment) 

1 A. V. Dicey, Lectures Introductory to the Study of the Law of the 

Constitution, p. 105 M e&, London, 1880. 
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shall be present ul to the piodd* uf of the United Stubs, and, 
hefoio the same shall take etloct, shall be approved by him, or, 
being disoppioved by him, shall be ie passed by two-thirds of the 
Senate and House of Iiepnsentaiives, according to the rules anti 
limitations piesuibcil in the case of a hill ” 

In most fttatob of the Union the governors, in the same 
manner or to a modified extent, posses the right of pro- 
testing agaimst the laws and decisions of the legislature. 
Here therefore we luve again a suspensory veto which is 
frequently exercised. According to the official report for 
1886, the president of the United States exerciser! his right 
of veto in that year 115 times against bills, xesolutions, 
and order* of the most different kinds. Between 1810 and 
1850 the Whigs agitated for the total abolition of the 
power of veto.' Of late an agitation has begun in the 
opposite direction. 2 

According to the constitution of the German empire of 
1871, the imperial legislation is executed by the federal 
council and imperial <§et ; the emperor is not mentioned. 

In the federal council the simple majority of votes decides. 
But in the case of bills concerning the army, the navy, 
and certain specially noted taxes, as well as in the case of 
decisions concerning the alteration of orders for the admini- 
stration, and arrangements for the execution of the laws 
of customs and taxes, the proposal of the federal council 
is only accepted if the Prussian votes are on the side of 
the majority in favour of the same (art. 7, sect. 8). 
Prussia presides in the federal council. The state of things 
is therefore in fact as follow's : it is not the German em- 
peror, but the same monarch as king of Prussia, who lias 
the right of veto against bills and decisions of the federal 
council, and therefore can prevent the passing of an im- 
perial law. The superior power of the presidential vote 
obtains, it is true, its due influence only in one legislative 
body, but in reality it has the same effect as the veto of 
the head of the empire. 

The Swiss federal constitution grants the president of 
the Confederation no superior position at all ; neither he 
nor the federal council possesses the power of veto against 
laws or decisions of the federal assembly. But in some 
cantons, viz., St Gall (1831), Basel (1832), and Lucerne 
(1841), the veto was introduced as a right of the people. 
The citizens had the power to submit to a plebiscite laws 
which had been debated and accepted by the cantonal 
council (the legislative authority), and to reject the bame. 

If this plebiscite was not demanded within a certain short 
specified time, the law came into force. But, if the voting 
took place, and if the number of persons voting against 
the law exceeded by one vote half the number of persons 
entitled to vote in the canton, the law was rejected. The 
absent voters were considered as having voted in favour of 
the law. An attempt to introduce the veto in Zurich in 
1847 failed. Thurgau and Schaffhausen accepted it later. 
Meanwhile another arrangement has quite driven it out 
of the field. For of late years the so-called “referendum,” 

— properly speaking, direct legislation by the people, — 
has been introduced into most of the Swiss cantons. 
Formerly in all cantons — with the exception of the small 
mountainous districts of Uri, Schwyz, Unterwalden, Zug, 
Glarus, and Appenzell — it was not a pure democracy, but a 
representative constitution that prevailed : the great coun- 
cillors or cantonal councillors periodically chosen by the 
people were the possessors of the sovereign power, and 
after deliberating twice passed the bills definitively. Now 
they have only to discuss the bills, which are printed and 
sent to all voters with an explanatory message ; then the 
people on a certain day vote for the acceptance or rejection 
of t he law by writing “yes ” or “no ” on a printed voting- 

2 Ruttimann, Dm Nordmnerikan isch e Dun des-Staafsmht wrglicfieii 
veil dm polilischen MimicMutigen der Schweiz, i. 244 and 245, Enrich, * 
1867 j D. Webster, WMr, ii. 337 and iff. 416, Boston, 1858. ^ 
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p-qu, av lii li xs placed m an um under official contiol 
lu sune c nitons important (manual resolutions involving 
lai go stvtc upas s aio rlso submitted to tlic decision oi 
the i o] le In the revised ledtial constitution of 1671, 
undei ceitam sti] j ositions which have no iurthei mteiest 
Iol us at pit-sent a iicultativo lcfcitndum (t e , the jiossi 
1 ility of deman Im^ a plebiscite under exceptional cncum 
st lines) lias been inti educed toi fuleial liws Since that 

1 nod it lug oiten Icon empkyed and has opeiatcd like a 
veto It is evident tint by the compulsory refeicndum m 
the cantons the mcie vetv is i endued superfluous 1 * * 

In examining the question as to what position the veto 
occupies ni jurisprudence, Me must separate quite different 
conceptions winch aie conqused undei thb same name 

1 The veto may be a meie n jht of tntoventi n on the 

2 ait of a inagistiate a to amst the oidei of anothei official, 

oi against that ot an authonty of equal oi mfenoi iank 
llus was the casein ancient Fome^ To this class belong 
also those cases m which, m the piesent French republic, 
the piesidcnt makes his “no ’ valid against decisions of 
the geneial councillois, and the pi elect does the same 
a^tinst decisions of the communal councillors The use 
of the expression here is quite justifiable, and this veto 
is not confined to bills but lefcrs paiticulaily to admnns 
ti itive meisuies It affords a guai intee against tbe abuse 
o£ an official position * 

2 The veto may be a safety valve against precipitate 
da lsions, and so a pi event we measu? e This task is ful 
filled by the suspensoiy v eto of the piesident of the North 
American Union Similarly, to this class belong the above 
mentioned piescuptions of the Spanish and Noiwegian 
constitutions, and also the veto of the governor of an 
English colony against decisions of the legislature , for 
this piotcst is only intended to prevent a certain want of 
haimony between the general and the colonial legislation, 
by calling forth a icnewed investigation This veto is 
neither an interference with the competence of an authonty, 
noi a division of the legislative powei among different 
factors, but simply a guaianteo against piecipitancy m the 
case of a purely legislative measure The wisdom of 
establishing this veto powei by the constitution is thus 
manifest 

3 It is wrong to apply the term veto to what is merely 
the negative side of the sanctioning of the lan% m other 
words, an act of sovereignty It would not be m accoid 
ance with the nature of a constitutional monaichy to de 
claiejihe monarch’s consent to a law unnecessary, or make 
it a compulsory duty, the legislative power is divided 
between him and the chambeis The sovereign must 
thcrefoie be peifectly at liberty to say “ yes ” oi “no” m 
each single case according to his opinion If he says the 
latter, we bpeuk of it as his veto, but this — if he possesses 
an absolute and not merely a suspensory veto — is not an 
intervention and not a preventive measure, but the nega 
tive side of the exei cise of the legislative power, and theie 
fore an act of sovereignty That this right belongs fully 
and entirely to the holder of sovereign power — however 
he may be called — is self evident One chamhei can also 
by protest prevent a bill of the other from coming into 
force The “placet of the temporal power for church 
affairs — when it occurs — also involves in this manner m 
itself the veto or non placet ** Where m puio democracies 
the people in their assembly have the right of veto or 
referendum, the exeicise of it is also a result of the 
sovereign rights of legislature 

The peculiar power of veto possessed by the (Prussian) 

1 A v Orefii, Pas ^taaistedht far scfrv uzei bscht% Ihdgmossmischaft, 

PP 101 and 105, and Marqu&K&aa, Umtimh fas of&ntkchen K edits 

fa* OegemutH w Monogtaphtm, vol xv r Freiburg (m Broivgau), 
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|icsidcnt of the federal council of Germany Ins on tie 
bonndaiy between (2) and (3) (a v o ) 

VIAKEGGIO, a coast town of Italy, in the iiovmco if 
Lucea, 13 miles by rail north noith west horn Pisa, h id m 
1S81 a population of 10,190 (commune 13 7 j>) Flic 
puncipal indu&tiy is fishing, and the ] lace is also a t iv oui ite 
sea bathing rc&oit 

VIVHGUM This word, which m classical Latimry 
me ins c piovision f° r a journey (Gi e/)o0tx), is often 
used by early Ghnstian wnteis to denote the sacrament of 
the Euchanst, and sometimes even is applied to baptism 
Ultimately it came to be employed m a xestiictcd sense to 
denote the last communion given to the dying The 13lh 
canon of the council of Nice is to the effect that “ none, 
even of the lapsed, shall be depnved of the list and most 
necessary viaticum (e<£o8ma ),” and that the bishop, on ex 
inclination, is to give the oblation to all who desire to 
partake of the Eucharist on the point of death The same 
principle still lules the canon law, it being of course under 
stood that penitential discipline, which m ordinal y cn 
cnm&tances would have been due for then offence, is to be 
undei gone by lapsed persons who have thus leccivcd the 
viaticum, m the event of lecoveiy In extreme cases it is 
lawful to admmi&tei the viaticum to persons not fasting 
The ritual to he observed m its admmi&tiation docs not 
differ from that laid down in the office for the communion 
of the sick, except m the words of the formula, which is 
“accipe, canssime fratei (canssima soi or ), \ laticum coi pous 
nostri Jesu Chiisti, quod te custodiat ab hoste mali 0 no, 
piotegat te, et peidueat te ad vitam setemam Amen ’ 
VI4.TKA See Yx aik a 

YIAU, or Viaud, Th^ophile de (1590 1626), more com 
inonly called both in his own time and since simply Thlo 
phile, a poet of unfortunate life and ot great but misused 
powers, was born at Clauac near Agen m 1590 He went 
to the capital m his twentieth year and ingratiated himself 
with at least one patron, the ill fated duke of Montmoiency , 
who was always constant to him He also became ac 
quamted with most of the liteiaiy men of the time, and m 
1617 composed and produced with success the tragedy of 
Fiji ame et Tlmbe This piece, written m the extravagant 
Spanish Italian manner which was fashionable m the m 
terval between the Pldiade model and the innovations ot 
Corneille, was latei the subject of much udicule, especially 
(Elected to the passage in which a swoid, reddened with the 
blood of its master, is said to “ blush for its treason, 5 no v ery 
unpaidonable conceit m eyes less pedantic than Boileau’s 
Theophile’s prosperity was not lasting Only two years 
after the success of Pyi ame he was accused ot blasphemous 
and indecent writings, and was exiled to England Re 
turning m 1621 and joining the Roman Chuich (he had 
been a Huguenot), he served m two campaigns But he 
was, rightly or wiongly, associated with the publication of 
the Pai nasse Satif ique^ a collection of poems of the same 
character as those which had formerly got him into trouble, 
and m 1633 was tried, condemned m his absence to death, 
arrested, and imprisoned m the concieigtue At length 
the sentence of death which hung over him was reduced 
to banishment, and the influence of Montmorency enable d 
him to hide himself in Paris till his death on 25th frep 
tember 1626 

I oi Ins singular persecution, which, oven if the charges had been 
much better established than they are, would have been sui pxmn tt 
enough m an age of unusually loose conduct and vuitmg, the maahi 
nations of the Jesuits are sometimes held responsible But if 
Theophile had bitter enemies he had warn friends Six yt ns aftei 
his death Georges de Seudciy edited his woik with a Fornix <iu 
(copy of obituary verses), and a challenge m the preface to any one 
who might be offended by the editors eulogy of the poet. This 
Mas m 1082 , the year before had appeared a tragedy entitled Pasi 
phfa where the awkwardness of the subject is not redeemed by any 
incut of treatment , but it is by no means certainly or even piob* 
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ally ThtophiU s 'll! 1 is not moln It l m Ins wills th stinlnl 
ruolcin editi u oL win h is tint cl Vll aunic m the 1 llh tli pit 
H/cvmamc (Pails 2 \ Is ISoO) Lh sow iksiniy suijnse the 
Leila who only lnows Hi ] lnlt s niship ml ill fame f i 
though uiu L enough tli \ cent am m the ccLtaii ly autl enti \ ut 
ol them inti n 0 Us i li table B silcs7y t i f 17 l the chi 1 
m joint ill ill is a ] ai xj In i hilt \ use hilf jio e aita the ill 
fiblnon of th tnn oi the 17 %lo lh ie aie mmiti is 1 1 eii li in l 
Latin 1 It is ui^ ious 1/ loj ? tbutlm^ tli i usilions i^ua i 
him a i loinism^ li iji cut of line 1 1 s nil l iti\ in l a 1 u n eol 
lection ol c isi inly i os jIos d n ies tin/ s V Lh c lift l 
I csil s lem^ \uj ui e pul uo distxn e ui h 11 y th i nils A list 
ml the lnclo^m e of 1 m 0 u i b winch inn 1 el the i i 1 put i 1 
the centuiy Bub th i uc oceisionally Imst ol i ul \ tiy i 1 
oi the wli 1 rheo] hile is tie sujcuoi et ill Ins fc lnjoiai 
letween It pna ini Com llle In a Hit in to All mines e li 
tion a cl lijitful aiticle in C nitici s C ot jiu slioull le eon 
suite licsjc tm 0 lnm 

YIBOltG, oi Wiboic (Finnish, Vujmn), capital of a 
piovmce oi lin of the same name m lml ml, is situated 
at the head ot the Bay of Yil or 0 m the Gulf of Finland 
at the mouth of tho Sauna Canal and on the iailw ay which 
connects St Peter sbui to with Hclsm^fois The Sarnia 
Canal (37 miles Iona;), a fine engineering work, connects 
with the sui Lake Sauna — the principal lake ol 1 inland 
240 feet above sea level — and a senes of othois including 
Piuuvtsi, Oliver, Hoy ti men, and IvaLlavesi, alL ct which 
aie navigated by steameis, as fai noith as Id nsahm m 
63° 30 N lat Yiboig is thus the seapoit of Ivaieha and 
eastern Savolaks, with the towns of A llmanstrand (12 SO 
inhabitants m 1680), St Aiicliel (1432), Nyslofct (1424) 
Kuopio (6834), and Ideas almi, with then numcious saw 
mills and non woiks Yiboig stands most picturesquely 
on the glaciated and dome shaped giamte hills sui round 
m b the bay, which is protected at its cntianee by the nav al 
station of Bjoiko and at its head by seyeial forts The 
castle of Yiborg, built m 1293 by Alai dial Toikel Knutson 
was the first centie for the spiead of Chustianity in 
Kaielia, and foi establishing the powei of bweden it is 
now used as a prison Its lofty and elegant tower has 
fallen into decay The court house (18 >9), the tow n house, 
the gymnasium (1641 , with an excellent library), and the 
museum aie among the puncipal buildings ot tho city 
Ilieie aie also a school of navigation and several primary 
schools, both public and pm ate, a liteiaiy and an agncul 
tuial society, and sev eral benevolent institutions The 
population, 14,668 m 1880 and 15,800 m 1884, consists 
Df thiee elements, — Finnish, Swedish, and Bushian (see 
Tivlxto) There is a stiong Russian gamson Scveial 
industrial establishments, including a foundry for the con 
>truction of steam engines, an lion- woik, and several 
nndle woiks, match factories, and sawmills, have risen cf 
.ate at Viboig and m its neighbourhood, but the place owes 
.ts chief impoitance to its export trade, m which tirabei is 
ike chief item The coasting tiade is also considerable 

The envnons are most pietmesque and aie visited by many 
:ouustb m the summer The paiL of Mom epos (Old Yiloig), m a 
o ty dotted with dome shaped islands, is specially attiaetn e I ho 
,ccneiy of the Saxma Canal and of tlie Finnish lakes with the gxan l 
is of Pungihaiju , the Imatia i apt Is, by whieh the Auokson dis 
,lnigcs the water of Lake Sauna into Lake Ladoga, with tho eastlo 
A Kexliolm at its mouth , Sudobol an l A alamo monasteiv on Lake 
Ladoga — all visited horn Viborg— attiact many tomists fiom St 
EAtusboig and fiom othei p<uts of Finland 

YICAit, m ecclesiastical law, is, m tbe words of Black 
■.tone, “a cuiate, deputy, or vicegerent of tbe appiopnator, 
and theiefoie called vitanm or mai n When a benefice 
had become appropriated before the dissolution of the 
religious houses to a spiritual corporation, usually with 
the authouty of a licence from the Chancery, the vicar 
was the pei&on appointed by the appiopnators for the 
jure of souls m the paiish He was at fust generally a 
member of the corporation Afiei the dissolution m the 
Leign of Henry VIII these appropriated benefices became 
—as indeed they had been in the chinch m general up to 


the Latenn council of il~ )- Vestel m lay mi] lopmtois 1 
but the 1 _,il } ositi n 1 1 flic vnai remained the same 
He was nit a j us n n the ] rejer sen e of the wo* 1 (m 
f let i aison and \k u u often distinguished n tkl statutes) 
an l lu stipen l v as al the disci nil the i uj l f nit i 
AUicrt he had flu tnj >ymen+ cl tithes they wue m mist 
cases, aj ut ti am ] i s iq icn the snnll as di lirumshc 1 
fiom th -.icat tithes tint is si li as tl m j i \ nat u 

iouiid it m si difficult ti < c lie i Ihue win h wcvu, 

ni onsi tent l uJe m th mattu w hat vi i u e ml trihe* 
m s i ie j uishes mi lit 1 e vie u tl m utha J he j itif n 

rt the vi ai at fiist so msum an l unc llam w is adu 

ally a inch >i ited ly h _,i latun 1 > l ic IE c 0 } io\ide l 
foi tl e sufficient end wnient ot tlie \i ua_,e 1 Hen 1\ 
e 12 ie] tat cl this jiovjsion, and in addition mu ted that 
the vieai should be a s uilai piest, n>t lem \ able at tlie 
cajnee of tho a} pi pntois and cancmeally instituted 
and inducted Among nimiei us otliei A ts m a} 1 e 
noticed 29 Cai II c S m kng j ij etnal tenquaia 
augmentations oi Menaces, and 3 Geo [A r c 72 enablm^ 
them to be m ceitam cases eonvuteei into iceteiics In 
Scotland \ieaia to e 1 nads weie the subject ol many Acts of 
the Scottish paili ament Until they became a five I 
burden cn the land they wcie j ay able cut of minor an L 
accidental pioducts, \eie estallished Ivj usa^c, and lest 
by negative pesei'qtmn 27 and 28 Vic c 3«> jiovilel 
f ji the commutation ot tho e vieai i^e teincls ol hsn whi h 
had n at up to then 1 ecu commuted 
Pl ! ti tl t aato — AA It ie a ben fiee w is ippiojmtut a l i i 
)io i 7 >wn oi was fiom my othei cut e will out the a m s t 
a u a iilai \ieai it dil not iillwitlnn the statutes l lit n^ tan n , 
in l was sen eel ly a tonqeiaiy i in itc, b mi illy a i Wi e lest 
astie lelou^in^ tj tli appiojnihiih coij u ti u Alt l the bs 
s lntion the cui ite m chu^e be un p ljetuil u asmuch as 1 c 
con] l not 1 e lemoved execj t ly tlie 1 ishop By 2 \i 1 3 A let c 
19 eatiythuieh oi chqcl au^meuteiL ly the ^ \eiiuis of On n 
Aunos Bounty and hiung a distil t l a ]ujetual cm v > s 
ts a mlc aie now chuichcs built un lei the Chuuh Bud lm^ A t 
] y 31 ml °2 A ict e 117 the mcuml eut oi ea ly j msfi oi nev 
j ansh f ji ecclesiastical pnij ises n t 1 exi g a lectoi, is t> 1 e st\l l 
tin vuai anl has ben hoc is to 1 e designate! i vie n^e Ills 
Act only conteis a moio honour il le name upon the perpetual 
cui ite , it does not m any way altu Ins le al position 

t tea j/oH cl is the dejuly of the archbishop ot C interim y oi 
loik In his ourt the lishops of the jiovrnco aie eon hi me l 
IIow fai he lias any contentious junsdictioix ajj ais unetit m 
In the eonfnmation of Di Ilamx den as lishcp of Hciefoi l m ISIS 
th vicu & en ill ef Cantu buiy ltfusel to lieir ot lections to the 
onfiimafc on ly tbe leiu anl diajtei of Hcitfoid anl the Com t 
of Queens Bench was e pi illy divide 1 as to whcthei such lcfusal 
was O ood m law f i a th tl is a cleik m oi lus who assists at 
ctthediil su vices See fuitbti U vow son, Bl^liici ?4iisir t 
F<i sov, Qui i v Axm s Poumi Iiiius 

VICHN1F, Gil (c 1470-t 1536), Portuguese dramatist, 
with an honourable position also m the hi&toiy of Spanish 
hfcuatuie, was bom, most probably m Lisbon, about the 
year 1470 He was of good family, and, after studying law 
at the then university of Lisbon, became attached to the 
loyal court, m what capacity is unknown In June 1502 
he produced and took the leading part in tlie performance 
of his fust piece, a kind of dramatic fistoial, aftei tho 
manner of Juan de la Lneina, on occasion of the birth of 
an heu to the throne (John III ) So successful was this 
appeal anco that he soon became tho recognized xiovider of 
such entertainments at com t, dmmg the reign both of 
Emmanuel and of J okn Of his domestic history nothin 0 is 
known, except that he mariied a lady named Branca 
Bezel l a, by whom he had a son and a daughter His out 
ward cncumstances, especially an his later years, if some 
apparently personal allusions m his works aie to I e literally 
mtei pieted, do not seem to have been piospeious Almost 
the only peisonal incident tint has come down to us is 3ns 
successful lem onsti ance with the clergy of Santarem m 

1 ijptoprwUin is the term fox tho lossession of a btueheo by a 
spnitual coipoi ition, mpneynatmt for its possession, by a Ivyum 
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15 U, foi havin^ txken the ciithquakes oi that yeai as a 
text fiom winch to louse oithode»x fanaticism against the 
Jews oi £ Neo ChustniLs , the ciicumstances aie related 
by Vicente m % let! a to the king The time and place of 
}us death uc xhke uncut un, most probably it ocunred 
it J \oia not niu<h fatei than 1 530 
\ Xante publ she L vuious of lus tilling las lifetime 1 nt 

til hist ollc fct l e lui n A his w nks tditcl 1 \ Ins son Lius did 
net u till lif 2 It is in 1 lick 1 ttei loin, m l onl} one copy, 

tint m tli C Urn*, n mmubit} hliaiy is now known to oust 
A sc nd c liti ni, a i n led 1*} tin H d\ Olhce Appcuul m loSo 
i win li ilso onls i sm^l cep} is now evtmt (in List on) lh 
lisfivom with win h tin} weic \i< wed 1} the In juisiti li eiuscd 
them to fall into unmuitel neglect ml the} do not appeal to 
Ua\ o b en a^ain ie] nut 1 till lb A when tli \ wye caiefull} edite t 
he Pen and Mont no (Hambui 0 3 a olb ) lhcyuumlu loit} two 

in ill, of which see en teen aie wntten wholly m roituguesi and ten 
whell} in Spunsh, wlul in the limanulu 1 otli lanyn^cs aie cm 
l lo> e i J he pun ljdcs dctciunnmg his choice of lmajuxge aie not 
i ivy to di crnei anl mdc d he s tins to hire used uthei mdifiei 
uitlj, pcihajs m this accommod iting himself to iho aptitudes of 
paituulai ictois It mu be obsencl, lioweaei, that, while m the 
11th eeutui} it had been fishioiuble foi all eouit poets in the 
west in half of th pc mil sul i to use G ill nn oi 01 1 Poi tuguese, the 
pi i iice In l h uu, d in the di\s of John II of Cistile when 
Cistilian bee line the fiiountc s] eeeh In wiitm & clutil} m Poifu 
gucbe Yi eiPt thus ie\eited to the cldei pi letice , but on the otha 
hail, it is not siux using that he should haze heel} us d bpinish 
at a eoiut a In h stood m sueli mtimite pasonil ldations with 
that of Castile (oi J linnmuel s lhitc wi\e* tw,o weic C istilian pun 
asses and tin thud w is a sistci of Cluiles 5 ), anel wlieie lu hid 
taken Enema is his avowee 1 model Aecoidmg to then fonn the 
w uks of a i< uite aie cnnemeufly Imded into — (1) oh as di 
duo to oi catos, (J) comtdies md ti i to i comedies, uid (3) faces 
The hist eliss m lules twelve autisoi saend pieces, intended foi 
] if um nice it Chiistmas, Lpiphiia md othei icligious festaals 
I he pbts ai quaint md conceived enti ely in the malii val spint 
m then woikmg out man} t niches of poetical feeling and also of 
saieaske huniom ue mtiodueed Theie is a aan of pleasing 
i jmunc m such c nn positions is lus J)o?n final d s and Amadu> d 
(rCtiil while th , mim muthfulness of lus knees (/nr fivtu f 
inel otlicis) as well is then on^uulit}, well entitle him to It 
sj akcn of b} his eon patriots as then “lather of comedy and the 
nitionil Pliutus 

Son e t \ 1 1 al < vunilc f V iconic s w il s n a> le leal m B hi a n I xbri s 
It t o ] i lit i Jof to I if (XI h il lu n is ij) an l m Och as It 
dll t L i r l (l ans is s) A.u mt l si i e »aj with ual\sts ti n am 
ci the J 1 1 } s euis m \ l 1\\ \ ot tl <? ittljl i at>(is 4.0 r> see also 
l e duian l W Us aiticle Oil \ leuite in Liseli md Giulei s L njl l (sec 1 
\ l Km) 

UCEKZ l a town of Italy, capital of the province of 
icenza, lies at the northern base of t3ie Monti Berzci, on 
both suits of the Bacohiglione, immediately below its con- 
fluent e with the Bet 1 one, end 12 miles by rail to the west 
of Venice It is sunounded by somewhat dihipidated 
walls^ about 3 miles m cncumfeionce, and entered by six 
Cal&b Though many ot the stieets are nanow and lrxegu- 
lai, the town has a numbei of fine pubhc buildings, many 
of them the woik of PkiLimo (<jt ) Among these aie 
the town hall, othei wn>e known as the Basilica, one of 
the finest woiks of the Renaissance peiiod, of winch 
Palladio lumself said that it might stand comparison with 
the similar work of antujuity The prefeetuie and the 
Barbarano and Ohieregati Palaces are also his woik, in 
the last named the cmc museum is housed The Olympic 
theatre is also notew oithy The cathedial, which is Gothic, 
dating mainly from the 13th centuiy, consists of a nave 
with eight chapels on each side, it contains examples of 
the Montagnas and of Lorenzo da Venezia beveiai of 
the other churches contain noteworthy paintings thus 
the Romano-Gotlnc church of ban Lorenzo has Montagnas, 
3. Corona Montagnas and a G Belltm, and S btepliano 
one of the most important woiks of Palma Vecchio The 
pnncipal squaie contains two columns, dating fiom the 
Venetian period, and a tall Gothic campanile. Of the 
FaUadian villas m the neighbourhood La Rotonda or Villa 
Palladiana, miles to the south-east, deseives special 
mentiop Vicenza is the see of a bishop, and contains two 
gymnasia) a seminary, an academy, a pubhc library, a 
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botanic gaiden, and vanous hospitals Some lemams of 
antiquity, unhiding rums of a theatre and an aqueduct, 
have been picsei ved The most lmxxntant manufictme 
ib that of silk, which employs a lai^e propoition of the 
inhabit xnts Gieat numbers of mulberry tices aie to io\Mi 
m the neighbourhood Woollen and linen cloth, leather , 
eaitlienwaie, fiaper, and ai tides m O old and si1\cl aie also 
nude m Vicenzx, and a considerable tiado m these articles, 
as well as m coin and wine, is carntd on The xopnia 
tion ot the town m lbbl was 24,3ol, oi, incluclm 0 the 
subuibs, 27,094 

"Viocn/a is the f^iccntiu oi f r itcfia of tlio Lorn ms nr tic 1 1 \ 
Stiabo as one of the mmoi towns of Vcnetia It c ntum 1 t 1 
a municipal town of some imxioitanee till flic fill of the ist m 
unpm, and sufleied seieiely in the invasion of Attila, hy win. n it 
w is lull w istc It was foi some time duun^ the Mi Idle A. to s in 
independent ie]ullic hut was sublued ly the Ycnetuns in 110 > 
Tow aids the end of tko 15 th centuiy it became the se it of i sell ml 
of x> anting, ot win h the pmieipal lopiesentatives weic, b sihs 
biitolomco Montagna its loundei Giomiuu Sxxim/a ml Lent 
detto Montagna Palladio (la 18 80) w is a nati\e of Vie u/i 

VICH, a town of Spam, m the xuoxmce of Baicclona 
38 miles by rail to the north of that town, lies m i small 
side valley of the Tei, about 1500 feet above sea level It 
is irregulaily built on a hill slope, and has naiiow ill paxe 1 
streets, tlieie aie some quaint old houses in the 3 J kux 
May oi The cathedial, begun about 1040, belongs (hicfly 
to the first halt of the 14th centuiy, but with some mis 
chievous alterations ot the Ibth The mtenoi, with tluec 
naves and a transept, is elegant, and the Gothic cloisters 
( 1 3 i0) ai e particular ly fine The mdusti ics include tarn uiu 
and the w eavmg ot linen and woollen fabnes , and bausa^es 
aie a speciality of the jdace Theie axe mines of coj [n \ 
and coal in the neighbourhood The population witlm 
the municipal boundaries in 1877 was 12,478 

Vich, the A am of the ancient gcogiaiheis, w is tin chief t wi < 1 
the Au&ctini m the Mi Idle A to eb it w ls called Xiiboua ui l \ l us 
Ausonensis, hence 5 ic de Osona, and &imx ly A ich 

VICHY, a town of Tiance, m the department of All l, 
lb situated on the light bank of the Alliei, 227 miles ) y 



rail south south-east from Pans and 6 south of St Ger 
mams-de Fosses, where the railway lines to Lyons and 
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Mme 5 sepaiate Tlie population m lb si was 6122, and 
in 1S86 10,072 

Vicky owes its impoitance to its nunci d wafers, winch 
weio celebrated m the time ot the Homans V ithm the 
town oi in its nmnednto vicinity that aio 31 •qmu.s 
12 ot which aic state piopeity (4 of these obt lined 
by boiin & ) The watois ot thoso which ait outside the 
town no biou 0 ht m by means of aqueducts Tht most 
celtbiated and hequented ait the Giande Guile, L Ilspital, 
the C tlestms, anel Lardy The most (opious ot all, the 
Pints Cant, is itseiml toi the J atlis All these, whetha 
cold oi hot (maximum ttmptratmc, 113° 1 ahi ) aiolai^el} 
clniged with bicaibonate of «oda (stc Mrxi r vr IV ui i s, 
vol \vi p 115), some also aie chilybeate and tome 3 In 
wattle, which aie limpid, have an alkaline taste and emit 
a slight odom of sulphuittted by chosen They aio k 
commended m cases of stomachic and lrvu tompl nnt, also 
f oi diabetes, gi a\ cl, and O out The tha mal e st a l li diinent, 
begun m 17b7, is capible of supply mg 3500 baths t chy 
The company by which the state baths tie faimed also 
manutactmes pastilles, bailey su^ai, and digestive ilio<o 
late, as well as salts foi artificial batbs A considerable 

trade is earned on m the natuial wateis In iddition to 
the pnncipal establishment, Yichy has a hospital bath, the 
hydiopathic establishments of Lai dy and Laibuul, and a 
laige militaxy hospital, founded m 1813 Cussct (o350 
inhabitants m 1886), chief lieu of the canton, about 1 mile 
distant, has similar mmeial waters and a b it Inn ^ establish 
inent Vichy possesses a casino and two public paths 
The piomenade commands a splendid view of the mountains 
of Auvei^ne At Vichy, Cussct, and m the neighbourhood 
theie aie cotton cloth manutactiucs ch Yi hi/) 

VICKSBURG, a city ot the United States and the 
county seat of Wanen county, Mississippi, the hugest and 
most impoitant city m the State, stands on the bluffs, on 
the east bank of the Mississippi, neaily midway between 
Memphis and New Oi leans It is situated m the midst 

of the most feitile cotton legion of the countiy, and is one 
of the pnncipal inland slapping poits ot that staple Its 
means of communication, besides the irvei, embiace thice 
impoitant lailioad systems The city has some manu 
factmmg industries, paiticularly of lumber and cotton seed 
oil and take The population m 1880 was 1 1,814, showing j 
a slight decrease since 1870 j and in 1868 it wds estimated | 
at 18,000 Neaily one hah of the population w ue colouied | 

Piioi to the Cml Wai Vicksburg was an important nvei ioit/i 
having m I860 a population of 4591 Its gnwth lud, horuui, 
been slow During the wax it became a very sliong stiah gic point, 
as it controlled the navigation ot the Mississippi, and a contest toi 
its possession was waged foi sovciul months with heavy loss of life 
i in illy Genual Giant oaptuied it m 1803, an l with it tlu. Con 
fuleiate aimy of Geneial Pombciton, numbering 27,000 am n I oi 
a few y ears aftei the w u tho eity gained lapully in population and 
impoitance 

VICO, Giovak Battisjla (16681744), Italian juust 
and philosopher, was the son of Antonio V ito, a small 
booksellei, and was bom at Naples on 23id June 1668 
At the age of seven he had a senous fall and severely 
injured his head, which pioduced m him “the melancholy 
and soui temper suited to men of talent ” Afteiwaids he 
applied himself to the study of scholastic philosophy 
At an eaxly ago he entered the university, and made such 
lapid piogiess, especially m jurisprudence, that he is said 
to have won a suit for his father at the age of sixteen 
Neveitheless he piefened the study of histoiy, liteiatuxe, 
juridical science, and philosophy Being appointed teacher 
of jurisprudence to the nephews of the bishop of Ischia, 
G B Rocca, he accompanied them to the castle of Yatolla, 
near Cilento, m the province of Salerno Theie he passed 
nine studious years, chiefly devoted to classical reading, 
Plato and Tacitus being his favourite authois, because 


£ ih e forma d< -ailed the il al m u an the htt x man 
a-shcualh l- < h 1 1 utiii n t a "N »i>l s lie tounlC u 
tcsianism in the Istanbul, m 1 this lie dishkul 1 cl 
to no i uti uiai sdnol oi lita n\ sa f , lie lan^mshul 
in nc Jut and ol s uit\, mtil m lb 17 lo n \mul the pin 
fissoi-hip rf ill 1 it it th nm\ lsify with a siuj 
stipend cf 100 <lu ts Oi this he sir joikd n< fc onb 
him HI 1 at Ins ii| illy m teas ng iuuilv 1 i he In 1 
nnnicl i |oa anl illiluaie *.nl, win w is mly ill to 
p ut hu muk to the nu[tnl onti u* Meanwhile his 
n\n studies win puisut 1 with uutiuiu, 7 il, anl lit l -gin 
to wnte and \ ullnh lus w lk- Iw< m Ian autlnis 
euioistd a wcijity influence o i n^ lumd — Fi me s Lit on 
md (rtotius He Mb no f llnui i t then idt ts m It cl 
often opposed to them, 1 ut he cluived horn Bauu an 
mtiexsing stimulus tow aids flic invest -git m of eeitun 
0 uat piobhms of liisfoi? and jlubs pli^, wlnlc Gn inis 
]>i ovtd valuable m his study ot philosophic puispiudtnce 
In 170b he published lus Dt ? iti n Suhoni/ii, m 1710 
Dt (tnfijvi sswu It itonim s qvinfu in 1730 D< nnv ys / 
/in u> uno pt uitt/w tt fine unu, and m 1721 D t ri^lnitu 
/nnspiwhntii. On tho sfien^th of these woik& he olfei d 
lmnsclf as a cuididato toi the unneisity chair of jams 
piudenee then \aeint, with a ^cail\ stijicnd of 000 ducats 
But he w is i ejected by tho examine: s, although all his 
conipetitois ha\e leniamcd unknown to fame Yitlnut 
an> sense oi discoma 0 t ment, he letmned ta lus favourite 
studies, and in 1725 published the fust editi m ot the 
woik that foims tho basis oi his icnown, Pun ipn J i >n 
Sam a Xuont In 1730 he pioduced a second edition ct 
the Sam a JSfuoia , so much altcicd in stjde and with so 
many substantial additions that it was practically a new 
w oik In 1735 Cliailes 111 ot Naples mailed lus ieco 0 
nition of Vico’s ments by appointing him lustono^nphu 
loyal, with a ye ally stipiend ot 100 due its But the 
philosopha derived little enjojment fioni lus new post 
Vt ticked by a ciuel malady, mind and memory failed 
But dunng frequent mteivals of lucidity ho lesumed his 
pen and made new cori ections m his gieat woik, of which 
a thud edition appealed in 1744, pieiaced by a lettei of 
dedication to Caulmal Tiojano Aee|uavi\ i Vico expned 
on 20th January of the same ycai Fate seemed bent on 
pcrsecutmg him to the list A fierce quanel aiose ovei 
I his bunal between the Irothcihood ot ht Stephen, to 
which ho had belonged, and tho umveisity professois, 
who desned to escoit his coipse to the gnve Imally the 
canons ot the cathedial, togethei with the pioft,ssois, 
buried the body m tho ehutch of the Geiolnmm 
I ieo lus been gcneially dtbaibcd as a sohfcu> soul, out of h w 
mon 3 with tho spmt oi his time and often diuetlj opprosul to it 
In i ut, though living duung the latei yens of tlie 17th anl flu 
Lilly pait ot tho 18th ccntuiy, wlitn Locke lnd already given t> 
the woild the geims of the ideis afteiwaids developed m thi 
philosophy of the Encyclopedists, he followed an entirely opposite 
line of thought Tht wnta who w is the hist to dechic that guat 
men aie the icprcsentatives and pci somhcations ot then turns 
would thus seem to have been tho living contiadiction of his own 
tin oiy Ncvuththss a closu inqxuiy into tho sot lal conditions oi 
A ito s time, and ot the ^tudu s then flouiishmg, shows him to h i\e 
been thoioujrly m touch with than 
Owing to the histone il \ a&t ot IS q les and its socnl and economic 
condition at thi aid of the 17th century, tin only study tint ic illy 
flourished theie was that of law , and this soon penctuted from 
the cotuts to the iiuiveisity,inlwas ran>e 1 to tilt 1 \tl of asuutfc 
A guat school of jurisprudence w is thus fmmed, including many 
men of vist It u mug and gieat ability, although little known to 
fame This school stood apait, as it weie fioui the lest oi tho 
woild, thewoiks of its represent vines wue mdeg int, and otten 
indeed e\aggei itedly legal and scholastic in style Aceoidxngly 
they attracted little nation m uppei Italy md worn totally ignor d 
hey ond the Alps But, while outside NajAes scan dy anything was 
known of Maiedlo Muenno the voungei, Bomenuo Aulisio, JDuko 
Gietano Aigento, Niecolo Gapasso, and many other s, thoio were 
tlnee men who lose to gieat eminence and attained to an honour- 
able rank in general literature both m Italy and abioad, Bj an 
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exposition ot the |ohti al in^Ui) of the 1 mgdom, babe 1 on a stud} 
ft its laws oi d institutions ml of the k^il f mill ts bftweai tlio 
stiff ml the i nut ol Rome Pictio ( nim n u is the first mitiatoi 
ft what his betn siuu? known iscml hist ji) Giovxn Vincenzo 
Gi nnn, the } ill on and pet p toi oi Metxstusic an i also noted as 
x liUiat) (litn, wi t i listnv of Kunm law s{ecnll) distm 
flushed tu its ic mil nl 1 ^anc Ylnle C m un stu lied the 
sue essiv ml vaiui ^ f m s t It nun li\ md sou 0 ht to give 
them an hist i lc il pi m itim A ico i us 1 the piol lem t ) a higha 
]lm , In tnaiivj the on^m ot liw m the human mini md (\ 
]]unin^ tin lust u il (li n*, s oi the one ly these oi the otha 
Mims he male the cn^mil dibcovci) ot c itam il is wlueh consti 
tale tlieiiH lunlnst lie method oi i itlici tlu ps) liolo^ito histc no 
me the 1 J his ] l d km h \ loeeeel d to (lei el p in v auons w oil s, 
until in his S u ? a A t i ill annul at i moie complete sciatic n, 
which mi) le foimtihtc l as fellows It the pimu[le ot justi c 
and law be one, otciinl and immutable, whj should there be so 
in nry difieient codes <1 h^islition? r ihcs< difiu uccs aie int 
lusc 1 1 ) hficienco ( t nihuxalily ml) but no to 1 e nited in the 
Litton ot the sunt \ [k Ihe cl ucst mest pause and most 
eonst ant cone option ot liw w is undoubtedly that of the I omans , 
nevertheless Rom in pins) m lento un tenant so many tiansloimi 
tions as apparently to eonslitute almost uiffacnt codes How w xs 
so stian^e a fact to bo explained 2 This question is touched upon 
m his Otatio/is (7 Inau petal Addjtsscs ( Ota nm o Diolusiom) anel 
m ln& Jhna II 0)1 i> (Smth Hi ion) Finall) he applied himself 
to its s lutiomn lus U/iiu sal La7i {Lintto Utnmsale), which is 
divided into two books llie first of these, ])c uno et u/iiut n 
ji ) u, pniiupio it p. ii imo was subdivided into two paits , so like 
wise was the second, with the respective titles o± Do c otistaniia 
xhilolo ji t ml De to ntautiajia np7 udtnti^ 

Hie following is the geneiol idea denied 7iom these lesearches 
1 ico lul l God to be the lulei of the woild oi mtions, but inhng, 
not is the \ louden to ot the Middle Ages by means of continued 
nmatks, but as He mles natme, by means of nitural laws If, 
theu foie, the ph) sic ist s< tks to discov er the laws of nature by study 
of natunl phenonu na, so tlio plulosophei must seek the laws of 
histoneal change b) the im estimation of human events and ot the 
human mmd Au aiding to Yico, law emanates from the con- 
science ot mankind, m whom God has infused a sentiment of 
pistue, and is theicfoie in close and continual lclationwith the 
human mind and putiapates m its changes This sentunent ot 
justice is at hist contused unceitun, and almost instinctive, is as 
at wen , a divine and ieli to ious inspii tion instilled b) heaven mto 
the pimu tu t tubes of the e uth It is in unconscious, mm ei sal sen- 
timnit, not the pci son 1 conscious, and lationil sentiment of the 
supenoi tew Hence the law to which it gives buth is enwrapped 
3 ii religi jus founs which aie likewise visible and palpable, mis- 
much is pumitLve man is lucapablo of al straet philosophical ideas 
this law is not the indm lual woik of an) philosophic il legislate, 
f oi no mm was, oi coukl be, a )hilosophoi at that time It is 
1 ist displi) fd m the shape of natmai and m ecssuy usages conse- 
crated by ulmon The names of leading legislitois, which we so 
clten fiul leeoiekd m tin histoi) ot primitive peoples, aie symbols 
nd myths muely serving to mul an histone peuod oi e). ocli by 
sunt dcfimle and pasonal denomuntion Tor nations, oi lathei 
tubes weie tin n distinguished by peisonal names only The fiist 
cbseiue and confused conception of law gi idually becomes clcaier 
andV ettu defined Its visible and ieli 0 ious forms then give way 
to abstracts nmilee, winch in then tain aie slovly rephred by 
the lational m units t ition of tho philosophic puneiples ot law tint 
uns the victoiy in the final stage of development, designated by 
ico as that of civil md human law This is the peuod ot mdi 
vidual and philosophic legislators Thus Roman law hab passed 
thiough three gieit periods,— the dmne, tho heioie, and the human, 
—which are blew ise the thiee chief peuods of the history of Rome, 
with which it is intimately and intrinsically connected Hevu 
tireless, on caieful eximmation of these three successive stages, it 
will e isily be seen that, m spite of the apparent difference between 
them, all have a common foundation, souue, and purpose Ihe 
human and civil philosophic liwof the third peuod is assuredl) 
xeiy difieient m torn fiom the pumitiv e law , but m substance it 
is merely the abstract, scientific, and philosophic manifestation of 
the same sentiment ot justice and the same puneiples which weie 
v agucly felt m pumitive tnnos Hence one dev eiopmont of law 
may be easily translated into anothei Thus m the vaned mam 
testations of law Yico was able to discover a single and enduimg 
principle {Do tmfcem puns uno prvnmpio et pu uno) On these 
grounds it has been sought to establish a close relation between 
\ ico and GrotniS The latter clearly distinguished between a posi- 
tive law diffeung ifc difieient nations and a natuial law based on a 
general and unchanging principle of human nature, and therefore 
obligatory upon all But Yico was opposed to Grotius, especially 
aa xegaads his conception of the origin of society, and thoietore of 
law uiotiua holds that its ongin was not dmne, but human, and 
neither collective spontaneous, par unconscious, but personal, 
iatioaak and oonsoiotis He believed moreovon that natural law 
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and ] oaitn c law moved on almost constant an 1 m mntal Ic ) u 1 d 
lmcs I ut Y l o m nut uaed tint the one w ib ccntinuillv pio^i ssn w, 
tow ails the otha, jositivclxw showing m in i isin_, tail n v 
chaw near i to uatmal and lational law Htn<c the ern i ti » 
ilia L hvv is of nucssit) a spontnuous buth nrt the cuatioi t 
any individual k^isl tloi , and hence the il a (hit it n e sinly 
) loceecls l y a n itui xl and logical \ l xcss of ev olulion constiti r i 
its liistciy ico m i) liav e dem ed hom C lotius the 1 1 a oi n ti l 1 
law, but Ins dibuvci) cf the histou evoluticu (t liv w xs ii^f 
suggested to him l) lus stu 1) of Reman liw He s iv tl it the his 
toi) of Roman juiispiudenco wis a continums ji ft] 

inuow u^oicus punitive an i almost n n law of th \II 1 ill s 
tow ails the wida, moie ncial and nine human y? s / t 
Hiving mec dan el tl is coni pticn turn k mum In t i) lev 
eisil) ml md edneccssaul) came 1 an to th next — tl till i si 
tive law ot all mtions, thi m^liout histoi} , is i centum il i Iv i 
kiejm^ ]>ace with the po^rcss d avili/ tic n tow u Is tl ] 1 ii j 
soj lin. and natuial law founded on the puntij 1 s c t 1 uni m n xtiu 
md human nason 

As already stated, the jSaen a Ku m appeued m tin hfi uut 
editicns ih divergences between tlio &( con 1 md thu t n (It 
little momart to be recoi del hoi e Lut the fust ml s nl ( l 
tiens aie almost distinct woiks In the f nriei the mthoi set 

loith tlie anal)li al pioeess by which the liws ho dis cv( ic l w i 
delnced fiom facts In tlie seond he not cnl) enlai^ In nntt i 
md gives multiplied applications ot Ins ideas, but also f lkws tli 
s)nthctic method, hist expounding the hws he hid disc u i d an L 
then piovmg them by the fiets to wlmh they aie a)|h l In 
this edition the fiagnicntaiy and jeik) anan^ mint, the mtn t 
st) le, and a pccnliai and often pm el) conv enti mal t mmio] a^v i 
oust) chocked tho diflnsron of tiro work, which accoulm J) w is hfi* 
studied m Italy andiem imed almost unknown to tiro lest ot I ui ] 

Its fundamental idea consists m th it which Yico, m Ins j < uli a t i 
nunobgy, styles “i oetical w lsdom {sapicn a poclua) md “ ott u t 
wisdom {supinra i iposta), and m the histoi ual pioccss by win h 
tlie one is m< rged in the othei lie fie({iicntly deilai s th it tin-, 
discovery w is the lesult of tho ktei uy Ubouib of his whole lif 

^ ico was the Inst thmkei who askol, Y h) have wo a sutuoo of 
nature, but no science ot histoi) 2 because oui glance can t isil \ 
he tuined ouiwaids and survey the extenor world, but it is in 
haitlei to turn the minds e)e mwaicis and cont mplate tin w il l 
of the &pmt All oui enois m explimmg tho ongm of hun an 
societ) wise fiom oui obstinacy in believing that punitive n ni 
was entnel) similai to oui selves, who are civilized, ; , dev 1 j L 

h) the results ot a lengthy pi ocess oi antcnoi histou fvduti n 
Y e must leun to issue fiom oui selves, tianspoit ouis( Ives 1 ick t > 
othei times, and become chikhcn a^am m otda to completion l 
the infancy of the human race As m clnldien, imagination an l 
tho senses prevailed m those men of the past dh( ) had no ab^ti x t 
ide is , m then minds all w as coneiete, visible, and t mgil lc i\ll th 
phenomena, foiees, and laws of natme, together with mcntil (on 
ceptions, were alike pei&omitcd r Io su]ik>so tint all m> lined 
stones aie fil les invented by the plulosoi heis is to wntc histoi) 
backwards and confound the instinctive, impel ‘'Onal, poetic wisd m 
ot the eailiest times with the civilized, lational, and al &ti lot oet nil 
wisdom of oiu ow n day But how can w e explain the tonnati u f 
'‘this po( tie wisdom, w hich, albeit tlie w oik of lguoi int men, h i j 
deep and intrinsic a philosophic v alue 2 Ihe onl) possilk ujh 
is tJhat ahead) giv cn when tieatmg ot the origin ot law Ik >n 
dence has instilled into the heait of man a sentiment ot jusiir ( ai d 
goodne&s, of beaut), and of tiuth, that mamiostid diiiennth it 
diffuent times Ihe ideal tiuth within ns, eonstifutiii n tlu um i 
life that is studied by philosophers, becomes transmuted 1 ) the frets 
of histoiy mto assuied realit) Fm Yico jsychologv md histoiy 
were the two poles of the new w oild ho dibcov md Aitei li unig 
extolled tlie work of God and pioclamicd Hnn the sotuee of all 
knowledge, he adds that a gieat tiuth is continuxlly Hashed on us 
and piov ed to us by histoiy, namely, “that this w oild of n xtions is 
the woik of man, and its explanation therefore only to bo found in 
the mmd of man ” Thus poetical wisdom, appe mug is a spout nu 
ous emanation of the human conscience, is ilmost tin picduttof 
dmne inspnation Fiom this, by the aid of eivili 7 ition, it xson, 
and philosophy, them is giadually developed the civil, oo< ult wisdom 
ihe continual, slow, and labonous piogicss fiom the one to tin 
other is that winch really constitutes histoiy, and man becomes 
cmli/od by rendering himself the conscious and independent 
possessor of all that m poetical wisdom lemamed impersonal, uu- 
con&cious, came as it wore from without by dmne afflatus 

Yico gives many applications of this fund imental idea The 
religion of primitive peoples is no less mythic il than then histoiy, 
since they could only conceive ot it by means of mvths. On these 
lines he interprets the whole history ot pimutiv e Rome One book 
of the second edition of tho Sciw*a Nucma, m devoted to “ The 3hs 
coveiy of the True Homer ” Why all tho cities of Greece dispute 
the honour of being his birthplace is because the Iliad and the 
Odyssey aie not the work of one, but of many popular poets* and a 
true creation of the Greek people which is m every oily of Greece 
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for eight years more, reigning always as a constitutional 
king, and preserving amidst the splendours of a great 
court the simple tastes of his early life. He died at Borne 
of a fever on 9th January 1S78, and lies entombed in the 
Pantheon. 

Plate VI. VICTORIA, a British colony occupying the south-eastern 
corner of Australia; its western boundary is the 141st 
meridian ; on the east it runs out to a point at Cape Howe, 
in 150° E. long., being thus rudely triangular in shape ; 
the river Murray constitutes nearly the whole of the 
northern boundary, its most northerly point being in 34° 
S. lat. ; the southern boundary is the coast-line of the 
Southern Ocean and of Bass Strait ; the most southerly 
point is Wilson’s Promontory in 39° S. lat. The greatest 
length east and west is about 480 miles; the greatest 
width, in the west, is about 250 miles. The area is offici- 
ally stated to be 87,884 square miles. 

Coasts. The coast line may be estimated at about 800 miles. 
It begins at the 141st meridian with bold but not lofty 
sandstone cliffs, worn into deep caves and capped by grassy 
undulations, which extend inland to pleasant park -like 
lands. Capes Bridgewater and Nelson form a peninsula 
of forest lands, broken by patches of meadow. To the 
east of Cape Nelson lies the moderately sheltered inlet of 
Portland Bay, consisting of a sweep of sandy beach flanked 
by bold granite rocks. Then comes a long unbroken stretch 
of high cliffs, which owing to insetting currents have 
been the scene of many calamitous wrecks. Cape Otway 
is the termination of a wild mountain range that here 
abuts on the coast. Its brown cliffs rise vertically from 
the water ; and the steep slopes above are covered with 
dense forests of exceedingly tali timber and tree ferns. 
Eastwards from this cape the line of cliffs gradually 
diminishes in height to about twenty to forty feet at the 
entrance to Port Phillip. Next comes Port Phillip Bay, a 
plan of which is given under Melbourne, vol. xv. p. 835, 
When the tide recedes from this bay through the narrow 
entrance it often encounters a strong current just outside ; 
the broken and somewhat dangerous sea thus caused is 
caked u the Rip.” East of Port Phillip Bay the shores 
consist for fifteen miles of a line of sandbanks; but at Cape 
Schanck they suddenly become high and bold. East of 
this comes Western Port, a deep inlet more than half 
occupied by French Island and Phillip Island. Its shores 
are flat and uninteresting, in some parts swampy ; but all 
the land is owned and most of it occupied. The bay is 
shallow and of little use for navigation. The coast con- 
tinues rocky round Cape Liptrap. Wilson’s Promontory 
is a great rounded mass of granite hills, with wild and 
striking scenery, tree-fern gullies, and gigantic gum-trees, 
connected with the mainland by a narrow sandy isthmus. 
At its extremity lie a multitude of rocky islets, with steep 
granite edges. North of this cape, and opening to the east, 
lies Corner Inlet, which is dry at low water. The coast now 
continues low to the. Extremity of the colony, The slight 
bend northward forms a sort of bight called the Ninety 
Mile Beach, but it really exceeds that length* ^ It is an 
unbroken line of sandy shore, backed by low sand hills, on 
which grows a sparse dwarf vegetation. Behind these 
hills come a succession' of lakes, surrounded by excellent 
land, and beyond these rise the soft blue outlines of the 
mountain masses of the interior. The shores on the ex- 
treme east are somewhat higher, and. occasionally rise in 
bold pointy They terminate; in Cape Howe, off which 
lies' Gabo Island, of small extent but containing an import- 
ant lighthouse and signalling station. 

,;.':;^The Western half ,6i Victoria is level or slightly undulat- 
v V ^ing,:and;as takhe in its scenery,, exhibiting .only : 

( 'tajafife . waii; '$.11 the appearance of 




appearance 

that ; the. ^mermo sheep are de- 



pastured whose wool secures the highest price in the 
markets of Europe. The north-west corner of the colony, 
equally flat, is dry and sometimes sandy, and frequently 
bare of vegetation, though in one part some seven or eight 
millions of acres are covered with the dense brushwood 
known as “ mallee scrub.” This wide western plain is 
slightly broken in two places. In the south the wild 
ranges of Cape Otway are covered over a considerable area 
with richly luxurious but almost impassable forests. 

This district has been reserved as a state forest and its 
coast forms a favourite holiday resort, the scenery being 
very attractive. The middle of the plain is crossed by a 
thin line of mountains, known as the Australian Pyrenees, 
at the western extremity of which there are several irregu- 
larly placed transverse ranges, the chief being the Gram- 
pians, the Victoria Bange, and the Sierra Range. Their 
highest point is Mount Williams (3600 feet). The eastern 
half of the colony is wholly different. Though there is 
plenty of level land, it occurs in small patches, and chiefly 
in the south, in Gippsland, which extends from Corner 
Inlet to Cape Howe. But a great part of this eastern 
half is occupied with the complicated mass of ranges 
known collectively as the Australian Alps, The whole 
forms a plateau averaging from 1000 to 2000 feet high, 
with many smaller tablelands ranging from 8000 to 5000 
feet in height. The highest peak, Bogong, is 6508 feet 
in altitude. The ranges are so densely covered with vege- 
tation that it is extremely difficult to penetrate them; 
only two tracks, impassable for vehicles, intersect them 
from north to south. But several thousand square miles 
of this country are still unexplored. About fifteen peaks 
over 5000 feet in height have been measured, but there 
are probably many more. Along the ranges grow the 
giant trees for which Victoria is famous. The narrow 
valleys and gullies contain exquisite scenery, the rocky 
streams being overshadowed by groves of graceful tree- 
ferns, from amid whose waving fronds rise the tall smooth 
stems of the white gums. Over ten millions of acres are 
thus covered with forest-clad mountains too wild for settle- 
ment. The Australian Alps are connected with the 
Pyrenees by a long ridge called the Dividing Range (1500 
to 3000 feet high). 

Victoria is fairly well watered, but its streams are Rivers, 
generally too small to admit of navigation. This, how- 
ever, is not the case with the Murray River (q.v.), 

* Eehuca is the chief port of the river traffic, and about 250 
vessels enter it every year, bringing down from 80,000 to 
120,000 bales of wool from the interior. In the f^wer 
portion of its course the stream occupies only a narrow 
winding channel in the midst of its old bed, yvhich now 
seems like a fertile 1 valley hemmed in on either hand by 
high cliffs of clay or red earth, or sometimes of beds of 
oyster shells of vast extent. The navigation of the Murray 
is greatly impeded by “snags,” or trees that have stuck 
fast in the bed of the river and project a little above or 
below the surface. But the removal of these obstacles is 
constantly going on, and consequently the navigation is 
becoming Easier. Of the total length of the Murray 670 
miles flow conterminous with Victoria. The Murray re- 
ceives a number of tributaries from the Victorian side 
The Mitta Mitia, which rises in the heart of the Australian 
Alps, is 150 miles long. The Ovens, rising among the 
same mountains, is slightly shorter. The Goulburn (340 
miles) flows almost entirely through well-settled agricul- 
tural country, and is deep enough to be used iff its lower . 
part for navigation. The’ valley of this, river is a fertile 
grain-producing district. The) Oampaspe (150 miles) has • 
too little volume of water to be of use for navigation; its , ' 
valley is also agricultural, and’' along its hanks, theredie aT .y 
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200 miles) rises in the I Pyrenees. The upper part flows 
through a plain, to the right agricultural and to the left 
aurilerous, containing neatly forty thriving towns, includ- 
ing Sandhurst and ( Wlciuaiue. In the lower part of the 
valley the lainkll is small and droughts are irequenfc, but 
f mm are steadily pudiing out into it, as the land is very 
Intile. Demit kgislation has provided for the formation 
ot irrigation tiu^ts in these districts of rich soil but small 
min fall. To the west oi the Loddon is the Avoca river 
( 1 { 0 miles ). 1 1 is of slight volume, and though it flow’s to- 
w anls the Munay it loses itself in marshes and salt lagoons 
bdoie reafliing that ii\or. 

The liters which flow southwards into the ocean are 
numerous. The Snowy river rises in New Routh "Wales 
and in Yictmia flow's entirely through wild and almost 
wholly unoccupied territory. The Tambo (120 miles long), 
which rises in the heart of the Australian Alps, crosses 
the (rippsknd plains where the land is good, but only a 
small portion is occupied. The Mitchell river, rising also 
among the Australian Alps, is navigable to a limited ex- 
tent. Its lower valley is being rapidly occupied by thriv- 
ing hop plantations. The Latrobo is a deep clear stream 
flowing through level country. The Yarra rhes in the 
“ 3 Hack >Spur” of the Australian Alps. Emerging in a 
deep \ alley from the ranges, it follows a sinuous course 
through the undulating plains called •the “Yarra Flats,” 
which are wholly enclosed by hills, on whose slopes are 
some of the best vineyards of Australia ; it finds its way 
out of the Flats between high and precipitous but well- 
wooded banks, and finally reaches Fort Phillip Bay below 
Melbourne. Owing to its numerous windings its course 
through that city and its suburbs is at least thirty miles. 
Nearer to the sea its waterway, formerly available for 
vessels drawing 16 feet, has now been deepened so as to 
be available for vessels drawing 20 feet. The Barwon, 
farther west, is a river of considerable length but little 
volume, flowing chiefly through pastoral lands. The Hop- 
kins and Glenelg (280 miles) both water the splendid pas- 
toral lands of the west, the Iow r or course of the former 
passing through the fertile district of Warrnambool, well 
known throughout Australia as a potato-growing region. 

bakes. In the west there are Lakes Corangamite and Colac, due 
north of Cape Otway. The former is intensely salt ; the 
latter is fresh, having an outlet for its waters. Lakes 
Tyrrel and Hindmarsh lie in the plains of the north-west. 
Tn summer they are dried up, and in winter are again' 
formed by the waters of rivers that have no outlet. In the 
east"are the Gippsland lakes, formed by the waters of the 
Latrobe, Mitchell, and Tambo being dammed back by the 
sandhills of the Ninety Mile Beach. They are connected 
with Bass Strait by a narrow and shifting channel through 
a shallow bar; the Government of Victoria has done a 
great deal of late years to deepen the entrance and make 
it safer. The upper lake is called Lake Wellington; a 
narrow passage leads into Lake Victoria, which is joined 
to a wider expanse called Lake King. These are all fresh- 
water lakes, and are visited by tourists for the sake of 
their scenery, which, though monotonous, has a certain 
impressiveness. The surrounding country is being rapidly 
settled and utilized. 

Climate. Victoria otnoys en exceptionally fine climate. Roughly speaking, 

about one-half of the days in the year present a bright cloudless 
sky, with a bracing and dry atmosphere, pleasantly warm but not 
relaxing. These uays are mainly in the autumn and spring. Dur- 
ing the last twenty years there have been on an average 131 days 
annually on which rain has fallen more or less (chiefly in winter), 
hut rainy days do not exceed thirty fa the year. The average 
yearlyrainMl is about 26 inches. The disagreeable feature of the 
Victorian climate is the occurrence of north winds, which blow on 
an average about sixty days in the year. In winter they are cold 
* afld have a slightly depressing effect. But in summer 

they are hot and dry, ana generally bring with them disagreeable 
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douds of dust. The winds themselves blow for periods of two or 
three days at a time, ami if the summer has six oi eight such periods 
it becomes relaxing and produces languor. These winds cease with 
extraordinary suddenness, being replaced in a minute or two by a 
cool and bracing breeze from the south. The temperature often 
hills 40° oi 50° Falir. in an hour. The maximum temperature 
occurs in Febiuary, averaging 105° ‘6 Falir. in the shade. The mini- 
mum is in July, when the theimometci legisteis ns low as 30°. The 
mean for the w hole year is 57°'3. The tempeiature nevi l falls lie- 
low flooring -point, except foi an lioui or two befuie sunuse in the 
coldest month. 8 now lias twice been known to fall in Melbourne 
for a few minutes, m 1819 and 1882. It is common enough, how- 
ever, on the plateau: Ballaiat, which is ovei 1000 feet high, always 
has a few snow stoims, and the mads to Omeo among the Australian 
Alps ho under stvmlieet of snow in the wintci. The guioial 
healthiness of the climate is shown by the tact that the aw i age 
| dcath-iate for the last fno years lias been only 14\i7 pa thousand 
of the population. The rainfall of the colony \arks considuably. 

On the table-land it averages about 40 inches, at Mdboiuiic 25*14 
inches, along the Munay basin 20 inches, and in the “Vim- 
meia ” or noifh-v est comer not moie than 15 inches. 

Victoria rests throughout on a bed of coarse giamte, which is Geology, 
exposed in many parts by the denudation of the overlying stiata. 

Above this lies a bed of Silurian locks, which seems to have at one* 
time extended over the whole aiea, and still foims the smlacc of ,i 
great poitiou of the colony, especially in the noitli-easL Other 
Paleozoic strata are it presented by only one small patch oi Dew oman 
at Mount Tambo in the Au&tialiau Alps, and by small isolated beds 
of Caibonifeious strata along the valley of the Mitchell lhei. 

The Mesozoic stiata oveilie the Silurian along the coast, being 
represented by beds of Upper New Red Sandstone of ( onsicleiable 
thickness. These extend from Cape Otway as iar east as Comer 
Inlet, and sections of them ate prominent featiues where the coasts 
are rocky. The other Mesozoic stiata are absent. Miocene beds 
occur in patches near Ballaiat, near Vannamboo], and in some pails 
of Gippsland. These arc unimportant, liowevei , compared with the 
Pliocene formations, which cover a veiy laige pait of the colony, 
notably the great plains of the Wimmeia and the Murray valley. 

They also occur in smaller areas over the Silurian lock, either as 
tappings of prominences, that were left as islands when the waves 
of Post-Teitiary seas washed away the rest of tho beds or else as 
“leads," i. a, the beds carved out of Silurian stiata by rivers of 
Mesozoic periods, but filled in diuing Pliocene times by deposits of 
debris fiom the mountains. These have been protected by their 
sunken position when tho great bulk of the Pliocene beds weie 
w ashed away. It is from these old river beds that the alluvial gold 
of Victoria is got. This gold was evidently at one time contained 
in veins of auriferous quartz which were worn down and emitd 
into f he streams. There the heavy pai tides of gold gatheied in flic 
hollows, foimmg those collections know n to Illinois as pockets. In 
some parts of Victoria vast sheets of lava overlie the Pliocene beds. 

Those aie most prominent in the south-western comer. The district 
round Warrnambool possesses eighty-thiee extinct volcanoes, and 
there were probably many more whoso crateis have been completely 
denuded. The volcanoes were of no great height, but from them 
issued sheets of glowing lava, covering the plains for hundreds of 
square miles. At Ballarat tho mining shafts descend through four 
beds of basalt divided fiom one another by deposits of clay. These 
represent four distinct outflows of lava in comparatively recent 
geologic times. 

During 1886 665,196 oz. of gold -were obtained of tho value oi Miueials. 
422,600,780. The total yield from 1851 to 1886 was 54,393,182 oz. 
of the value of about £217,570,000. The number of miueis is about 
26,000, of whom nearly 5000 aie Chinese, These devote themselves 
in nearly equal proportions to alluvial mining and quaitz mining. 

But little is now done in the w*ay of merely surface alluvial digging. 

The shafts are carried down to the beds of ancient riveis, where tho 
layers of what are called “ wash dirt ” vary in thickness from 1 to 
12 feet, yielding from 1 to 3 oz. per cubic yard. Quartz mining is 
rapidly increasing in extent, though the total quantity of gold ob- 
tained is steadily decreasing and the expense of getting it is increas- 
ing, for the shafts are becoming of excessive depth. One at Staw'ell 
penetrates 2409 feet below the surface ; two others exceed 2000 j 
and there are in all 17 shafts each over 1000 feet in depth. The 
average yield of this quartz has been of late about 10 dwts. to tho 
ton. About one-third of tho area of Victoria is supposed to bo auri- 
ferous, but only 1300 square miles have as yet been worked. Be- 
sides gold, Victoria produces a little tin, copper, and antimony, anil, 
in still smaller quantities, zinc, lead, cobalt, bismuth, and manga- 
nese. Iron ore is being smelted, hut the industry has not yet 
reached a paying condition. Great oiforts are being made to dis- 
cover coalfields or to open up. those that are known to exist. Tho 
total value of the coal raised in the colony up to date (1888) is only 
£17,000. A promising 5-foot seam is, however, now being worked 
m Gippsland. 

chiefly to the Myrfacm> being largely Flora, 
composed of 33\ mlypU or gum trees. There arc sevoml hundred 
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species, the most notable hein % Eucalyptus amyffdalina, a tiee with 
tall white stem, smooth as a liuible column, and without bianthes 
tor CO or 70 ket from the ground. It is suu'iihtily beautiful when 
scea iu gioves, for these have all the appemaneo of lolly pillamd 
cathedrals. These tiees aio among tho tallest m the woild, averag- 
ing in. some districts about 300 feet. The longest evei m< asmed 
was iouiid prostiate on the Black Spur ; it mnsimd 470 fut in 
lengtti ; it was 81 feet in giith near tho root. Eucalypti u> globulus 
or blue gum his bioucl gieen leaves, which yield the eutaljptus oil 
of tin 1 pluirtiaeopcm. Eucalyptus sa>tmta is extensively usid m 
the colony as a timber, being populaily known as n d gum or hud 
wood. It is tpiite unaOeetetl by w eatlicr, and almost iudestnu til do 
when used as piles lor pieis or whaives. Smaller species of cu<v 
lyptus form the common “bush.” Melaloutas, also of Myrtaua 
kind, aie piominent objects along all the coasts, where they giow r 
densely on the sandhills, foiming “ti-lree” semb. Eucalyptus 
dumosa is a species which glows ouly 6 to 12 feet high, but with a 
stiaight stem ; the tiees giow so close together that it is diliicult 
to penetrate the scrub foimed by them. Eleven and a half million 
acres of the \Viinmeia distiict aio coveied with this “malice sciub/’ 
as it is called. Recent legislation has made this land easy of acquisi- 
tion, and the w hole of it has been taken up on pastoral leases. Five 
hundied thousand acres have recently been taken up as an irriga- 
tion colony on Californian principles and laid out in 40-aeic farms 
and oicbaids. The Legimiuossc are chiefly represented by acacias, 
of which the wattle is the commonest. The black wattle is of con- 
siderable value, its gum being marketable and its bark woith from 
£5 to £10 a ton for fanning purposes. The golden wattle is a 
beautiful tree, whose rich yellow blossoms fill the river-valleys in 
early spring with delicious scent. The Qasimiux or she -oaks are 
gloomy trees, of little use, but of frequent occui i ence. Heaths, grass- 
tiees. and magnificent ferns and fem-tiees are also notable features 
in Victorian forests. But European and subtropical vegetation has 
been introduced into the colony to such an extent as to have largely 
altered the chaiacters of the flora in many districts. 

Fauna. The indigenous animals belong almost wholly to the Mamipialia . 

Kangaroos are toleiably abundant on the glassy plains, but tho 
process of settlement is causing their extermination. A smaller 
species of almost identical appeaiance called the wallaby is still 
numerous in the forest lands. Kangaroo rats, opossums, wombats, 
native bears, bandicoots, and native cats all belong to the same 
class. The wmmbat forms extensive burrows in some districts. Tho 
native bear is a frugivorous little animal, and very harmless. 
Bats are numerous, the largest species being the flying fox, very 
abundant in some districts. Eagles, hawks, turkeys, pigeons, 
ducks, quail, snipe, and plover are common ; but the characteristic 
denizens of the forest are vast flocks of parrots, parakeets, and 
cockatoos, with sulphur-coloured or crimson crests. The laughing 
jackass (giant kingfisher) is heard in all the country parts, and 
magpies are numerous everywhere. Snakes are numerous; hut 
less than one-fourth of the species are venomous, and they are all 
very shy. The deaths from snake-bite do not average 2 per annum. 
A great change is rapidly taking place in the fauna of the 
country, owing to cultivation and acclimatization. Dingoes have 
nearly disappeared, and rabbits? which were introduced only a 
few years ago, now abound in such numbers as to be a positive 
nuisance. Deer are also rapidly becoming numerous. Sparrows 
and swallows are as common as in England. The trout, which 
has also been acclimatized, is taking full possession of some of the 
streams. 

Live In 1878 Victoria possessed nearly eleven millions of sheep. Vic- 

stock. torian sheep give an exceptionally large yield of wool, and their 
fleeces obtain a higher price (on the average 6s. 2d.) than any other 
grown in Australia. The colony has one and a quarter millions of 
cattle, three hundred and eight thousand horses, and about a 
quarter of a million of pigs. 

Agricul- There wore in 1887 about 38,000 farms in the colony, containing 

ture. over 2,417,1 57 acres of land actually cultivated; in almost all 
farms there is much laud that is not actually tilled. Every year, 
however, a larger and larger proportion is brought under tho plough. 
In the year ending March 1887 the crops were as follows -.—wheat, 
12,100,036 bushels; oats, 4,256,079 bushels; barley, 827,852 
bushels ; potatoes, 170,661 tons ; and hay, 483,049 tons. The aver- 
age produce per acre of wheat crop was 11 J bushels ; the average per 
acre of oats, 23 bushels ; of barley, 22 bushels ; of potatoes, 3J tons. 
There are 10,300 acres of vineyards, producing 986,041 gallons 
of wine, and this industry is fast increasing. The hop plantations 
in 1887 yielded 5023 cwts. of hops. The following crops are being 
more or less experimented with : — arrowroot, beetroot, flax, mangel 
wurzel, mustard, olives, poppies, oranges, and some other fruits. 
In the same year there were produced 12,008 cwts. of tobacco. 
Almost every fruit is grown more or less, but the banana and 
orange cannot be considered commercially successful. Apples, 
pears, peaches, grapes, loquats, mulberries, plums, gooseberries, 
strawberries, melons, apricots, raspberries, cherries, currants, quinces, 
almonds, figs, walnuts, all grow well and are in common use. 
Bananas, pine-apples, oranges, and passion fruit are cheap, but 
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they conic from tho northern colonies. Tomatoes aio plentiful and 
cheap, being eisilvgioun in all putt of tin colony. 

Tho initial half ol Victoria is well supplied with a (lose network Com- 
of railways, whikt several long lines launch out into tin Jess settled umiuc i- 
districts ei-.f and rust. A line parallel to tho < oast, joining Mil- turn, 
bourne to BainiMhle, is su 11 incut for the (Jippsland tiaftie. Fiona 
Sale a nmnbu of slioit lints uie being eonstnu ted tor the ton- 
veniuue of the suiiouuding distnet. To the 'west tlieie i-, a line 
270 miles long joining Melbourne to Foil land, giving off short 
hiamhes on both sides. Three lines aie being steadily pudud 
ioiw ud to the uoith-wcbt into tin YVimnieia distiiri. In 1887 
there was a total length of IS 80 rmltt open lor hallic. The 
average <ost ol the lints now iuopuation lu> bam £11,748 per 
mile, but all the moio luently ton diluted linos have not ex- 
ceeded £5000 per mile. Tlie receipts ioi the year 18&6-87 weie 
£2,453,078, and the working expenses £1, 127,116. All tho lines 
are on a unitor m gauge of 5 feet 3 imhes, and they all belong to 
the slate, being managed by a special board of three commissioners. 
Communication with Sydney, 573 milts distant, is elicited by rail 
in 19 to 25 horns, and with Adelaide m about 20 horn a. 

The well-settled pouts of the colony aie eziellcnlly sup] died 
with m icadami/ed roads, which are constructed and repaired by 
shin? councils, whose chief function it is to raise revenues, each 
from its own district, to snppoit the loads in that distiict. The 
leas settled districts have tracks on which ruling or driving is ex- 
cellent after fine weather, but not after much rain. 

Victoria has 420 telegraph stations, connected by 4096 miles 
of line. Melbourne is connected with every town or boiough 
in Australia, Tasmania, and New Zealand. It is also joined with 
London, tho length of line being 13,695 miles. Tho shortest le- 
corded time for the transmission of a message along this line is 32 
minute*? ; the aveiage time is about three hours. Theie aro about 
1300 telephone wires in use in the colony, chiefly in Melbourne. 

In 1886 the colony had 1429 post-ofhees, tlnough which there 
passed 38,392,414 letters and post-caids, 17,482,490 ueivspapeis, 
and 6,926,525 packets. 

Victoria is fully committed to the system of k * protection to native Trade, 
industry.” ’in 1886 the value of its manufactures was £13,370,000, 
of which over £2,250,000 woith was exported. The number of 
establishments was 2770, and the number ol hands employed 45,770. 

The total value of the exports for 1886 was £11,705,321, the chief 
items of which were wool, £5,028,061 ; gold, £4,309,535 ; live stock, 
£898,000; wdieat, £408,000 ; flour, £318,000; sugoi (brought to Vic- 
toria to bo refined), £266,779 ; tea (brought to Melbourne to be re- 
exported), £395,000 ; machinery, £184,135. The impoits in 1886 
amounted to £18,530,575 in value, of which £8,741,275 were from 
the United Kingdom, £6,567,103 from other British colonies, and 
£3,221,897 from foreign countries, the United Statesheading the list 
with over half a million, chiefly manufactured goods. 

In 1886 2307 vessels entered at Victorian ports (chiefly Mol- Shipping, 
bourne) and 2324 cleared, the tonnages being 1,848,058 and 
1,887,329 respectively. Of the vessels that entered 1684 and of 
those that cleared 1721 were colonial, their respective tonnages being 
958, 833 and 983, 295. Of British vessels there entered 407 (648, 02d 
tons) and cleared 382 (661,833 tons). There is no shipbuilding of 
importance eairied on in Victoria, only 4 small vessels having been ‘ 
built in 1886, with a total tonnage of 420. Bat theie is a biisk 
trade in repairs, there being several good yards, and the Govern- 
ment possesses at Wliamstown a graving dock which admits 
vessels 500 feet long, the depth of water being 27 feet. 

Eleven banks of issue in Victoria had in 1886 notes to the extent Banks. 
of£] ,399,208 in circulation ; their deposits bearing interest amounted 
to £23,999,791, not bearing interest (current accounts), £7,239,681. 

The total liabilities amounted to £33,085,989, the assets to 
£41,170,989. Tho average rate of annual dividends is 12f There 
are, besides, six banking companies which do not issue notes, and 
two distinct systems of savings banks. The ordinary savings banks 
had in 1886 15 branches with 111,031 depositors, w r ho owned 
£2, 32*2, 959 of deposits. There were 264 branches of tho post-oitice 
savings banks, with 78,328 depositors, owning £1,266,957. But 
perhaps the most popular institution for the investment of money 
among persons of moderate means is the building societies, of which 
60 were returned in 1886, with 19,907 members, holding £2,910,792 
as deposits. These societies act as banks, and members have their 
current accounts with them. The total sums deposited in banks 
and building societies in 1888 amounted to forty millions. 

Victoria enjoys almost absolute autonomy. The practical govern- Adminis- 
ment of the country rests with the parliament, consisting of two tration. 
houses. The legislative council contains 42 members elected by 
14 electoral provinces. Each member holds his seat for six years, 
a third of them retiring every two years but being eligible for re- 
election. To be eligible for election a candidate must he over thirty 
years of age and possessed of freehold property to tho extent of 
£100 per annum. The electoral body consists of all citizens over 
twenty-one years of age, either possessing property of the yearly 
value of £10 or paying rates on property of not less than £25 • 

annual value. To those are added all graduates of universities and 
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all members of the learned professions. Members of the legislative 
council icceive lio payment. They foim a sort of couit of revision 
of the work done in the lower house. The legislative assembly 
consists of 86 members elected by 55 electoral districts ; they are 
paid at the rate of £300 a year, A general election must take 
place every tlnee years. In all other respects it resembles veiy 
closely the British House of Commons. Every man of the full 
age of twenty-one years who has taken out his electors light has 
a vote for ihe election of a member for the district in which he 
lesides. All voting is by ballot. The governor is appointed by 
the sovereign of the British empire. He has the power of assent- 
ing to or rejecting bills sent up to him iiom parliament, except 
eight classes, which he is bound to refei to the sovereign, who can 
disallow all bills by signifying disapproval of them within two 
yearn of tlieir being passed by the legislature. The governor is 
assisted by an executive council consisting of the ministers and ex- 
ministers of the ciown. The cabinet consists of treasurer, chief 
secretary, minister of public in&tiuction, commissioner of trade and 
customs, minister of mines, postmaster-general, minister of lands, 
minister of public works, minister of agriculture, solicitor-general, 
attorney- general, and minister of defence. The civil service of 
Victoria is under the control of three commission eis, who are ap- 
pointed for a term of three yeais by tJovemment, hut are then 
wholly .independent. Their business is to make all appointments, 
determine all promotions, and watch over the administration of the 
Civil Service Act. Their existence has effectually abolished the 
evils of political patronage. 

Finance. During the financial year 1885-86 the total receipts of the colony 
from all sources amounted to £6,945,099 and the expenditure to 
£6,513,539. On 30th June 1887 the public debt amounted to 
£33,119,164, more than twenty -thiec millions of which have been 
borrowed for the construction of railways. * 

Educa- Victoria possesses a most efficiently organized system of state 

tion. schools, where the education given is free, secular, and compulsory. 
The schools number 1826, with 4050 teachers, and 189,637 scholais. 
The average attendance is 119,488. The state awards each year 
for competition among boys and gills of the state schools eleven 
exhibitions of the yeaily value of £35 each, tenable for six yearn, 
and two bundled of the value of £10 each for three years. The 
successful candidates of the former must go for two years to 
a college or grammar school and then enter the university of 
Melbourne ; those of the latter class attend the nearest grammar 
school. The Boraan Catholic Church supports 130 primal y bchools 
with 18,000 scholars. Secondary education is quite unconnected 
with the state and wholly unsuppoited by it ; but the churches and 
private enterprise provide all that is needed. The Church of Eng- 
land has large grammar schools in Melbourne and Geelong. The 
Presbyterians have colleges in Melbourne, Geelong, and Ballarat, 
and a ladies’ college in Melbourne. The Werieyans have colleges 
for males and females respectively in Melbourne. The Catholics 
have also two institutions. Private grammar schools exist in all 
important towns. The university has four faculties —arts, law, 
engineering, and medicine— in which in 1886 the students num- 
bered respectively 166, 61, 9, and 212, There are 14 professors and 
10 lecturers. About one thousand candidates present themselves 
every year for matriculation, but only about 160 actually enter 
the university each year, A consumable number of ladies have * 
matriculated and are pursuing their studies in the university. In 
1886fthe number of persons who graduated was 124 and the total 
from the beginning of the university (founded in 1853) has been 
1169. The compulsory clause has not been in force more than ten 
years, and it has not yet produced its full result in raising the 
general standard of education. At present 94 per cent, of ihe 
children between the ages of six and fifteen attend school, but 
nearly a fourth of these fail to make up 40 days in the quarter. 
Still of persons above fifteen years of age 96 per cent, can lead 
and 92 per cent can both read and write. These results would 
be even more favourable but for the presence of 13,000 Chinese 
in the colony nearly all of whom are returned as illiterate, neither 
reading nor wilting English, 

Popula- The population in 1886 was 1,003,043 (531,452 males and 471,591 

turn. females), of whom about one-half were born in the colony and rather 
loss than a third in the British Isles. The estimated 
at the end of 1887 was 1,035,900. In religion a third j 
palms, a fourth Catholics, a sixth Presbyterians, and 
Wesleyans. 

There are now only about 780 of the aborigines left; but they 
never were numerous, "When white men first settled in the colony, 
there probably were not 15,000 ; some estimates place them as low 
as 5000. Those who now remain live on stations maintained by 
the Government They are allowed great freedom, with plenty of 
land to roam over, but each station k under the paternal care of 
a superintendent, Nevertheless they are steadily diminishing in 
numbers, 

History. The eastern shore of Victoria was first explored by Surgeon Bass, 
Who in January 1798 rounded Gape Howe from Sydney in a whale- 
boat The western half was tot examined in 1800-1 by Lieutenant 
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want, wnen ne discovered Fort rhillip. In 1802 Hinders m < lunge 
of a British exploring expedition and Baudin at the head of one 
sent out by Napoleon did exploring woik in the same vateis. 

The colony was at fiist known as Poit Phillip, settlemuit b< ing 
confined to the shoies of that inlet. The eailicst attempt to 
colonize this part of Australia was made in 1803, when (Jolims 
was sent out with a number of convicts and landed on the sindy 
peninsula to the east of the enhance to the bay. But, water hr mg 
scarce, he went across to Tasmania. In 1835 John Bab man and 
John Pascoe Fawkner bi ought over from Tasmania lival partoial 
companies. Pievious to this the brotheis lien ty had fount d a 
whaling station at Poitland, and had resided thwe for two yr«u % 
But, as this was a purely private on tei prise, and not pitblitly 
known, the founding of the colony is rightly ascribed to Bateman 
and Fawkner. Befoie a year had passed about 2<)0 poisons had 
followed in their wake. At the end of 1839 them w eie 3U00 pu sons 
on the banks of the Yarra; m 1841 these had increased to 11,000. 
In 1842 the small community began to agitate for sepaiation limn 
New South Wales, and in 1851, when its de&iies were lealized, it 
numbered 97,000 persons. In this same yeai (1851) some ol the 
Australian colonies leceived constitutions which rendeicd Hum 
self-governing, and among these the new colony of Victoria at- 
tained to the dignity of representative institutions. It was also in 
this year that the discovery of gold totally altered the riiauihr 
and prospects of Victoria. The discoveiy was fiist made in New 
South Wales in Fobiuary 1851 by Edward Hargraves ; but amonih 
or two elapsed before it became generally known. So girnt was the 
exodus to New South Wales that a committee of hading Melbourne 
citizens offered a rewaid for the first discovery of gold in Xu toiia. 
Numerous parties scoured the colony, with the result of finding 
gold at Clunes. Six weeks later the wonderful field ol Baffin ut 
was discovered, and attention was drawn to Virtoiu as a gold- 
pioducing country. In 1852 there were 70,000 arrivals in the 
colony, nearly all men. In 1853 there were 54,000, in 185 i them 
were 90,000, and so on, the population in 1861 being six times that 
of 1851. In 1854 the severity with which the licence-fee of thirty 
shillings a month was exacted from miners, whether successful or 
not, led to a serious riot. A number of the linglcaders wue 
brought to trial, but the juries acquitted them. In 1860 the ill- 
fated expedition of Buike and Wills left Melbourne on iU hold 
dash across the continent. In 1863 the colony was thrown into 
much excitement over a constitutional struggle generally known 
as the ‘‘deadlock.” The democratic party wished to intioduee 
the fiscal system of protection to native industry, but, after the 
bill had passed the lower house, the upper rejected it. It was then 
tacked to an Appropriation Bill, which the upper house lesolutriv 
refused to pass. For a year all supplies weie stopped, and the 
business of the colony was carried on without funds. In 1866 a 
compromise was effected; but then the stiuggle commenced anew, 
ihe English Government recalled the governor, Sir Chailes J)ai- 
hng, for siding with the democracy ; the lower house, thinking 
him ill-used, placed on the estimates a grant of £20,000 for Lady 
Barling, which the upper house threw out. In I S6S Sir Charles 
received a lucrative position elsewhere, with £5000 from the colony 
as arrears of salary. The later histoiy of tho colony tells only of 
quiet, orderly, and unbroken prosperity. (A, SU.) 

VICTORIA, capital of British Columbia and the jjrinci- 
p&l town of Vancouver Island, in the south-east corner of 
which it is finely situated (48° 25' 20" N. lat., 123° 22' 24" 
W. long.), on a small arm of the sea, its harbour, however 
only admitting vessels drawing 18 feet. Tlie city lias some 
fine streets, handsome villas and public buildings, Glovern- 
ment offices, and churches. There are several schools, public 
and private, a free library, a theatre, a mechanics’ institute, 
and a public park. The water supply is good. The town, 
which is connected by cable with the mainland, is a favour- 
ite holiday resort for the Columbians. Till 1858 Victoria 
was a post of the Hudson Bay Company. The city was 
1 ® 62 > and ’ ae °ording to the census of 
1886, the population was 14,000, including Chinoso and 
Indians, spread over an area of 4 square miles. 

VICTORIA, a city of Brazil, capital of the province of 
• Eno^n/^ 0 ’ m '* es n orth-east from Rio de Janeiro, 
ln "v- a ^ - an< ^ 20' W. long. Victoria, which has 

a white, Negro, and coloured population (1880) of 12,500 
stends on the west side of an island at the head of the Bay 
of Aspinto Santo, the entrance of which is defended by five 
forts, and also rendered difficult of access by several other 
islets and reefs rising little above high-water mar k. The 
town is regularly laid out and well-built, with some good 
streets, two or three fine churches, a substantial governor’s 
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residence, and a few other conspicuous buildings. The 
surrounding district grows much rice, sugar, and manioc, 
which with other produce are here shipped, chieliy tor the 
neighbouring coast towns. 

Victoiia, originally Espiiito Santo, is one of tlte oldest Poituguose 
settlements on the Ifia/ilian coist, having b< on founded in 1 5*15 hy 
Vasco Fern in do Continlio at a lit He distance tiom its pit sent site, 
on the south side and neaier to the ent unite of the bay. It took 
the name ol Vittoua in 155S to couamomoiate the duelling deft at 
inflicted by Fernando do Sa on the allied Indian tubes of the 
Aimores, Tapiningmns, and G-oitaea/es in tint year. The original 
site is still occupied hy a gioup of houses and buildings lommonly 
known as tlio Villa Vellia or ‘‘Old Town,” width is separated from 
Yictona by the Rio Santa Maria flowing to the south-\u»t loiuor 
of the bay. 

VIDA, Marco Girolamo (c. 1 189-1566), one of the 
most eminent Latin poets and scholars of the age of Leo 
X., was born at Cremona shortly before the year 1490. 
He received the name of Marcantonio in baptism, but 
changed this to Marco Girolamo when he entered the order 
of the Canonici Regolari Lateranensi. During his early 
manhood he acquired considerable fame by the composition 
of two didactic poems in the Latin tongue, on the Game 
of Chess and on the Silkworm. This reputation induced 
him to seek the papal court in Dome, which was rapidly 
becoming the headquarters of polite learning, the place 
where students might expect advancement through their 
literary talents. Vida reached Dome in the last years of 
the pontificate of Julius II. Leo X,, on succeeding to the 
papal chair (1513), treated him with marked favour, be- 
stowed on him the priory of St Sylvester at Frascati, and 
bade him compose a heroic Latin poem on the life of Christ. 
Such was the origin of the Christ iad, Vida’s most cele- 
brated, if not his best, performance. It did not. however, 
see the light in Leo’s lifetime. Between the years 1520 
and 1527 Vida produced the second of his masterpieces 
in Latin hexameters, a didactic poem on the Art of Poetry. 
Clement VII. raised him to the rank of apostolic proto- 
notary, and in 1532 conferred on him the bishopric of Alba. 
It is probable that he took up his residence in this town 
soon after the death of Clement ; and here he spent the 
greater portion of his remaining years. Vida attended tho 
council of Trent, where he enjoyed the society of Cardinals 
Cervini, Pole, and Del Monte, together with his friend the 
poet Fiaminio. A record of their conversations may be 
studied in Vida’s Latin dialogue Be fiepubliea. Among 
his other writings should be mentioned three eloquent ora- 
tions in defence of Cremona against Pavia, composed upon 
the occasion of some dispute as to precedency between 
those two cities. Vida died at Alba on 27th September 
1566. 

Yida’s fame rests almost wholly on his Latin poems. These are 
more remarkable for their purity and grace of style than for quali- 
ties of imagination or powerful thinking. His contemporaries 
were of opinion that Vida approached more nearly to the ancients 
in majesty and gravity of cliction than his rivals. Indeed, tho 
Poetica can still be read with both pleasure and instruction. 
Though wo miss tho poetic glow of Poliziano’s and Pontano’s Latin 
compositions, and the exquisite workmanship of Fiaminio’s lyrics, 
there is in Vida so facilo a command of tho Latin language and metro 
that we might fancy ourselves listening to a writer of the Augustan 
age. The following lines will give a fair notion of liis powers 
Dii Rom* iadigetes, Tiojit tuqre auctor, Apollo, 

Unde genus nostrum eceli se toll it ad astia, 

H aim saltern aufein tanclem prolnbete Latims i 
Artibus emmeat semper studnsque Minerva 
Italia, et gentes doceat pulclien nna Roma ; 

Quandoqmdem annorum pern feus foituna reeessit, 

Tanta Italos mtei crevtt discoidia leges; 

Ipsi nos inter sppvos destringmms enses, 

Hoc patnam pudet evtenus aperrre tyrannis. 

This pious prayer was not granted in tho ago which followed the 
council of Trent, 

Vida’s poems were collected and printed at Oxford in 1722, and an enlarged, 
edition appeared m 1731. For an account of his works, see Symonds s Ikwis- 
smm m Italy, vol. it 

VIEN, Joseph Marib (1716-1809), French painter, was 
not only the master but the forerunner of David, and the 
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author of tho classic movement which, inaugurated under 
LouD XVL, ran itself out under the first empire. Ife 
was born at Montpellier, lbth June 1716. Protected by 
Comte do CVyhis, lie entered at an early ago the studio 
of Natoire, and obtained the great prize in 1745. He 
used his time at Rome in applying to the study of nature 
and the development of his own poweiv all that he gleaned 
from the masterpieces around him ; hut his tendencies 
were so foreign to the reigning ta^te that on his return to 
Pa ris he owed his admission to the academy for his picture 
Daedalus and learns (Lorn re) solely to the indignant pro- 
tests of Boucher. When in 1776, at the height of his 
established reputation, ho became director of the school of 
Franco at Dome, he took David wit 3 i him amongst his 
pupils. After his return, five yeais later, his fortunes 
were wrecked by tlie Devolution; but he undauntedly set 
to work, and at the age of eighty (1796) carried off the 
prize in an open Government competition. Bonaparte 
acknowledged Iris merit by making him a senator. lie 
died at Paris on 27th March 1809, leaving behind him 
several brilliant pupils, amongst whom were Vincent, 
Begnault, Suvee, Menagcot, Taillasson, and others of high 
merit; nor should the name of his wife, Marie Thdr6se 
Deboiil (1728-1805), herself a member of the academy, be 
omitted from this list. Their son, Marie Joseph, bom in 
1761, also distinguished himself as a painter, 

VIENNA (Germ. Wien), tho capital and largest city 
of the A ustrian-Hungarian empire, is situated on the right 
bank of the Danube, in 4S W 13" N. lat. and 16° 23' E. 
long., at a height of about 550 feet above the level of the 
sea. It lies at the base of the last outlying spurs of the 
eastern Alps (tho Wiener Wald), at the beginning of a 
plain which stretches eastwards to the Carpathians. The 
main channel of the Danube passes to the north of Vienna; 
but an arm of the river, the Danube Canal, passes through 
the city, dividing it into two unequal parts. Into this 
arm, on the east side of Vienna, flows the dirty and gener- 
ally insignificant stream called the Wien, which gives its 
name to the city. 1 Vienna is the principal residence of 
tlie emperor, the see of an archbishop, the seat of the im- 
perial and Cisleithan (Austrian) ministries, the meeting- 
place of tlie Austrian diet, and aLo the meeting-place, 
alternately with Buda-Pesth, of the delegations (compare 
Austria). Vienna is now officially divided into the fol- 
lowing ten municipal districts,- — the inner town (Innero 
*Stadt) or old city of Vienna, LcopokLstadt, Landstrasse, 
Wieden, Margaretken, Mariahilf, Neubau, Josefstadfc, Alser- 
grund, and Favoriten. The inner tovm, which lies almost 
exactly in the centre of the others, is, unlike the older 
parts of most European towns, still the most aristocratic 
quarter, containing the palaces of the emperor and of 
many of the nobility, the Government offices, many of the 
embassies and legations, the opera house, and the principal 
hotels. Leopoldstadt, which is the only district on the 
left bank of the Danubo Canal, is the chief commercial 
quarter, and is inhabited to a great extent by Jews. 
Mariahilf, Neubau, and Margaretken are the chief seats of 
manufacturing industry. Landstrasse may be described 
as the district of officialism; there too are the British and 
German embassies. Alsergrund, with the enormous general 
hospital, the military hospital, and the municipal asylum 
for the insane, is the medical quarter. The inner city, or 
Vienna proper, was formerly separated from the other dis- 
tricts by a circle of fortifications, consisting of a rampart, 
fosse, and glacis. These, however, were removed in 1858- 
1860, and the place of the glacis has been taken by a hand- 
some boulevard (Ding-Strasse), 2 miles in length and 
about 150 feet in average width. A series of external 

1 Some authorities connect the name of Vienna with Yinflobona, 
(see p. 222 below). 
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works, consisting of a rampart and fosse, were constructed centuries, but incorporating a few fragments of the original 
in 1704 to surround tbe whole city at that time, including 12th-century edifice. Among its most striking features 
its suburbs; and these are still maintained as the boundary- are the fine and lofty tower (450 feet), rebuilt in 1860-64 ; 
line for the city imposts, and separate the above-named the extensive catacombs, in which the emperors were for- 
districts from the as yet unincorporated suburbs. This merly interred ; the sarcophagus (1513) of Frederick III. ; 
second girdle of fortifications is known as the Lines the tomb of Prince Eugene of Savoy ; thirty-eight marble 
(Linien), and a second wide boulevard (Giirtel-Strasse) altars; and the fine groined ceiling. A little to the 
follows their course round, the city. south-west of the cathedral is the Hof burg, or imperial 

FT ear the centre of the inner city, most of the streets in palace, a huge complex of buildings of various epochs and 
which are narrow, and irregular, is the cathedral of St in various styles, enclosing several courtyards. The oldest 
Stephen, the most important medieval building in Vienna, part of the present edifice dates from the 13th century, 
dating in its present form mainly from the 14th and 15th and extensive additions are now being made according to 
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burg, the main body of which is separated from the Bing- 
Strasse by the Hofgarten and Volksgarten, rise the hand- 
some monument of the empress Maria Theresa and the 
imperial museums of art and natural history, two extensive 
Benaissance edifices with domes, matching each other in 
every particular and grouping finely with the new part of 
the palace. Hans Makart’s painted dome in the natural 
history museum is the largest pictorial canvas in the world. 
Adjoining the museums to the west is the palace of justice 
(1881), and this is closely followed by the houses of parlia- 
ment (1883), in which the Grecian style has been success- 
fully adapted to modern requirements. Beyond the houses 
of parliament stands the new rathhaus, an immense and 
lavishly-decorated Gothic building, erected in 1873-83. 
It was designed by Friedrich Schmidt, who may be de- 
scribed as the chief exponent of the modern Gothic tend- 
ency, as Hansen and Semper, the creators respectively of 
the parliament house and the museums, are the leaders of 
the Classical and Benaissance styles which are so strongly 
represented in Viennese architecture. The central tower 
and the tapering steeple of the rathhaus are surmounted 
by a colossal bronze figure of a knight. Opposite the rath- 
haus, on the inner side of the Bing, is the new court 
theatre, another specimen of Semper’s Benaissance work. 
To the north stands the new building of the university, a 
Benaissance structure by Ferstel, rivalling the rathhaus in 
extent. Near the university, and separated from the Bing 
by a garden, stands the votive church in Alsergrund, 
erected to commemorate the emperor’s escape from assas- 
sination in 1853, one of the most elaborate and successful 
of modem Gothic churches, in which the efforts of the 
architect (Ferstel) are supported by a profusion of sculp- 
ture and stained glass windows. The other important 
buildings of the Bing-Strasse include the magnificent 
opera house, the sumptuous interior of which vies with 
that of Paris, the Academy of Art, the industrial museum, 
and the exchange. On the north side the Bing-Strasse 
gives place to the spacious Franz Joseph’s quay, flanking 
the Danube Canal. The municipal districts outside the 
Bing also contain numerous handsome modern buildings. 
Among the churches may be instanced those of Wieden 
(St Carlo Borromeo) and Lerchenfeld, the former an 18th- 
century imitation of St Peter’s at Borne, the latter a plain 
but graceful building in an early mediaeval Italian style. 
The secular buildings include several large barracks and 
hospitals, various institutions connected with the univer- 
sity, the arsenal (with a collection of weapons), the Belve- 
dere (see below), and the polytechnic institute, market- 
halls, &c. In the outlying districts are numerous villas of 
great taste and elegance. 

Vienna is the intellectual as well as the material capital 
of Austria, — emphatically so in regard to the German part 
of the empire. Its university, established in 1365, is now 
attended by nearly 6000 students, and the medical faculty 
enjoys a world-wide reputation. Besides an adequate 
supply of elementary and secondary schools, the ^ other 
educational institutions include a large polytechnic, an 
agricultural academy, a military school, Boman Catholic 
and Protestant theological seminaries, a conservatorium of 
music, a training school foi* aspirants to a diplomatic career, 
a commercial college, and numerous technical and special 
schools. Its scientific institutions are headed by the 
Academy of Science The Academy of Art was founded 
in 1707. Few European capitals, possess more .valuable 
art collections than Vienna. The picture gallery in the 





galleries of Prince Liechtenstein, Count Harrach, and 
Count Czernin are of great extent and importance ; and 
the collection of drawings and engravings known as the 
“Albertina,” in the palace of the archduke Albert, is 
familiar to all connoisseurs. The collections of the various 
museums, &c., which are not unworthy of the handsome 
buildings in which they are exhibited, and the extensive 
military collections of the arsenal must also be mentioned. 

In 1880 the population of Vienna proper, i.c., the ten 
municipal districts, amounted to 705,402, a number which 
gave it the fourth place among the cities of Europe. In- 
cluding the suburbs, the total population rose to 1,082,812. 
The above figures are exclusive of the garrison of 20,700 
men. The overwhelming majority of the inhabitants are 
Boman Catholics; the Jews number about 75,000, and 
the Protestants 26,500. 

Owing to the peculiarities of its situation, the population of 
Vienna is of a very cosmopolitan and heterogeneous character. The 
German element is, of corpse, largely in the ascendant ; but there 
are also large numbers of Czechs, Hungarians, and Slavs. As a 
general rule the Viennese are gay, pleasure- loving, and genial, and 
they possess a bonhomie which differentiates them markedly from 
the inhabitants of the other great German capital. The Viennese 
women are often distinguished by beauty and elegance ; and dress- 
ing as a fine art is cultivated here with almost as great success as 
in Paris. As a rule the Viennese are passionately fond of dancing ; 
and the city of Strauss, Banner, and Gungl provides the civilized 
terpsichorean world with waltzes and polkas. Opera, especially in 
its lighter form, flourishes, and the actors of Vienna maintain 
with success a traditional reputation of no mean order. The above 
description must not be understood to convey a negation of more 
solid qualities, especially industry, frugality, and sobriety. Its 
chief place in the history of art Vienna owes to its musicians, among 
whom are counted Haydn, Mozart, Beethoven, and Schubert. The 
Viennese school of painting is of modern origin ; hut some of its 
members, for instance, Hans Makart, have acquired a European 
reputation. 

The Prater, a vast expanse (2000 acres) of wood and park on the 
east side of the city, between the Danube and the Danube Canal, 
is greatly frequented 
by ail classes ; and 
here all phases of 
Viennese life may be 
studied, from the 
fashionable corso in 
the Haupt-Allee in 
May down to the bois- 
terous and Derby- 
day-like jollity of a 
Sunday in the ‘W'ur- 
stel Prater or people’s 
Prater. The great 
exhibition of 1873 
was held in this 
park, and several of 
its buildings, in- 
cluding the large 
rotunda, have been 
left standing. Small- 
er parks are the Hof- 
garten, the Volks- 
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garten, and the Town Park, all adjoining the Bing-Strasse. The 
environs of the city of Vienna contain many points of beauty and 
interest. Among the most popular resorts are the parks and 
gardens belonging to the imperial chateaux of Schonbrunn and 
Laxenburg. 

The position of the city on the chief European waterway running 
from west to east early marked out Vienna as one of the great com- 
mercial emporia of eastern Europe. The valley of the March, which 
river here joins the Danube, forms the natural line of communica- 
tion with the Oder and the Vistula. But the Austrian Government 
and the corporation of Vienna, by failing to keep the Danube in a 
, proper state for navigation, have let .slip the opportunity of making 
the city the great Danubian metropolis which its geographical 
position entitles it to be. An extensive trade is nevertheless carried, 
on from Vienna in grain, partly as a direct importation from Hun- 


factured goods of the most varied description. Though not conspicu- 
ous among cities of its own rank as ah industrial centre, Vienna 
, nevertheless carries on a considerable number of manufactures ; and 
some of its products, such as its bent-wood furnito and iheer* 
sch&um pipes, are exported to all parts of Europa. In the number 
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m 1 vm ty < t its 1 itli i ml otliei f n v i Is it m ils I ms, 
m 1 un m., minuh tu sti illicit sc hi dm i t l m t> k nifat in 1 
juulun ly Jionu u s i uin b u It n in l silk x Is Ac Ik 
In 1 \ iimn is tls ) limous T1 ilium i[il ^jvenimuit ot 
Ai mu is enhust d t ) a ^ maud ntl u. 120 d cl 1 uumla 
with m \ utiu middle ma^isti ic> Iho iiniul mtrm cl 
tins 1 l] amumis to il nit on ml a hill nulli ns t ilm 0 In 
the iiutioi il p lnm nt tit ity is i [i a tul ly 10 numb is 

Hi clunitc i \i uni n 1 ill mi mil fills i ten [til 
tui li n t iinumni n 11 lan Utw 11 Tallinn ml Jin c is 
il ml 1) ] ilu Ail nt st unis t Itui 0 luinspim^ ml luturni 
mil th In f simnn 1 is t canq ime l ly 1 plicae ot dust 
U cl w t i is bought 1\ m aju hut h m ti Sdmedu*, r 0 
mil s l tl south Most The, amiuil kitliiat is ihout twenty 
six p 11 th us m 1 

Il s / 1 if — 1 n so\fi il ceutun s A icnna tilled an m \ 01 taut 1 le 
is til most uli anted hulwaik ot V\ cst 111 av ill/ lti 1 an i Glmsti in 
ity a^unst tlio luiks tu dining the ’while ot tht Middle A-es 
IIun n uy pncti ally ict until its Asiatic chaiut 1 Hit stoiy ot 
Aiunn begins 111 th tithtbl yens ot the Ciuistnn 11 a, with the 
st l/urt, ot tht Celtic sittl rn nt ot V nth m net 1 y the Iu mans, who 
clunge 1 its nunc ta J ill but, ml establish^ l a loitihtd camp 
hem to conmnnd the Danube mil piotcs 1 the 1101 than tiontiei of 
the aupne I lm biticss guy 111 nnpoitinco, and w is atteivv ads 
mult a nmmapium and licrt Mucus Amelins di d 111 ISO On 
tht dttlme ot tht Loman empn Amlobona be uni the p icy ot 
sucttsbiu bailvuian invadas Afctila and his Huns wue among 
tilt tcmpoiaiy occup ants ot flit plate ( til ecntuiy), an 1 111 the 
following cuituip it tune into tin possession of tht Av irs, after 
vvhnh its nunc disappear ham Instoiy until tow uds the close ot 
the $th century, wli n Cliailtmasne expelled the Av 11 s mdnude 
the distutt btfcwetn th Dims and the Mi liei W aid the boundary 
of Ins unpne In the tnnt of Otlio II (976) this ‘Etst Maik 
(Ostmaikj Ocstuiu li Austna) was glinted in hit to the Babin 
bu^cis and m the ui b u ot Fxtdtnck Baibaiossi (1156) it was il 
varnc 1 to tht lank ot 1 duchy Time is no t< itain luoid that the 
site of A miloboni was occu piled at the turn ot the foimation ot the 
Ostia 11 k, though nnny eonsi la itions make if piokblr It is not 
likely that the Av ns, living m then ‘ nng cncimpam nts, de 
stroked the Roman irmniapimn , and Bees, the Ilunganau mine 
foi Purina to this diy is suse( ptible of 1 Jrdavcmc mtapietation 
only ini would seem to milii iti that the sit had bun occupied 
m bln aiuc tunes The tie puent mention of *AA lent m the ohh st 
extant vu sion ot the Xilel ungtnhul points m the same, dnection 
Pissing over a doubtful mention ot A wienm m the annals of 
1030, we find the “ uutis’ of A icnna mentioned 111 a document of 
1130, uni 111 1150 it became the ( ipitil andicsiduia of Duke Hem 
ueh Jisoimigott In 12o7 Aicinia leeiived a chutei of fiudom 
fiom J it luick II , conhuacd m 1 217- In the time of the ciusulis 
A 1 minx in icised so lapiclly, 111 consequence of the tufho tint 
dowel thiough it, that m the diys ot Ultocu II of Bohemia 
(1251 76), tht sin cess n ot the Babinbtigcis, it hid attune l the 
dimensions ot the pn esc ill lima town A new eix ot powei and 
splen lorn bu,ms in 1276> when it became fcht < ap it il of the Haps 
btug dynasts, iftei the cleft at of Ottoeai by Kudolph of Hapsbuig 
1 10 m tins time on it has shaicd the 1 01 tunes of tht house of Austna 
In 1477 A icnna was besieged unsuc osslully by the nun gai 1111 s, 
and 111 1485 it was taken by Matthew Coivmus 01 moie mipoit 
anee^cie the two sages hy the Tuiks (1529 and 1683), when the 
city was sawed on thu hist oecasion by the gdhnt dtfenee of 
Nicholas von S ilm, md on the second by Rudiga von Starhem 
heig, who held out until the aim il ot the Boles and Get mans undei 
John bofoeda of Polind The suhuibs, howevei, weie destioyed 
on both occasions In 1S05, and agnn in 1S09, A xenna was foi a 
shell time oceupied by the Fiench In 1814 15 it was the meeting 
pl ice of the congie&s which settled the political ahaiib of Euiope 
alta the oveithiow of Napoleon In 1848 the city was foi a time 
in the hands ot the lev olutionuy paity , hut it was bombarded by 
the impeiial forcts and compelled to sunendci on 30th Ocfcobu of 
the & nne year. Vienna was not occupied by the Pxussians m the 
wai of 1 866, but the mwadeis marched to within sight of its towels 
Since then the most important event in its histoiy has been the 
exhibition of 1873 
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run f>U 2 % e del htaiU <1870), Victor Iissut, 7 itnno et la Vie J cm 4 4 
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VIENNE, a department of France, formed in 1790 out 
of Poitou (four-fifth's of its pie&ent area), Touraine (one- 
seventh), and Beny, lies between 46° O' and 47° 10' N, ht. 
and 0° 6' W. and 1° 12' E long , and is bounded by Deux- 
Sevres on the W , Charente on the S , Haute Vienne on the 
SE, Indre on the E* Indre-efc Loire on the NE and 
N , and Mame-otrLoire on the N W r The rivei Vienne, 
which gives its name to the department, with its tributaries 
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the C reuse (subtnbutnry the Gartempe) on the east and 
the Clam on the west, flows horn south to noith Ihe 
rcnoial slope ot the department is m the same dnectn n, 
the hijicst point (764 feet) being m the south cist ami 
the lowest (113 feet) at the junction of the \ienne and 
the Cicuse In the south the Chaicnte, on the noith 
west the Due and 111 the west some sti earns belon^m*. to 
the basm of the fee vie Niortaise diain small px>i turns ot 
the dcpiaitmenb The avenge tempeiatuie is 54° J ihi 
The pney ailing winds aie from the southwest and wot 
The annual lamfall is 23 inches 
Ot the total aicx ofl 722 478 ames arable Ian 1 oicupi ^ 1 11 V ‘‘"1 
mass 7b S)9, vines 90 7 0, woods 193 o22 an 1 il ath, p istuu, 
an l nniulLiv ited lind 146 971 In 1881 the In f stock m lu l l 
22,637 hoiscs, 7176 mull s, 9679 asseb, 63, 0o2 cittlr 1> 212 st f p 
of nitive md 47,970 ot impiovcd lieed, 66 Co5 pi^s ml /II 
its llieie weie also 11,047 beehives (32 l tons oijnney in 1 is 
mu h of w ix) The ciops in 1884 weie — w lie it 4,5 /,llo 1 usl is 
mefalm 24 1 641 lyo 291 673, bailey 1,063 647, oits 4 20 7i^, 
buckwheat 27 813 mawe 51 529,potitoes 3 4>o,220 ball >ct 4 OH 
t ns col/a seed C68 tons liem]) 323 tom, fl i\ tms hav 10S 0 5 
tms, clov ei 54,862 lucerne 08 282, & unfom 53,450, othei tullei 
10,079 tons, wme 20,288 932 gallons (aveia b e for last ten y< us 
21,384,880 gallons) Oak, ash, ahlei, and huh aie llic jini ip U 
foiest tiees, and among the fiuit tiees aie the chestnut w ilimt, 
and almond lion and manganese oceui, and thac ue iiunicinH 
qu irnes of bull ling and htbogiaphic stones, lime, hmestom null 
stones, mul, and a soit of pebbles which ue cut into c Gb del 
lu lult diamonds 'Iheie aie sulphui and non niinei d im^ 
The most impoitant mdustml efatabh&liments aie the naUni il 1111 s 
manu} ictoiv an 1 the cutleiy woiks at Chitellei mlt , m oth 1 p u t-» 
of the deputment aie foigefa, Hast furnaces, vuol spmmn^ mills 
(oSO spmules), hemp bpuming mills (4000 s}indles, ot win h 011 I y 
l r 00 uc m use, and 2b loon s), manufictones ot &u b ts and on ) 
cloth, v mcgai can lies, It ithei, tiles, and potteiy, pqei woil 
buwmcs, ihstillcnefa lope yuds, hmo lulns and numuous pilist 1 
and tlorn mills C am, wine, biandy, vegetables fimt, chestnuts 
tocldei, cattle, eutluy, and diessed hides aie expoitcd, lutein 1 s 
meat, colonial pioducc, and coals aie unpioited The ihjaituuif 
Ins 2o3 nules ot lailway, 239 of national and 8704 ot otliu 1 1 1 , 
md 32 ot wxteiwa) (the A 1 nno fiom Ghitellaault, tlie Dive bih w 
Aloneontom, and some miles ot the Cicuse hung n iv igabh ) Th 
population in Ibbl was 340 295 and m 3 686 342,785, an muca 
ot 101,793 since 1801 A lenne foi ms put ot the diocese ot 1 oiti is 
has its couit of appeal and academy at PoitiUb and Iclongs la th 
Toms aimv coip>b distuct The chef lieu is foiticis (popuhtim 
34 628 m 18S6) and tlie depaitment is divided foi pui poses oi id 
mmifatiation into 5 anondibsements (Poitieis GlnUlleuult, popu 
lation ot town 14,198 m 1886, Civiay, 2464, Lcudun, 4041 , 
Moutmoullou, 4155), 31 cantons, and 300 commune s 

A r IENNE, a town of Tiance, chef lieu of an airondisso- 
ment m the depaitment of Isue, histoncally and m 
> dubtnally the tiist, and by population the second, city of 
Dauphmt, is situated on the left bank of tlio ldione, at 
life point where it is joined by the Gere, 19 miles fe of 
Lyons by tho railway to Maiseilles On the noith, cast, 
and south the town is sheitoied by low hills Its site is 
an immense mass of ancient debus, which is constantly 
yielding mteiestmg antiquities Along the Gue aie tiaccs 
of the lampaits of the old Boman city, on Fort Pipiot, to 
the east of the town, are the remains of a theatie and 
citadel and some vestiges of a pantheon and an ampin 
theatie , and m the mteiior of the town are two aichcs of 
a theatie and the balustiade of a magnificent staircase 
The ancient aqueducts, restored m 1822, still convey the 
waters of the Geie fiom a distance of 4 01 5 miles, and 
there are sevcial pieces of Boman load to be seen m tho 
neighbourhood The Plan de 1 Aiguille, a truncated quad- 
rangular pyramid 55 feet high, lestmg on a poitico with 
four aiches, used to be pointed out as the tomb of Pontius 
Pilate (who, accoiding to tradition, died here), but it is now 
recognized as having been piait of the spina of a large 
circus, the outlines of which have been traced The 
terapde of Augustus and Livia, a xectangulai building of 
the Corinthian eider, was rebuilt at the end of the 2d 
contuiy, and in the Sth centxuy was converted into a 
church The c< festival of reason ” was celebrated in it at 
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the Revolution , and it lias only lately been restored, and 
tlie houses built against it cleared aw a y The museum m 
the town hall is veiy uch m antiquities The cxthedial 
ot St Maurice, exhibiting the finest Gothic aichitectuie m 
Dauphme, was begun at the end ot the 12th centuiy m 
the Tiansitional Burgundian style, on the rums of a cliuich 
which had been finished m 1107, and it was consecrated 
by Pope Tnnoeent IY m 1251 Theie is neithei apse noi 
tiansept, and the buildm^ (315 feet long, lib wide, and 
89 high) is a singular mixture oi the Romanesque and 
Gothic styles The best pait is the facade, finished m 
1533, whieh uses majestically from a ten ace over hanging 
the Rhone Parts of the church of St Andie le Bas, which 
was used as a chapel by the dukes of Burgundy, aie as 
old as the 9th century, and most of it was built m 1152 
The chuxch of St Peter, at present (1S88) undoigomg le 
storation, is one of the oldest m Trance, dating from the 
6th centuiy, the porch is in the most primitive Roman 
esque style, and the side walls, decorated with two rows 
of arches listing on marble columns (9th centuiy), aie 
unique m France The steeple belongs to the 12th cen- 
tmy, and the vaults were rebuilt by Soufflot in the ISth 
century Among the many tombs is that of St Mameit 
In the squaio fronting the town hall is a statue of Ponsaid 
the dramatist, who was bom at Vienne. The Gere sup- 
plies the motive powei to numerous factories About one 
million yards of cloth are annually produced, and fiom 
8000 to 9000 hides are diessed The other industrial 
establishments include a paper mill, au lion and copper 
foundry (100 men), non woiks, foundries, lapidaries’ 
workshops, glass works, buck works, and calcining and re- 
filling furnaces m connexion with the lead and zinc mines 
m the nci^hbouihood Giam is an impoitant aiticle of 
commerce A suspension budge connects Vienne with the 
light bank of the Rhone, where the -village of bt Colombo 
occupies pait of the site ot the ancient town Near bt 
Romani cn Gal is a towei built by Philip of Yalois to 
defend the ri^hfc, oi French, bank, as distinguished fiom 
the li ft, which belonged to the empue The population 
m IbSl was 22,740 Oommune 20,060), and m 1886 
23,011 (commune 25,480) 

V mine was oin,inill\ the capital of the Allobiog s, and was 
( nilulUsU danl f llih 1 by Julias O a sai, who male it a colony 
Tib nus 0 ianUd the utuuis the jus Itahuun The lampaits, 
i nc 1 1 y fi\t gil s units 1 1 lovur, middle, and uj per town 
l nu w the l ^.l lenee of i put n, lud a s<niic, consuls, md 
i guns ju of five b 0 uns, ml w is the w at of a celchiatel school 
A budg ot live ai tus oimec t d it with tin new town on tlio 
light link iostunms (se vol \\ p 776) w is piocliimcti 
C tsu lii( m 2 >9 and \iumt bet nnc tin c qntil ot a ] iov mad 
empn< , win h uni i lumstlf tnd his suites oxs, \ntounus md 
r i ( ln< us, 1 ist 1 foui t ( u y < us Gin isti uuty was mtxodu f d by St 
C lose tns m th< 2d centuiy, and St Lupiuu is named ls the fust 
it hi ishop Ih( uchbishops of "V lcuno ill tlnough tin Middle 
Ag s dispute l the title ot pumitt ot (?uil with thus ot Lvons 
\ituntwts (oupuK 1 bv tin Buiguudians m 4 >8, and si ked bv 
thr Lombuds m 558 ml by the Suauiism737 It w is onto! 
the l si 1 in< » of B>so, kmg of Biuguudy and Tiovuno (379), who 
die 1 uid w is buned hue After the fall ft the suoud kingdom of 
Bui gun lv, \ i< urn h eame tilt diet h u of a ( ountv, i oi which the 
nobility ml tl igy dispute 1, mi which wis filially su/t 1 by the 
counts oi Albon In 1 1) Humboit II ulul \ limit with ill 
Dauphin to I i in e Tin tnui w is s irked m 15f2 by Lai on dcs 
Adu ts vus 1 1 mm 1 by lioth Bom m Catholics an 1 Piott stmts but 
deduce! tot the League in 1590, md w is coni]# lied to suiimdei 
to the duke oi Mmlntncn y, who dcstioved the < it a chi and lam 
puts din inhludDpiu was suppressed m 1790 Vi nnc was 
the buthphu ot St hilun (3d unfuiy), and pope* Cdixtus II 
(Guy of Biuguudy , oh 112 J) w ti one of its uclimshopa 

VIENNE, Hauh , a department of Frame, formed in 
1790 out of Limousin (three-fifths), La Mm ho (one fourth), 
Poitou, and Bony, anil fonneiiv known us Haut Limousin, 
lies between 15° 26 and 40° 23 N. lat and 0 38' and 1° 
5F ii long , and is bounded by the Indie on the N , (house 
on the JE, Oorrozo ou the bE, Dordogne on the 
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Charente on the W , and Yienne on the ISTW. Haute- 
"V lenne belongs to the central plateau of Fiance, and chains 
partly to the Loire and partly to the Garonne The 
highest point (2549 feet) is in the extreme south cast, and 
belongs to the treeless but well watered plateau of Mrlle 
\ aches, formed of giamte, gneiss, and mica To the north 
west of the Miller aches are the Amba/ac (2300 feet) md 
Blond (1690 feet) Hills, both separating the valley of the 
Yienne fiom that ot the Gaitenrpe, a tributary of the 
Creuse *3 he Yienne tiaverses the department fiom east 
to west, pissing Eymoutiers, St Leonard, Limoges, and 
St Jumcn, and receiv mg on the njht the Maude and tlm 
Tam ion The Isle, which flows into the Doidogne, with 
its tributaries the Auvczeie and the Dionne, and the Tai 
done and tlie Ban drat, tiibutanes ot the Chaicnte, all use 
m the south of the department The altitude and inland 
position of Haute Yienne, its geological chaiactcr, and the 
noithern exposure of its valleys make the wmteis lon & 
and severe ^ but the climate is milder m the west and 
noith-west The annual lamfall at Limoges is 36 inches 
Of the totil ai i of 1,060,000 aucs 139,210 aie cultivated, 426 j 
am occupied by vmeyaids, 76,333 by chestnut tiers, md It 3,lo5 
by dry underwood Jhe ciops m 18S4 wcie — wheat 1,212 271 
} ushols, mcslin 34,298, rye 2,4 o2 557, bailey 13 300, oils MS 026, 
buckwheat 1 j29,3o8, maize 65,579, pot does 6,710 723, beetioot 
189,000 tons, colza seed l$4a tons, lump seed 19-1, hemp 1200, 
linseed 93, flax 46, hay 387,192 clover >1,527, lu cine 31o>, w mo 
111,4>0 gallons (ivei age foi pi ©ceding t( n ytais 141,020 g illc ns) 
r I he live stock included 8371 hoiscs of a sh q ly and pow elf ul bleed, 
684 mules, 4975 asses, 146,131 cattle, 507,443 sheep ol n itive anl 
43,593 of unpio-ved breed, 104,263 pigs, anl 9642 goats llieic 
weie 36,601 beehives (104 1 tons of honey and 3F tons of wax) 
The department is on the whole iinprodur tive The clicstnut is 
heie characteristic, as the apple m Normandy, and with the potato 
and tuinip it foims the chitf food of the p<o]le The Looks aie 
fringe d bv hue mtrdows, au 1 the lulls are covered with heaths or 
forests of beech, hornbeam, oak, biuh, anl chestnut llic lmna il 
wealth consists of non, coppa, tin, w oltram, antimony scipentme, 
fine grained giauitc, gneiss garnets cmeialds and a kind of pn* 
phyiy, whieli tak s a fine pjhsh Tliue aie inexhaustible supplu s 
oi ckma cliv, m whuli an cxpoit ti ide is rallied on with kussm 
and Ament i 5800 workmen ait employed m poitelua nunufa 
tones, 650 m papei and paste board mills ( mnnal pioduct, £100,000 
560 m wool and cotton spinning mills and manui ic tones ot flannel, 
diuggets, woollen cloaks, and caqtts 600 m shoe miking (annul 1 
product, £100,000), 600 m manuf aetoixes ot sal ots, oiO m glove 
manutactoiies, 370 m tan yaids, 325 m lcithei di essmg woiks, 130 
in coach building and w lit el w lights shops, 125 m cabinet woik 
shops, 325 m punting woiks and 100 m distillci ics ( uinual pio 
duet, £480,000) In 1S78 115o tins of non wue produced, md 
them aie ioiges, founclnes, compel v\oiks, and m muf ictoi les ot 
•agncultuial andotha lmidements Poieelun, china clay, woven 
goods, hoots and shoes, sabots, gloves, leathci, cattle, hoises, wood 
chestnuts, hemp, and papa aie exported, com, wme, coal,^»avv 
mite inis, and vinous nunufactui d aiticlcs are impoitcd Tliac 
aie in JIautc Yienne 2o 4 miles of lailway, and 234 of national and 
ol91 of other loads This depaitmcnt, with that of Coue/e, forms 
tin diocese of Limoges , it lelongs to the distiict of the Limoges 
couit of appeal and aimy coips, has its academy at Poitieis, and is 
divided foi piaqroses of administration into 4 anon lissements 
(Limoges, population of town 63,707 in 18^6, billae, 4015, 
Rochet hoimt, 1S2J, and bt Yiinx, 3556), 27 cantons, and 203 
communes The population m 1881 was 349,332 and m 18S6 
361,182, m me lease of 117,982 since 1801 Lnnogt s is the chel- 
lieu St Ynux has an catly Gothic cliuieh of the 12th centiuv, 
kaolin mines, porcelain manufaetones, and tan y aids Si Imuui 
(5454) has an interesting badge and houses of the 13th tenluiy, 
and numcious manufictoixts of gloves, papa, poicclain, sabots, 
and vvov < n goods St Leon aid (3427), the bn thpl lcc ot G ay Luss a , 
l^osscsscs a it markable clmxch ot the 11th anl 12th centuries, tan 
y aula, papoi -nulls, and copper -woiks At Ghdus (1075) Rieliaid 
Gaui dc Lion died 

VIERZOH, a town of France, m the dtpaitmeni of 
Cher, 124 miles by lari to tho feouth ot Pans The Cher 
and tlie Yevie unite at the foot of the lull on which lie 
the communes, of Vicr/on-Yillo (population 10,514 in 
1886) and Wcrzon- Village (6995), Yia/ou-Bourgneui 
(If 98) is on the left bank of the Cher Tho three com- 
munes together have a population ot 19,007 Yiu/on 
has several large manufactories for tho production of agii- 
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Lit Ins held its anle\en lus 11 ipisil t> l 11 t unkn wi* 

pnntiti sbj thi vnifls u,nn \ — 1 tl ( us mints n t S 
1 n^iesuved tjr ^enenlkuxwn quuititus hisu tlcuitxleuu^ 
In Hus leuoiition hi i lbwt i iulnjs s rut tlln < uitonionu s 
is r xiaus who dtsi^mt l the l<mis in J, luctneal h n m s 1 \ 

\ nvels linking ns at consonants i, s a k , u ly when this 
wue c\h<mst< l I u ti is umt to 1 1 cdkd the tith< 1 fxnolem 
algebi 1 I lus dot s not nn in, w h it is oiten allt ge l that noho b 
l toie luni hii ev 1 thjught of rhoesmg s\ndols diilaent fiorn 
nnnicnls smh is the lettas of the i\\ hab t to deuett the pun 
titus ot lutlmutic but that lie madt a genual custom ot wlnt 
until liu> time In l been only an ptimal attempt All thit is 
wanting in lus wutm^s espetnlh in Ins &ag ql viarton anahtUcani 
( 1501 ), m ordei to nuke them look like a modem school algebu, 
is meiel> the sign of (Hpiahty,— a want whw h is the inoie striking 
becauso Hobeit Ke oid lntl mule use ot om piesent symbol fm 
tins puijKiso since 1557 and Xylm ler h id t mpkye 1 xeiti il p u ill el 
lines since 1575 On th< oihei h ui 1 I ieti was well skdk 1 in most 
modtm artihus, aiming at a simplification of e pa lions h> the sub 
stitution of new quantities having a <uUm eonneuon with the 
pnraitm unknown quantities Anothu oi his woiks, Mtumw 
tmioiuio, iffnhomtm <jejtnefruaricm > bears a stamp not h ss modern, 
being what we now call an algcbiaic geometiv,— in othu words 1 
(olleetion of precepts how to construct algebiair cepiessious with 
the mo of rule md comiasa only 'While Huso wntmgs were 
goner illy intelligible, and therefore of the grtitest did n tie import 
ante, the pnn&ipk ot homogeneity^ first enunciated by "VieU, was 
po far m advance of his times that most re a lers » to have ms**d 
it 01 cr without adverting to its value That principle hod bnn 
mad e use of b y the Greek authors of the ( lassie age but of later 
1 JMktino Bo&eompegmt vol x p &7, note X, home, 1568 
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s tl it ii i tli less tli ment cannct te elemcl him or 1 am *, 
i In tl\ sm, stel tli tUu^lit 3Soi aie his wutmgs helm u 
j tinlin nil ns II conceive Imctliols t l tli tt cu nlusoliti n 
a null 1 )f tlesc ml 11 11 1 in 1 lout tli Kites liiloi 1 1 b n 
11 i I no mil mu v ith which howev l it is eliflieult L 
} h \c him t a line U u unicpiaint 1 He tense! nanieu 
i ti nuuuncil solution oi e piticns oi tlic seecnd md thud d j es 
w li l ui Lt in u do e t Pisa must It ive 1 1 eeede i him 1 ut 1 } a meti l 

i\ vestige of which is completely lost He 1 new the <( mi \i u 
ensting letween the positive loots ol an eepnticn (wlneli 1 y tin 
v n wae ile ue tli n 0 ht cf as loots) md the coefficients oi tli 
hit 1 lit 1 iwcib of the uni now n quantity He ioun 1 < ut ilio 
i mull f i ilamm, the sine of a niultijle anjc knowing tint 
cf the Min] le an At with lue ie 0 xid to the icno liexty of sm s 
I his i mmh must hive hen known to Yieti m l rc )^ In tint 
veil V. hum van I oumon gave cut as i x i0 I ^ CIU 111 dh n i 

ti nils in equation ol the 4 F th degiee, which lem to iceo to ui/e 1 1 y 

A ith is det n lm b on the e pation between sm <p and sm was 

its 1\ 1 1 } Imn it once, all the twenty thiee positive roots ol which 
the sai 1 e piaiion w is eaj able being given at the same time Such 
w is tii 1 ist eneountei of the two sc liol us A second took jlicc 
wh n Y xet i x ■wiled to A]>olloiuuss xiohlem of taction as not }et 
1 mg m istacd and Adman van Foomen give a sclutnn ly the 
lis] 1 1 oh A let liowevoi did not accept it as them e\iste i a 
s luticn 1} means of the rule and the com] ass only win h lie 
] ublishc 1 himself ni his Apollonius Gallns (1600) In this } \\ er 
\ l ti nude use of the centre of similitule of two aides Listly, 
h m mhnite pioduet foi the numbei tt (see fecY xiil 

btnn vol v\n p 431) 

V ta c 11 cte l works weie issued nn ler the title ot 0/l a Malhc tt c 1> 

I i i Scl t n it Lcj leu m 1G4C (MCI) 

MGIYANO, a town of Italy, m the province of Pa\n, 
on the light bank of the Ticino, 24 miles southwest fiom 
hhlxn and about the same distance noith west fiom Pavia 
It xs a mtdicLval walled town, with an arcaded rnaiket- 
phee, a cathtelial, and a castle of the fefoiza family, dating 
iu>m the 14th centmy and adorned with a loggia by 
Bnmante It is a place of some importance m the silk 
tnde, and also produces e\cellent macaiom The popu 
lation in 1881 ^as 14,794 (commune, 20,096) 

* TIGIL, m its ecclesiastical sense, means the day 
piece dm to a festival In the htuigy ot the Homan 
( ithclic Chuuh theie aie special offices for the vigils of 
the gientu feasts, and the vigil is regarded as moie oi 
less of a fast day In the eaily ckuich there was a 

• widespread practice of celebiatmg festivals, of martyrs 
L especially, by actual vigils (uqih& ox panoctatione^ 

7 r«my/d€s) m the chuiches , but this led to such senous 
' evils that the custom had to be di&eouiaged, and now sin- 
’ \w s, if at all, only m raie, unauthorized, and considerably 
disguised forms In some of the stricter religious ordei s 
; the daily office is recited at various horns of the night as 
: Yell as during the day, but, if these nocturnal services 
■ aie spoken of as vigils, it is only m the popular meaning 
of that word 

j YIGILAISTTIUS, piesbyter, celebrated as the authoi of 
' a work, no longer extant, against superstitious practices, 

' ^vhich called foith one of the most violent and scurrilous 
i of Jeiomes polemical treatises, was bom about 370 at 
; Calogturib m Aqmtania (the modern &amt Bertiand de 
Comminges m the department of Haute Garonne), whore 
l his father kept a “&tatio” oi inn on the great Roman 
i load fiom Aquitama to Spam While still a youth his 
r talent became known to Sulpicius Severus, who had estates 
in that neighbourhood, and m 395 Sulpicius, who probably 
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baptized him, sent him with lctteis to Paulmus of Nola 
where lie met with a tuendly lcccption On his lutuin to 
begems m Gaul he was 01 darned and, lm m a soon aftu 
wauls inherited means through the death oi his lithei lie 
set out toi Palestine, wheio he w as u caved with ^ieit 
respect by Jeiomo it Bethlehem Hit stay of Vigdantius 
lasted foi some time but, as was almost inevitable, he \va^ 
dialed into the dispute then n to mg about Oilmen, m 
which he did not see lit wholly to adopt Jeiomo s attitude 
On lus letuin to the West he was the beuei ot a lettu 
tiom Tuorae to Paulmus, and at vanous pliees wheie he 
stopped on the waj he appeals to have evpiessed himscli 
about Jerome m a minuet that when lcpoLted ^ave gieit 
offence to that father, and piovoked lum to wiite a upl} 
(Ep ,61) Vi to ilanfcius now settled 1 >1 some time m Gaul, 
and is said by one autlioiit} (Gennadius) to have aftei 
waids held a cliai^o m the dioaso ol Baicclona About 
403, some jeai^ attei his return from the East, Yi 0 ilantius 
wiotc Ins celebiated woik against superstitious piactices, 
m which he argued against lelie woislup, as also against 
the vigils m the basilicas of the maityrs, then so common, 
the sending of alms to Jciusalem, and the attnbution of 
special vntue to the unman led state, especially m the case 
of the cleigy All that is known ot this w oik is thiough 
Jeromes tieatise Conti a Vigriantmm , oi, as that con 
tioveisialist would seem to piefei sa)ing, ‘Conti a Donm 
tantmm J Notwithstanding Jeiomes exeeedmgly un 
favourable opinion, tlieie is no reason to believe that the 
tiact of Yigilantius was exceptionally llliteiate, or that the 
view it advocated were cliffeient fiom those now held on 
the subjects with winch it deals by most educated men 
outside the Ptoman Catholic Church, oi ev on by many within 
its pale Soon, liowevei, the ^reat influence of Jerome m 
the Western Chinch caused its leadcis to espouse all his 
quan els, and Yigilantius giadually came to be lankcd m 
populai opinion among heietics The j ear of his death is 
unknow n 

YIGILEUb, pope fiom 537 to 555, succeeded bibeiius 
and was followed by Pelagius I lie was oi darned by 
cidci of Behsamis while Siivikius (y i ) was still alive, 
his elevation was due to Theodoia, who, by an appeal at 
once to his ambition and, it is said, to his covetousness, 
had induced him to piomise to disallow the council of 
Clnloedon, m connexion with the “tlnee chaptexs * con 
tioveisy (seo vol xin p 796) When, however, the 
time came foi the fulfilment of his bargain, Yigihus de 
dined to give lus assent to the condemnation of that 
council involved m the impel lal edict against the thiee 
chapteis, and for this act of disobedience lie was pei 
emptonly summoned to Constantinople, which he leached 
m 547 Shoitly aftei his arnval there he issued a docu 
ment known to history as his Judicatum (548), m which 
he condemned indeed the three chapters, but expressly 
disavowed any intentions thereby to disparage the council 
of Chalcedon After a good deal of tiimmmg (for he 
desued to stand well with his own clergy, who were 
strongly orthodox, as well as with the court) he prepared 
another document, the ComhtuHm ad Imperatoiem, which 
was laid before the so called fifth te oecumenical ” council m 
553, and led to his condemnation by the heterodox majority 
f of that body, some say, even to his banishment Ulti 
matelv, however, he was induced to assent to and confirm 
the Seciees of the council, and was allowed after an 
enforced absence of seven years to set out for Rome He 
died/ however, before he leached his destination, most 
piobably m the beginning of 555 

VIGNA, Pumo be la, or Petrus be Vine 4. (c 1190- 
1249), the empeior Frederick II *s minister, was bom at 
Capua probably about 1190 From his own letters he 
would seem to have been of obscure parentage, though one 
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of 3ns coi respondent refers to lus n h\l 1 1 Tic was j ei 
liips educuul it Lol<vua but K ceitunl> stub 1 m a 
stian^c aty tnd nrt at his owi ex[cns , though it I', not 
till aftn his death that wo lm 1 th st n winch nukt". lum 
leg his bread in tho sheets His inmt do s n t «ij} u 
ifhxod to an^ pmicial act 1 eR)ie July 1225 at which tune 
In was imki liujni i i and thi t mtiunol to Ic his 
ofiicnl title till April 12 h, when hs styl was chinked 
f ji that of pic tonotai^ an l logcllntc In 12 >2 h w is at 
Bonn on a missi n to C ie n iv L\ , and m 12 > 1 > > ho w is 
m England nc^talm^ the liming oi his mastoi with 
Hem} I IT s sistoi rsileila, aftei wh oh time ho stuns to 
have kept up a ineiidlj c nimuine ition vuth the km 0 , 
and on one occasion even bc^s to 1 o i Joiml as a s n 
and citizen of the lcakn In Much 12^9 he was with 
riodonck II at Padna when tho news camo of tho em 
pci oi & excommunication, with lofoionce to which ho was 
oilcied to address the people Ln 1*47 lie was at the 
very height ot liu powei and legaided as the emperor s 
att / erjj But iiom this height of piosicnty Pctci 
suddenly fell v ciy early in 12 J 9, and all km Is of stcuos 
have boon invented to cvqUm an event that puzzled his 
contcmpoianes as w ell as sm ceedmg a to cs lie w as thi o\ n 
into pnson and blinded, aitu which ho was led about fiom 
place to plaoe as a public example, 4 the mastoi councillor 
of the empeioi, who was loid of his law and betiayed him 
to the pope” His death must hive taken plico about 
Apul 1249 Tlieie seems to bo some truth m the tile 
that makes him die a suicide s death it Pisa It is among 
the suicides that Dante moots Ins shade m hell 

Pi tio dc li t q,n i s wilting consist ot (1) Lett is an 1 («) i I atm 
Xocrn on tlic twelve months of the yt it A I xtm bitiie duett l 
against the Dommic ms and Pi mcistans is ilso \ uha[ s Ins L sides 
these many \ cans m the ccmmon s], ech m ittnluti 1 to l m n It 
is dilhcult to p jnoimoi a delimit, qmnn on his id itun tc the new 
ieli .,1 n oi new church which it was pill ps the ambition ol 
I ic i nek s most entlmsnstie adheicnts to u lu^ui lie I ho L fh s 
v\ae fiist jinited l 1 bi&el m 15bO St Iluilhid Lichollts, T r i U 
Oon^pondmu de P dc la J tjio Pans, 1%4 

A IGN OL \ See B ytooghio 

VIGNY, Al*pid be (1799 1863), a Trench poet oi 
exceptionally lefined and original faculty, which was kept 
fiom voluminous pioduction by a fastidiousness perhaps 
vcigmg on affectation, was bom at Loches (Indie ct Louc) 
on 27th Mai ch 1799 feuntc Pouve, m the lathu ill 
natuied essay whn h he devoted to Vigny altoi his death, 
^expresses a doubt whether the title of count which the 
poet bore was veiy well authenticated, and hints that no 
very ancient pioots of the nobility of the family v%3ie 
forthcoming , bnt it is certain that in the 18th eentmy 
persons of the name occupied positions which weie not 
open to any bnt men of noble buth Poi generations the 
ancestois of Alfied de Vigny had been soldieis, and he 
himself joined the aimy at the age of sixteen But the 
Revolutionary and Napoleonic wars weie over, and aftei 
twelve years of life m bai racks he retired, pie&eivmg, 
however, a very high estimate of the duties and caica of 
the soldier While still serving he had made his maik by 
the publication m 1822 of a volume of poems, and m 1826 
by another, together with the famous piose romance of 
Cmq-Maib Sarnte Beuve asseits that the poet antedated 
some of his most remarkable work This may oi may not 
be the case , he certainly did not and could not antedate 
the publication, and it so happens that some of his most 
celebrated books — Eloa y EofondttyMow , — appeal ed befoie 
the work of youngei members of the Romantic school 
whose productions strongly resemble these poems It is 
quite certain that the other Alfred — Alfied de Musset — 
felt the influence of his elder namesake, and an impartial 
critic might discern no insignificant marks of the same 
effect in the woik of Hugo himself Even Lamartine, 

xxrv. _ 29 
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It l sni ] mli i Jin, it i ii i sill be liu ntu it 

n o it ii ( nly 1 ul t f i t tlm {lives utv ecu 
elusive \ tint tin n ti ml fa inn. nud the \ tuuei tin 
n vcl u tw > jiute ddlemit things To the le idu who 
lviu s Se tt u JUunns lie stu} sm^ulail) unntcust 
m«. (tu le » jntucstm^ tlnn \ i >J l m hist n) tin 

oln niters want Ufe and the b ok a net ally st -unites 

kbit l de A i_,n> s aduuial le lhi neh and the quasi poetu il 
be mtv ol detached { a^x^ts 41 lone sm it lum positnu 
dulness Its uithoi thiuji always ts a knul ot oufcsi lei 
(the { hnsc constantly i{phecl t > i im m 1 xeneli litany 
ts-* tv ^ and lust ones 1 un^ tint lie shut Imnselt up m i 
e tnu d n one ), attuhed himstli mne oi 3e s ti the 
Romantic movement <t lb 30 an<l th > ais mmiulntcly 
ju etlin-, iml loll win jr it, and \\u stimulated. by this 
m vi ment both to tlnnn md to novel vuitin^ In the 
yeaa bet it the l evolution ot Julv he produced at the 
r Jh itie Iiamais a tiinshtion ci lathei puapluw? ot 
0(1 //?, md ui ou mal piae, MuthiL d An a In 

lSjj lio publi dud tlie cuuous book S uU)> uul in 1 ^31 
he b) ou to ht out fan ilium ot Chatt )tm, which shocked 
riench lute even attu live years < f itonmlic educition 
ly the lieies suicide, but Ind a tonsidciable success 
The &ameytu saw tho public iti >nof 5 outwit ft Gtwidein 
2£ihia\n\ asm 0 ulai olleetion ot sketches lather than t 
connected weak in whuli A r i b n 3 - ? s raiiitu} txpuience, his* 
idea of the soldiu s duties, and Ins lather poetical views 
ot tastoi y vveie all woiketl m The suljects of Ck itta ton 
and Othdh naturally surest a ceitam familiarity with 
English, and m tact iAliied de Vigny knew En 0 lish well, 
Intel m England to^ some time, and nnmtd an English 
w oman His lather m-law w as, actoi ding to Fi en eh gossip, 
so conspicuous an example ot msulai eccentricity that ho 
never could lemexnber Ins son m law *s name or anything 
about him, except that he was a poet, by which fact and 
the kindness of casual Frenchmen who went through the 
list of the chief living poets ot then country he was some- 
times able to discover his daughters husband’s designation 
In 1642 Alfred de Vigny was elec ted to the Academy, 
whose meetings he frequented with an assiduity rather 
surprising m a man of such lotued habits and (still accord- 
ing to Samte Beuvo) rathei troublesome to his colleagues 
But he produced nothing save a few sciaps, and, beyond 
the work ahead} enumuated, little has to be added except 
his Journal dun Pah and the poems called Le% Det>fmct% 
edited, with a few fragments, by ii Louis Eatishonne nn 
mediately aftci 1 m death Among his di amatic work, 
hovvexei, should be mentioned pom fa Pm and an 
adaptation of the Marthant of Taint tailed bhplotl 
Dnttnees excited no gicat admiration m Fiance, but they 


vntain some exceedingly beautiful poetiy of an austere 
kind such as the ma b mh<ent speech of Natuie m £t La 
*\[ih)n du Bu 0 ei and the remaikablc poem entitled 
<Ia ( olue de Samson ’ Vigny died at Tans on 17 th 
Sc] tembi l 1 SO > 

il li i hk t Allied lo "V i & uy wis almost wholly uneventful 
mill h m st put lias 1 en said sjeut m letncment His 
i } it Hoi huwevti is peif tly seturp It imy and pmbilly 
\ ill i st nly on his small volume oi { urns though it will not 1 e 
1 s up 1 is tai as piahiud litaaiy ontiasm is concerned, should 
th l i U i k l to the i st oi the ^oik The ’whole of his non 
hani c v ts Iocs net imounl t oOOO lines it nuy lea^ool 
1 il 1 s But the i n^e of subject is com{ aiativ ely wile md c 
ti himv idieitycf exeeution not nicielj m lan 0 ua£>c but m 
rh u At is \ licit thiou^hout A i to ny as may h seen m the 
j h i Js vtui l tale 1 to ab< \ e, had the seaet — v eiy uncommon 
v illi Ti u n p ts -ot attaining solemnity without gidmlmsitv 
l\ n ms t an almost classieal jieeision ail l giavity ot ium 
Ih It et ot \ olul llitv of nevei k wmg oft, whieh mais to s m 
(xtntlis^uat onteinjoiaiy Hugo l&nevei piesent m him anl 
] is c [inlly lie tiom the bosencss and disordeis of ioim which 
u s ui tun s blemishes m Musset, anl fiom the eflomma y ct 
I mni tin wild onc( mat lus nobility of thought and {lentilul 
u ss t nntt i siv lum hom the lepio tell which Ins been thought 
t l st en the t Imic 11} p cifc t w >ik ot llieo{liile Gautiei lie 
hiiuitic woil is {cilnjs less likely to mtcic&t kn^lish than 
lien h lealcis tlu locil c lorn ot Chattc ton 1 emg ciitncly fdse 
t ic n tune ut cmvcutionil m the extieme and the leal { itlns t 

the s iv exchanged loi a commonplace dci otion on the poet s j ait 
ti hi bests wile In the same way the hnest pissa b es ot Oth Ih 
snrqly hsw y aim! i 0 ny s veision In Ins lemamin^ w oil s tl e 
det t of si ill m lmna^in^ the {lot and eliaiacteis oi { lose fi tioi 
wlicli his been noticed m GiniMci &, iea{ peais, to & ctliei (m the 
c of the Toil) al dun Took md elsewhcie) with si to ns oi the 
t tidious an l siijitl} affected ternpei which w as Yi 0 ny s chief t lult 
as a min In his {oems piopci none ot these faults appen, and 
he is seen wholly at his best It should be said that ot his post 
lmnnus work not a little had pieviously appealed piecemeil m the 
i in,dt ' i Dlw Honda* to which he was an occasional conti lbutoi 
1 lie pettiest of tin complete editions of his woiks (ot which theie 
ue su\ei il) is to be found m what is called tho PoUfo Bibliothequo 
tin pc it io) (G ) 

A IbO, a town of Spam, m the province of Pontevcdia, 
fbb miles by tail noith west from Madnd,is pictui esquely 
situated on the side of a hill (Castelo) which slopes down 
to the southern shoie of the Ria de Vi b o Ihe Ria is 
the most southuly of the gieat fjoids by which the vestem 
coast of G \licia is so deeply indented , Bayona at its mouth 
is 13 miles fiom the town of Vigo and Puente Sampayo 
at its head a somewhat shortei distance Some of the 
foimu walls still lernam, and there aie two old castles on 
the hill behind the town, the oldei streets letam then 
nariovv, steep, and tortuous aspect Theie are some 
fisheries at A T igo , but the manufactures of the place aie 
insignificant Its activity is entirely due to its magnificent 
anchoiage, it is a legulai poit of call for seveial mtei 
national hnes of steameis, and has a very rmpoitant trade , 
the chief impoits aie cotton and woollen fabucs, su 0 ai, 
hides, Ac 5 while cattle, sardines, gram, and eggs aie ex 
ported The population within the municipal limits m 
1877 was 13,416 

Ai c o, the ancient Otfc/ca (Ptolemy) oi Vitus Spam urn, has m 
modem tunes been moie than once attacked 1 y the English, — -ly 
Duke m loS5 and 1589, and by Cobham m 1719 Ihe PUte 
fleet was destioyed by the duke of Oimond and admirals Kooko 
and Stanhope an Aigo Bay on 22d October 1702 

VILKOMIR, or Wxlb-omikez, a distnct town of Russia, 
m the government of Kovno, 44 miles noith east of the 
capital of the province, is one of the oldest cities m that 
pait of wt stern Russia Rounded as early as 1025, it 
suffered much from the attacks of the Teutonic Knights, 
as well as from internal wais It flourished in the 16th 
century undei (! Magdcbmg law,” but soon came upon ad 
vetse times agam dnrrng the wars between Poland, Russia, 
and Sweden It was annexed to Russia m 1796 Its 
position on the principal highway from St Peteibburg to 
Kovno gave it some trade m flax, but this is now declining 
Its population increased fiom 7300 m I860 to 16,240 m 
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1885 Yilkomu Ins n fine church ditmg fiom the 14th 
ecu tin j 

A TLL A HE CONT AS a town of Li t/il, m the pioimce 
of Bilm 2 10 miles siutli west tioni the city of Ldm in 
the Thuim lo (Contis Pe pieno) i head stieam of the Rio 
dc C mta ( ) ussiaj c) wliuh uses on the cast slop if the 
nu^hbouun^ Sena cl is Almas, and flows them ta the 
oast at Pan ado Rio Contas This town, which lias a 
mi\i 1 popnlition (1SS0) ol 10 200 whites, Ne 0 ioos, halt 
ca tes and Indians, lies m a futile distuct iioduam, much 
cotton, su^ii, and tobacco It was bunded m 1713 1} 
some entcjpusm^ ‘ Paulistas who weie atli acted ta th 
distuct I \ the aunfeioiis sands washed down by the he id 
sticams of the Jusuij c It uciued tile title ot a t >wn 
m 1721, ami soon alteiw uds most oi the inhibit mts le 
mined to the present nine convenient site five miles lowei 
ch wn the Brum id o, on the hi^h load between Bahia and 
G-oynz Villa do Contas is the capital of the department 
of the same name, winch was detached m 1833 fiom the 
old department of Jacobma 1 

VILLA DO RIO PARDO, a tiwn of Biazil, m the 
pi ounce of Rio (Jiande do Sul, on the left bank of the 
Ticuby at its continence with the Pndo, about 80 miles 
due west fiom Poito Alegu, m 30° S lat and 52° AY long 
1 he Jacuhy, chief affluent of the eoasi lagoon Dos Patos, 
is imigible by small steameis to this place, which is one 
of the most flouiishmg towns m the piovinee, with a total 
population (1880) of 11,500, including 6000 whites, 4500 
Ne^ioes and colomed, and about 1000 cmlizcd Indians 
It had its oiigui m a foit built by the Portuguese at this 
l mt m 1751, but was not raised to the lank of a town 
till 1809 There is a laige \ aush chiuch. founded m 1769, 
besides sev eial otliei eliuiches and thiee schools, but no note 
w oi thy buildings The distuct is futile and w ell w atei ed, 
and grows an excellent flax, which supplies a number of 
local hand looms A consideiablc export tiado is earned 
on by the livei ciaft, which lieie ship matd (Paraguay tea), 
jeiled meat, linen, and othci pioducfcs foi the coast towns 

VILLANI, Giovxxni (< 1275 1348), Italian ehiomclei, 
was the son of Villano di frtoldo, and was born at Ploitnce 
m the second hilt of the 13th century, the precise year 
is unknown He was of good burgher extraction, and, 
follow mg the tiaditions of lus family, applied himself to 
commerce During the eaiiy yeais of the 14th century 
he ti a veiled m Italy, Fiance, and the Netherlands, seeing 
men and things with the sagacity alike of the man of 
business and of the historian Befoie leaving Ploience^ 
oi rather m the interval between one journey and another, 
he had at least taken some pait m that tioubled penod of 
civil contentions which Drao Compagai has descubed, and 
winch swept Dante Alighxeu into banishment In 1301 
Viliam saw Chailes ot Valois ruining his country undei 
the false name of peacemaker and was witness of all the 
misery which immediately followed 2 * * * Somewhat latei he 
left Italy, and m September 1304 he visited Flanders 
It is not well ascertained when he returned to his native 
city He was certainly living theie shortly after the 
empeioi Henry VII had come to Italy in 1312, and piob 
ably he had been there foi some time before AYhile still 
continuing to occupy himself w ith commerce, he now began 
to take a pionnnent pait m public affairs In 1316 and 
1317 he was one of the pnois, and shared m the crafty 
tactics wheieby Pisa and Lucca were induced to conclude 
a peace with Florence, to winch they weie previously 
averse 6 In 1317 he also had charge of the mint, and 

1 Ritter, and with him nearly all other geographers, wron D ly make 

this place still the capital of Tacobma, although Millet de Sunt Adolphe 

(n p 404) distinctly makes the statement given in tho text 

- See Viliam, Gironictt , bk vm ch 37, 38 

9 Gwon , bk ix ch 80 
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dniin^ Ins admmistntion of tins oih e ho rrllccUl its 
culm icier Is and ini a i n istn mil ol ill the can 
stiurl m I loi en e up t) his il ty In 1 21 Ik was r uun 
< b )sen piu rt nd, the 1 lc icntnu s hail just then unda 
tal en the ubuklin^ oi tne city w ills Ik and some otl a 
citizens w ci o deput 1 to lxk att i the woik Ihev weie 
afU i w ai ds accused at li i\ m ^ div ei \ ed the pul ho m jih > to 
pm ite ends but A ill mi < lc u ly est iblished his nmoccni e 
11c was next scut with the aniy i n a list Citniun 
t istncmc, loid ct Lucca, ai c 1 v s present at its debit 
it Altciascio In L ;2s a tend le 1 unm visittd nnny 
]io\mcs of Tilly, including Tuscany tnd A ill mi w is 
apj omted to ^uaid Tloitiu c h mi the w nst efluts ct thH 
dxstiessin^ puird He his hit a ie oid ot whit was 

dono m a chattel of his CJnnu / , winch still icmuns i 
monument of the economic wisdom m which tin media il 
Tloientines were often so to ieitly m advance ot then a^e 1 
In 1339, some tune a4ci the dcith ot Castiuccio, some 
nch I Joicntme meichants, and among them A ill mi tieated 
foi the accpnsition of Lncca by I loience loi 80,000 Hoims, 
oiluing to supply the lai^ei pait of tbit sum out of then 
own pnvate means , hut the negotiations tell ihiou 0 h ovvm 0 
to the distoids and jealousies then existing in the Govern 
ment (Chto/i, \ 113) The folic wm^ year A lliani supei 
intended the makni & of Andiea Pisanos bronze doois of 
the baptistery (see vol xi\ p 122) In the same ycai 
he watched over the laismg of the campanile of the Badia, 
erected by Caidmal Giovanni Oismi (Ch >?? , x 177) 1 1 

1341 the acquisition of Lucca was again undei tieaty, 
this time with Maitmo della bcah, foi 250,000 Hoi ins 
Viliam was sent with otheisasa hostage to Femra, wlieic 
he remained foi some months (xi 130, 133, 135) lie was 
present m 1 loience durm ta the unhappy period thit elapsed 
between the entry of the duke of Athens and his expulsion 
by the Floientmes (\ii 1,2 8, 15, 16) Imolvcd through 
no fault of Ins own m the failure of the comma ml com 
pany of the Bomecoisi, which m its turn had been diawn 
into the failure of the company of the Budi (1345), Viliam 
tow aids the end of his life suffered much pi i vat i on and foi 
sometime was kept m pnson In 1318 lie fell a victim 
to the plague descubed by Boccaccio 
llie ilci ot wilting the Ghron th w is sug^ sfccd to A lllim un la 
the following cut umst in es c In th y u of Clmst loOO lo^e 
Lomlico A III male m lionom of Clmst s nitmt} i sj nl and 
gicat mlul to enee Anl I, findm^ mysoli m tint blt&s 1 pilgum 
in tho holy city of Rome, seeing lie i £,11 at uid ancient icm mis 
an l leading the histones md to i it dec Is ol the R mans as wnttui 
by A ligil, feillust, Lucan, Livy, ^ alcnus, I inlus Oiosius ui 1 othci 
maslcis ot histoiy who wiotc the exploits ind dee Is, both guat^nd 
small of tho Romans and also of stian ,ns 111 the whole w 01 Id 
considcnng that out aty of 1 loience the daughtei ml odspim^ 
of Rome is on the meicaso and destined to do gicat flunks, as 
Rmicis 111 hei dcchnc itappeiied to me fittmg to set tbwn 111 
tins \olumo and new cliionielo all the faets ind beginnings ot tho 
city ot rioientt, m as tai as it has been possible tom to collect 
mil discova them, uid to follow the doings ot the Floientmes at 
length and so m the yeai 1300, on my return tioiu Rome 
I legan to conq lie this book, m lionom of God and oi th<. blessed 
John, and m piaise of oui city of Fbience * b Aillims woik, 
wutten in Italian, makes its appearance so to say, unopcot dly m 
the histoiical hteiatuie of Italy, just as the histoiy ol Ploiaiee the 
moment it emeiges fiom tht humble auluncatam ongm assigned 
to it by legend liscb suddenly into a nch and poweiful life ot 
thought and action Nothing but scanty and partly le^cnlaiy 
roc oids had picceded Yillimswoik which le&ts m put on them 
Hie Gc&fct ffotcnhnmum ot ban/ uiome, staiting fiom these a ague 
ougms, begins to be moie definite ibout 1125, at the time of the 
union of Fiesole with Floience The Chi on if 1 c?( Oi igui Cmfutis 
seems to bo a compilation made by vanous Inn Is md at vanoxis 
times, m which the diffucnt legends xtgailmg the city’s origin 
have been gradually collected The Annala Flmentim Pnmv 
(1110 1173) and the Annates Ftowntini Stcmuh (1107 1217), 


4 Chi on , bk x ch 121 

5 On VilLni b imprisonment, see Massoi’s biogi iphy ofViHani, men 
tioned below 

6 Chum , bk vm ch 38 
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I 'll 1 t t ill -in 1 1W ho t U 1 1 1 % n 1 M ml lit n 1 tills 

ml sun in > hit ii 1 hf ts i li his u I h c m 

1 i\ it l t i 1 \ 1 1 il \] I il t s H \ s 1 i 1 til u ltiuy 
(> wit ns this hi t \ m 1 ji ml sibnih tut nuti nuLtlie 
i istituti n l II iu its ustoms iu Instil l n i , anl 
its aulmnnjfth Inniltstiim lout Iut i hi] ihais 
un lull 1 i U wli ct th still i il IitihchisiRscupl 
A W 1 UIU V ls , d 1 1111 Xl[t wl tloiji hi ii t Ins 
u t tli li mi olcuiiu, t Uiup,n it his iht tl\ ntv* oi 
^1 it i mi qli ita so tint til in Ins vr ik is i w li It hi may h 
^ il 1 r 1 ^ ^ kioni I i who 1 is iv ml n m Italian 

Ui nnn> <bth ilti s mi ot 1 with the julh iti n oi this mo t 

imp n taut t\t 3 l« hi that ) pi m tilth pi j lati uofiiciict 
iditnu I’ll! Itilnn Histui il In t it i U litoly fiuul f, 1 is 

hr\v vein ul l til ui t> iq in t a iv 1 In th ml tin n it colloj 
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Ailluus 6/ tirf was t ntmuel by t vo oth i w litas if the 
same mnn tl) Mvth o Ahlvm Ins Ixotha if whom nothin., 
is known sn th it Ik was twi m mu l, m i th it he died of th * 
ila^ic m 131 u tiim I it down to the > a ot his death 
hlatt os woik, though mi nci to ( io\anms is ne\uthd ss uiv 
-v iluiblc Uiui pohvwnta than ius biother and a less icute 
ohscnci AUttco is well infoimcd m Ins facts anl lor the uus 
of which he wiins is one of the nnst impoU int soukcs ot Itihm 
h!sto^ (2) raiuo ArLLm the sen oi Mattoo, fiounshul 
m the end of the lith vi 1 the beginning of the l>th eentiuv 
In Ihs continuation th)uc,h showing glutei litany ability, he is 
vuy mhuoi aaan lustomu to his mt leeessois His most Valuable 
woik was l olkction of lives ot lllustuous rimentmes Tww e, m 
1401 and 1404, he w is chosen to explain m pul he the Dui?u 

unfewlwnt* ^ riortatirib * Thi yen of hie death is 

MW 

o/ m u f (ihSS) B uarimn Labt s it ee l (17-M Rmu».t m* i not iv 

,’i M 

\yxi Gifttsbe ht t (T bb^) , IXaifcwit, (Otti) Omnia lilhm uu l du L 

ftEyr ~^&d%y,\Xu a • ; 0 ?s‘vl 

I m X it u U Xtxl S rtt M n s nttUofentf™] At 
dela is (IWm) tolluahisUa, S hi UU Ital (lb07) ( (tf B ) 

ObiUTDK IxitTB Ffcxor, Duke ox (1653 
1734), French general, bom at Monlins on 8th May 
l Go 3 After spending some time at the college of Jnillv 
he becamo a page oi the pmd Cctttit, and then entered 
the army as a volunteer He first saw semce m Holland 


mi la T Dins \IV nnd hter under Conde, Tuienue and 
[uxunlour^ in ( cimuny, wheie m 1671 he obtained the 
i rnmand t a troop of hoise Hostilities bein^ bioUw,ht 
t > a ibst I ) the peace of Nimegucn m 167b, ho was sent 
s i ul issadoi t j the couits oi Vienna and Munich, m 
wlu h < ai icity he to ieatly distinguished himself In 1703 
ho i end the command of an aim} m oidei to succoui 
th doctoi ol Pa\am, who had ebpoused the cause cr 
inn e iu the V u ci Succession On 11th Octobei ho 
l utc 1 at rnedlingen Louis of Laden, the Austnan com 
in nlei In the be 0 innm & of the following }en he 
tit ini cl kehl uid ohccted a -junction with the aimy ci 
U cUctoi Fie then conetived the daim^ prcject oi 
nnulung on Vienna The united foices deiexted the 
Vnsti l ms undei Count fetyium at Ilochstadt, but his 
skilhiil} conceded pio]ect, winch had every piosiect of 
sut( tss owm^, to the sexttued state ot the Austnan ioices, 
h id to lie al indoned on account of the pusillanimous con 
duet at the elector Villais was next sent to subdue the 
L musauls the Ihotestants of the Ccxennes, a task which 
he completed ly a judicious combination of military skill 
a il cluuenc} In 1705 the noith eastern fiontiei, whuh 
wis thieatened ly Maxlhoiou^h, was defended l y Villais 
with such skill md ability that Mailborou^h was com 
1 ^tcly I idled m his attempts to penetrate into France, 
an 1 c\tn com] idled to letieat Villars took ad\a ita^,e ot 
this opportunity to match into Alsace, where he captmed 
seieial towns akn a auth to ieat quantities oi wai matemls 
ldcngm & to Mailboiough and Piirno Eugene These 
t(h intakes were, however, counterbalanced by Villeioy s 
defeat at Pannlhes Aftei two short campaigns m 1707 8 
A illais was sent (m 1709) to Tlandeis to oppose Mail 
1 oiou^h and Pimce Eugone He was, howevei, defeated 
at Malplaquet and sexeitly wounded The weak state of 
hib health, the consequence of his wound, pi evented him 
during the next twoyeais tiom engaging m active sen ice 
In 1/ 12 Villars, at the head of an aimy raised with gieat 
difficulty by the Fieneh, defeated the Austnans undei 
Albemarle m a Inlhant action at Denam, compelled Pnnce 
I ugene to laise the siege of Landrecies, and took sever al 
f i tresses and towns This bnlhant campaign laised again 
the almost despeiate foitunes of France and led to the 
tieaty of Utrecht (1713) and the peace oi Rastadt (1711) 
Foi many yeais after this Villars exerted gieat influence 
at^ eouit, until he was finally supplanted by Flcuiy In 
1733 the wai with Austna again bioke out, and m the 
following year Villars, although over eighty yeais of age, 
was sent to take command m Italy But after some sue 
cesses he demanded his recall, either in. consequence of his 
mcieasmg infirmities or of disgust at the conduct of his 
ally, the Jang of Saidmxa , he died on his way back to 
Fiance, at Turin, on 17th June 1734 
VILLEFRANCHE DE ROUERGUE, a town of 
Trance, chef lieu of an airondissement m the depaitment 
of Aveyron, is situated 390 miles south of Pans by the 
lailway to Toulouse, on the right bank of the Aveyion 
One oi the three bridges that cioss the rivei belongs to 
the 13fch century, and the nanow, winding streets aie full 
oi gabled houses of the 13th and 14th centuries The 
cluucfa. of Notre Dame (1260 1581) has a imo and two 
fine lose -windows of the 14th and 15th centuries The 
steeple is represented by an unfinished square tower (190 
leet) In. the mtenoi the stone pulpit, the i lck woodwoik 
of the choir, and tapestiy of the 16th century are worthy 
of notice Some parts of the Carthusian monastery, now 
used as a hospital, belong to the 15th and 16th centunos 
the little cloister is a masterpiece of the best period of 
?° > pke fine pulpit of the refectory and the Gothic 
arctotecture of some of the rooms hawe been preserved 
iueft quarries of phosphates are worked near Yifiefranohe 
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The population m 1 ^S1 u A s Si3I (ammm 10 >f < md 
m is SO SO 9 2 (commune Osh) 

Yill lnutlie f uu le 1 1 \ 112*. v sit&mm b tl urn ions 

n imumti mt 1 1) U^h n tl 1 oiii i c n t t L ulus 
In 1° IS it wis si 11 uu hm^ tint suiqtuny h s v\ i \ I 
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VHLLL1 ti INC HE SHU SYO Nr, a toiiui Rial md 
manufacturing town of li m<e clict lieu ot m an ndiss 
muit m the department ol Rhone, is stuiUd on the 
Moi^on, utu its junction tv ith the Sum, IS miles Ly i ail 
ntai ly n n th o f Ly ons 1 he chief mdusti i il establish ment s 
are factories of coaisc woven & oods, cotton, fustian, c mclle 
1 ms, pimts, and blankets, tin yaicls, pudding woiks, 
spinning mills, distilleues, foundues and a saw mill lhe 
wines of Bcaujolais, hemp, cloth, linen, cottons, dia^ciy 
^oods, and cattle aie the ] nmcipal ai tides of ti ado An o 1 1 
Renaissance house i& used as the town hill The chuxch ol 
Notie Dame des Maiais be^un at the end of the 1 ltli md 
finished m the 16 th centmy, has a towel md spue (i el mi It 
m 1S62), standing to the n & ht ol the facade (1 r >th ccntrny ), 
m which are cai ved w ooden doois Yillch anche is the se it 
of the pi imary noi mal school of the depai tmont The popu 
lation, 12,032 (commune Id, 074) m 1681, was 12,157 
(commune 12,518) m 18b 6 

lhe town £>ievv up licai a town fiom wli li the 1 ids of Beau]cu 
enfoicc 1 then lights ot toll on the Buigun ly m 1 Ly on i x l lhe 
nxmc nose oxxt of piiul Q es panted by Ormehai 1 1 ot Lcaxqeu 
which wue continue l anl cxtenled by 1 is successor Undei the 
dukes cf 1 ui 0 un ly A lllcfian he w is the capital of Peaiqolais an 1 
letamel some of its pnvile^es when uniiod to Tixnce Lai on des 
Alicts sacked the town and dcmolishel the lampaits m 1502 A 
well known academy was founded heie m 1695 

VILLEHARDOUIN, Grom oy be (c 1160-/ 1213), 
the first vernacular historian of Fiance, and peihaps of 
modem Europe, who possesses hteiaiy ment is xathei 
supposed than known to have been bom at the chateau 
fiom which ho took his name, near Tioyes m Champagne, 
about the year 1160 Not merely Ins liteiaiy and hi&tou 
cal impoitance, but almost all that is known about him 
comes fiom Ins chronicle of the fifth ciu&ade, or Conqvote 
de Comtantinopk Nothing is positively known of his 
ancestiy, for the supposition (on^mating with Du Cange) 
that a ceitam William, mai&hal of Champagne betw e§n 
1163 and 1179, was his father appeals to be erroneous 
Villehaidouin himself, howevei, undoubtedly held this 
dignity, and ceitam minute and peihaps not veiy tiust 
woithy indications, chiefly of an heialdic charactei, have 
led his most lecent biogiaphers to lay it down that; he 
was not bom eailiei than 1150 or latei than 1164 He 
mtioduces himself to us with a ceitam abruptness, merely 
specif v mg his own name as one of a list of knights of 
Champagne who with thou count, Thibiult, took the 
cioss at a tournament held at Esery sur Aisne at Advent 
1199, the crusade m contemplation having been started 
by the preaching of Eulk de Neuilly, who was com 
missioned thereto by Pope Innocent III The ne\t year 
sit deputies, two appointed by each of the thiee allied 
count b of riandors, Champagne, and Blois, weie despatched 
to Venice to negotiate foi ships Of these deputies Ville 
haidoum was one and Quesnes de Bcthune, the poet, 
another They concluded a baigam with the seigniory lor 
tianspoit ancl provisions at a fixed price Villehaidouin 
had hardly i © turned when Tluhault foil sick and died, 
but tins did not prevent, though it somewhat delayed, 
the enterpnse of the crusaders The management of 
that enterpnse, however, was a difficult one, and cost 


A illehai lou n anotliu eml a y mto Italy to puv nt 
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wue Uunt tj ]^jy then } i n m i y to l I T lv T u d 
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one li my case foi the itti k oi tv > Chu tun eiti s, 
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it is t< und th it the c\[ edition ne\ei went oi akei 1 1 + o 
to the Holy Lind it all 1 lit the dtsiu to disehu^e 
< lli^ations mauied is id daul t respect al le m itself an l 
Y illehai d min, as one of the actual negotiate is oi the 
baigam, must have ft It it with ^cculm &ticn 0 tli 

I ho ciusadeis set sill at last, and Zu i, wh ch th 
Venetians erveted, was tiken without much tumble The 
question then aiose whithci the host shoull b ) nt t 
Y illehai doum cbes not tell us of any dnect pait taken by 
himself in the deb ites on the question of mtufeun^ oi not 
in the disputed succession to the empire of the I ast — 
debates m which the chief ecclesiastics pesent btion^ly 
protested against the diversion of the eiitupiisc f^om its 
piopei goal It is quite cleai, hcwevei, that the iruisliai 
of Champagne, who was one of the leaders and innu 
counsellor of the expedition throughout, sympathized with 
the majonty, and it is fan to point out that the tempt* 
tion of chivalrous adventuie was piobahly as gi it as that 
of gam Ho nanates spuitedly enough the dissensions 
and discussions in the wmtei camp ot Zaia and at Coifu, 
hut is evidently much moie at ease when tin voyage was 
again resumed, and, after a fan passage round Gietce the 
ciusadeis at last saw before them the gieat city ol Con 
stantmople which they had it m mmcl to attack AA hen 
the assault was decided upon, Villehardouin himself was 
m the fifth “battle, ’ the leader of which was Alathieu de 
Montmorency But, though his account of the sie to e is 
full of personal touches, and contains one lefeLence to the 
numbti of witnesses whose testimony he took foi a ceitam 
wonderful fact, he does not tell us anything of his own 
piowess After the flight of the usurper Alexius, and 
'when Isaac, whose claims the crusadeis were defending, 
had been taken by the Greeks fiom prison and placed on 
the throne, Villehardouin, with Montmorency and two 
Venetians, foimed the embassy sent to auange terms 
He was agam similarly distinguished when it became 
necessary to lemonsti ate with Alexius, the blind man s son 
and v irtual successor, on the non keeping of the teims 
Indeed Ahllehaidoiun’s talents as a diplomatist seem to 
have been held m veiy high esteem, foi later, when the 
Latin empire had become a fact, he was chained with the 
delicate business of mediating between the empeioi Bald 
win and Boniface, maxqius ot Montfenat, m winch task ho 
had at least paitial success He was also appointed mai 
slial ot “ Itomanie ’ — a teim veiy vaguely used, but appa 
lently signifying the mainland of the Balkan PcmnsuJ i, 
while his nephew and namesake, afterwaids prince of 
Achaia, took a great pait m the Latin conquest of Pelopon 
nesus Villehardouin himself before long received an un 
portant command against the Bulgarians Ho was left to 
maintain the siege of Adrianoplo when Baldwin advanced 
to attack the relieving foice, and with Dandolo had much 
to do m saving the defeated crusadeis from utter destm 
tion, and conducting the letreat, m which he commanded 
the icai guaid, and brought his troops in safety to the sea 
at Rodosto, and thence to the capital As he occupied 
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l hi l in tl it ms l l \j t l 1 it n aLs u t, hi wi t 

th tlu nl ii 1] nlullsipin til tail mil li ntnpi 

u ) l o t> w i 1 3 i\ m 1 il l 1 1 is un u i i ii t u 1 3 
i in ji ut tl s nU i i i i s ti 1 1 it ml m n l i C mst 
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n clinch 1\ 1 s t 1 s ( i k oi unj iuj hi t s wnh t 1 
< I il i tU d s 1 q U n t tl s i i 4 tat twill l t ilul u 
c aits it Const inlimq k iKdf at 1 il \ 1 211 ml cl twh u t< 1 
f uul mils ih leant mjnuics th htu 0 1 J / wilt is 

au l the taih 1 111I1 il 1 is of tlu Aiilmmn nmai s 11 l 01 
i/u ti a Anl this latter outlast is ill tl m 1 staking tint 
Vilkliaidoiuu ibices with mind imp il 1> him hom tl 
a xy wilt r> m mnnj 3 nits of style and }h is li^\ ih hu 1 
chtpcisof 1 is w ik hue Icon justh enjudt th 1 a 
t l it a chin in 111 win! law te all 1 tit \u,n t m^cf tl 
nl j ct ot each, m tie il s nee ot my ittcmrt t mu on the item 
tive in ike puis hu is, md m }>oeti al 1 ith 1 tl in posn 1 cut 
01 lei of the sentences Un lonl tulty this lnlf \ etit stele (im 
mated as it is anl luleemul horn an\ hai n c ot bastaity l>j tie 
fnshness anl vi^ m wluch ptnadc iti 1 Ids not 1. little 1 2 tl 
chaim of the 1 ol Its suuessnn of w 1 1 petmos conaentx nil 
md jetvi^oims as the illuimintiom of a mtdieeal nunusenjt 
and m thoir aeij com ention ility fiet fioni all thought oi htei ai\ 
pcbontiticn, must chaun dl leaders Ph sobei lists of names 
with which it opens the a count of the uni assj si 1 usings like 
in its estimates of costa anl terms, anl sul laity bnaknijj into a 
fenent dcuuption of luw tl siv deputies, postutm^ them 
sebes on the eaitli and mcping w um tens h^e 1 the d p and 
jicople of Venice to haa e pty on hi usalom the story nnmcdi it h 
following how the aoung count Thibault ot Chimp ague laism^ 
himself bom 1 aukbtd mhisioj at the successful 1 turn of his 
ambamdou “la a sus et ehesauchi ct hu * eomf»nnt domaps 
cai on<|uea puis ne chevaucha qui eel foi7 compose a most striking 
ovei tui e 1 hen the history 1 mpsu into tho business we an an I U Hs 
of the debates which took place as to the best means of earning 
out flie a ow affcei the eauntk decease the raidenous, too ill kept 
at Y urn e, the plausible suggestion of the Yenc tians that tho b ahnee 
due to them should be Tnaal up by i pint attack on their enemy, 
the king of Hungaiy YiUehtudoum does not m the least conceal 

in the very phrastH*! the cianscms) was reiy°* angry with this. 
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i 1 It t th ^pibli which had bj illy kept its bai^un 

n 11 Uiaul l ftl pice cl the infamy of bi taking ompau^ 

1} | it i 1 ml 01 of a pint issociation and ].eih ip 01 the 
I { ill ss I not 111 11 1, Ul ail iduntuie whence a it pesents 

j till n the 1 stmtion cf the disii hente 1 pmec ot 
tn 1 ] sui 1 li 1 m e use pute as 1 lausible as tlic li pu 1 1 
1 i tl 0 l 1 i A 11 A fin ous ] is&i^, and one shoit u oupi 
i j 1 is il t 1 id in n tl e cl l llmd do,e Uanddo who ha l 
< io h 1 1 1 1 1 an 1 (it sen j 1 stajnpafc home) ( 11 1 Is 

1 t 1 d\ it I & } uk n la t st biaus et n en \coit gote 

| t 11 h 1 1 tl e f unost m hjit 

’ It illle t til to itt 11 ] t inyfuithoi anatysisottle 
( 1 J it it is n t nrq it nent an 1 is at the sime tin e 

1 i l wl t 1 as 1 ecu ilicaty sill to up it that Y ill hu 

1 1 1 1 1 iid as it is is m icahty one ol tl e e ptdl 1 ool & if 

I tin 1 t 11 1 ty f 1 its menfc 1 ut 1 cause it is tl c m ist 

1 Hi 1 l th mot still m & en bodnn lit m out in] 01 11 y 

It ntu il th s ntiments which determme l the ictiou of a gi at 

II 1 nn 1 11 taut | ciio 1 ol lustoij Iheic aie hut iciy f w 1 il s 
1 1 1 1 11 this position, ai d Yillcl aidoum & is one ot them li 
1 th 1 ontem] ei iccoidof the crusades pciished vso should 
ill 1 die 1) ail ot tl is to undastml and icali ?e wliat tie 

1 1 til ittitul of ci us lias cflcutomcl nights and the 1 stwis 
u 1 \ ith ut tins we shoul 1 li k the eailiest, the most undoubte lly 
111mm in l the m st hu ictonsti of all such iecoid& Ihe aei^ 
j cnsistuic> utli which A lllehaidomn is dupeable, the ilsen c 
t c 1 pmcti n with which he itlatcs the dianpn^ of a sieiel 
1 i,i us pl 0 nnn rt e into something by no means unlilc unit 
< hi 1 ai l on tlic ^icat scale a Id a chaun to the be ol Foi 

nil 1 us is it is it is entnelv fiee fiom the veiy slightest touch ot 
hi 1 0 11 > 01 m leed of self consciousness of any kin l Ihe famous 
1 npiou ot the invades, jesta Den jpe / F 1 ) ancob, was evidently to 
1 llkhai l tun 1 jlain matter of fact descuption and it no nine 
un d 1 1 lum 1 doubt the dmne fivoui being exten led to tho 
\[ litioiib nust Alexius 01 Theoloio than to doubt that it w is 
1 ui to e\pe Utuns a^xmst Saiacens and luiks 

The puson of Villehaidoum reappeaib foi us once, but 
once cnly, 111 the doiomcle of bis contmuatoi, Hcmi de 
1 \ alencienne^ Theie is a gieat gap m style, though none 
in sn) ]cct, between the leally poetical prose of the fust 
histon in of the fifth ciusade and the Latin empnc and 
the awkwaid mannensm (so awkwaid that it has 3)een 
taken to iepie«ent a “disrliymed 7 veise chiomcle) of his 
follow ci But the much gieatei length at which Y llle 
Imdcum peais on this one occasion shows us the lestiamt 
which lit must hate exeicised m the passages which deal 
with himself m his ow n w 01 k He again led the 1 anguaid 
m the cmptroi Hemj s expedition against Bunlas tho 
Lul^man, and he is icpiesented by the Valenciennes 
s rile as encouragm^ his soveieign to the attack m a long 
spach 1 ben he disappears altogethei, with the exception 
cf some bnef and chiefiy diplomatic mentions Du tan^e 
disemeicd and quoted a deed of donation hy him dated 
li07, by wluch ceitam pioperties weie devi&td to the 
churches of Notie Dame de Toi&sy and Notie Dame de 
Ti oy cs, with the reservation of life interests to his daughtci s 
Alix and Damtiones, and his sisteis Lmmelme and Haye, 
all of wliorn appear to have embiaced a monastic hfc Y 
lettu addressed from the East to Blanche of Champagne 
is cited, and a pai al lecord of 1212 styles him still “ mai 
shal ot Romania The next y ear this title passed to his 
son Eiard, and 1213 is accordingly given as the date of 
his death, which, as there is no record 01 hint of his having 
letumed to Fiance, may he supposed to have happened at 
Messmople, where also he must have written the Gonqutfe 

Tht hoc k appeals to have been known m the ages immediately 
succeeding hi& own , and, though there is no eontempoioi} manu 
suipt 111 existence theie aie some half dozen which appeal to date 
from the end of the 13 th or the course of the 14 th centuiy while 
one at least appeals to be a copy made from his own woik in that 
spuit of unintelligent faithfulness which is muih more aaluabk 
to posterity than moie intelligent editing Ihe fust punted <di 
tion of the book, by a eei tain Blaise de Yigen&ie dates from 1585 , 
is dedicated to the seigniory of Venice (Yillehardomn, it should be 
said, has been accused of 1 lather unfaii piedilection foi the Veue 
tians), and speaks of cithei a part 01 the whole of the memoirs as 
having been printed twelve ycais earlier Of this eajher copy 
nothing seems to be known A better edition, founded on a Nether 
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YILLLMVJN, Ant hi we >is (1790 1^07) lustomn 
of hiencli litu iLue, xx is 1 om at Pans oil lltli Tune 17 )0 
He axis ethic itcd at the ly ee Louis le Gi and, and xx is 
only txxenty xxlicn lit xxas ap p mttd to in issistant 
mask i slup nt the lycu Chailcma^nc This a|pointmcnt 
xxas slioitly exchanged fox a post at the IcjIc Noimalt 
Ht tail} dtx ck 1 himself to tilt < ompositi an of the Vt idem it 
prize essays xx link haxt founded the foitune of so many 
Fienth men of lettcis, and m 1 SI 2 ht ^ until the ]ii/e 
xxith an thqt on Mont n^ne, ax Inch was followed by otliti 
successful attempts His second successful essay, On Ci lit 
ct6?n } had the honoui of htin & -read by the author btfue 
the Academy and the allied sovciei 0 ns who were then 
(Apul lbl4) m Pans Under the lestontion he xxas 
appointed, hist, assistant piofessoi ot modem histoiy and 
then pi Dfcssoi ot Pitnch eloquence at the Soihonne Hue 
he be^an and continued for about ten yetis a senes of 
literal y lectiucs which had an evtiaoidinaiy effect on his 
y oun^ei eontempoi ants The seciet melted of \ lllemun s 
to ieat p opulanty and immense influence is only to he undti 
stood hx exact observation of the time at which he came 
He had no xeiy exLaoidmaiy gift of style, noi xxas he a 
xery on^mal thinker But he had the to reat advantage of 
connn^ just before the Romantic movement ot haxmg a 
wide and catholic love of literatuie, and, at the same time, 
of not being an extremist All, oi almost all, the clex ex 
young men of the biilliant geneiation of 1830 passed undei 
his influence , and, while he enchanted those of Romantic 
tendency by his constant leferencc to, and his frank appiecia 
tion ot, the beauties of English, German, Italian, and Spanish 
poetiy, he had not the least inclination to deciy the classics 
— eithei the classics propel of Gieece and Rome or the so 
called classics of France In 1819 lie published a book 
on Ciomucll , remarkable foi a Frenchman of his day, and 
two years latei he was elected to the Academy The time 
xxas more favourable than any previous time had been to 
liteiary men with political inclinations, and Yzllemam xvas 
appointed by the restoration Government “ chef de Pirn 
primeno et de la librame, ’ a post involving a kind of 
megular censorship of the press, and afteixxaids to the 
office of master of i equests Like othei s, how ex ei , Y lllemam 
became moi e and more Liberal, and before the revolution 
of July he had been deprived of his office and had been 
elected deputy for Exieux This secured his foitune undei 
Louis Philippe’s leign, and, though he did not long sit m 
the loxxer chambei, he leceixed a peeiage in 1832 He 
xxas a very impoitant member of the council of pubhc 
instruction, and xvas twice minister of that department, 
while at the same time with his elcxation ttf the uppei 
chamhoi he was made secietaiy of the Academy This 
combination made him dining the whole of the July 
monaichy one ot the chief dispensers of hteiaiy patronage 
m France, and, though he nevei diexv cn himself the 
personal ill will which his friend and colleague Cousin 
attracted, it was almost inevitable that he should displease 
many toi every one that he gratified Villemam’s literary 
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enc of lus (mpl yments an l n lit iticu i c ipit cl 
xxith this ot lus mil 11 m A nlcmun, m f i t xv is a 

m m xx h o had at < in t me clu llx 1} a i lent a i c Din i 

daiit ae juuc 1 a \ sit i n to xxhi li lie \x as n t quit e pm l 

Some nfkvLms on lmn in the Net c f 1 i s ls t le 

leun l m Saintt Leuxes L m i s 7 1 L t ul x 1 \i t e 
as is too often the case m tlut < oilc( tion xxhen ltutas 
t) contempt inues, hush But it is c it am that he had 
little oii^m ility of tlyou 0 ht oi ddimtene s ol htuaiy 
theory, that he was ratlici a clexci exp onent of ide is which 
hi]pcntel to be lopuiti than a comm ccl ie^s nci ml 
tint he h id an u nine ihnnaiion of su ecss His death 
took line it 1 ms cn btk Atay lbb7 

"Vill 1U11U s chi ixx ll l-all C ? ( I tto rt 1 i 

t x lun s }int L u lit 1 1 ci 11 tinn^ u li i ni t 11 n*, 
itteixx n Is in lbl 1 It i ix ix h uisn 1 1 i liuu i, it nq 

judgments cn ill its ct sulj t nl illust tu n \ ix \ 11 11 
t shi n m xxlich A ill mun sitisi l i 1 ti mht l „ j i t i 
xv hidi lnl pist 1 omt ixv u tint lit litui \v is ii t luit 1 t 

the pcluclions ol the n cn ot tl e / i I I Ah o&t ill 1 is 

1 t i xx ul s xx In h ic uum i ns on ist ei ollcciions t V a l i i 
tl j 1 tui s iu 1 lit i y -in 11 ist u il s xs 1 vxev l 1 
1 ^mxith i su) si nhx lust noil xx ii s hi he l l \ th u 

tlic posthumous Lhbt j of 6- e jo y T II on x 1 lih h 1 \X le n 

1 luxxn to be engage 1 toi many y us an l the lon^ l 1 v t xxlu h 
hit b en the c mse of not i f x sucisns Alll ouAi i ) il l 
m nt it lull lm lly sup pi nt \illennm seuly Veal i uc 1 tin s s 
lus title ti loiiumlianec lid fame — such fame xs n, 1 1 tax teach 
x ho succeeds iu stinm to up^ th liteiai j faculties ol men m ic highly 
qitc l than himself 

VILLEN a town of bpam, m the piovmce of Alicante, 
is situated 37 miles by rail to the north xxest of that toxxn, 
on the iL,ht bank of the little mu Vmalapo It his 
nanow winding streets, and is crowned by a picturesque 
looking old castle The slopes of the surroundm^ hills arc 
clothed with vines, and theic aie also some evtcnsive salt 
lagoons The annual fan of Villen a (29th Sept -5 tli Oct ), 
dealing m the produce of the neighbour lie id, is still of 
eonsideiable importance The industuos (soap making, 
•weaving, distillm 0 ) aie not e\tensi\e The populaticn 
xxithm the municipal boundaries m lb77 was 11,124 
YILLENEUVE SUR LOT, a town ot Fiance, chef lieu 
of an auondissemcnt m the depaitment of Lot et Garonne, 
is built on both sides of the nvei Lot, 22 miles ncith of 
Agen by a line which blanches at Penno from the Agen 
and Pengucux Railway Large portions of the 13th 
ccntuiy mmpaits, altered and sm mounted by machicoii 
tions m the 15th centuiy, still icmam, and hi to h se^uai e 
towels rise above the gates to the noith east and south 
west The principal arch of the budge (13th century) 
has a span of 118 feet and is 59 feet m height, and was 
built m the leign of Louis YIII Arcades of the 13th 
centuiy sunound a squaie Important maikcts of cattle, 
horses, wanes, and Agen plums (£120,000 xvoith e\poited 
annually) aie held Boots and shoes, sausages, tiuneil 
toods, and buttons aie made, and there are maible works 
and large mills The population m 1881 was 9520 (com 
mune 14,560) and m 1886 97b0 (commune 14,693) Of 
these 1102 were pusoneis at Eysses 

Yillcncuve originate 1 in a fm tress built m 1264 xs ncfuge lot 
tlie inhabitants of Pujols xvhose town had been destroyed in the 
Albigousun "Wax The English held it from 1279 to 1337 and 
again m the 15th century Less th m a nnlc lx >m Yillencuv the 
founcr abbey of Pysscs f oun h d ibout the 7tli centuiy, stands on 
the site of the Romui town ot Evusuxu It is now used is a 
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c itnl pis n an] a Mini Htrs al wit 1«( 0 pi onus On tlio 
] it l ml i tli 1 t 2 mil s s uth V \ ill nui\t uc the Lth 
catun^ ills ill pis 

YLLLILrS, (tot i Si?i < ktv it nr, I)ukx oi 

I ILLON 1 1 tv is (1431 1461 >), whose ital sum me is 
a matti l l inu li disj utc, s ) tli at lie is also calk d Coi 1 util, 
Coil ui De M )iik ll ei, and Dcs Lc^ts, though m htoia 
tme 5 lII m is tlu solo turn used, w is bom m 1 1 jl, and ns 
it sc ms, cut uni) at 1 nus Pho mixiiut, of the itai and 
the nonu d m the smqila poems called Tt i mods, which 
faun his duel it not lus onl) culun, work, nuke it am 
un \fe to s] eik 310 ltiuly is ta sink (let ills ct his life is 
dej uul 11] on them "5 ct the J t (mods with some extant 
documents, ue the only tiustfloithy lnteinnLion that wi 
hue, the liquids md anecch tc value li aie told ies]_utin to 
him burnt foi the most part of the mot dubious, if not the 
most certainly ipocrvphal, chaiactoi It appeals that he 
was boin of pon folk, tint his lithei died m his youth, 

1 lit tint lus mothe 1 w as alu e whei*ku son was thn ty y ms 
c kl Ihc vciy name 5 illon w as stated, and that b) no 
moil authority, the \ lesident Claude Fauehet, to be 
much a (oinmon and nob 1 picpei noun, signifying 
‘Jicit’oi t liseal , but this seems to be a mistake It 
is, bowu u, ccitun that 5 illon was a puson of loose life, 
and th it he continued, long aftei tlicie was any excuse for 
it in his 3 tars, tkeicokhss way of lmng common among; 
the wilclu youth of the university of Pans lie ajipexis 
to ha\e domed lus surname iiom a fuend and benefactoi 
named Guillaume de Yillon, an ecclesiastic and a person 
of some piqcnfy and position The j oet, either by lus 
assist ance 01 in some other w ay , bcc une a student, and 
t >ok the device of bacheloi m i HO and tli at of mistu m 
1152 Between this yeai and 1155 nothin^ positn e is 
known of him, except that nothin 2 w as known against him 

On Jth June 1455 the fust imputant incident of his life 
that is known ocuurcd Lem 0 in the company of a pncst 
u uned Gilo and a gnl named Isaheau he met a ceitam 
Breton, a 111 1 atu of aits, who w is albO in the company of 
t jnest, Pluhpi c CLumoye 01 Sennoisc or Seim use A 
scuttle ensued, di^eis were diawn, and humiise, who 
i>accused of luun 0 attacked \ illon and diawn the fiist 
blcod, int udy rotemd a da^ 0 ci thiust in return, but 
a blow iiom a stow which stiuek him down feumaise 
died of lus w ounds \ illon fled, and w is sentenc c d to bam&h 
meat, — a suitcnre winch was leuntted in Jammy 1456 , 
the foirnal }aid<n bung extant strangely enough m tw^ 
diffuent documents, xn one of which the culprit is de 
scribed a* “Fiam us dcs Logc% autiement dit Vilkn,” in 
the olhei as “1 ian<as do Montcorku ” That he is also 
said to ka\e debeubtd himself to the 1 aibei sm^eon who 
dressed his own wounds as Michael Piton h less suipnsm to , 
and hardly needs an addition to the list ot his aliases It 
should, howeier, be sud that the documents relative to 
this affan confirm the date of his bnth, by representing 
him as twenty-six yeais old 01 thereabouts A yeai later 
he was again m tiouble In Ins fiist bioil “la femme 
Isabeau ” is only geneially named, and it is impossible to 
say whether she had anything to do with the quanel In 
the second, Cathcuno de Vaucelles, of w horn w e hear not 
a little m the poems, is the declaicd cause of a scuttle m 
which Villon was so seveiely beaten that to escape ridicule 
he fled to Angers, whore he had an uncle who was a monk 
It was befoie leaving Bam that he composed what is now 
known as the Patti Tenement, of which we shall speak 
presently, with the rest of his poems, and which, it should 
be said, shows little or no such mark of profound bittei- 
ness and regiefc foi Wasted life as its in every sense gieater 
successor the Qutn 4 Testmmt Indeed Villon's serious 
troubles were only beginning, for hitherto he had been 
rather inured than guilty. He left Pans for Angers in 
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the aery eaily spnng of 1456 57 , and shoitly afterwards 
(m March) the chapel of the College of Navane was bickcn 
oj»en ami five bundled gold ciowns stolen The cs 

et on foot discoaeied a gang of student robbeis, one < f 
whom, Guy Tabarie, tinned kn s s evidence and accused 
5 illon, who was then absent, ot being the nn^leadu, md 
of hiving gone to Angeis, paitly at least, to anan 0 e toi 
sinulai buighiies there Other cumes wcie confessed by 
the accomplice, and Y1II011 was auested, put to the tonuic 
and condemned to be hanged, — a penalty which was actu 
ally inflicted later on two of his te an to , and w luck he com 
memoiated by anticipation m one of the most famous and 
lemaikable of his poems, the sombie “Ballade des Pcndus 
lie escaped Montfaucon, liowevei, by appealing tiom th 
1 ishops couit, wheie as a cleik he had been tucd, to the 
pulement of Puis, by which body his sentence was com 
muted to banishment — that is, of couise, banishment fiorn 
the capital Where he went and what lie did k 1 the next 
foui yeais we do not know lb is certain that at one time, 
and juobable that at moie times than one, ho w is 111 cone 
spondcnce with Chailes d Oilcans, and it is like!} that he 
lesided, at any late foi some penod, at that juntos couit 
at Blois He had also somethin^ to do with anotliei punce 
of the blood, Jean ot Bombon, and tiaces aic tound of him 
m Poitou, 111 Dauphmc, <Le But at his next ccitam appeal 
ance he is again 111 tiouble He tells us that he had spent 
the summci of 1461 111 the bishop's pnson (bishops weic 
fatal to Yillon) of Meung His crime is not known , but 
his enemy, 01 at least judge, was Thibault d’Aussigny, wlio 
held the see ot Oilcans Yillon owed his idease to a 
goneial jail deliveiy at the accession of Louis XI , and 
became a free man again on 2 d Octobei 

It was now that lie wrote the 6b mid Testament, and 
this, the w 01k w Inch has immortalized him, is the last ceitam 
f at t which is known of his life It one could judge fiom a 
ia & ue kind ot internal eudence, it would seem likely that 
it is really a testament, and that the poet died soon aftei 
vmids Although he was only thirty at the dale of this 
composition (which is unmistakable, because given m the 
book it sell), theie seems to be no kind of aspnation tow aids 
a new lifcc, nor ea en any hankeimg after the old Nothing 
appears to be left him but legiet , his a ay &j nit lias been 
worn out by excesses 01 sufferings 01 both But, howcaci 
this may be, he disappear from kistoiy Rabelais indeed 
tills two stories about hmi which haae almost neccssaiilj 
been dated latei One is a countiyside anecdote of a tuck 
! supposed to lia\e been played by the poet m his old a D e 
at feamt Maixent m Poitou, whither he had xetiied Ihe 
othei, a coar«e but pointed jest at the expense of England, 
is told as haling been addiessed by Yillon to Kmg Edwaid 
Y dining an exile m that countiy Now, even it King 
Edwaid Y were not evidently out of the question, a pass 
age of the stoiy lefeis to the well known scholar and man 
ol science, Thomas Lmatre, as court physician to the king, 
and makes Yillon mention him, wheieas Lmacre was only 
a young scholar, not meicly at the time ot Edwaid V ’$ 
supposed muidei, but at the extreme date ( 1489 ) which 
can be assigned to Villon’s life Foi m this ycai the fiist 
edition of the poet’s work appealed, obviously not published 
by himself, and with no sign m it of his having lived later 
than the date ( 1461 ) of the Gumd Testament It would 
be easy to dismiss these Rabelaisian mentions of Villon as 
mere humoious indentions, if it weie not that the authoi 
ot Pantagmel was bom quite soon enough to have actually 
seen Villon if he had lived to anything that could he called 
old age, that he almost certainly must have known men 
who had known Villon, and that the poet undoubtedly 
spent much time m Rabelais’s own country on the banks of 
the lower Loire. 

The obscurity, the unhappiness, and the evil reputo of Villon s 
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IP trull inti m li m li s i ici n i 1 th 1 u it in sti i 

ti 1 1 1 l li til \ nis i tl it hi i ne 1 n 1 j t 1 l tl 

1 lit 1 1 1 h Ms 1 1 11 L 1] 1 i l lit 1 1 ] li i 1 a 1 

1 iti l tl It lll> v. 111 } it t 1C i i 1 li \ti 1 1 } 

i st i l 1 ml silt n J ll in tl lust 1 ) i ] ui t 1 t 1 
it a rli f h n 1 n till tn ui i stu li_, u i l ul 1 
\ ij, li i tin., 1 ^ a *» lits 1 n 1 i [i l 1 i p all t at 
th i tl a tl h li U li i ill\ } ss l 1 ll nisi ini si i s 
i \1 h \ lllm is viol 1 1 i i Ju\iii_, 1 ist 1 1 v 11 1 t t 

nr th mins 1 utcl the 11 i mu s u ml l \ li t 
l ll ini-, i L-.mi m l 1 th Vfa 1 u i it i tl t 1m 1 
i u t [ ti} ^ s A ill a mil ii t il sh 1 t ihn i 1 

ji l s ns u i st l in im wa} m lnt t such lit 1 } i s 

x 1 i iti i Chnl s 1 0 1 ms Hi t J t i f ( Illy 

th [ li itun t ) th m 1 1 1 il u 1 1 in 1 i li v 1 t i \ 

u i t l i h laic tm is f ciji \llill 1 \ is v i m tl 

ci 1 t ic G t l f ti i t 1 y 1 1 a i ti a t l ill 1 i l 

i nl iv t uij ^icit 1 utj i i L ml i t I iti t 1 n i 11> Lilt i 

cut 11 lll\ v 1} ft 11 ]: }UU- t tile s 111 1 111 l t 1 1 01 thill i 

cent ay ] ist "Whit i ill) i stm^uish s ill u is {lie at n a 

lUdli+y t his ] o ti il 1 elm., in 1 \pcs i n ml w lnt s j ih \ s 

ui -,mtly exile 1 the in 1 in eli i x t l it his s il jeet an 1 tl on Jit 
M lievxi jo try i xtli me e\cef tmis ml with eve |ti ns t 
uit si me clxssi xl|oetiy ne ustia^uishe 1 1 } then 1 k cl wlut 

is i \ ali l th xi lsjiulnote Infill nil ion te s mils stia k 

iitli sm^nkii f ne m 1 si ill l^nn th sanjl jo\ ot liuu 0 wl l h 
listingaishcs hrtli ] i n Is — the m li cv xl 1 sj ite x e nan n j. mien 
scue Fj less thxu th incient — h is dis i [ j e 1 1 iv ntheii fcxnl 
l Ui king if his aili i eli}s a menti ne 1 with iu le s leli&li t 

i ineml lance than s use ui then Mint} 11ns sens oi vxintv 

m lec 1 not of tl e mei ly leli^nus lut ot the ] ui 1} mm hue mel 
even hilt pa^an kin l is Villon s mesfc pionuneiit clixi let nstic It 
tm 0 es las nauative, lespit its l ules [ue he pic sis all thiouji , it 
is tn veiy ke^notu ot his moat tnnous and 1 cautiful xieee the 
ballxle ties Dimes It lumps J l lis with its leh un Alusou 
sontlesnug s l at in as well is of hismost lxim a x ie ^ Mr ilisin 
t ie othei 1 xllxl oi LaGicsseMai^t with its lui cncilii] 
less out inclement in slixmeless vice It lsnwvh ie moic clealy 
soun l 1 tlixn m th |uece which lanks with th se two it the head 
ci las w ilk tho Regie ts de lx Lell Ileiuliniere m which a 
woman one young in i 1 exiUiful now oil ml witheicel laments 
i ti 1 st eh unis iso it is xlmcst through ut las pectus ineliilm 0 
tho mi Bxllile les P ulus an l hardly exclulmg the vci} 
Lexutital Bxllale poia sa Mae, with its 1 suction ot sxnccie 
in l humble jicty It is in the imfounl me 1 mcln ly w Inch fell 
l mini x ice of this note hxs thiov n ovei A lllons work, an l m the 
auitxbl ness of tint nxelincholy to the tcinpci of all genu xtions 
since th xt Ins elm m tndjowei hare consist d though it is diilieult 
to conceive any tune at which his x>o tical ment could he lgnoied 
His c ltnnly genuine x>oems consist of the two Tcbiann Us with 
then co heil (tho Ixttei contxmmg the B ilia l des Pcndus oi 
moie xioxeily Bpilxphu ui Poime ele Ballaele, an l some othei 
pieces of a smnl nly a am humoui ) a few miscell uicous x oems, t hie fly 
1 ilia It a xn l an evti aoi dm n y collection (called La Ja yon) of xiocma 
m t j t the giextei patt of which is now totally unintelligible if 
which miy x>eihxpa be eloubtel it evci w is otheiwisc Besiks 
these ceitxin poems ot no mcuasideiable interest aie usually pinitc i 
with 'Villon s vvoiks, though they aie eeitaml} oi almost eeitxml} 
not lus Ilie chief xu Les Repues Fi inches a tmious sen s oi 
v ei se stoi its ot lie xtmg tovei n k( cpcis, hav mg s ome l semi 1 nice 
to those told of Gooigo Poole but oi x bioaelei and eoaisti humoui 
These aie 1 ) 0 } ond doubt if not the poet s woik, lieuly contenypoi xi} 
with him, mel may have some found ition m fu fc Anothu ol Hits 
spuiious pieces is the extremely amusing monologue of the 4 Franc 
Aiclnei de Bxgnolet, m which one of the newly constitut l 
aichtis oi legidaily ti xmed and paid soldiciy, who were e\ticmcly 
unx ox>uIu m Fi xnoe, is made to expose his own xxdtioonuy The 
thill most imp n taut piece of this kind is the 44 Dialogue dt 
Mxllepave ct le Baillevent, i dxamatic eonvcis ition letween two 
X e miloss sx cndthiifts, which is not without ment These x>oems, 
howevei weie novel attubuted to Villon oi x'mnted with his woiks 
till f xi into the 16th eentui} 

It Ins b en said that the fust el ited edition of Villon is ef 1489, 
th ju Jib niw have hel l one oi mole than one undakd coj y to be 
fatill exilici Letween the hist whcnevei it was md 1 ’>12 theie 
weie no less tlixn twentv sev eu editions, the most famous being that 
f Cl ment Miiot m 1"33 one of whose most honoxuablt clistme 
tions is fcho cue he took of his po tiexl pie Ucessors I lie PI lade 
movement mil the dissaving of the ytaml vtch jut ^ illon l ithci 
out of i xvour, an l he w xs not xgun xepimted till euly m the 18th 
century, when ho itti acted tho xtUntion of students of old 
Pi each like Duchat, Lx Monnoye, and Fiosj ei Maiehand The 
fast cutieil edition m the modem sense— tint is to say, in edition 
fiundel on MSS (of which thae arena Villon s case several, chiefly 
at Pans and Stockholm) — w as that of the Abbe Piom} sault in 1832 
The next and on the whole the most impoitant was that of the 
bibliophile Jacob (P Lacroix) m the Bibliothtque El/evnienne 
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f u has the 1 lis i 1 1 mil i si w HI i i tl e \\ 
Ivivin and "\itcl k eu tie i x l an l Mil k a ] 
Gi din on tile F an 1 S Rs ie is Lt mu 

miles Vilna lies on the lull i uidiv sw llm el tte 1 
will likes, which s x mtes I i vm» (/ i ) ii m 1 \ t 
Pius&n \nd stielehes e 1st ne l th 1 1 st tow aids the \ ill i 
PI ite an Its lushest paits are a little in ic + lian 1000 
feet il ov c se x lev el Oil its western and eastern loan dines 
\ llna is deexil} tiendicd Ly the \^lle}s of the Nieuien an< 
tlicDvum Devonian limes tanes eiox> out m the noitl 

east Llsewheie they aie concealed 1} the linime ail 
fieshwatei limestones and sandsteiies i f the Eocene penoel 
which covei ne illy +he whale ef ^ llna and these m the i 
turn aio ovoilun hy thick liveis of Lruldei clay, snuD 
and licustimo deposits The soil is fox the most put 
clayey oi s^ndy, fcitile loam axx>eann & cnly in the deines 
sion wateieel Ly the "Villa Eumeious lakes and maishes 
X>aitly coveicd with foiests, and scarcely passable excel t 
wlien ho/( n as well as wet meadow land, occuxy aiai^e 
aiea m the central parts of \ilna The Niemen, which 
flows alon & the southern and western boieleis foi nioi 
than 200 miles, is the chief arteiy of tiade foi the & overn 
ment, and its imx>ortance in this resx>ect is enhanced 1 y 
its tubutary the Villa, whieh flows west foi moie than 200 
miles thiou to h the central x»aits ot Vilna, leceivmg many 
affluents on its coinse Among the tnbutaiies of the 
Niemen is the Bere/ma, which acqun ed renown duiing 
Napoleon’s retie it m 1813, it flows m a maishy valley 
m the south east The Dwma foi 50 miles of its couiso 
separates Vilna from Vitebsk The combined tiaflac on 
the Niemen and the Dwma was valued at nearly €200,000 
m 18^3 The climate of the government is only slightly 
tempered by its proximity to the Baltic Sea (Januaiy 21° S 
Fain , July 61° 5) the average temx>eiatuie at the town 
t)f Vilna is only io° 5 Lnt m winter the theimometci 
descends veiy low, the minimum ob&eived dui mg the list 
sixty years being -30° The flora and fauna aie m?er 
mediate Letween those ot Poland and middle llussia The 
population of Vilna, which amounted to 1,223 260 in 
18b3, consists chiefly of Lithuanians (35 i>e* cent ) m tire 
west and north and AVhite Bu&srans (45 pm cent ) m the 
south and east Jews make up 11 per cent of the pox>ula 
tron , and the Poles, who constitute the landed aristocracy 
and the artisan classes of the towns, reach 7 xaei cent A 
few Gieat Bussians and Tatars, descendants ot Guinean 
prisoners, must be added to the above Roman Catholicism 
is the prevailing cited among the Lithuanians and Poles , 
and the AVhite Russians belong foi the most i-mt to the 
Greek and Nonconformist Churches 
In sjute of the unfertile soil sufficient cereals ait grown foi the 
needs of the po|ulation xnd to sujxb the distillciies Lli* 
aveiage ciojs of 1882 1885 weie 1,010,000 juaiteib ot ije 41, 0( 0 
of wheat, 790 000 ot vauous kinds of giain, and 9,810 000 bushels 
of potatoes Apart from finer bleeds ktxt 1)} x few lamtownus, the 
cattle ot the peisantiy belong to mfeuoi v m ties In 1883 thue 
weie 203,020 hoises, 303,100 hound cattle, 277 800 sheep, an l 
230,800 pigs More than one thud of the aiea is coveied with 
foiests, whence a eonsideiablc quantity of timber i& exioite 1, 
paitly to Geimany, foi slnx building A vaucty of petty tndis 
are earned on in the villages of the foiest region,— sledges, cars, 
wheels, and wooden ware being made by the peasants Tar, 

xxrv — 30 
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ptli nil ioti.li n \]> it 1 lh ni mu f ict arcs hue cnly 
l ^uu ti l x l j t lit In 1S84 thci xxcit oUO cstalhslmi nts 
jiij 1 >\iu^ U -,0 men mi *i\m^ m imiinl output x due l ll 

tbs 100 (u a n mist tJ 0 000 m Is 0) An i tivc till m 
tunl i <tin ml 11 tx: { \\ tul) ml m rnniuii tu eel 1 

(imj it 1 is mi l n \ llu l is dull Imtos x u listu ts tilt 
111 1 t fflll t Mill ll WltlL tlKIJ } }ulltl(llslll ISbu nc -A dm 
l h til ihi 10 > Ihsiii iSOoO) III) oi lida ( 7010 ) 

CKl n i ui) ID Min l in) (s r 10) nil li li(-iiO) 

\IL\V <i ^ iim) crpilal ol the ibo\c ^ov eminent, 
i itualul PC) milts to the south west ot St Petcisbui-,, 
i* th pure tie n ri the A dia with the Ailcika, and it the 
mtusulion ot two b rc it l tilw w Inns, one fioni St Pettis 
Imi-, to A\ arsaxv, the ctlitx hum Lilnu to the mouth oi 
tin Den It is m oil town, uch m histom al associa 
tions Its mi} tin] j cilice, and the citliediil ot St 
Stun Du> containing the silver sarcophagus of St 
C ibimn, ait tine 1 nullings The ((neck) cathedral of the 
Roly A n D in contain-, the x timing ot Pnnee Ol^eid (hip 
ti/t d m 1 377 ) and his family Th# museum of antiquities 
his valuable histoneal collections of the ie to ion The 
anuent ca^tJe ot the Ji gel tones is now a mass of rums 
Tlie old university, founded m 1576, was restated by 
Alcxandci I, lut his been dosed since lb 32 toi political 
logons, the only departments which leiiiam m activity 
die the abtioncmical obscnatoiy and a medical academ) 
The scientific societies ot A llna, especially the medical and 
aic hxologn il, me well known In spite ot the war of 
1M2, and the Polish usings of 1831 and 1803, the popu 
1 etion has of late maeibcd ixpidl} In lbb3 it numbered 
9 3,760 1 lie inhabitants aie chiefly Homan Catholics m 

l elision and Poles lv nationality The Jews ate steadily 
m< i easm^ m numbers and now make moio than one third 
ot the population The town has an impoitant tiade m 
timhei {with Piub&ia), as also m coin 

ilu>tn / — llu tuntoi) ct Ailm Ins cutamly bun occupied 
la tlu Iithuuums since the 10 th turtiuy and pobablx much 
«xihr, t I llii duct tnfcitk i town, Ailnx is hid; mentioned m 
1128 A t» ntplc to the 4 cl lukinns stend on one ot itb hills till 
l.jSr wnen it vi is dtdioy lly Tagcll ittci his 1 a\ Usui Afta 
132 J xxliai Guumm abmdoutd Tioki A llna he «mi< the capital oi 
Lit lm inn ilw ioinmly ink pendent punapalitits ot Minsk and 
Lit\, is will is the tuntoij A Dxsiu, which lelongtd ±0 the 
Pobtsk iiuicipalit), wuc xuuexcd b) th Lithuanian pimccs, oi cl 
hom ih it tune Vilni win h was foxtih d fix x stone wail, became 
the clnet cit) of the Lithium xn e input It w is united with 

lbliud when its pun t Cisunn wi dectecl (1414) to the 1 olish 
tluonc In 1519 it lud 1 pirating oik c, an l fatty yu im litu the 
Jesuits tounck l llitu 1 oolle^e, which became latei on aumveisit) 
But tlu pi L^ut of 153$, a file in IfalO, an l still moio the wu* 
between hussn uul Poluid, which began in tlu I7tli untuix, 
cheekc l its fmthu glow th The Rnssnns took Tilna in IC53, and 
m the following yen it w is cub d to Russia The Sw edes ciptiucd 
it m 1702 md 111 170o The Russians a & nm tioh i>osstssion ot it 
in 1768 xnel it was finally mutxui to Russia m 1795, aitei the 
l ntilion ot Pol m 1 Its Polish mb c bit ants took an ictue put m 
tlu usings ot lb 31 and 1803, ioi which the)r wuesovuely pumshtd 
by the Russian Gouinment 

VINCENNES, a town of France, m the depait merit of 
Home, 1 miles east of Paris, with which it is connected 
by a railway and two tramways The castle, foraieily a 
toyai lesidence, was begun by Louis VII m 1161, and 
rebuilt by Philip Augustus, Philip of Valois, and Charles 
V Catherine de ? Medici added two pavilions, finished in 
1614, which Louis XIV. connected by two cotered galleries, 
one of which has been destroy ed and the otliei hidden by 
casemates Napoleon altered the castle into a vast maga- 
me of war materials Louis XVIII added an axmouiy , 
and under Louis Philippe numerous casemates and a new 
fort on the east side were constructed The population of 
Vincennes, 20,530 m 1881, was 22,237 in 1886. 

The old castle is a xct tangle of 1253 feet by 735. The enclosing 
jiauwflsongmally flanked by min tow eis,v inch weu cut down to its 
krel between 180$ and 1811, and now on \ e as 1 actions nnes 

is at ouoe a barrack b t & an aisuul, and a sc bool of aihUen 

and is the w of most new aitillery i\\yenrm nU m hiauce The 
doTqon 19 a sqwe towei 170 Ret high, with walls 10 test thick 
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111 diq 1, bc e uii 1 ) Cliules A m 137^ contmuo 1 I ) Ch 11 1 s A I 
nid 1 1 mas I an l iim&nod by He ill) II 111 Ins 1 e 11 1 aitly 
lest ue 1 In the saensty is tlic monument fi tied 111 1810 tj tlie 
menu i) oi the duke of Ln^hien x\lio w is slu t 111 tl e istlc me il 
m 1S04 A mu lines los^esscs 1 milituy hospital with 04-4 bi Is 
m 1 x stitue oi Gen lal Dium sml rude l 111 1$73 1 lie wc ol el 

5 met lines contains xanous mill fc xi > stillishmiiits xue\| nmenid 
him md the leloults of Gixx lit xnl Lx 1 usxndcn In tb 
lxtt i is th noimal school of niilitxiv ^ui isti s Ik w 1 
which 11 >w btlm^s t ) I ans w is In 1 out dui 111 ^ tli steni 1 mj 11 
m nuitition of tlie Bois de I cut )_,n In th Lxl ei ( m lie 
th w it is ol the M uue aie ollectel in a us i\on h 1 lm_, n\ 
x\ u Is ot 700 000 culic Jeot The Muuo ilows lo0 f i 1 eloxx O 11 
the s uth loila of the w id litui Chu iiton is tl isyluni ei 
A me am s (500 beds) lounded m 10oa i 1 th 1 cue ill ot cenxi 
Its cuts li om the hosj it its 

A INC FNNF8, a uty oi the United States, tlie county 
seat of lvno\ county, Indiana, is situated on tlie east bank 
of the AA r aba&h, which is na\ liable to this point It is the 
turtle of a fcitilo a to ncultm al distnet, with extensive un< lei 
lying coal deposits, and is an important lailioad centie, 
wheie seven lailioads mteisect These lailioads have then 
xxoikshops here, m which they employ a lai G c nuinbei ot 
men. Besides this there aie flout mills, a woollen mill, 
fuimtuie and cigar factories, and machine shops The 
population m I860 was 76S0, an mu ease since 1^70 oi 
42 pei cent ATneennes is the seat of a unixusity, dial 
teied m 1804 

The site ot the city was settled in 1702 In 1760 the Bntish 
be aim its puss ssois, and it unnamed a Buiisli ioit until ( q tin 1 
by Colonel Ct R Cl like in 1779 Tiom 1600 to lSlo it wxs the 
eaj ltil of Indiana Tcintoiy 

\ INDENT, or Vi^ceniius, St, deacon and maityi, 
according to the Homan Ihenaiy, was bom of noble 
patents at Huesca (Osca) m Spam, and was educated by 
Valenus, bishop of Zaiagoza, who 111 due time 01 darned 
him to the diaconate Under the persecution of Diocletian 
he was attested and taken to Valencia Having stood 
him in Ins profession before Dacianus, the govemoi, he 
was subjected to excmeiatmg toitures and thrown mtc 
puson, where angels "visited him, lighting up his dungeon 
with celestial light, relieving his pains, loosing his bonds, 
and nunglmg then aoices with I 11 & m psalms of piaise 
His w aiders, haamg seen these wonders thiough tin 
clunks ot the wall, forthwith became Christians lie was 
afterwards brought out and laid upon a soft mattiess 
that lie might legam sufficient stiengtfi foi new tonnents 
but, while Dacianus was \amly meditating punishment, 
the bamt gently breathed his last, as a crowd of bystander 
kissed his feet and treasured up his blood m napkins 
The tyiant exposed the body to wild beasts, but a iaven 
miraculously descended and protected it, it was then 
thrown into the sea, but could not be hid, and finally 
received decent burial The date assigned to his maityi- 
doin is 304 , he is commemorated on 2 2d Januaiy, chiefly 
m Spam and the patiiaichate of Lisbon Prudcntim 
(403) devotes a hymn to the details of his maityi dom 
Paulmus calls him the glory and ornament of Spam, and 
m more than one of his discourses St Augustine has cele 
brated his praise 

VINCENT, George (1796-1831 ?), English landscape 
and manne pamter, was bom at Norwich m June 1796 
He studied ait under “Old” Ciome, and at the age oi 
fifteen began to conti ibute to the Noiwich exhibition 
From 1814 till 1823 he exhibited occasionally at; the 
Hoyal Academy, and also m the Water-Coloui Exhibition 
and the British Institution In 1819 he removed from 
Norwich to London, and he was a contributor to the Suf- 
folk Street gallery fiom its foundation in 1821 till 1830 
He possessed great artistic abilities, but unfortunately 
he fell into dissipation, and his works became slight and 
hastily executed Finally he diopped out of sight, and 
he is believed to have died about 1831 His most nn 
por tan t work, a View of Greenwich Hospital, was shown m 
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VINCENT 


tlie Intel mtioml TYlubition of JS62 JLs London from 
the Sune\ Side of M itciloo Bridge is also a fmt work 
YI\(PNr or Bi us, 01 Vi\<r\Tirs Tkmov v 
< lnsis ( 1190 1264), the ency clop <. dLst of the "Middle 

Ages v as pi oh rbly a natn e of Be mvais 1 The l\ ict d it s 
of his bulb and death aie unknow n A tolu al ly < Id ti idi 
tion, piesencd hy Louis a Yalleoleti (< 1413), tt ives the 
1 itter as 1264,- but 1 liolonrars de Luca, Vincent s> youn^u 
contenqniaiy (oh 1321), seems to leckon linn is lum*, 
during the pontrhc it< of Gie^oiy Y { ? 273 1276) If we 
assume 1201 as the} ear of his death, the immuise v olume 
ot his woiks ioibids us to think lie c mid ln\o been bom 
much lit* r than 1190 Vuy little is known of his caicu 
1 ihusiblo eonjeetuie makes him ciitu the house of the 
Dominie ms at Pans between 1219 and 1220, tioin which 
\htt a seeond conjecture carnes him to the Dominie in 
monasteiy founded at Beauvais m 122S 29 Theie is no 
evrdence to show that the Ymcent who was subpnoi ot 
this foundation in 1246 is the encyclopedist , noi indeed 
is it likely th it i mm of such abnoimally studious habits 
could lnv e i ound time to attend to the d ail} business i out me 
ot a monastic establishment It is ceitam, however, that 
he at one tune held the post of “ reader ” at the monas 
tery ot Boy aumont ( Mon $ Rtqahs\ not fai fiom Pans, on 
the Oise, founded by bt Louis between 122b and 1235 
St Louis lead the books that he compiled, and supplied 
the funds foi piocuimg copies of such authors as he le 
quued foi his compilations Queen Maigaret, hex son 
Philip, and hei son m law Thcob del V of Champagne and 
Navarre aie also named among those who uigedhnnto 
the composition of his “little w oiks, 5 especially the De 
Institutions Pnnapitm Though \mcent may well have 
been summoned to Boy aumont even before 1240, theie is 
no actual proof that he In ed theie befoie the return of 
Louis IX and his wife from the Holy Land, eaily m the 
summer of 1254 But it is evident that lie must have 
written his woik D( Eruditions Ddioium Rcqalmm (wheic 
he st}les himself as “ Ymcentms Behacensis, de oidme 
l indicator urn, qualiscumque lector m monasterio de Be-all 
Monte 5 ) after this date and yet befoie January 1260, the 
approximate date of his Tractatu w> Consolatoims When 
hewiote the latter w oik he must have left Bo} aumont, 
as he & 2 >eaks of letummg fiom the f uncial of Pnnce Louis 
{1 5th Januaiy 1260) “ ad nostram domum,” a phiaso which 
can haidly be explained otheiwise than as lofcumg to his 
own Dominican house, whether at Beauvaib oi el&ewheie • 
Die 1 1 (jus Speculum, thegiextcom|>cndiuin. of all the know ledge 
of the Middle Ag<s, is it left the pm ot T intent, sinus to have 
consisted of time parts onl}, vi/ , tin Speculum Autiaale, Dot 
tmale, and Nisto) tale buili, it hist, is Belaid s conclusion, 
dtuved tioin an examination ot the culicst extant MSS All the 
punted editions, howevei, consist of fom puts, the additional one 
1 emg tntitled Speculum Monde This his been cleaily shown to 
he the pioduition of a latei hand, and is asiubid by Miaid to the 
pc nod between 1310 and 1325 In anaugement and style it is 
jiute different horn the other time puts, and indeed it is mainly 
a compilation fiom Ihonus Aquinas, Stephen de Bouibon, and two 
oi tin c c othei eontempoi aiy wuteis 
Iht Spcadiun Ratio ale nils a bulky folio -volume of 848 closely 
pnntc 1 double columned pages It is divided into thut} -two 
books and 3718 ehaptas It is a vast summaiy of ill the natural 
lustoi} known to western Luiopc tow aids the middle of the 13th 
ccntiuy It is, as it weie, the gnat temple of medieval science, 
whose flooi and walls aie mlail with an enonnous mosaic of skil- 
fully an mged passages fiom Latin, Oieek, Ai able, and even Hehicw 
authois To each (quotation, o& he bonows it, Vincent picfrxes the 
name of the book md authoi fiom whom it is taken, distinguishing, 
however, his own lemaiks by the woid ‘ actoi * The Speculum 
Natutah^o consti acted tint the var ious subjects ire ch alt with 
1 He is sometimes styled Vmeentuis Burgumlus , but, aceoidmg to 
M Daunou, this appellation cannot be trued back further than the 
fust halt of the 15th eentuiy 

- Apparently continued by the few enigmatical lines premised by 
Lchaid from his epitaph — 

‘Putuht ists n ct irt post annos nolle ducentis 
deecm six hibe, six mihi i stent is 


i nine, t flu ri i i ! lui l it it l 1-. n tr a ^ ^ l ti 

c min ituy li C n sis i II us 1 1 i j us v tl n imt I 

th Limit} ni l Lt l Limit l til l 11 n t th\ s a ml l 

ft 3i q 1 is 1 ul u ^ Is th n alttil ul ] a is r t is U 1 \ n 

tisihumiut } nuts is thi m th Is 1 minimi itni-, tl nj t 
on win h in Lt t i tl ititli ilil m Ins wn i is ii tlnl ti > 
h an il ml it mt 1 si h m L th it nth m., 1st > tbml n l 

to sp ik n not ill s m {i ss lln wli l 1 a 1 ii lilt l Is 

with such flunks is \ui ml tol mill I J1 n 

tints ol cm wnw ill ill lit bin tli 1 ni il m ids lit it i 
ml Ins filial nuil thus i s a ruble, m tli linm with th 
& n il le woil 1 an l th wnk i tl tis L i\ bl s m mliv d 1 

with th } Innoiiicni rt tin h i\er s a i I tn ti win h l i t e ui 1 

1} the rations ct tli h av nl> Ivli s, with tl si \ ml ill it 
w n lets In t iim thuu Ui 1 w wu Is he 1 1 s v xiv tu it t H 
si a u cl the di} I md tl e\ lis sui it th s i th m m l tl 

gnat mas a^n ultuiil jiiituus m Ids p i u st u s ]lni+s 
li il s with tli u s i Is nns in l jiu is ti s wil l an 1 ultn it I 
th n hints an 1 tliui sqs Uni l u li q cus wh m ]os 11 
X in int & iv ts i ch ipti i f n its usi m me h m in l lu 1 1 q ts f i tl 
most put an ilj h il itual m in^ciiu nt In 1 k vi < 7 hi iui lint 
illy discusses whit woul 1 1 icoint ot a stoni it it w n hipped lov n 
i hole, xn rad light tlncm^h thi e u tli, ml am usl} enough, ih 
a l s that it would stiv m tlie ouitu bk x\ lexis witli as 
tnnom} — thi moon stais anlthe/olnc tin sun the limits, thi 
seasons, and the calm lai Iks yvj in l wn tuat of t< wls in l 
hshis miiul} in alphabetic rl oi la ant with litucnre to thin 
mi heal quilitics bks win wn 1 al m a siiniln way with 
doniistit atil an l wil l amm il&, liiehuhng the log, supentb, has, 
md insects, tiny also inclu le a ^cuu il hextisc m animal jh}si 
ohxyspiexd nei Iks \\i wii lib van warn dis Ubsthejis) 
cholog}, physiclog}, an l m atomy of man the fiu sense s and thin 
oi gins, sleep du mis t stas} memoi} liasm Ac Th limiin- 
mg tom books seem moie a less siq pluncnt uy the last (\\\n ) 
is a summaiy ot gtognph} and histoi} down to the ytxi 12 j 0, 
whin tlu book seems to Imt 1 ctn gn tu to the woild ] lhips almg 
with the S ) aulun Histoi uh and lossibly m culiii ioim ot the 

tidnm VoUnnalc 

Hu Sp tulum Doitnnah , in seventeen 1 ool s ml 2^74 iliq tezs 
is a suinmu} of dl tlie s liohatu knowlidge of the and d s 
not i ontiiit itsi if to natmal lustoij It is intended to 1 1 a piaitu il 

m mini foi tilt student and tlie othcnl dike , md ta fulfil this 
oi j et it tie its of the mechanic aits )f life as w 11 as the subtle ti s 
ot the siholai, the duties of the prince, and the t it tics of tlie gum al 
I lie hist book, aftei defining philosoDo? Ai , giv s a lmg Litm 
vocabulary ot some 6000 or 70u0 woidb Grimm u, lo^i , llutouc 
and poitiv aie discussed m Iks n and m , tli latter indudnig 
sevei il well known fables su h as the I ion an l the blouse Lk 
iv tieits of the virtues each of w Inch has two chapt is of qucti 
tions allotted to it one m piose an 1 the othei m v usi Bk v l * 
of a somewhat similn nature W ith lk vi w eenlu on the practi- 
cal pait ot the woik , it dials with tlu m s uccnomita, and & nes 
dueetions foi buildmg gaiilemug, sowing it aping, u umg eatth 
and tending vine} aids, it includes also a kind, of i^inultiuil 
almanac foi ci h month m the jear Tks vu i\ liav litiunco 
to the ai spoilt tea they contain rules foi the edu< ation ot a puna 
and a summaiy of the lonns, turns and statutes ot canonical, civil, 
and ciimmal law Bk w is devoted to tlu attt s 'nedtaim^, 
imnicl}, those ot weavas, smiths, aiinouius, muchants, liuntas,, 
and even the general and the sailor bks vn wv de3 with 
medicine both iu piattne and m tlieoiy they eontun jiutie al 
iuIis foi the pieseiv ation of health aicoidmg to the fom seasons 
of the }eai, and treat of various diseases from fevei to gout Lk 
vr deals with ph}sics and may be u glided as a summaiy of tlu 
Speculum Nairn ale Bk wi is given up to mathematics under 

which head aie included music, geomcti}, a&tionomy, astrologv, 
weights md measuits, and metaph} sics It is noteworthy that m 
this book 5 mr cut show s a know ledge of the Arabic numaals though 
he dots not call them by this name With him the unit is termed 
“digitus”, when multiplied by ten it becomes tlie “ aiticulus , 
while the combimtion of the aiticulus and the digitus is the 
“numeius compositus ’ In this ihaptei (wi 9), win lussupei 
scnbed “actoi, he clearly explains how the value ol a numlti 
increases tenfold with evuy place it is moved to the left lie is 
even acquainted with the lata invention of the “aha oi uphci 
The last book (xvu ) treats of thoolog} oi (as wc should now say) 
mythology, and wmas up with an account of the Hoi} Senptuies 
and of the father s, fiom Ignatius and Dionysius tin, Aieopagite to 
Jerome and Giegoty the Gieat, and even ot latei wuteis fiom 
Isidoie and Bede, thiough Alcum, Lanfranc, and Anselm, down to 
Bernard of Chinanx and tlie lucthien of St Yictoi 

As the fifteenth book of the Speculum DodnnaU is a summary 
of the Speculum Natuiate, so the Sptudmn Uutonale may bo re- 
graded as the expansion of the last book of the same woik It con 
sists of thuty-one books divided into 3793 chapters The fiist book 
opens with the mysteucs of God and tlie angels, and then passes on 
to the woiks of the six days and the creation of man It includes 
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dissertations on the various vices anti virtues, the different arts and 
sciences, aud carries down the history uf the world to the sojourn 
in Egypt. The next eleven hooks (ii.-xii.) conduct ns through 
sacred and secular history down to the triumph of Christianity 
under Constantine. The story of Barlaam and Josapliat occupies a 
groat part of bk. xv. ; and hk. xvi. gives an account of Daniel’s 
nine kingdoms, in uhieh account Vincent differs from his professed 
authority,- Sig*?bort of Gombloux, by reckoning England as the 
fourth instead of the fifth. In the chapters devoted to the origines 
of Britain he relies on the Brutus legend, but cannot carry Iris cata- 
logue of British or English kings further than 735, where he 
honestly confesses that his authorities fail him. Seven more books 
bring us to the rise of Mohammed (xxiii.) and the days of Charle- 
magne (xxiv. ). Vincent’s Charlemagne is a curious medley of the 
great emperor of history and the champion of romance. He is at 
once the gigantic eater of Turpin, the huge warrior eight feet high, 
who could lift the armed knight standing on his open hand to a 
level with his head, the crusading conqueror of Jerusalem in days 
before the crusades, and yet with all this the temperate drinker and 
admirer of St Augustine, as his character had filtered down through 
various channels from the historical pages of Eginliard. Bk. xxv. 
includes the first crusade, and in tlie' course of bk. xxix., which 
contains an account of the Tartars, the ■'author enters on what is 
almost contemporary history, winding up in hk. xxxi. with a short 
narrative of the crusade of St Louis in 1250. One remarkable 
feature of the Speculum Hktoriale is Vincent’s constant habit of 
devoting several chapters to selections from the writings of each 
great author, whether secular or profane, as he mentions him in 
tiie course of his work. The extracts from Cicero and Ovid, Origen 
aud St John, Chrysostom, Augustine, and Jerome, are but specimens 
of a useful custom which reaches its culminating point in bk. 
xxviii,, which is devoted entirely to the writings of St Bernard. 
One main fault of the Speculum Historiale is the unduly large 
space devoted to miracles. Pour of the mediaeval historians from 
whom he quotes most frequently are Sigebert of Gemblonx, Hugh 
of Fleury, Helimmd of Froidmont, and "William of Malmesbury, 
whom he uses for Continental as well as for English history. 

Vincent lias thus hardly any claim to be reckoned as an original 
writer. _ But it is difficult to speak too highly of his immense in- 
dustry in collecting, classifying, and arranging these three huge 
volumes of 80 books and 9S85 chapters. The undertaking to com- 
bine all human knowledge into a single whole was in itself a colossal 
one and could only have been born in a mind of no mean order. 
Indeed more than six centuries passed before the idea was again 
resuscitated ; and even then it required a group of brilliant French- 
men to do what the old Dominican had earned out unaided. The 
number of writers quoted by Vincent is almost incredible : in the 
Speculum Naturals alone no less than 350 distinct works are cited, 
and to these must be added at least 100 more for the other two 
Specula. His reading ranges from Arabian philosophers and natural- 
ists to Aristotle, Eusebius, Cicero, Seneca, Julius Cresar (whom he 
calls Julius Celsus), and even the Jew Peter Alphonso. But 
Hebrew, Arabic, and Greek he seems to have known solely through 
one or other of the popular Latin versions. 

A list of Vincent’s works, botli MS.itnd printed, l>e found in the Histoire 
Littemw tie trance;*' ok xviii,, and in Eeliard. The Tmctatus Cmmlatarius pro 
Moiie Amici and the Liber de EnuUtkme FUitmm Eeaatiim (dedicated to Queen 
Margaret) were printed by Atnerbach at Basel in December 1480. The liter do 
' Institutwte Fnneimm has never yet been printed, and the only MS. copy the 
>- writer.#! this article has heewable to consult does not contain in its prologue 
al! the miormatioa which Eehsrd seems to imply is to he found there. The 
, so-called first edition of the Speculum Majus, including the Speculum Morale, 
ascribed to Mentelm and long celebrated as tiro earliest Work printed at Stras- 
burg, has lately been challenged as being only an earlier edition of Vincent’s 
thi-ee genuine Specula G.14CS-70), with which has been bound up the Speeiihm 
Morale first printed by Men t elm (c. 1476-76). (T, £ £) 

VINCENT op Leeks, St, an ecclesiastical writer of 
the Western Church, of whose personal history hardly any- 
' ■ thing is known, except that he was a native of Caul, pos- 
6iUy brother of St Loup, bishop of Troyes, that he became 
,a monk and priest in the monastery of Lennon (island of 
St Honorat opposite Cannes), and that he died in or about 
450. From himself we further learn that only after long' 
. - and sad experience of worldly turmoil did he betake him- 
. Be 1 * t0 the haven of a religious life. In 434, three years 
aUer the council of Ephesus he wrote the Ccnwu>nitt>riuM 
• adverms ^sro/faRas pmniym, hmktwentM noutaies, in which 
the . famous threefold ;t0st of orthodoxy is laid down and 

-rtc J n' __ 


applied,^ 


ae,. quod semper, " tjuod .ab omnibus 



The CummonUortum has been edited by Baluze (Paris, 1663, 1669, 
and 1684), and by Kliipfel (Vienna, 1809). It also occurs in vol. 

1. of Migne’s Patrol, curs, compl. (1846). 

VIIST CENT DE PAUL, St (1576-1660), founder of the 
“Congregation of Priests of the Mission,” usually known 
as Lazamtes (q.v.), was born on 24th April 1576 at Pouy 
near Bax (Landes), where his father owned a small farm. 

It was originally intended to train him for the ordinary 
pastoral life of the peasants of the Landes, but he soon 
showed other aptitudes, and after passing through the 
school at Dax he studied at Toulouse, and was ordained 
to the priesthood in 1600. Some time afterwards, while 
on board a felucca off Marseilles, he had the misfortune to 
be captured by Barbary pirates, who took him to Tunis and 
sold him as a slave. His third master, who happened to 
be a renegade Italian, he succeeded in converting, and both 
managed to make their e-scape, landing at Aigues-Mortes 
near Marseilles in June 1 607. After short stays at Avignon 
and Piome, Vincent found his way to Paris, where he 
became favourably known to Monsieur (afterwards cardinal) 
de Berulle, who was then engaged in founding the con- 
gregation of the French Oratory. At B6rulle’s instance he 
became curate of Clichy near Paris (1611); but this charge 
he soon exchanged for the post of tutor to the count of 
Joigny at Folleville, in the diocese of Amiens, where he 
first developed the idea of those “ missions ” with which 
his name is associated. In 1617 he accepted the curacy 
of CMtillon-les-Doinbes (or sur-Chalaronne), and it was 
here that he received from the countess of Joigny the 
means by which he was enabled to found his first “ con- 
frerie.” The subsequent history of the priests of the mis- 
sion will be found in the article Lazabites. Among the 
works of benevolence with which his name is more imme- 
diately and personally associated are the establishment of 
a hospital for galley slaves at Marseilles, the institution 
of two establishments for foundlings at Paris, and the 
organization of the “Filles de la CharitA” He died at 
Paris on 27th September 1660, and was buried in the 
church of St Lazare. He was beatified by Benedict XIII. 
in 1729 and canonized by Clement XII. in 1737, liis 
festival (duplex) being observed on 19th July. 

VINCENT FERRER, St (1355-1419), a great Spanish 
Dominican preacher, was born of respectable parentage at 
Valencia on 23d January 1355. In February 1374 he 
took the Dominican habit, and after spending some years 
in teaching, and in completing his theological studies, he 
was licensed to preach. He graduated as doctor of theo- 
logy at Lerida in 1374, and his sermons in the cathedral 
of Valencia from 1385 onwards soon became famous. 
Cardinal Peter de Luna took him with him to Paris in 
1391 ; and on his own election to the pontificate as anti- 
pope Benedict XIII. made Ferrer his confessor and master 
of the sacred palace. Finding, however, the ecclesiastical 
atmosphere of Avignon an uncongenial one, he in 1397 
resumed his work as a preacher, and Spain, France, Italy, 
Germany, and Great Britain and Ireland were successively 
visited by him ; and in every case numerous conversions 
were the result .of his eloquence, which is described, as 
having been singularly powerful and moving. In 1412 
he was delegated by his native city to take part in the 
election of a successor to-, the vacant crown of Aragon; 
and in 1416 he received a special invitation to attend the 
council of Constance, which, however,- he does not, , appear 
to have accepted. Ha died at Varines on. 5th- April 1419/ 
and was canonized by Calixtus III. in 1455, his festival " 
(duplex) being observed on 5th Apri}., : ’ ; ’ «•* : 

VINCI. See Leomabdo da.Vimol ;A, A- 
or tM,^duntry t of, the Vindelici. ’is a 
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VINE. Of the grape vines (Fitts) F. vinifera is the 
species best known and longest cultivated ; but out of ten 
species that grow wild in the United States four (F. 
rotimdifolia , F. Labmsca , F. aestivalis , and F. cordlfolia ), 
according to Engelmann, are cultivated and have given 
origin to numerous derivatives used for wine-making pur- 
poses. Some of the American varieties have been intro- 
duced into France and other countries infested with Phyllo- 
xera > to serve as stocks on which to graft the bettor 
kinds of European vines, because their roots, though per- 
haps equally subject to the attacks of the insects, do not 
suffer so much injury from them as the European species. 
American vines should not, however, be introduced for 
grafting or other purposes into a vine-growing country 
hitherto free from Phylloxera , but only into those in which 
the insect has already spread. 

Although the genus Fitts comprises, according to Ben- 
tham and Hooker, more than two hundred species, mostly 
natives of tropical or subtropical regions, yet less than 



Vine. (i.) Flower after fall of petals ; magnified, (it) Fruit ; reduced, 
(iii) Foliage, tendril, and inflorescence ; reduced, 


cases (Ampelopsisj Cissus) compound (digitate), leaves, pro- 
vided at the base with small stipules. Opposite some of 
these leaves springs a tendril, the nature of which is obvi- 
, ous from the numerous transitional states it offers between 
the ordinary form of tendril and the inflorescence. The 
flowers are small, green, and fragrant, and are arranged 
in dense clusters. Each has a small calyx in the form of a 
shallow rim, sometimes four-lobed or five-lobed, or toothed. 
Within this is an equal number of petals, which in the 
true vines cohere by their tips and form a cap or hood, 
which is pushed off when the stamens are ripe. In other 
species (and as a malformation in the vine itself) the petals 
are free and spreading. Four or five free stamens, placed 
opposite the petals, spring from a fleshy ring or disk, sur- 
rounding the ovary, each bearing a two-celled anther. 
The ovary is surmounted by a sessile stigma and is more 
or less completely two-celled, with two erect ovules in each 
cell. This ripens into the berry and seed. Hanchon, in 
his monograph of the Ampelidem ( 1 887 ), divides the genus 
Fitts into numerous genera of equal rank. He retains, 
however, the grape vines under their original name. The 
cultivated vine has usually hermaphrodite flowers $ but, as 
it occurs in a wild .state,! or as an escape from cultivation, 
the: Jov^s vmanifesi a. tenancy towards unisexuality: 

bto fiower& mth stamens only, or only 



the rudiments of the pistil, while on another plant the 
flowers are bisexual. Exclusively female flowers without 
stamens do not appear to have been observed. Seedling 
plants from the cultivated vines often produce unisexual 
flowers, thus reverting to the feral type. Perhaps the ex- 
planation of the fact that some of the cultivated varieties 
are, as gardeners say, “bad setters, 31 — ?>,, do not ripen their 
fruit owing to imperfect fertilization, — is to be sought in 
this natural tendency to dicecism. 

The conformation of the vine stem has elicited a vast 
amount of explanatory comment. The most generally 
accepted explanation is the “ sympodial 33 one. According 
to this, the shoot of the vine is a “ sympode, 33 consisting 
of a number of “podia 33 placed one over the other in 
longitudinal series. Each podium consists of a portion of 
the stem bearing one or more leaves, each with an axil- 
lary bud or buds, and terminating in a tendril or an inflor- 
escence. In F. Lahruscy there is a tendril opposite to each 
leaf, so that the podium bears only a single leaf. In other 
species there is a definite arrangement of the leaves, some 
with and others without tendrils opposite to them, the 
numerical order remaining constant or nearly so. These 
arrangements have doubtless some reference to climatic 
phenomena, continuity of growth being arrested by cold 
and promoted by warmth. In any case it is obvious that 
these facts might be turned to practical ends in cultiva- 
tion. A vine, for instance, that produces bunches of 
grapes at each joint is preferable to one in which there 
are several barren joints, as a larger quantity can be grown 
within a smaller area. The practice of pruning or “stop- 
ping, 33 as explained under Horticulture (vol. xii. p. 277); 
is consciously or unconsciously regulated by the mode of 
growth. The tendril or inflorescence, according to the 
views above explained, though in reality terminal, is bent 
to one side; hence it appears to be lateral and opposite to 
the leaf. While the tendril is thus diverted from its 
orginal direct course, the axillary bud of the leaf opposite 
the tendril begins a new r podium, by lengthening into a 
shoot which assumes the direction the tendril had prior to 
its deflexion. This new podium, now in a direct line with 
its predecessor, produces leaves and ends in its turn in a 
tendril or inflorescence. A third podium succeeds the 
second, and so on. Other authorities explain the forma- 
tion of the tendril and its anomalous position opposite to 
a leaf by supposing that the end of the stem bifurcates 
during growth, one division forming the shoot, the other 
the tendril or inflorescence. It is not possible within i^ie 
limits at our command to specify the facts and arguments 
by which these theories are respectively supported/ Prac- 
tically the tendrils assist the plant in its native state to 
scramble over rocks or trees. As in the case of similar 
formations generally, they are endowed with a sensitive- 
ness to touch which enables them to grasp and coil them- 
selves round any suitable object which comes in their 
way, and thus to support the plant. The tendrils of the 
Virgin ian creeper ( Vitis or Amjnlopsis hederacea ; the 
Parthenocissm quhiquefolia of Planchon) are branched, 
each branch terminating in a little sucker-like expansion 
by means of which it adheres firmly to walls or rocks. 
This is especially noticeable in the Japanese species now 
so commonly grown against walls ' under the name of 
Ampelopds YeitcJiii (the Parthenocissus tricuspidata of 
Planchon), : The extremities of these tendrils turn away 
from the light, and by this means they are enabled to enter 
crevices, inside which they expand and fix themselves, 
just as the lewis or key, used by stone-masons, is fixed 
into blocks of stone. The anomalous position of The 
stamens in front of the petals’ is explained by the abortion 
or non-development of an outer row of stamens, indiear 
■ tions of which are sometimes seen on. the;hypogyno-us disk 
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In i In u ki\ uun^lttn i tlu hhitioiianl xfhmtics 
t tk mi tli < 1 xn< tu itt i It 1 1 v tlit st ul in ^ )c 
u ilh v dud I 1 c ms tli ) hxv n 1 1 ten witti ljy mtoi 
hu l witn ly luuinn i^tmv (buutus darnel horn 
the si/L (olmi l tin nu of tk 1 ui) mo of ltss value 
fm Inston ii i ^cuenlca xl puipcst* thin ikst which 
nt tli cute init t ji itl> intui il*u millions 
Tk n itive ounti> < f tk 1 mo| tan uni is con sulci ed 
1 > k tlit u^im s utli oi the Cispun Fiom tins pie 
sumtd (tntn it Ins spienl castw u Is into Central Asm 
and westw uds t;> l jth sides oi the Muliten mean, Cent! xl 
luiqt end is iu nmth as Ltl^ium (Plane hon) Regcl 
h is j io 2 oundtd the notion tint the cultivated vine origin 
xtul is a kind between V utlpuit and V Lab it s t , 
both Is ith Vinem in sptcits , but ht offeis little evidence 
m su}2 nt of ms oj mion, which has not received tlit 
i<u>int ci botun-ds ^tnerallj Tt is interesting to note 
that v?n2t stmts hivo letn i imd with mummies in 
i t ian tomlsci net lata are than 3000 yexis The 
stub, tctci Ini jf to f n^elmann hive the ehiriettrishcs of 
th >sc < f T tnuf / 1, but show some veiy slight vaiiatioiib 
h m tlit type et huI now picvaknt \inong the (keeks 
m tk time ot H mu wme wxs m to tntril u^t The oil 
t nation i tk vine miNt ils^havt bun mtteduud into 
ltd} it t vay cailj \ tu ul In I limits time tk vauetics 
mcultivxtun ^etnt to hive Uen txceulmjy mnneious, 
an 1 the vane 1 methods < t ti lining and eultiue now in use 
in ft tly au in in mv t ists identical with tho^e dtsenbed by 
Celnmtlla and othei Ron an wuteis (amp IIoraiuiTUn*, 
vol vn ] 2 22 277) (.nafic stents have ken found 

among the uniams ot Swiss ind Italian lake dwellings of 
tk P>ion/t i uuxl, and others m tutaceoub volcanic deposits 
neai Afoulielhti, not lon^ ktoie the histone ua 

Ik vine ie< pints a high Minima tunpciatuie and a 
piclonttd peiio<l zn which to upcia its fnnt IMiuo 
tkst aie fathoming it can k pie htably cultn ated, even 
th ugli the wmler ten^entiuc be vay low Tchihatchef 
mentions that at Tuvan m Russian Annenia the mean 
wmta tunpuatiue is 7 1 C and falls m January to - 30° 
C, and at Bokhan tk mean tui^oi&fcuro ot Jnnuaiy is 
f° C and the minimum -22° 0 , and yet at both places 
tho vine is grown with success In the AI|>s it is profit- 
ably cultivated up to an altitude of 1670 feet, and in the 
noith of Piedmont as high as 3180 ftet the present 
time the hunt of i>i oh table cultivation m Europe passes 
fiom Buttany, lat 17° 30, to beyond the Rhine by Liege 
and through Thunngia to Silesia iu lat 5T (Gusc 
bach) Iu tormtr centuries vines vvtie cidtivated to the 
north of this region, as, foi instance, m Holland, m Bel 
gium largely, and in England, where they might still be 
grown Indeed experiments have lately been made m 
this direction near Cardiff m bouth Wales The yield is 
satisfactoiy and tlie wine made, the variety known as 
Qamay non, is described as being like still champagne 
In the Middle Ages, owing to various causes, the better 
wines of Fiance and Germany could not be obtained m 
England ctcept at prohibitive prices, but, when this 
state of things ceased and foreign wme could be imported, 
tho English consumers would no longer tolerate the m- 


N E 

tuioi pioduitions of then own vineyards It is also piob 
able th it the English mixed sn b ai oi honey with the 
wme and thus supplied artificially that sweetness which 
Ik English sun denied It is x cuiious fact that at the 
picsent dxy much oi even most ot the wme of finest ejuahty 
is made at oi neai to the noithein limits of pobsil le 
cultivation with piofit This cncumstance is probably 
explaine 1 by the & reatei caic and attention bestowed both 
on the cultivation of the vine and on the manufactuie ot 
tlit wme m northern countries than m those whole the 
climate is more piopitious The idative mfeiiciity oi the 
wme*> made at the Capo of Gocd Hope and m kxstialu 
is |aitl} due to vanations ot chmate, the vine not }et 
havm^ ada 2 >ted itselt to the new conditions, and paitly t ) 
the dofiuuit skill of the manutactmers That such mien 
ontj iua} be expected to disappear is suggested by the 
success ot vine cultuie m Madeira and the Canaiy Islands 

The tlevelo 2 meiit of other species of Vitis, such is the 
cuiious succulent species of the Soudan and othei p^its 
of cqtntonal Afriex oi the numeious kinds in India and 
Ootkm China, is of course possible unclei suitable eon 
ditions, but it is obvious that an extiemely lon^ pen cl 
must elapse befoie they can successfully connote with the 
2 )i oduct ot many centunes 

Foi cunants and laisms, both pioduced by varieties of 
the a ape vine, see the respective ai tides 

Apait fiom then economic value, vines axe often rulti 
v ated for jiiuely ornamental pin poses, owing to the elegance 
of their foliage, the rich coloiation they assume, the slnde 
they afford, and their haidihood (m t m ) 

Diseases of^i^es 

Hit oi^aiuc diseases which afftet the vine may he divided into 
tw ) c itc^onts, th>se caused by insects and those caused by iaia 
sitic fungi 

D at* Intel by Insects — Ivaltenbach m 1S74 enum latclln ut 
tlm t> tw o spe us cf insects which mjuie the vine , an l since then uien les 
othcis have \ cn iddel to the list We heie deal only with the 
nost mq oi tan t Amongst those whi h attack the leaver an l 

joung buds a small bath An mala utis one of the Stand it h 
does gi at liatm m seme inits of sonthan Em ope 1} de\ouim to 
tho soft tissue of the leaves A genus of weevils OhoilujKhns 
tont mis sc \ n al species which aie injuiious to the vine chiefly 1} 
th a lult 1 eetle dev oui mg the huds O ? emeus, Tw txcoi ms pia pcs, 

Rtji fits I ju tia an 1 sulatius aie all lei oited fiom v ancus pi ic f s 
is lung much damage the laiva of the list mentioned sit its 
itticks tiie loots cf the vine, causing the shoots to be sin ill md 
ultinmel) bnn^m b d out the death of the plant Toitmnt lj th 
muni as oi this genus have no wings so that the dam i^ they 
ause is to i^i at extent localized Hie same kind oi mjmv is 
Mused by a smill Chi)someltoug beetle, Eumtyus vtiis The 
lanT of seveial Lepidoptcm attack the vine m the same wiy, 
destiov mg the v oung buds Amongst these Narnia typaa, Afjntis 
t} Ua, and A pomda maj be mentioned The laiva of T rtm 
pilhriana in the eoilv spiing weaves the young vine leaves to 
gethei, and, enclosed in this nest, devorns the soft tissue at leisuie 
I he imago emeiges fiom the chiybalis m July and shortly after la) s 
its eggs upon the uppei suifaee of the vine leaf Aftei a few weeks 
the cateipillais cmeige and continue then woik of destiuction 
Lethras ccphalotes, one of the Scai absuidsc is veiy injurious m 
v meyards which have a diy sandy soil Tho beetles live m pairs 
m holes m the giound , dm mg the summei the beetle bites oif the 
small v oung shoots and diags them away to its hole, where it is 
believed they sen e as food for the laiv'e In this way veiy senous 
lamage is caused to the vine plants Mynchitcs Utuhti, a weevil, 
ilso does much damage to the j oung shoots and leaves The gi apes 
ue attacked hy the caterpillai of a moth, Conchyhs antbigudla, 
which lay s its egg in the young fruit , and m a similai way tho 
hiva of OraptolUm {Conchyhs) botrana attacks the flow eis and 
fuut The laiva of the cockchafci, Melofontha mlgat is, also docs 
much damage by biting through and devouung the roots Coccus 
mtis is a small scale insect of 1 eddish brown colour, with irregular 
black spots m the female, which lives in the bark of old oi neglected 
vines and weakens the tree 

By far the most destructive of all insect pests which attack the Phyllo 
cnltiv ated vine is Fhyllox&ra msiatru. This much dreaded insect acta 
belongs to the family Aphides or plant ko of the oidei Hermptei a f 
Th® genus contains several species which live upon oak trees 
Their proper home is in North America , but they have been found 
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Tli syni] t ms of tb hstas 1} nt 
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Hit ^lijes ait amstil m then 
h i utb anl thtn slm is \u uil ltd 
It tbt loots aie e\ammt l numa aus 
fisiioiin sit tilings no fiunl upon 
the snnllei lootltlfe These aie it 
hist yellowish m ciloui and fleshy , 
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Pig 1 I 2 

1 1 r 1— B ot mb b t n 0 f rm(iahcjla) AIljllox a with pioboscis mseited 
n t tissu of i t ol me 

5x :>__// jiox t 'ftu l feu alt which lrves in louts and buds if \ 
and Hjs \ i tli cnthcall) of two 1 m Is one deielopin & into a w i ^less 
feinli the otkei into a mle 

ait about 8 mm lon to of an oval outline, and "with a swollen 
1 lj ISTo distinction between head, thonx. and abdom n tan 
l e ol sen td The 
held boars sin ill 
red t}cs and a 
jin of thiet 
jointed antennt, 
tbt lust two 
joints being slioit 
and thick tht 
thud moie cion 
gated, with the 
end cut off ob 
li [Utly and 
slightly hollowed 
out Underneath, 
between the le^s, & 

Ins the t ostium, 
which loathes 
buktc the aldo 
men The insect ri & 1 4 

is fixed by this Pi 3 —a Male jr I iced from small e oe , c bulb} Tinged 

ic strum which is female (f ^ 2) 7 lii*,t eg*, c small egg 

ic scrum, wxu.cn is pi( 4 _ Wln | &b f ema i e pi xluctlhom lai^e t DO (fig 3 V) 

mscitcd into the wmgt l f male (fig 3) 

ao it of the vine 

In the pm pose of sucking the sap The tbdomcn consists of seven 
segments and these as well as tht antuioi segments be u torn low s of 
small tubexclts on then doisal smiatt Those loot dwelling msi cts 
aie females, which lay paithcnogenctic eggs The mse t is hxed b} 
its piobosas, but moves its abdomen about and lays thntj to toity 
T ellow eggs m small clusttis Aftei the lapst of six, eight, oi tu eHt 
days, accoidingto the temperature th luu hatch out of the e^gs 
Those aie light yellow in coloui and w appeal anct icstmble then 
mothei, but w itli rel itively 1 ugu appendages They move ottiT tl> 
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tl n t h i i i 1 i 1 i m it hi a l it f 1 1 i 11 

1 ul 1 t 1 1 1 s A*t l il It tl 1 il 1 1 t T 
jms 1 wu ^s if } ii u l tl n th i t h } ij tl i 1 1 

it the c nth anl n t tit Tim H i it hi l i^o i bt 1 i 1 

I st moult in l in us s a wm^ 1 i ul ia ill f i ji li n 

} itl til ^ n ti ill) 11 #vu ^t t i l has a 1 1 1 l 1 1 tm 1 

li Unit h il (t 0 2 j 11 1 t s ut w 11 il \ 1 j 1 with u 1 i 

ii ts th autum lmc tint j ii ts tl tun uni nit si i] 1 

lik tbit ct th i t Iw 11 is llit wu n s u tnn i i nt t itl l \ 

non l s anl an well xlipt 1 i i flight 11 u t n i j ui l i h 

f ii 1 t nl tit ml t the il 1 mm the jot nci i mu t i 
ml n t st 1 n n Tilts wu l t mis no al it 1 inn 1 i ^ 

II t 11 } d out fi m July till 0 tol l lnin^ uj il tli sxj ci tli 

th win h is su kc 1 up 1 t tli l hum fi 1 i tl 1 1 it s u 1 u Is 
Lh y I it tl n j nth n ^ not all} jiolut 1 ^ m tli u 1 s t 

tilt Ten s oi tlit 1 it , in the lu Is ii it tl i s x n is ill 1 1\ iu 

a It ante 1 in lit bilk In tuj luuj t t 11 wntl l then t 
i mains in the on nil ntai tl t suifict, anl d j sits its e^s thu 
Hit e fe ^s ii v it tow m numl u anl of t to si s b n 11 ml lu., 
(in, I 1 an lb 1 1 mi the ln s a a f m il (h ) is lut lit 1 in ti-,1 1 
oi t n di}s an 1 smaultancously fn the hist tm t in th lift lustoi} 
ot the Ikjll a a male (i a 1) qj us fnm th simllu ^ 
^utlioi malt n i funilt his wu n s the i stium is ltjhti 1 1 } i 
iunttnnltos tulu It anl th it is no alunentai} c tnal lh 
ftmalt is lai^ei than th malt an L diiltm horn it md th oth 1 
ioims m th list 31 mt oi the ant 1111 Tl c 111 of th st s vual 
ioims lasts lut a lew days m 1 is < ntn It tal m uj with 1 jiolu 
tion Hit ftinah is i ltilizt l It the male ml tin 01 foui di}s 
latex U>s a single e to g — the w niter i n g — ml thtn dies Tins 

is laid 111 the u tvitt s oi the l aik oi the t me and as it is j 1 ittctn ely 
coloui tl it is almost imjossil It to fin l it H it th wmtti e^s 
limam undtTelopid duimg the cold months 1 ut in the followup 
sjuii^, as 1 inlt m the month of Ajul, thtT v,ivt 1 11 tli ti if in tie 
insect without wings, which ustinl Its the 101 1 Iwtllm^ ioims hut 
has jomtt 1 antenna These ioims ue teuntl the sto k m tl us 
they citcj into the Luds of the Tine and as these dtxtlop into the 
voun rt haTts, mstit thtn jiobobtis into the uj j 1 sid I y this 
means a to all is jnoduted on the uud 1 silt oi the Itli The v,all 
is tup sh xptd anl its outei suifa t is limnltl and toTUtdwith 
, small waits an 1 bans Tin oj>tnmg uj in the u] pu smi 1 t of + ht 
leaf is pioteetul 1 } similai stiuc tints V\ ithiu this gall the siotl 

mothu lives and suiiounds hi 1 soli with nuiuuous paitheno^enetie 
ally piodutt 1 e-,gs, — sometimes as mail} as two hundi dim single 
gall, these eggs giTe buth aftu six 01 u 0 ht da} sto xnumeious 
jiogenT (gallitola), some if win h foim new galls and multijl} m 
the ItaTis whilst othus lesiend to the loots an 1 letomc the 10 it 
dw ellmg foims ahta 1 } descube 1 The g ills and the gall j iodutin 0 
foim ut much tommonei m Amuica than m the Old t\ oild 

Schvmc of tht, Vcti nu<t Fonn t of PhylJoiont laUiti a 
V R 1 11 f stmg f 111 s 9 
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The naturil enemies of the Phylloxera, aie few 111 numbti th v 
include borne mites — Hoplophoia ant ta 2hy xjlyph ut> 2 htfllo urn, 
— and the millepede P)lyxuiw> h qm whi h tlt\ ouis the subtci 
lane in foims Innumerable axtifaces have been jnoposed to com 
bat the tunble disease taus l b} this minute insect but none oi 
them stem to b( complete!} successful As a mle the means sug 
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t l u f i n l i 1 ll un ilnliii l i l th r 1 Iona's 1 ) 
iij tm-, i li hi il i i i s Si u the m [ it in t til 

wit ^ u 1 lit \ l tl in t m-is 1 u iKtiit 1 H 

t i i it i j l 1 u ) nil 1 > It t \ 1 * t^s 1 > luHm^ 

t hi tl 1 n li i J v <i s n si h ntmm 

t 1 l it 1 1 u 1 tl 1 ll will ll 1 id l b limit 

i i I 1 1 i f 1 Vi iui u \ i wi li 1 v th l }iih 
i l // ]i t l \ l li H nft l n I m [ m 

] i t tl 1 ] i \ U 1 1 1\ l ibtf il u c s hi 1 

1 H \ 1 t ll tiii i 1 fm i i U Mil h s uu 

hill l lilt t it 1 1 ill ii u st su 

i il i i li ll t si n i 1 u uillu u l d n t 

I 1 u 1 l 1 vs \ 1 i t i [1m ns I n 1 i l it In l n 

n f si 1 u l it in th t ni| niv l un v n Is u 

I I l il t si 1 nl thi]h swh tlis m rli i jt i l 

tl u ismji tit ill ll i t l\\ llu n i n * butt tlui\ iu i 

s i h 1 li n ui s,n\i m i h in \ lint su li s il is x un l 

U l ll) ts } ll lis 1 

I / b t ill ill t 1 tiu i\ iom t fim^ li hsu t 
1 li it hs th \n is tin l h i lu l un tons fungus 
f i 1 i i I ) J J Hit hs use un lust inti 1 in 
MiJ i 1 in 1 b, m ISIS it t]i iu l it \ isiilhs, by IS 1 it 
u i ii tit niji ill th miii |i b juntii s ot Lun] 
l u_, s] nll\ \ ml iu m th hnls hoi turn*, m th Me htu 
a in m l n the loll >w in gv lit mbits qj inocciuMukni 
Ui cishtt l uh tint lik tht II /ll f, tin <nd un is m its 

u n m Vuiui in Hit hsns is clixu t n/cl by tlu i]]e mute 
t whit nn hum ai the \ jun f 1 xves , this real qui kl) md 
dti sthtflia l in s m l him In n l ultnintel) i ulus tin 
„i It ta t th s ait in ulc louh l) mall l own spots hut 

th sj t ‘.jin l ui l las to^dh i th fekmoi the H u]eib l stic>i l 
u t lltbh 1 u th a lunhi n aiuuu, qjaitutl} unt tut h 1 
1 i 1 at sji i U l»\ Un mj hum ,i a mg cvei th epilenms st 
tht] hut 1 lit h> ] h conquer gth mv lium t ]k uilnl with 

i unt in, win li | ioj ct mU tli 11s ot the ifiicte l ] ut bomr 
t tlit 1 \]1 win i pu]t t turn the lcil oua omlix, whi h m 
c jibtn t l ill on it a, time ml it i> 1) lhai me un tint tlu 
fungus qi iL Ih jui lit n line not jtt h n discoual m 
Inn Lut d is not mu sssil 1 th it this st t n c ot th life lu&toiv 
ct Oihi i exists ii th Umttl St it s m th Inin d la nuke 
sji (I j>,whuh xu ts i wiki) spi 1 1 dis ase unungd the Vmtn m 
\ m s i lit ( h u n is m its turn ait i ke l b) i fungus cf the * mic 
tub , t t it 1 lut Ctu iu D 1 v, win h hits ] uisitu ill) withm 
th h)pln ol its host, ml it times cv u su ee ds m desti )iug it 
ill nu ms win U Inu proud most lUeiaous, hath is nailed) 
inda,]i u lit line of this distas is tl s itta ibwei ot sulphui 
jv i tin muis hefoie the montUL, dew Ins e\ ipoiat d Until l 
nitihod is to l eil one put ot lime with tlnee paits of sulphur, md 
to spnnkle tlu nil v tin t o\ i the ifleited pi nt 
Au )thu iunjtub which attieks incs, sp eitlly th jse ot Ameuea, 
is I 7 m s po uhnU ihe mjt hum s]in Is tluouji the ^uen 

] ut^ (it tli plant itia kmjf the lines twi^s, and uniijt pities 
On th< up] i si le oi the h if when it k fiist visible, it toims ]alt 
9 uui uie^uhi sjnts winch be<ome duku m eoloui On the 
uu hr sih ot the hit the e patches ue white md ait connnsed ot 
+ he spne Uaiin^ h>ph» ihe lut nltimitely lueomib dued up 
aud buttle Hit ^npes win h are attacked cube t^ ^iow, turn* 
blown oi white an l nltimitely thy up md fill oil Thu disease 
Insjicea siKusstully tutted with i spi i) ofcoppei sulphate and 
lime, e i sulphate ot non , solutions ot these salts ] lev ent the eomdia 
fiom ^auunatinj; 

Anthn nose i& the limit usuall) jjiven to a due ise which was 
foimeilv known is *ehubon ‘null, oi “bicunei * This 
dis* ise m i uibed by the pu isitimi of tipfotudmm amjx hmni, one 
ot the ivienomjeefcous tun^i The tuoyus assails all the gieen 
puts of the vine, and injuus the lexvcs inel )oung shoots as much 
is it docs the gtapo itself The hist sign ot its pie&uiee is the ap- 
eaiamt ol a minute spot, which w guyish m the centie, with a 
rown boidu This s]xt hick xscs iu size , m the stalks it assumes 
an oval shxpe, with its long aus paialltl to the stalk, whilst m 
the leaves and giapcs it is moie oi less cntulax in outline The 
centie oi the spots on the gt apes becomts darker as the disease ad- 
vanecs, a xed line ippeais dividing the daik blown boidu into 
an ouUi md an mnu mu and 0 mng a vei) chaia teustic appeal- 
ance to the di seised plant The bemis do not shuv el up as those 
do that aie affected by the black lot The mycelium of Sphm- 
Imm mows just beneath the cuticle of the vine, thiougli which it 
soon buista, giving use to a nmnbei of mmute liypha, which beai 
corudiv. These aie mmute, oval, colouikes spoiea, which serve to 
M the dma«se over the vmeyaut and fiom \ loee to place Tho 
complete life history of the fonn is at piesent unknown , and m 
foimation os to wheie tho fungus passes the winter, and m what 
ioim, would piobably afloid some useful indications as to the 
method that should Jbo adopted to combat the disease Anthiaonoso 
to been known m Suiope for mnr yeais, but has only been oh- 
soma m Amenta since 1881 , whither it was piobably impaired 
the Old World- As a preventative to its attacks a solution 


( 0 } i cent ) ol n n sul]l t his been founl veiy useinl s will 
is u m jlmtim, n will li imr 1 s il tli it does not lie too bw, 
tl dis i lIomi]p mm, m h) w 11 e\] osi l viu ) u Is 

ih bhkut lik the 0 d ( i an 17 utwoh is Amu l mm its The] 

oiiw.ni It lias l n known and ol & ml tlieic since 184S 1 ut ip i )t 

] ue U l the tnst tunc in 1 lance in 1S83 The di&i ise is msed 
1 > a tuu^us Ih j ah j na Lidadh Sic ( Th ma untol i ) ( lie ot 
th 1 } a 0) ?/i t and 1>) Mine in thru ties it has been emu lend 
toll i faith l si ^i in the life liibtoi \ ot ispliucdomc llu fungus 
ud n siis itrails t > tli & i l] is tin 1 xvis an 1 stuns biiii^, lai 1\ 

ui i itlc tc 1 i lie v,i i] es ai not as& uk 1 until lit ill) full b iow i 

v li u a 1 townish&]ot i[pcus, wlneli S]i a Is ovei the whole ^i i] 

Hi 1 tt t at tnst l tains its plumpui s but on the ap] ixnnce i 
1 til 1 hek ] ustule will ll fust ce iu on the ] ut hist ltieck 1 
tli ]u 1 ^ni s to slmvel this continues until the n ia]e is 
ic lu 1 1 ) a 1 h k hu l miss, with the filds of si m ]iessid close! \ 
a^unsfc ill s 1 I lie discis loes not sjuid lirm *,ii]c t) 

i] so tl n is i xule onl) a t ita,m nuinl u ui ijks in a humli 
iK dtsti \ 1 The h)]li ot the in) celium ol this lun 0 iis an ep 
tite with nuniu ous shoitl line lies lho pustules on tlu siuli 
u diu to huctitu ations \ } cnidia, md spcim igoma The ] icsi me 
ot mi In has il&o been lecentl) demonstiated The fungus pis&is 
the w Intel m the withered to n]ts which tall to the b tcund lien e 
ev lv cue sluulil he t iken tocolliet theso and hum them Ihe 
use ot the solutions mentioned above may ilso hi leiommended as 
iji vcnUtiu 

tinon^ the othei tun & i wlneli mi st the vine ma) be mentioned Oil ei 
Tt d lost ida ntu Jtt and lh Zahusta,, which, when the attack islun 0 i 
s vue c msi the dtsti uition ot the 1 aves the onl) pait till) assail 
ihtse like tlic foic^omg, aie munlu® of the J yie lomjufai To 
tli s unc class btlcn^s ilso CV* o sjota utis (Clad jijoi i lutiahui , 
win h his club sh i] el spoi s ot a b ic u blown coluii This al j 
attieks the Laves, hut unless the season is evtume]) unfxvoui 
ii It it loes little hum 

V vuy disistious loot disc ise of the vine is due to the iava_.es 
of the fungus DtmttttjJuia ncatn which loims subtenant in 
stunts of ill) celium— bo called iln/oiiioi] hs— the hu tiheition <t 
which is as jit not knovui it loims tonidia and scleiotu, howeui 
anl piesmts cutam analogies to the Distomyatcs The disease l 
liots liau been conlouiuled with those attacked l>y Phjll 7 era 
Tli onl) nxo le ot combiting the milady seems to be to upioot tin 
]>1 ints md bum them Isolation of the diseased aie is by means ( f 
ti tubes lias also ban piacti&ed This fungus has evtenkd its 
n\i rt ts considenblj m soutliun Tiance and Switzeihud withn 
the last ten jens (ATS) 

VINE V Sco Vic n v 

V1NEG lie is a dilute foim of acetic acid, liavin & a 
Tavour that vanes accoidiug to the soiuce fiom which 
it is obtained Vmegai has been known from the eailiest 
historical penod, and its power of acting on and dissolving 
annual substances rendeied it an nnpoitant agent m the 
hands of the alchemists They vveie, however, miac 
quamted with piue acetic acid, the most concentrated 
solution they possessed, called s pmtus venai% was obtained 
by distillation from cupric acetate (verdigns) The nature 
of acetous fermentation, and the rationale ot the processes 
by which vinegar is piepaicd, aie explained undei Flu 
M iOTvriosr (voi ix p 98), and the acetic acid obtained 
b) the destructive distillation of wood is dealt with under 
Tvl (vol xxiii p 57) Here we have to do only with 
the vaiious kinds ot vinegar used foi table, medicinal, 
and othei household purposes Malt, wine, and beetroot 
vmegai s are made by the slow process, whilst foi the 
quick method dilute brandy or other spirit is most Iaigely 
employed 

Maltnncqcn is the piepantion commonly manufaettuod m tho 
United Kingdom, the high alcoholic duties them excluding the use 
ot spmts m the uidustiy A fomented woit is juepued, xs m 
blowing, -which is mn into casks lud on thou side, bung hole 
upwaidb, till they ue thiec louiths filled These easks h xvc a holt 
bored m each eud neaa the top, and between tho thice holes a con- 
stint ai dilation of an is seemed ova the suiface of the liquid 
The casks aie disposed m low roofed vaults, aitifioially heated, m 
which fiee cuculation of an is kept up , but sometimes the pioc ess 
is earned on m the open an m what is tenned a vmegai field 
According to the temnoratuio (which should be about 70° Iain ) 
and othei conditions, the acetification of the wort may occupy horn 
weeks to months Kioto, the casks thevinegai is tianslerred to 
large tuns provided with false bottoms, ovei winch a thick lavei of 
stalks and sbns of grapes and rarsms, Ac , termed iape&, is strewn 
iinough this the vinegar is hlteied from one tun into another, 
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•tflici 1 it is cleiicd fimn mu daemons mitt i ml tin list h i s 
t al jIdI uc thouu-Jily o\ih/el Hi i j is link m 
I mi md otli 1 uue ultn itmg < junta s hem win le s ml 
inlai i Mints 111 imost Much'll is yield* l Jywlnt Mints th 
ji lutt lunc; im i ]lasutu m l ,ui nll\ sti i ill n 
ulnuiy milt mu go \ liic^a is tls> lastly ]i jnu l ti ml t 
i ft ii Jin the juice oi otlia sicelnuu \c^ Ulhs md hints ml 
fi in su^u and liidtcl til souicts ot ikoliol mw le t ukt 
is possible nut rials toi making \m Qt I irtn i / 
is mil i unrip illy in Gemini}, iiom dilul spin (iloutoi t 
1 i xt spirt to bi\ ifw itoi) to which u ad l 1 snnll p | ntuns t 
su^n hcncy oi malt t In t Tli btnilul li pi i use l 1\ lit 
f lent m nut lttiuus wits consul nil} Hi p ssisals u l 
to same c hut m Liplind Joi coin u tup 1 m ut l -ml cl inf 1 
malt Miit mt o mu pi Umm lual un , i a m s n u li u 
sti iptli Y hit is tun l pi m! vim pi ntuns It ] i c ut 
e f l ii acetic au I in I as it i jiui s twenty i ut p i ns c t n 1 *% 
lims n Inn it ot s Li to iwutnii/o each Hull cunei it is ilso 
Inown is Jsu 21 In the same wayweaka rpnliti s an known 
islSo 22 NTo 20 go these hgiutb indie itnp tli pains ol cu 
1 on tie ot sc l win li uouti ilnse a tluil oun e 

\m ^ n lb extensively consume l in tli pic] mtion ot jickles 
anl siuces and as a title conlimini cs}unily with stliivtg 
til ks md lisli lei many culmaiy pui]0s b it is flxvouic l with 
nomitic li ibs and spiees Aionnlic vm pi mad fi mi ghcnl 
i eti tad md ] a tunics possesses a i ficslim^ stimuh+ni-, pun 
pile}, as is fitmlnily known by its usem \mupettes M ueillts 
Miie pi oi thieves Mne^ar, is in aionntic ])i pxnliou used is i 
piojliylictic and masku ot eul o lours Iinegu is also a nun 
*ti uum JEol scaeial modi nul agents and m a < me on hated con 
dmm it m a valuable mbefaciuit uul external stimulant 

IINET, Aliy^ndil Hodolphi, (1707 1647), a Fiench 
cntic, though not a rienekman, was bom near Lausanne 
on 1 7th J une 1797 He was educated ioi and duly tutu cd 
the mmistiy of the Protest infc Church, the date of his oicli 
nation lemg 1819 He had, liowexei, alicady acquired an 
important position as teachei of the Fiench lan to iu to e and 
lituatuie m the gymnasium at Basel, and dump tire w liolc 
cf his life he was moic of a cutic than ot a theolopm, 
though he excicised some influence m the latter capacit}, 
headed a secession fiom the national chain h in Yaud, w is 
foi a tune piofessoi of theology at Lausanne, and adxo 
cated an extreme toleration m the mattoi of itlipons 
foimulas, together with the separation of church and state 
As a theologian Vmet would aheady haxo been long for- 
gotten, clesjiite some seimons and tieatises which had a 
ceitam xogue in his native countiy, and, being m pa it 
tr anslated into English, c xerexsed some mfluonee on English 
speaking aclheients of Calvinism His pufomnnees as a 
hteiaiy cutic, which for the most part represent his aca 
demic lectures, aio, howexei, of gieatei importance By 
piocurmg foi Samte-Beuxo an imitation to lectiue at 
Lausanne on PortBoyal, he was the cause of one of the 
capital w oiks of lecent French literal y histoiy But fie 
had less indirect titles to fame m the same department 
than this Like all other Fiench wnteis of i opiate m 
Switzerland, he has been accused by Fiench bom censors 
of that mysterious patavmity which is supposed to attach 
to Swiss Fiench, and which has been lllustiated m such 
a remarkable fashion by Eousseau, Benjamin Constant, 
Joseph and Xaaier do Maistie, Topfiei, and others But 
the pei sons thus branded weie piobably content to wute 
Fi ench as w ell as Livy wrote Latin Vmet’s Ch ratomaih i e 
Ft an at se (1839), his lltudcs m la LiUeiatute Fi anqawc 
au XIX UU Nicole and his Histone de la Littti atwo Ft an 
caue au XVI I F m Sic le, together with his Ftudes mi 
Postal, Ftudes sui Us Moiahstts dcs XV I m et XVIF m 
Siedes , Histone de la Predication jnndant le% Btjot rn.es, and 
other books gave evidence of a wide knowledge of Iiteia 
ture, a sobei and acute literary judgment, and a teiy con 
sideiable faculty ot appreciation On the whole, he belongs 
to the academic school of critics lathei than to the lomantic- 
impressxorust school, oi to that raiei and better school than 
eithei which adjusts its theories to the woik which is 
brought before it, and condemns nothing so long as it is 
good work accoidmg to the writer’s own standard He 
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hid tonsiluall affnuijo with this list, md In w il 
lmii» 3 ill* sinful u adi Ullage it 1 mg m soi c it 
ioi un ci Hit ism will ut und nu ih di it antui 
which ittaihcs m 1 i n li t us to ill iuti( n ot i ltncU 
ad ui 3 wiitt n mail un luuuuc 1 is 1 id i u it m 
flu lie* on liancc \imt du L ua 1 th Mt} J>17 at 

CJucnsCiul) V con idmll \ ut ot n ^ wul s w is i t 

jniiilul till iLtci Ills <kiUi 

Y1NNLISV, i clisfuc 4 " 1 wn ot Pi ^ n n tic n oa n 

m nt ot Poloha ituati 1 < n the 1 g 1 )7 mihs la the 

mi Uu ist c Kuil i t ts Pocklsk and F) ly ml iitn the 
Zhnicnnka luudi ntn tin l adw ij t in Od s s *i t lun 
1 ci ^ It w i f ml 1 m tlic 11th ce ilm\ 1 ut i thin-, 
n w itnuins ot its two 4 me kits Its ol 1 Jmut i 1 
is now a ^miusmni Owm t > the „ic it kitility i the 
ncivjhbouihood tlicic ue a numlci of (list 11 lies uid llte 
Yiimitsa merchants mcstly Jews cm} on L de in i 1 
and spmts r Ihc po]mlaLon m lsbl w is lb ^0 

VIOL bee VfoT in 

\ IOLET The uolcts com] use a ^enns of at least cm 
bundled, some ay two bundled species, luund pimcij illy 
m tern] >erate legions ot the noi thorn liemis]heie a few 
al o oicui mmounfcamouadistucts of South imeiiea, wh k 
the ^enus is not wholly without i cpiesentatn es in Yu4i ilia 
The spents aie mostly low to iowm 0 herbs with alternate 
leaats piovuled with lu to e leafy stipules The liowc s a^e 
solitny, or laicly m puis, at the aid of slenrl i axilluj 
flowu stalks The floweis tlieiusthes aie\ciy rueful at 
in foun, with fuc sepals jiolon^ecl at the 1 asc, aid 
hie petals, the bwest one laigu tlnn tin otheis ami pio 
uded with a s]iu Tht h\e antheis aie lemaikal le foi 
the petal like pioecsses which extend Ityond the authei 
cells and form a soit ol cone aiotind the sty le r J he ov uy 
is superior, one celled, with thiee jauetal placentas and 
numerous o\ules It is surmounted by a single style, 
which terminates m a dilated or hook like stigma The 
fiuit is a capsule bursting loeuln idally it , thiou^h the 
centie of each of the three \ahes The lne^ulu con 
sti u* lion of the fiowei is evidently connected with feitili 
/ition l>y insect agency To leach the honey in the sj ui 
of the flow ex (of the pansy), says Mullu, the instet must 
tlnust its pioboscis into the flower close unclei the ^lobulu 
head ot the stigma Tins lies m the antenoi ]>ait ut a 
^looxe fringed with bans on the mfeuoi petal The 
antheis shed then pollen into this gioo\c, cithci of them 
1 sehes or when the pistil is shaken by the insertion of the 
bee 5 ** pioboscis The pioboscis, passing down this giooie # 
to the spm, becomes dusted with pollen, as it is drawn 
back, it pi esses up the lip like aaho (of the stigma) so 
that no pollen can enter the stigmatic chambei , but as 
it enters the next flower it leaves some pollen on the upper 
suiface of the valve, and thus cross fertilization is effected 
It is curious, howcxei, that in the common aiolet, V 
odoiata and other species <£ cleistogamic ’ flow us occur 
of a greenish colorn, so that they offer no atti actions to 
insect visiters and their foim is correspondingly legular 
In such floweis self fertilization is eonipulsoiy and veiy 
eflectual, as seeds m profusion aie produced 

Se\enl species of Viola arc natw e to Gieat Bui am V (da at t 
is In glily pu/cd foi its tngiuno, anl in cult nation miniums 
vu ictus ha\e oiigmalul lhe gaidui ] mbits oi Imitsexsis uc 
d matins liom V tncolot, a. comhtld wti l, V altcnut , and V 
qrandiflaa They aie lepntcd to hiae been fust laistd ibout 1810 
by Luly Yaiy Bcnnet, with tbc issistan o oi lux guduiu Mi 
Knhaidson, the trim pins} oi jiuisn having bun Jong attn) uted 
to V in oloi Tht \ an tty and uclmccs of eobimng in these 
flow us ait aeiy lun likable <£ Bedding violas,” which diffei fiom 
])ausies m sown slight technical del ills, have been 1 used 1 y ciossniv, 

V lutrtz with V calmata The mo tub au eiehte l with powufal 
emetic and diuretic jioputies, on which account tht y 1m ♦ been 
admitted into some of the phaimaoopoaas , but they aie now 
xuy little used 

XXIV — 31 
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A IOLl\ a timg< d mstirnnent ?m\ lo>cd m oicliebtnl 
‘ind dnml ti mu ic The bod} is a it sonant bi\, coni] ostd 
it t Itllj lack ml si\ libs ill slnjul cut ot thin wood 
f ^ it 10 us iiuu the 1 tn 1 b itk be mg stooged rut ot 
4 111 slils and thtuls ilimd uid btnt Ik, wlu.lt is 
^lutd i i^ttha up n si\ mtuml 1 1 )tks Pme is used toi 
tklcll\ mijk hi tin itki j uts The oxtanal sui lace 
uu 1 with i tmo hud \ imsh ot abio mi, ltd, oian^t, 
l v<lhw < >1 ui which lendus flit 1 \ moie icsonvnt 
h du 1 o\ m ^lutl a olid neck u Inn lie sli^htij an 
hntd 1 the p] uk. ct th l >\ ui l il uu, th whole ms tin 
h at I m w,ut stnius lie sti tchul 1 j meins ot is mill} 

1 ^s ml a tail pi it Hit} at tuned m tilths thus— 
} - mi in ubnticn with a bow, strung with 

p % h isthxu weh ul ltd with k sm which is held 
«* m ^ u 0 ht hand, the scale buiL, completed 
-'topi nig the stun*,*-’ with the iua^cia ot tht left hand, m 
■«hkti tk installment w held, on an ebony bn^ei bond 
„ked ti tk bandit, and ji )]u?tm, mu tht bo 1} ol tk 


ti Idle The muni 1c biul,t icio s which the string*, arc 
stnmcd, forms the spring or mull mini ctntie ot the 
m I in mil aiiNweis to the ree 1 m wood wind instruments 
It his two tcet rf which the tiebh n light ban l one iosts 
tn ml\ on that \ ut ot the bell} which is supported b} a 
scund post loting on the back, thus fuming a n^id centic 
of ubiation, while the ba&s or left hind foot, luting on the 
tiedj nbi itm^ pait ol the bell}, communicates tD it and 
jlnouji it to the m m the 1 a, the ul nation* which the 
1 JV e vi up* m the di in^s 1 he 1 cUL> is strengthened, and 
its i lbi ition it b uhttd and uici cased, by a longitudinal 

u -,lu< d in ■side it exavtly tuidei the bass foot of the 

“C T "° incisions m the 1 h.11 >, called sound boles, 
ii m thui letting out the sound, ilso 1 militate and modify 
the vil 1 ition Ihc middle pm of ill s on each side have, 
in mvuid auvotuie, to afoul tk bon better access to 
tk stands The supeihuul aiea of the belly is divided 
7 tlu into two approximately e jual parts, for an 
ilmoiih acoustical icason, 1 but the qper bait is longei 
ind naiiower than the lowei, whiclr is relatively short and 
band This device jives gieater length to the vibrating 
1 01 1:10:11 the ‘tangs, and h< nee gieatci compass to the 

mstiumcut It also brings the bowing place on the stun f s 
neaier to tbephjci ° 

n cent The violin, as the name imports, is a modified foim of 
the * 10 4 «i mstiumenf eonstauitcd on exactly mmilai 
principles, though difierent in ei cry detail It dates fiom 
the middle of the 16 th centrny, the viol was perfected 
somewhat eailiei Dunng two centuues the two mstiu 
meats w ere m use contemporaneously , but the \ lolm class 
giadually diove the viols from the hold, on the paneiple, 
which gov erns the general histoiy of musical instruments, 
of the “ survival of tk loudest ’ The pumitive viol is a 
modihed fotrn ot the lute , and the lute is an adaptation 
of the small ljie of classical antiquity, the name ot which 
(ftdirula) suivives m both gioups ot the common names 
for bowed installments (fidicula, hdula, hdeille, visile, fidel, 
vedei, fiedel, fiddle, in the Eoinance gioup, Mdula, viula, 
X^yre viola, violmo, violone, violoncello) The fidicula or lyre 
consisted of a resonant box, having a joko ijwjum oi 
tmobtillum) instead of a neck, and one string foi each 
note Obviously, by substituting foi th oju/um a handle 
m neck, and thus enabling the fingers of the left hand to 
stop the strings at will, the numbei of strings and the 
tension on the box could be diminished, the scale of notes 
increased, and the task of the right hand facilitated Bv 
this improvement the class of instruments denominated 
lyie developed into the lute class, and by other improve 
atente upon the ougmal basis it developed into the ham ; 

k oiler tout the viteatowul impulse q * 7 fce gneu as nearly m ! 

powbl»4te»cTOt»irfte*iBMkofMfmt5tiere»WJtboi wiJrM j | 


il The on 0 m of the peculiar mechanism which, when added 
cl to the lute, pioduccd the moI, viz, the movable bridge, \iol 
cl sound post, and bow, i& obnous The bow is a de\elop 
it ment of the \ Icctium employed foi sounding the lyre The 
s budge was bon owed fiom the Gieek km on, oi monochoid 
i ^ro\able budges (viraytoytLs, mbductana , pontuuh) weie 
e mplojed to divide the monochord so as to pioduce the 
mttivils of the \anous scales 2 The sole use of this m 
; stmment being to tiam the ear of smgeis, it may well be 
supposed that musicians would endeai out to iendei the 
font continuous, the better to suppoit the \oice , and this 
\ tould bo icadily done by substituting foi the plcctimn 
- a cuninon nulitaiy bow, with the stung well nibbed Uiebow 
1 with losm, — a substance lively used by the Gieeks and 
1 Italians 11ns supposition is confnmed by the fact that 
i the marine trumpet, the most primitive of bowed mstiu 
i ments, is simply a bowed monochoid Althou 0 hwe cm 
l i omt to no pictonal representation of the bow as applied 
' to musical mstiuments eailier than the 10th oi 11th cen 
' tiu} , it is leasonable to conclude that the badge and bow 
v weie uhpted to the monochoid and fidicula diu mg the 
latu empire A substitute for the bow was aftciwaids 
> found in the rosmed wheel and handle, doubtless fust 
1 Wtod to the monochord, afterw ards peifected m the large 
' niodueval oigamstrum, and still emplo}ed m the smallrn 
; vielle 01 huidyguidy The bow, howevei, held and still 
1 holds its ground as the most convenient means of pro 
' duemg continuous tone fiom stringed instruments The 
. substitution of a hank of horse hail for the single bow 
stung dates from very early times 
1 Except the marine trumpet oi bowed monochoid, we 
find m Europe no trace of any large bowed mstiuments 
before the appearance of the \iol m the 15 th centun 
The geige, crowd, rebec, and fidel, as the small bowed m Ui^t 
stiuments of the Middle Ages were vanously called, weie crow * 
small enough to be rested on the shoulder during peifoim lcl)U 
me, and weie usually lather smaller than the modem S 
Molm It is not easy to assign each of these names to 
any paitaculai form of instrument They all had m com 
nion a lesonant box, either oncular, oval, oi semipeai 
shaped, a handle w ith a fingei board, a tail piece, a bridge, 
and fiom two to four stiings tuned to fouiths oi fifths 
Ihe pegs wue set veitically to the handle above the fhmei 
board, as m the modern guitar The bow, which was 
shoit and clumsy, had a con&ideiable curvature, and the 
stung a high tension None of these mstiuments can have 
had a deeper compass than a boy’s voice The use ot the 
ndel m the hands of the troubadours, to accompany the 
adult male voice, explains the attempts which we tiace in 
the 13 th eentuiy to lengthen the oval form of the mstru 
ment A contrary curvature, as m the guitai, was then 
given to the sides of the resonant box, to enable the bow 
to leach the strings of the enlaiged installment This 
maj be denominated the tioubadoui’s fiddle 
The invention next to be described formed the turning Side 
JOmt m t J 5e hstoiy of bowed instruments In older to Uo °ks 
Uep m place the nbs of the troubadour’s fiddle, with and 
their troublesome contrary flexures, side blocks inside the El 
mstrument were probably used By cuttmg these blocks 
with an angle towards the outside, dividing each side rib 
mto three smaller ones, and giving the middle one on 
each side a contraiy curve so as to meet the upper and 

s f Amsterdam, 1652 , p 89 
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low nbs at an angle on tlie block, tlie icsomnt bo\ w is 
b ieatly strengthened its construction became casiti, and 
it became possible to make mstmmuits of indefinitely 
hi b er size Coiner Hocks thus comated the hdel into 
the viol Single coniei blocks (conti xiy flexures bung 
still given to the upper nbs) weie sometimes used, and 
often oceui latei on, hit double coinei blocks came at 
once into general use, and lesulted 111 the constiuction of 
the \iol m seven! sizes The mtdiuvil fiddle apjeus 
ongmally to have had a perfectly Hat belly like the lute 
It must early have been discovered that a belly scooped 
out to a sli b ht <uivc offered s ieatei lesistance to the pits 
suie of the stimgs tiansmiited by the 1 nd b e Bellies thus 
scooped out piobxbly came into b eneral use with the m 
vention of comei blocks The back continued to k, and 
m the moI family has always been, a piece ot flit jomciy 
Theoietically, no doubt, this is n Q ht , foi a scooped out 
back is false m construction as there is nothing loi the 
aich of the back to cairy But, as a back thus modelled 
and foimmg a duplicate of the belly, as in the violm, 
pioduces a much moie powerful tone, this consideiation 
has come to he disie b aided 

The viol is an instiument, oi rather family of mstiu 
ments, of merit and mteiest, though non supeiseded by 
the violin, with the exception of the double bass, which 
still survives as a practical instiument The follow in 0 
are the points m which the viol differs from the violin — 


The "Srnl has— 

A flat ba k of jomei s work 


Hit *\ lolin has— 
i scoope 1 nit b i k mo lelle i 
like tht b lh 

Sprue shoullu ail 1 a toj 
hko the bottim 


Shouldeis with a contr aij 2 S pint shorn lu an 1 a t< 
fit \ui t m the i ittan ml hko the bottom 
an olh pie slo} e m the 1 <icl 

A high budge mouute Ion ltgs 3 A low bn Ige v lth feet only 


4 0 sluj ed somctimt s ‘ fl aimn*, 4 / slnjel soun 1 1 oles 
swoid soun l holes 

3 A thm bioad handle 5 A thick mnow lunllo 

6 Six oi seven stung? tuned ly 6 lour stunts tunc 11 y fifths 

foiuths and a thu l 

7 S piaio oi obtuse cornu & 7 Acute coweis 

h Deep libs 8 Shallow libs 

< A soft penetutmg tone 9 A nnging bulkant tone 

In the matter of 4 and 7 a few viols, made after the 
violin had been perfected, and chiefly Italian, follow the 
uolin The modem donble bass also follows the violin m 
these points and m 5 The viol was made m three mam 
kinds,— discant, tenoi, and bass,— answenng to the cantus, 
medius, and bassus of vocal music Each of these three 
kinds admitted of some variation m dimensions, especially 
the bass, of which three distinct sizes ultimately came to 
be made— (1) the largest, called the conceit bass viol, 
(2) the division or solo bass viol, usually known by its 
Italian name of viola da gamba , and (3) the lyra or tabla 
ture bass viol The normal tuning of the viols, as laid 
down m the eaihest books, was adapted from the lute to 
the bass viol, and repeated m higher intervals m the rest 
. .. Al fp mnVva Vk 1a da Gamba The fundamental idea, 
" W1 "' 0l (Basis viol ) as m the lute, -was that 

5| — f— ferz ^ '& • — the outermost strings 

should be two octaves 
a apart— hence the m 

^ g — teivals of fourths with 

a thud m the middle 
Discaut The highest, or discant viol, is obviously not a treble but 
wol an alto instrument, the thiee viols answering to the three 
male voices As a treble instrument, not only foi street 
and dance music, but m orchestras, the rebec or geige did 
duty unfed the invention of the violm, and long afterwards 
The discant viol fiist became a real treble instrument m 
the hands of the Fiench makers, who converted it into 
Double the quinton The double bass, the largest of the viols, is 


5 A thick mnow lunik 

6 1 our stunts tunc 11) fifths 

7 Acute coweis 

8 Shallow libs 

9 A nngiue; bulhant tone 


hatrmn* nn r*rv»rA- 


sponding voice and bun*, fiom the }u ly music il paint 
ct view sU]_ caucus It apjeaicl h never conuuienlh 
with the lass is soon as tne mventun of cuuubiocls 
made it possille to coustiuct bowed instalments if a size 
only limited b y the }issibikty of }hym b them As tin 
distant viol is detumme l m si/ by the \ iop oitions of the 
Unt sun the tenoi viol ly the hu b ht above the knee ot 
a sittim, yhycr, tlie bass 1} a lehtive height when th 
instrument is held between the knees, instcid ot supfoitul 
on them so the double bass is determined in si/e by the 
height ot the standm 0 fiaue the bottom of the lesmunt 
] \ lestin*, on the und In this ic ] ut it tones} mis 
with the manne tiumpet, which affordel an ol mous hud 
in its constiuction Ongmall) it was made Iji su 
stunts the tuning being as follows — 
d il ia In imitaticn iiobibly ot the largest leastei 

2 of ]ipes on the improved oigans which wuc 

g— §- then bein b fuilt, the double bxss viol was ustd 
-§• a sub bass I oi this purpose the three 
® highest stnngs were probal ly soon found to b 

useless and they must hav e been v eiy liable to break and 
as the pie&snre of useless stun b s imparls the lesonunce oi 
tlie instrument, they setmto hue been gradually dioppod 
I he three lowest stnn b s aie the same as those Used toi 
the modem double bass 

The earliest use of the viols was to double the paito of De\eb] 
vocal conceited music, they weie next employ td 
special compositions for the viol trio written m the same thc M0 
compass Many such woiks m the form of u fantasies 
or “fancies 5 and preludes with suites m dance toim by 
the masters of the end of the 16th and 17th centunes, 
exist m manuscnpt a set by Orlando Gibbons, which aie 
b ood specimens, has been published by the English Musical 
kntiquanan Society Latei, the viols, especially the bass, 
weie employed as solo instruments, the methods ot com 
position and execution bem & based on those of the lute 
Most lute music is m fact equally adapted for the bass 
viol, and nee iet$a In the 17th eentuiy, when the violin 
was coming into genoial use, constructive innovations be 
gan which resulted m the abandonment of the tuo of puie 
six stnnged viols Instruments which show these innova 
tions are the quinton, the lyre, and the viola damorc 
The hrst mentioned is of a ty pe intermediate between the 
viol and the violm In the case of the discant and tenoi 
•viol the lowest stung, which was piobably found to he of 
little use, was abandoned, and the pressure on the bass 
side of the belly thus considerably lightened The 3Ve 
stnngs w r eie then spread out, as it were, to the compass 
of the six, so as to letam the fundamental principle oi the 
outer strings being two octaves apart This was effected 
by tuning the lower half of the instrument m fifths like 
the violm and the upper half m fourths This innovation 
altered the tuning ot the treble and tenor viols, thus — 

One half of the instrument was A j 0imt m 

therefore a viol, the othei half Tr<? le ^ ntun renui Quinton 

a violm, the middle string form -J — S — 

mg the division The tenor g — yp - g r r 

viol thus improved was called ^ 

in France the quinte, and the — 

treble corresponding to it the 

quinton From the numerous specimens which survive it 
must have been a popular instrument, as it is undoubtedly 
a substantially excellent one The relief m the bass, and 
the additional piessuie caused by the higher tuning m the 
treble, gave it greater bulliancy, without destroying the 
ptue, ready, and sympathetic tone which characterizes the 
viol While the tendency m the case of the discant and 
tenoi was to lighten and brighten them, the leverse piocess % 
took place m that of the bass The nchei and more sonor 
1 nns trmfts nf the viola da £amba w ere extended downwards 
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by flic addition of a string tuned to double basfe A, thus — 
h \tn stun Maidis, a Fieneh virtuoso, is usually credited 
with this improvement ; and this extended eom- 

g pa&s is recognized in the classical \iola (la gamba 

<£’ ~£3 z? v citings of Sebastian Bach and De Caiv 
£ (Vilen elois, The result, however, was not uni- 
\eisilTy satisfactory, for Ahei u^cd the six-stringed instru- 
ment ; and the seven stringb never came into general use 
in England, where the viola da gamba was more generally 
emplojed and snnived longer than eKcwheie. 

The want of positive power, which is the weakness of 
the \iol and ultimately drove it from the field, must have 
been early noticed ou a comparison of its dtlicate tones 
with the harsher notes of the rebec. Hardly had the viol 
appeared, when makers cast about for means of augmenting 
its tone. One w r ay of doing this wa& by additional strings 
in unisons, fifths, and octaves, a device which had been 
already employed in the small fiddfcs of the Middle^ Ages, 
and is identical in principle with the augmentation of 
diapason tone on the organ by means of other registers. 
The double or treble strung viol, in various sizes, w T a& 
known as the lyre (Italian, acconlo) ; but this multiplica- 
tion of strings proceeds on a faLe principle, for each ad- 
ditional string diminishes the resonance of the box, and 
at the same time hardens the tone and increases the task 
Sympi- of the player. More ingenious and successful was the in- 
tlutic vention of sympathetic metal strings, usually steel, laid 
under the finger-board, as close as possible to the belly, and 
speaking by consonance with the notes produced on the 
bowed strings. From this resonance by sympathy the viol 
thus strung acquired the general name of viola rTamore . 
The original viola da gamba when so strung came to be 
called the viola bastarda; the seven-stringed bass, with 
an elaborately perfected sympathetic appanitus, was well 
known in the 18th century by the name of the bordonr or 
baritone, ami was a favourite instrument with musical epi- 
cures. Instruments made outbid principle are found in 
all sizes; even kits are met with having sympathetic fellings 
(a ordim d\nmre). Violins with sympathetic strings 
(usually five) are more rare; the viola d’amore chiefly 
Utoed was of tenor size and compass. Originally tuned as 
to its bowed strings like the pure tenor viol, an additional 
string was given it, and the so-called “ harp-way ” tuning 
adopted, thus — VioiuiAmme, VioiuiAmou, The sympathetic 
strings w r ero at- tuning Cached to ivory 

^ pegs driven in- to the bottom 

block, passed through the 

lower part of the bridge, or over 

a low bridge of sp their own, as 
near as possible ~r == to the surface of 

the belly, under tbe fingerboard, and were strained to pitch 
either by means of additional pegs, or, better, by wre&t-pins 
driven into the sides of the peg box and tuned by a key. 
Originally six, seven, or eight sympathetic strings were used, 
which were tuned to the diatonic scale of the piece in per- 
formance, Later, a chromatic set of twelve strings was 
employed ; and instruments are met with having a double 
set (2 i) of chromatic strings, two for each semitone in the 
scale. With thirty-one strings to be kept in perfect tune, 
the task of the player must have been arduous indeed ; 
and it is not strange that instruments so elaborate and 
troublesome were abandoned* In a moist climate like that 
of $reat Britain it is practically impossible to keep a viola 
cPamore in playing order, the steel strings being in most 
of their length covered by the fingerboard and out of 
*eaoh, while the slightest rust impairs the resonance, and 
much met rentes the instrument completely useless. 

Jk The faiprovemeute wbmh were to detelop an ultimate 
bowed for pmmmt musical use proceeded in 

} opposite to the lyre and viola d 3 &raore ; they 
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consisted in increasing yet more the resonance of the box, 
by making it lighter and more symmetrical and by string- 
ing it more lightly, instead of more heavily. This was 
really falling back on primitive principles, for the hints 
wore certainly deiived from old extant specimens of the 
crowd and the geige. Existing pictures prove that the ov al 
and the circular geige were made with nearly fiat backs 
and bellies of correlative pattern ; and it was natural to 
seek to reproduce their more powerful tone in the viol by 
giving it shallower ribs and a back modelled like the belly, 
and by assimilating the top of the instrument, wheie the 
handle is added, to the bottom. This change at once 
transformed the box of the viol into that of the violin, 
and the transformation was completed by rejecting the 
lute tuning with its many strings and tuning the instru- 
ment by fifths, as the geige and rebec had always been 
tuned. The tenor viol was apparently the first instrument 
in which the change was made, about the middle of the 
1 6th century, and it was so successful that it was quickly 
applied to the treble and bass instruments. 

The question so often mooted, Who invented the violin 1 
may therefore be dismissed. The instrument was produced 
by applying to the viol certain principles boirowed from 
its smaller predecessors. It would he equally cori eel to say 
that it was produced by applying to the geige other princi- 
ples borrowed from the viol. Tradition indicates one of 
the Ticffcnbiiickcrs, a German family whose members for 
more than a century were famous lute-makers in Yenetia 
and Lombardy, as the inventor. The earliest instillment 
of the violin type known to the present wiitcr is a tenor 
made by Fr. Linaroli of Bergamo, at Venice, in 1363 ; and 
the earliest makers whose authentic works have descended 
to us in considerable numbers are Gaspar da Sale and 
Maggini, both of Brescia. 

An important distinction should be mentioned which High 
rihides violins into tw r o classes, known respectively as the an<1 ^ 
“ high ,J and the “ flat ” model. On this subject much has 1 
been said and written ; but it has not been discussed scien- 
tifically, nor has the prevalence of one model over tho other 
at different times and in different places been accounted 
for. It is understood that, while the flat model, which 
has now practically driven the high model from the field, 
yields a tone that is more powerful and travels further, the 
high model yields a tone which comes out more readily, 
and is softer and more flute-like, although less capable of 
light and shade. The high model is less convenient for the 
player, because when the instrument is rested on the clavicle 
the strings are at a greater altitude in relation to the right 
arm, which accordingly requires to be raised. Hence the 
high model has become less popular as the art of violin- 
playing has developed, and is undoubtedly less suitable 
to the elaborate system now in use. These remarks 
apply to instruments of pronounced high model; for tho 
distinction is in fact a matter of degree, and is purely 
mechanical in origin. The flattest models rise about twelve 
millimetres above the ribs, while the highest do not exceed 
twonty, and many of the best violins have an elevation 
between these limits. The object of the rise being to give 
just such a degree of resistance to the pressure of the bridge 
as will set the enclosed air in due vibration, and this de- 
gree being approximately the same in all violins, the 
amount of elevation must obviously be relative to the 
strength and elasticity of the fibres of the belly. The more 
regular the shape of the box, — that is, the flatter the model, 

—the more perfect and the more completely blended will 
be the undulations of the mass of air within, and the more 
uniformly sonorous and musical the tone; but owing to 
the pressure of the strings only strong and elastic wood 
can be used for this model Wood of stiff and brittle 
fibre must be worked to a higher arch, or if used for the 
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flat model must be left too thick for perfect vibration. 
Hence we might expect to find the flat and the high model 
employed respectively where different qualities of wood are 
available, with a corresponding result in the tone. Fine 
elastic pme is chiefly found on the southern slopes of the 
Alps; and thereabouts the best viols and violins have 
always been made. The famous violin-makers carried on 
their trade at Brescia, Cremona, Mantua, Milan, and Venice, 
while the Piedmontese Alps and the Apennines furnished 
material for some makers in Piedmont and at Bologna. 
High-modellod violins, and flatter instruments of thicker 
wood and inferior sonority, w T eie chiefly made in Tyrol, 
Germany, France, and England, where the available mate- 
rial was less tenacious and elastic. 

Eaily The parly Italian school is chiefly represented by the Breschn 
Italian makers, Gaspar da Sal?), Giovanni Paolo Maggim, G-iovita Rodiani, 
makers, and the two Zanettos (1580*1030). It is, liowevei, misleading to 
denominate it the Biescian school, foi its oliaiactenstics aie dialed 
by the eailiest makeis of Ciemona and Venice. To eyes familial 
with the geometrical cuives of the later Ciemona school mobt of the 
minis of those makeis, like the eaily violins of England and Goi- 
many, have a mde and uncouth appcaiance. The height of the 
model varies ; the pattern is attenuated ; the y -holes share the 
geneial rudeness of design, and arc set high in the pattei n. Anduas 
Amati ot Ciemona, the eldest maker of that name, effected some 
improvements on this primitive model ; hut tlio violin owes most 
to his sons, Antonio and Geronimo, who were pai turns. Nicholas, 
son of Geronimo, and Antonio Stradivari, the pupil of Nicholas, 
each did something to peifect the model ; hut the substantial im- 
provements which eonveited the Brescian violin into the modem 
instrument weie the work of Antonio and Geiommo. These im- 
piovements, which weie, in fact, of an aitistic lather than a scien- 
tific natiue, consisted in modelling the iustmment in all its outlines 
and sin faces to icgular cm ves. Painting and inlaying had long been 
employed in the decoration of stmigod mstmincuis ; but tho 
bi others Amati were the hist who applied to tho violin the funda- 
mental law ol decorative ait, that the decorative and constructive 
elements should ho blended m their inception : m other words, tire 
construction should be itself decorative and the de( oration itself 
eonstuieiivo. Tho nature of tho mstmmeut suggested the applica- 
tion of this law, foi all extraneous additions to the varnished wood 
of w hiih it consists tend to damp the tone. Nicholas Amati (1596- 
1681) made some slight improvements in tho Ciemona model, and 
Antonio Stradivari (1649-1737) fanally settled the typieal Ciemona 
pattern, which has been generally followed ; for the majority of 
violins since made, whether by good or bad makeis, aie copies of 
Stiadivari. Besides tho last-named, the following makers worked 
geneialiy on the Amati model,— Cappa, Gobetti, the Grancmo 
family, Andieas Guaniieii, and lus son Giuseppe, the Buggieii 
family, and Seiafin of Venice. Balestiieri, tho Bergonzi family, 
Alessmdro Gaghano, the earlier membeis of the Guadagnini family, 
Montagu ana, and Panormo were pupils or folio weis ol Stiadivan 
Laudolfi, Storioni, and Carlo Giuseppe Testore, a pupil of Giovanni 
Grancino, leaned to the model of Giuseppe Guarnieii del Gestu 
Some resemblances, especially in the matter of the varnish, arc 
traceable between the works of makers who livedyontempoianeously 
in the same town, in Naples, Milan, and Venice. 

German, The Amati method was adapted to tho higher model by Jacob 
English, Stainer of Absam, near Ilall in Tyrol, whose well-known pattern 
and was chiefly followed by the makers of England, Tyi ol, and Germany, 

French down to the middle of the 18th century. It thenceforward fell into 
makers, disuse, owing to the superior musical qualities of the Cremona violin 
and to improved means of communication, which enabled the violiu- 
makers of other countries to procure wood sufficiently soft and 
tenacious to be worked to the flat model. The school of Stamei is 
represented amongst many others by Albani, Hornsteiner, the 
Klotz family (who made large numbers of instruments excellent in 
their kind), Sekorn of Salzburg, and Withalm of Nuremberg. The 
English makeis may be divided into three successive groups : — 1. 
an antique English school, having a character of its own (Rayman, 
Urquhart, Pamphilon, Barak Norman, Duke of Oxford, &c.) ; 2. 
imitatois of Stainer, at the head of whom stands Peter Wamsley 
(Smith, Barrett, Cross, Hill, Aireton, Norris, &c.) ; 3. a later school 
who leaned to the Cremona model (Banks, Duke of llolborn, Betts, 
the Forsters, Gilkes, Carter, Fendl, Paiker, Hands, Matthew 
nardie of Edinburgh, &c.). The early French makers have little 
merit or interest (Boequay, Gavinies, Pienay, Guersan, &c.) ; hut 
the later copyists of the Cremona models (Lupot, Aldric, Chanot the 
elder, Nicholas, Pique, Silvestre, Vuillaumo, &c.) produced admir- 
able instruments, some of which rank next in merit to the first-rate 
makers of Cremona. 

The tenor violin, in compass a fifth lower than the treble 
violin, appears to have preceded the latter; and from 


Tt nor Violin. Violoncello 


uinnl* 1 listing specimens wo Toioi 
- ^ 1C has^\io- u 'hu 

E *Lz_S~lhj, now teiinul fhe”"J 01 _ 
~ % violoncdloj with a tun- ct n 0< 

gpr ing an octave below tho tenor, appealed very 
— — — shortly afteiwaixk A double 1 >ass v iolin, timed 
a fourth below the violoncello and usually known as the 
het^o da camenty completed the &ot of instruments in violin 
shape ; but fioin the difficulty attending its manipulation 
it never came into general use. The ulebiated double 
bass player, Dragunetti, occasionally used the basso da 
camera, and an English player named Hancock, who dis- 
pensed with the highest or E string, is still lunembeied 
for his performances on this unusual instrument. 

The tenor and violoncello aie made on the same geneial 
model and principles as tho violin, but with ceitain modi- 
fications. Both are relatively to tlu.ii pitch made smaller 
than tho violin, because if they were so constructed as to 
have the same relation to the pitch and tension of the 
strings as tho violin, they would not only have an over- 
powering tone but would bo unmanageable fioin their 
size. Thi-s relatively diminished size, both in the dimen- 
sions of tho instrument and in tho thickness of the wood 
and strings, gives to the tenor and violoncello a giaver 
and more sympathetic tone. To some extent this reduced 
size is compensated by giving them a greater propoitional 
height in the libs and bridge ; the increase is hardly pei- 
ceptible in the tenor, but is veiy noticeable in the violon- 
cello. Correlative to this genoral diminution in tho size 
of the instrument and the tension of the strings as the 
bass register is entcied, there is a progressive diminu- 
tion in tho size and tension of tlio strings of each 
instrument, the treble string having in all oa&es the 
greatest tension and being thickest in propoition, though 
actually the thinnest. This is partly due to the fact that 
tho ear demands greater brilliancy and force in the higher 
register ; but it lias also a mechanical reason. The treble 
foot of the bridge is fixed, while the bass foot vibrates 
freely ; additional stability is given to the rigid side and 
additional fieedom to the bass side by lightening the 
tension in each string progressively towards the bass. 

This can be verified by the simple experiment of stringing 
up a violin with the strings reversed, but without altering 
the sound-post and bass-bar. Btill further to lighten the 
.tension on the bass side, the lowest string of the violin 
and the two lowest of the tenor and violoncello are spe- 
cially made of thin gut and covered with fine metal wjje. * 
Such strings yield a grave tone with comparatively little 
tension. 

It is obvious that, if the lowest string, or the two lowest strings, Biorrta- 
are elevated in pitch, the tension will lie gioater, and the violin turn, 
will produce a rnoie powerful tone; it the bass string is loweied, 
the contrary will take place. By adapting the music to this altered 
tuning {scordcdum) some novel effects are produced. The follow- 
ing aie the principal scurdaturc which have been occasionally 
employed by various players. 
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The violoncello is less amenable to the scordatura than tho 
violin ; the only classical instance is the tuning employed by Bach 
’ in his fifth sonata, which consists in lowering the first 


, . j — in fiis fifth sonati 
-E3EE string by a tone. 
2 It is commonly 


3 commonly said that an old violin is better than 
Bach. a new ono, Other things being equal, and supposing 
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thi 1 la to lit m fux ]_ r scnati n tins is tuu it is also hue tint 
<1 oil minis the Kst is i lul 1m suniul Goad tiolnis 
limivti hvu lun utitimnusiy mui< and lie still lan^nnk 
tlioaji snue llu nul Ik of th 18th i ntiuj the oliupmss ol the 
ti i U it 1 1U m i M y the him he 1 1 \ du 1 1« d hi cm has much 
on uns ul ( t the lusuitssol fin lu^hu class woihnim X he test 
wnkmut of ditkiuit ountms diiki little in mait lut it is 
1 lorn tint in} nak i out f Ital} is succ sshil iu i nmshmg his 
w ik so is t ) ini]) ut l ) it the stqeuoi u son met whi h ( h a u tui/es 
tie I t ltilnn n>lnis Lli vanish ai & inill) ma 1> oini 
in util ml 1 1 s n itu t, Ins 1 eeonie an < ssentnl pit of th woil , 

1 m its nitnnit t mn uni with the tuie Xhc si i t oi lnikixu, 

\ mush is nrt lost is is s metin s siitel, th ditluultj i insists 
m q } 1} in*, in l dijnu it 'vuth ltluuuc f j the clinut whut th 
\ ei ltiott tikes 1 1 ice In moist elm it s oil l unish which is th 
test du s In slowl) li nee the use ct sput vinush, which is 
m u in ui^ ille,l utlnsn t the til ctdjum itmgthc supuhcnl 
hssius ot the wool so as to mau&e and pimhuti its elasticit} 
Mmy well mule nnlan u>lms mtibly those ot some lunch 
uukfis hi\< piove l failures he cause the} lia\e Hilda a mistiken 
1 chef, bun nn le out ot old ml eli\ wood Alta i few yens pm 
ht^ms to lobo its el isticity , tin oil ljiikcis used wood tint w is 
uil> just sufhuintly seisnit 1 md the} pesene 1 its ehstiuh 1} 
ippl} up then "v umsh it onoc 

It is also commonly s ml that 1 11 it v i dm is \ ufei ibl to a liph 
modelled one l Ins must he ae epted with some nudiheitiou 
Instruments whnli aie excessively fiat should le woiikd toi 
i use ns above stated V moUiate height lithei less than the 
medium is most hvormble t > vitiation , what is ieall} essential is 
that the soim l holes should be m horizontal jlan s, not m plines 
incline l at a consikiallo anjc to the tiansurse section of the 
instillment Such sound holts is max be pioud it once h} the 
t u, hue the }ropit} of immediately letting out the vibi iticns ot 
the sin ill mass ot m which lies chicctly unelei the budge an l 
thus i >b tin gie it m iss of an m the 1 ( dv of the fid lie of tin 
impulse nt ess ii} to set it pi opal} m ubntion hence the tone 
though puckl} pcldtd md not f lie tithe tu ot flu }Uyu, is 
f uni it a bhoit distinct to be deficient m tone md flcxililit} 

1 he violins mostm request iu the Ui*,u specimens ot the Amati 
final} ot btiadivm and lus lest pupils and oi tin two cousins 
( msp pe Guuiuui,— tk mstiumeuts ot Giuscq \ e call el 4 del Gcsu 
tiom Ins use ot the saeie 1 monogi im on lus tickets, being 1 y some 
ph\us pieicned to those ot Stnlivui loi old mstiuments of 
the lest ehs-> pui his is must be pcpaiul to }a} horn £200 to 
XbOO aeeoulmg to then quality and state d pi esc nation Second 
class old ltilnn mstiuments, and hist late specimens of the best 
school of Fren h copyists, cm usually be bought tor smallti sums 
down to £20 The duel sc its ot the w hob silt udrn manufictuie 
aie Miu com l m Fiance an l M nkueukiulun mhnmj 
IheMolm law, which is mide of Brazil wood wis nduced to 
its pn sent adnm il le shape about 1780 bv Fiancois Towte of Fans 
(17 47 18X0), whose bows aie still cstecim d abow ill othas A fill 
Xouile bow is genual!} woith A1Q lmt itmc one has been sold 
foi £30 , and one of his best violoncello bow b, winch aie i antics, 
was iecently sold m Pans toi £U Bows, how mi, which leave 
little to be desiud aie nude m gieat numbeis b> English, French, # 
and Geiman makem A good bow is oi nioie impoitmce to a 
player than i ^ood violin , something may be done with an mdifTei 
uirtnstiument, but no ono can phy with a bad bow 
Ihc best strings lnu ilwiys been made m Italy, the climate 
of noithem Euiope is unsmt ible foi the manufacture Good strings 
aie essential to the playei, and the} should be frequently changed, 
as they only ictam then shape at the place whtic the bow touches 
them, and then elasticity, fm a limited period 

For further information on the history of stance i instmmonts, the leartei is 
refined to Vidal Jes 1 itfrnmnta it Amct, 3 vols 4to (Pmi» K q Eulil 
maim Gtedt dtr Bojm Instrument (Brunswick B82) and the various art »du» 
m Giove s Dictionary i f Nuk and ATusk am The best hamlboc h of violin 
makw is Harts Violin (London 1875 so) The pocess of violin mahmg is 
well lesonbed m B H Allens Violm Vtilinj <uiua < .andts(L>n(lon ISS^} 

A smaller work which can be recommt Tiled is Matigma Manud cl it Litfnei 
(Pans 3,889) The art of playing the %nlm h» been practical!} treated at 
length by Cawpagnoli, Badlot, ^ichr Fcidman l David, Alard, an l many otha 
piofoasors ot tile various schools , but the only attempt to explain it system 
abcaUy with reference to sound MKutiftc theory is contained m an unpio 
teanding ’bmhui* by Karl Cuwoisier (Die Vwh 1 1 edhnd Cologne, 187b) 
Which it is impossible tio praise too lngbly See also Mwiieul Inst? umnis H s 
toHo, Dm* and Cfnt^tie, by A $ Hiptob (Edlnbmgh, 1887) (B J P + ) 

VIOIXET-UE DtJO^ Emacahitel (1814-1879), 
French architect and vuiter oh archseology, was born at 
Ptos on 27t3h January 1814 He was a pupil of Acholle 
Eeeliroj and in ^$8M7 spent a jear studying Greek and 
Bomn Architecture m 6ic% and Eome, His duef interest 
W, be in % apt bf tie Gotkie period, and, like 
Bir GHbert Soott m Englwidj he was employed to “1 estore” 
of file wmmi buddings of France, lus earliest 
wnffc* cfciirch of V^ky f various churches 
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at Poissy, fit Micliel at Caicassonne, tbe cbmcli of fSemui 
in Coted’Oi, and the fine Gothic town halls of feamt 
Antonin and Naibonne, all earned out between 1640 
and IS i0 Tiom 1645 to 1856 he was occupied on the 
le&toiation of Notre Dame m Pans m conjunction with 
Lifebus, 1 and also with that of the abbey of &t Denis In 
1S49 he began the lestoration of the fortifications of Cai 
cassonne and of Amiens eathedial , and m latei years he le 
stored Laon cathedral, the chateau of Pienetonds, and man) 
otliei impoitant buildings He was an intimate friend of 
Napoleon III, and during the sie & e of Pans (1871) ga\t 
valuable help as an engineer to the beleagueied amiy 
Ho held man) impoitant offices, both aitistic and political, 
and was for many )tars mspectoi geneial of the ancient 
buildings tlnoughout a laige part of Fiance His last w ork 
was the geneial scheme foi the Pans e\hibition buildings 
m 1878 He died on 17th Septembei 1879 

As a dtsignci A lolkt lc Due oanpied onl) a secondai) place 
but is a wntoi on media val aiclntectuie and the kmdied aits he 
tal <. s the highest lank His tw o gieat dictionaiies aie the standaid 
woiks in then cliss, and aie most beautifully illustrated with veiy 
skilful (lnwmgs b) his own hand *\ lollct le Due was a man of 
the nit st %aned and biilliant abilities, endowed with apowei of 
woik which has seldom been equalled He was at once an artist 
a man of s lence, a k lined aich eologi&t, and a scliolai His map 
showing tilt lock contouib and the glaciers of Mont Blanc is a 
model of its kind, which combines gie it aitistic beaut} with the 
at( uiat} of the most skilful engmeei His stiong poetical fancy 
enabled him to leconstmct the life and buildings of the Middle 
V 0 es m the most i n id w a} His pi mcipal htei ary w oi ks w ei e the 
Dittionmt c do 7 Architecture Fran raise da XI au XVI S? eh 
1853 G9 Dictunmue da Mob dut Fian ais , 1854 7 r > , Z AnJnUc 
tuu Mdiiauc aa Moyeti Age, 1854 Habitations Model nes, 1874 
1877 , Histo icd vne Matron, 1873 , Histone d uni Fortenssc, 1874 
Hist oiio (h l Habitation Humaine 1875 , Lc Massif de Mont Blanc 
1876, LAit Lasse, 1877, Histone dun H6tcl dc ViUe et dune 
6 athediale 1878 , La JDaoiation apphqitte aux Edifices, 1879 , as 
well as many minor woiks dealing with sepaiate buildings 

VIOLONCELLO See Violin 

■\IOTTI, Giov iNNi BAimiA (1753 1824), violinist 
and musical composer, was born at Fontanetto in Piecl 
mont, on 23d Maich 1753 He learned the rudiments of 
music fioin his father, a vetennary suigeon and an amateur 
homph}er, and m 1764 Giovannim taught him the 
violin for a )eai Two years later he was placed by the 
Maiehesa di Yogliera under the violinist Pugnani at Turin 
In 1760 Viottr, Laving aheady made himself a name, 
tiavelled through Germany and Poland to Russia, wheie 
the empress Catherine honoured him with marks of extra 
ordinary favour He next appealed m London, m com 
I^ny with Pugnani, and at once achieved a bnlhant and 
lastmg reputation In 1782 he was equally successful in 
Pans Two years later he was appointed leader of Punce 
de Soubise’s pnvate oickestia, and m 1788 he undertook 
the direction of the opera, laismg the performances, with 
Cherubim’s assistance, to a very high level Viotti also 
joined with Feydeau de Brou m constructing the famous 
Feydeau theatre In 1790 the Revolution compelled him 
to fly to England , but a charge of Revolutionary espionage 
drove him for a time to Hambuig, whence, however, lie 
returned m 1795 Fiom that time he resided almost 
uninterruptedly in London until 1818, when he once more 
settled m Pans, resumed the direction of the opera, and 
retired in 1822 with a pension He died in London on 
10th "March 1824 

Viotti s playing was distinguished by an extieme pmity of style, 
a magnificent tone, and an endless vanety of poetical and ima 
guiatn e expimon He w as undoubtedly the best v lohmst of the 
age, and the best compose! foi his instillment Among Ins woiks 
are 29 violin conccitos, a senes of symphonies conccitantes for two 
violins, 45 duos, 18 trios, and 21 quaitetts, and a great number of 
sonatas, nottnrnos, and other instrumental w orhs His s< hool w as 
worthily pe r petuated by his pupil Rode 

1 He pnbbshed in 1867 69 a fine work showing his not i cry success 
fuloolottred decoration applied tq tlie chapels of Hotre Dame 

* £0mdtF&n# f Wl 
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VIPER The vipeis t [institute a family {] ij> n h) of 
Old World, poi&onou*, vmpaious snakes, which hive a 
single movable poison fan 0 on either side ot the uppei 
]aw, without any excavation oi pit between the eye md 
the nostiil, — thus diffenng tiom the CiotaluH The} 
have a post frontal and a maxillary bone, which latter is 
swollen and upright, articulating with the pie fiontal b} 
a b ia Jy mus J an( i shoifc — not reaching the piemaxilh 
Vipeis aie mostly moie oi less thick homed and shoit 
tailed, the head being entirely coveied above with smill 
scales, except m a single species I he nose is often le 
cuived, and some scales of the herd aie elon^ ited so as to 
form “ horns ” m seveirl species The nnm joints m the 
anatomy 1 of the gioup hive been alieady desaibed m the 
u tide Reptiles, and then 7oclo 0 ical relations stated m 
the article Snakes 


Theie is much dneisit} of opinion as to the elassifica 
tionot the vipeis, and, asDi VlexandeL fetiauch appeals to 
be the auth a who has worked out the to ioup with the 
greatest caie and completeness, his classification is heie 
provisionally adopted 

The VijHuda, thus consist ot thiee geneia, which are 
distinguished as follows — 


(1) Two lows of sub caudal sc lies -j 

(2) One iow of sub caudal sc lies — 

it Gulai scales smooth, bodv lounWl oi ( 
depressed, tail uimplc \ 

b Gulai scales stiongb keeled bod a com j 
picssed, tail piehcnsilc I 


Vipo it 
20 species ) 

F hs 
1 bpuics ) 
Ith n 

<3 sjeci s ) 


The common vipei (V be? us) is easily distinguished 
tiom the harmless ring snake b} the black and white (oi 
}ellow) band behind the head, which is geneially con 
spieuous m the latter animal It is also distinguishable 
(apait from individual varieties) fiom the snake Conmelht, 
lare in England, by having a dark V shaped mark on its 
head and a daik zig zag line down the back It is this 
upei which has the top of the head covered by shields 
(which may be regular or nregular m outline) instead of 
small scales only It is one of the most widely distributed 
of snakes, being found from northern Spam eastwards to 
the island ot Saghalm, and from the northern boundaiy of 
Persia to beyond the Arctic Circle m Scandinavia, though it 
is not found m Ii eland It inhabits all sorts of situations, 
though it piefeis a dry soil, and it may be met with at an 
elevation of 9000 feet above the sea It seeks its prey at 
night, and penetrating the buirows of mice will eat then 
nestlings Its bite is sometimes fatal to laige dogs, and 
occasionally to weakly children It brings forth m Apid 
and May from five to fourteen young, which are hatched as 
they aie born 

The other Euiopean vipeis aio V aspis , V ammodytes, and V 
latastn 2 V aspis is very like the common viper, save as to the 
‘scales on the head and the fact that its snout is somewhat turned 
up It inhabits France, Switzexlnnd, and Italy V ammo hjics 
is a somewhat laiger species, with a smgulai pointed piouss extend 
mg upwaids fiom the snout end It is found m Egvpt, Sym, 
Asia Mmoi, Turkey Greece, southern Austna, and Italy V 
latastn is a speucs luteimeaiate between V aspis and V ammo 
dytes It inhabits Spam, Poitugal, Moiocco, and Algiers Thus, 
of the four European vipeis, two aie also found in Afuca and one 
m both Africa and Asia Tlieie are thiee exclusively Indian 
vipers , — V xanthim, V persioa, and V uissclhi V zanthim 
is an animal about feet long As m all the c thei non-European 
npers, the body scales aie strongl} keeled It is found m Asia 
Umoi, Syria, and Persia V pusm is, as its name implies, a 
Pei sian animal I he scales above each eye are so modified as to 
foim a hoin V i usselhi is hornless lut vei} laige it is said 
to attain a length of mozo than b feet It is widely distnbutcd, 
inhabiting India, Buimah, Sum, Ceylon, feumati i md Tava 


x Poi a description of the poison fang, see vol xx p 457, and ior 
a figure of the skull see vol xx p 452 
* In collections wherein very many specimens are preserved it is 
possible to find transitional foims between all the four Emopean 
specif? 


Iwo vip is in nun m t An ml Yt i i On cf tins V 
? aarta t t\t nlsii m Yl-,i is t j lu ii Tt inn 1 n ul> 
f ct Ini., Hu tl as} is , / ( is a uni h small i sml ( 

ucvci bem^ much mu tlim 20 m lies in 1 u^th It is rcmi 1 
allc fn tvv l)ii^ j amt l liau (win h stinluo nci cithu <\ 
and is wilcly distnlultd m IN nth Yf l a ii l Yuhi All tl 
other sjc l s ot the uus I j t u \ lusruly Atiicm, md 

only onciskunl north of the bill a i ibis is l r at «ii It 

lias no horns ami oily atluns i length cl ibjut lb inch s / 

6 tperuhaus is aho i snnll snake l ut it Ins 1 1 u^c lugo t snpi i 
orbit ll plat It conics fiom Mc/unbipic lie puff tldti (7 
at rtt s) is a Ui-, thiek sml c win h m iy le 1 feet Ian*, ft i* i 
v ly d ullv immil, an l is wilely hstnlutel ovci svuth m ml 
cnti il \fnca td(nhn 0 t) beth th ist an I v sfc toist ot tint 
ontmuit It is with ut h ms 7 i i n 1 lutilully 
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colouiul Hi^e and bulk} snake, which may be upwaids ot 6 feet 
long Two noms piojc t obliquely fouvaids fiom just m fiont ot 
citha nostiil It inhibits southern Afuca It is a vuy venomous 
animal 3 V ihinocoos is anothei large snake, which comes horn 
both the east and west t oasts It has a pair of horns upstanding 
between its no&tuls, each clothed with but a single shield V 
nnmta has scily piommences, which are hardly “horns,” and 
which consist each of a gioup of four oi five laige upnght distinct 
scales placed above one of the eves It is a small snake, haidl} 
evei moic than 20 inches long It inhabits western southern, and 
eastern Afuca V taudah* is a still smallei bnaLe, which has a 
single scale extending upwaids ovot eilhci tye It (.omes fiom 
southern Afuca, as also does V schncuhn , which is like the last 
species, save that it has nothing at all lemeseutmg hoi us V 
nmnata is also hornless, though it has the supiaorbital icgion 
somewhat elevated It is a very small snake, only ibout 15 mclu s 
long It is a bouth Alucon species, as also me V atropos and J 
tfiopoida,, which aie loth hornless and aie about 2 fiet long 
The genus E fin consists of but one species (E cat mi fa), 
which has been noticed and figmed m tlie article feNYias 
(see vol xxn p 198) It is a vi pei like snake, which 

* On one occasion one of these snakes iftci giving birth to twtuii 
one young (which bit onl killel name within five minutes of bun 4 
bom), became veiy ill tempered, and when two adult males wcie 
j. hee 1 m her cage she bit one with such violence a* to break oft one 
of hex fangs, which she left, about three-qu arters of an inch m lengthy 
sticking m his back He, however, appeared not to suffer the 
slightest inconvenience, and was never the worse for it (see Proc 
Jodi Boc , 1871, p 638) 
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inhabits desert lands or dry plains, and extends from India 
through Abyssinia and North Africa to Senegal, 



Tia. 2,~~~Atheris burtonL (Length 12 inches,) 

The genus Athens is made up of several more or less 
problematical species of snakes, all of which present a great 
contrast to the other Viperidm, in that they have long, 
slender, and laterally compressed bodies with prehensile 
tails — being altogether adapted for arboreal life. Never- 
theless the head is decidedly viperihe, sharply marked off 
from the neck, broad behind^ and heart-shaped when looked 
at from above. These animals are assisted in climbing 
not only by their prehensile tails, but also the strongly 
keeled scales beneath the lower yaw. All the so-called 
species are inhabitants of tropical Africa* -—A. burtmi, X 
squcmipera, and A, ckloroechis being found oh the west 
coash Two new species have been lately discovered, A. 
anisoUpis and A . csmceps , — both from the Congo. 

^The genus AcanthophU is sometimes classed with, the 
; vipers* but ia here excluded on account of its large, truly 
i^hbrihe lead shields, gfee Shakes, vol xxii p. 198. 

» : : 'The distributed as follows - 

San#, K ■ asgis, V. <mmiockftes i K 
*** r ‘ K wastes, K 



any other mode of artistic expression to embody and per- 
petuate the true ideal of the national imagination and the 
deepest vein of national sentiment, was fully recognized. 
The veneration in which his name was held during the 
long interval between the overthrow of Western civilization 
and the revival of letters affords testimony of the depth 
of the impression which he made on the heart and imagin- 
ation of the ancient world. The traditional belief in his 
pre-eminence has been on the whole sustained, though not 
with absolute unanimity, in modern times. By the 
scholars and men of letters of the 16 th, 17th, and 18th 
centuries it was never seriously questioned. Only during 
the first half of the present century has his right to be 
ranked among the great poets of the world been disputed 
by eminent German and English critics. The German 
mind has always been more in sympathy with the art and 
genius of Greece than of Home and Italy ; and during the 
first half of the present century, when English criticism 
first came under German influence, there was a strong 
reaction from the habitual deference paid to those writers 
who had moulded literary taste in the previous century. 
The estimation of Virgil, as the most consummate repre- 
sentative of Latin culture, suffered most from this reaction. 

In the present day the effect of this reaction shows itself 
only in a juster estimate of Virgil’s relative position among 
the poets of the world. It is no longer a question whether 
lie or Homer was best entitled to hold that “ sceptre” 
among the great poets of antiquity which Lucretius 
awards to the older poet. It may still be a matter of 
individual opinion whether Lucretius himself was not a 
more powerful and original poetical force, whether he 
does not speak more directly to the heart and imagination 
of our own time. But it can hardly be questioned, on a 
survey of Roman literature, as a continuous expression of 
the national mind, from the age of Nsevius to the age of 
Claudian, that the position of Virgil is central and com- 
manding, while that of Lucretius is in a great measure 
isolated. . If we could imagine the place of Virgil in 
Roman literature vacant, it would be much the same as if 
we imagined the place of Dante vacant in modern Italian, 
and that of Goethe in German literature. The serious 
efforts of the early Roman literature — the efforts of the 
older epic and tragic poetry — found their fulfilment in 
him. The revelation of the power and life of Nature, 
first made to Lucretius, was able to charm the Roman 
mind, only after it had passed into the mind of Virgil, and 
been brought nearer to the heart of Romans and Italians 
by association with the industry most congenial to them. 
And not only does Virgil, absorb and supersede much of 
what went before him ; he . anticipates and supersedes 
much of what came after him. When we have read the 
MnwL K we add Scarcely anything to our sense of the 
capacities of the Italian genius and of the Latin language 
by studying the artificial epics of the empire. It is 
enough to read any ten lines of them along with any ten 
li nes^ of Virgil to feel how absolute is his superiority. 

Virgil is the only complete representative of the deepest 
sentiment and highest mood of his countrymen 'and of his. - 
time. In his pastoral and didactic poems he gives a living . 
voice to the whole charm of Italy, in tbp the 

vyhole glory -of t Ro®aA his 
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the words of Sainte-Beuve, “ divined at a decisive hoar 
of the world what the future would love,” He was also 
by universal acknowledgment the greatest literary artist 
whom Home produced. It was an essential condition of 
Roman more than of any other great literature that it was 
based on culture and education. Not only the knowledge 
but the inspiration of Greek poetry — “spiritus Grake 
camenoe ” — was the condition of Roman success in poetry. 
Virgil had not only more learning and culture, but had a 
more catholic sympathy with the whole range of Greek 
poetry, from Homer and Hesiod to Theocritus and the 
Alexandrians, than any one else at any period of Roman 
literature. Greek studies were in his time pursued with 
greater ardour, completeness, and thoroughness than at any 
previous period. The effort of the preceding generation to 
attain to beauty of form and finish of artistic execution 
found in him, at the most susceptible period of his life, a 
ready recipient of its influence. The rude dialect of 
Latium had been moulded into a powerful and harmonious 
organ of literary expression by the emotional ardour and 
vigorous understanding of a long series of orators ; the 
rough and unhewn structure of the Latin hexameter, first 
shaped by Ennius to meet the wants of his own spirit and 
of his high argument, had been smoothed and polished by 
the congenial labour of Lucretius, and still more perfected 
by the finer ear and more careful industry of Catullus and 
his circle ; but neither had yet attained their final develop- 
ment. It was left for Virgil to bring both diction and 
rhythm to as high a pitch of artistic perfection as has been 
attained in any literature. 

The great work which he accomplished was the result of 
the steady devotion of his genius, undistracted by pleasure 
or business, to his appointed task. For the first half of 
his life he prepared himself to be the great poet of his time 
and country with a high ambition and unresting industry, 
equalled only by the ambition and industry with which 
Cicero prepared himself to be the greatest orator and the 
most accomplished exponent of philosophy among his con- 
temporaries and countrymen. The second half of his 
career was a religious consecration of all his powers of 
heart, mind, and spirit to his high office. He was born 
on the 19th of October in the year 70 B.a, in a farm on 
the banks of the Mincio, in the district of Andes, not far 
from the town of Mantua. He thus belonged to a genera- 
tion about thirty years younger than that to which 
Lucretius belonged, and about fifteen years younger than 
that of Catullus : but both these poets were dead before the 
younger poet was old enough or sufficiently known to have 
• come into personal contact with them. But the literary 
impulse which gave birth to their poetry was felt in all its 
force in his early youth, and especially in the district north 
of fchb.Po, in which ,a race of more imaginative suscepti- 
bility than the people of Latium, who had been the first 
to receive the discipline and feel the enthusiasm of Greek 
studies,, formed part of, the Latin-speaking population. 1 It 
was favourable to his development as a national poet that 
he was born, and educated during the interval of com- 
parative, calm between the first and second civil wars, and 
that he belonged to a generation which, as the result of the 
social war, first enjoyed the sense of an Italian nationality. 
Yet it was, only after Virgil had grown to manhood that 
the province to which he belonged obtained the full rights 
of Roman citizenship. It is remarkable that the two poets 
whose imagination seems to have been most powerfully 
- g and, Virgil,—™ 3 "- 
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longing to races who had acknowledged the sovereignty 
without deeply or permanently resenting the hostility of 
Rome. 

The scenery familiar to his childhood, which he recalls 
with affection both in the Eclogues and the Georgies, was 
it of the green banks and slow windings of the Mincio 
and the rich pastures in its neighbourhood. Like his 
friend and contemporary Horace, and unlike the poets of 
the preceding generation, who were members either of the 
aristocracy or of the class closely associated with it, he 
sprung from the class of yeomen, whose state he pronounces 
the happiest allotted to man and most conducive to virtue 
and piety. Virgil, as well as Horace, was fortunate in 
having a father who, though probably uneducated himself, 
discerned his genius and spared no pains in nourishing it 
witli the highest and richest culture then obtainable in the 
world. At the age of twelve he was taken for his educa- 
tion to Cremona, an oM Latin colony, and from an expres- 
sion in one of the minor poems attributed to him, about 
the authenticity of which there canDot be any reasonable 
doubt, it may be inferred that his father accompanied him 
thither as Horace's father accompanied him to Rome for 
the same purpose. He assumed the toga I'irilis on his 
sixteenth birthday, the day, according to Donafcus, on 
which Lucretius died ; and shortly afterwards he removed 
to Milan, where he continued engaged in study till he went 
to Rome two years later. The time of his removal to Rome 
must have nearly coincided with the publication of the 
poem of Lucretius and of the collected poems of Catullus, 
the first really artistic poems produced in the Latin 
language. A powerful stimulus must have been given to 
a youth of genius from a northern province by his arrival 
in the metropolis of the world at such a crisis in the 
national literature. The impression produced on his 
imagination on his first coming to Rome may he recalled 
to memory in the lines he puts into the mouth of Tityrus 
in the first eclogue, 

“ Urbem quam dieunt Romam Melibcee putavi,” 

After studying under a rhetorician, who was, probably 
about the same time, the teacher of the future emperor, 
he proceeded to the study of philosophy under Siron the 
Epicurean, who, in common with other teachers of that 
sect, appears to have had the gift of inspiring enthusiasm 
for his subject and affection for himself. One of the 
minor poems written about this time in the seazon metre, 
which had recently been brought to the highest possible 
perfection by Catullus, tells of Ms delight at the immediate 
prospect of entering on the study of philosophy, and of 
the first stirring of that enthusiasm for philosophical 
investigation which haunted him through the whole of his, 
life, but never obtained complete realization. At the end 
of the poem, the real master-passion of his life, the charm 
of the Muses — “ dulces ante omnia Musas ” — reasserts 
itself. 

Our next knowledge of him is derived from allusions to 
his circumstances and state of feeling contained in the 
Eclogues, and belongs to a period nine or ten years later. 

Of what happened to him in the interval, during which the 
first civil war took place and Julius Caesar was assassin- 
ated, we have no indication from ancient testimony or 
from his own writings. We might conjecture that this 
was a time of studious leisure passed in his father's house 
in the country, as the life of Milton was passed- after 
leaving : Cambridge. . In 42 b.c., the year of the battle of 
JPhfiippV when he was in his 28th year,, we find him lead- 
ing such a life, “ cultivating his woodland Muse,” and 
enjoying the protection of /Amnios PolHc^/the;;g^ver^-; 9 f;' , 
the district north of the dCm the Lollr^ w ■ 



VIRGIL 


2,“>0 

oil \u*j.t b y tkc^c t mlisc ationSj and of llio c(Uct they had 
on lus toitunos vu hue i vivid iccmd m tin iocm winch 
lands lust lit lus << 11 cU 1 vuiks Mantua, m constquuico 
oi it viunii\ t > Ctunont, which lud b< t-n futhiui to the 
c uisc oi the iq nl h< v is involve l m this til unity and 
\ u^iis fitlui vn dimn hom the hnn which ho had 
nqun ti h the tlu lit md mdusiiy >f his tally ytxis Ly 
tlu mflutnu < i lus powerful iiiaul , md by pusonxl 
ij X h unn to tlu y un b Ociavmms, ilitvdy pia(tuxlly 
mi tu ol the Ytstun wuld, \n~ul ol tuned tilt ltsti 
lull itt lus lull, lut on attuiq tun. to ltsunio pisses 
i n ( i it, lit v is exposed to nnmmuit jcisonaL dm a, 
u id lud U s\um kuss Hit nui to csia|> fiom the 
\ it It m c of the solditi to w ho u it lud beta allotted 
Immediately xftu wauls lie took his tithu and fund} 
with him to the small ooimti) kou^t ot his old teacliu 
bnon 

( A lllul i jut bn ji is u is ct ] uq u % 11 L L tf J 
which mi} ha\e beuime his own b} gift oi mh utime 
boon attu wuds w^ hen ot him living m Koine, 
enjoying m addition to the patonigf ot Pollio, the 
txvoui ot Muunts lntnmte with Yuius, who was at hi t 
ic glided as tilt using poet of the new ora, aud soon 
litu wuds with Rom<c, who had ]Ust returned fiom 
lus untoitunate adcentiut with the aimy ot Riutus 
His fuendship with Gallus, foi whem he indicates a 
waimti xii etion and moie enthusnstie admuation thin 
foi an} cue else was foxmttl betoie his second lesidenci 
in Lome m the i isxlpme ] rovinte, w lth which U illus also 
w is connected loth by tilth and office The pistoi al 
poems, ci “ eclogue s/* as tiny aie usmlly called, though 
that name is ncvei ^i\cn to them by hi ms tit, commented 
in his native distant, wen finished and published m 
Home, ptobably m 37 u Soon attciwaids he withdiew 
fiom hxbituil lcsidence m Home, and lived chiefly in 
C impanu, eitlu i at Naples oi m a countiy house in the 
UH^hbomhoud of Loh He icsided also foi some time m 
Suil} , and there is m the fomth 6 / }i< distinct evidence 
of his familiarity with the neighbourhood of laicntuw 
He was one oi the companions of Hoiace m the famous 
putney to Hmndisium, and if seems not unlikely tint, 
sometime beioie 23 i e, lie nude th< vovage to Athens 
which foims the subject of the thud ode of the fiist book 
of the (Wu of Hoi ace 

The seven yctrs tiom 37 to 30 bc weie devoted to 
the composition of the Gtoujus In the following year 
— ^H^oad the poem to Augustus, on his return fiom Asia 
The iunainin to yean of lus life weie spent on the com 
position ot the JJiuul In the com so of its composition, 
m 21 bc , the year of the death of the young Mai eel lus, 
ho read three books, tho 2nd, 4th, and OUi, to the cmperoi 
and the members of the impel lal family In 19 b c , aftei 
the uEncul was finished but not finally collected, he set 
out fox Athens, intending to pass tluee years in Greece and 
Asia, and to devote that time to perfecting the woikman 
ship of the poem At Athens he mot Augustus and was 
persuaded by lum to net urn with him to Italy While 
visiting llegaxa undei a burning sun, ho was seized with 
illness, and, as he continued his voyage without inter i up 
txon, he giew rapidly worse, and died on the 21st of 
September in hia fifty fiufc year, a few day s after lauding 
at Brundiemm In ins Imt illness he called for the cases 
oontmntog las mauuscupts* with the intention of burning 
the A He had previously left directions m his will 
thit his literary executors, Varms and Tucca, should 
publish Wtte&g of hie which had not aheady been given 
to the world by hnmelf. This pathetic desire that the 
whrir to which he had given so muoh care, and of which 
axpeefatxoua were foimed, should not survive 
Ste 'teen tm& an argument to prove hfe own 


dissatisfaction with the poem A passage from a letter of 
his to \ugustus is also quoted, m which he speaks as 
it ho felt that the undertaking of the work had been 
a mistake Yngil docs not indeed show that sanguine 
conhdmce m tho result of his labouis which Hoiace 
expresses on the completion of the thxeo books of lyncal 
poetiy to which he devoted the best yeais of lus life , but 
tho linos (uUn , i\ 444, Ac ), 

1 oi tun tu ambo si quid moa cainnna possimt Lo , 
though with less self assertion, imply a similar assmance 
that ins w oik would enduio as long as the Roman state 
md empne The dissatisfaction with his woik, me leased 
by the d( piessiou of his last illness and the fatigue ot 
the long tension of mind, hcait, and imagination upon 
it, nny moie piobably be ascribed to his passionate 
ciaung foi a peifection of workmanship which death 
pi evented him fiom attaining than to any sense eithei of 
tin unwoitlnncss of his subject oi of his own inadequacy 
to do j ustiee to it The commands of Augustus fortunately 
intervened to piev cut the loss of some of the noblest poetry 
oi antiquity and of the most enduring monument of the 
greatness and gloiy of Home 

He wo buued at Naples, where his tomb was long 
legal ded withieligious veneialion, and visited as a temple 
That veneration was a survival of the feeling with which 
he wis legarded m his lifetime, and is greater than what 
we find attaching to the actual memory of any other 
xucitnt poet, though the mystery connected with the 
personality of Homer excited a gieatei curiosity Hoiace 
is om most direct witness of the affection which he m 
spued amon 0 his contemporaries The qualities by which 
he to aiutd then love were, according to his testimony, 

| ^cmdoi/ — that smeenty of nature and goodness of 
heart which, along with <£ fides 7? oi loyalty, the Homans 
v Uued most among the qualities which attach men to one 
ancthei , and “ pietis, 7 — the deep affection foi kindled, 
fi lends, aud country, combined with a reverent spirit, 
winch they prized above all personal qualities The 
statement ot his biogiaphei, that he was known in 
N xples by the name £< Partliemas, is a testimony to the 
exceptional punty of his liie m an age of licence These 
direct testimonies aie confirmed by the mdnect testimony 
of his woiks Scarcely any poet m any age seems to 
deserve so hi to k a rank among those whom lie himself 
» characterizes as u pn vates ct Phoebo digna locuti 77 The 
seclusion of his life and his devotion to his art touched the 
imx 0 inationof his countrymen as the finer qualities of his 
nature touched the keait of his friends It had been, Horn 
the tune ot Cicero, 1 the ambition of the men of finest 
culture and most original genius m Home to produce a 
! nation il hteiature which might rival that of Greece , and 
the feeling that at last a poem was about to appear which 
would equal oi suipass the greatest among all the woiks 
of Greek genius found a voice in the lines of Piopeitius — 
“ CeditG Koniatu senptoxes, ccdito Giau, 

Ntscio quid xuajus na&citur Ilude * 

The feeling which his countiymen and contemporaries 
entertained tow aids him seems justified by the personal 
impression which he produces on modern xeadeis,^ — an 
impression of sanctity, as of one who habitually lived m a 
higher and seiener spheie than that of this world The 
reverential love inspired by him is something distinct from 
the aff ection felt foi Horace as a familiar fu end, a wise 

1 Of Tm JOisp , n 2 “ Qaomobiem boxtoi amnes qiu facer© id 
possunt, at littju? quoque generis laudem jam lauguoutx Gi uaoe 
enpumt, * &c These words apply specially to philosopbt al literature, 
but othei passages in the same and m other woibs imply tliat Oicoxo 
thought that the E-omans had equal aptitu les for other departments 
of literature , aud the piactioe of the Augustan poets in each appro 
pmtmg to lnmself a special province of Greek literary art seems to 
indicate the same ambltioiu 
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counsellor, and gennl companion, slmmg, thr oulnmy 
interests and pk isurob of life, liable to tlie same xvetk 
nesses and endeued by the sunt sotnl clntm as those 
who ue best liked m the intercourse of oui own diy 
^ n sd s f nut is a i ) t lcsts on the thiee i 1 n xxh l^e l u nl s ft 
Jus tuly ani mihuc mmhool — th lastoitl \ > ms i / l j tf 
fclio (r / 71 s andth ul tcil — all written m th t h ximctu v isc 
winch h 110 md from his immclntt jiccl t ssois still lickim, 
somethin^ in \ uicty in I motliiicss of llano uil win h ht Iclt 
to the wnild in the w 01 Is of t 1 let who it my on is entitle 1 to 
speik with authority on ucha&uljic** 

Ihe not list met ou 11 u 1 11) tlu, is f 1 11 
But oth 1 poems wnc attul utc 1 ti him m m lent tun s md 1 i\ 
been in oi£ atal with his a 1 n>wk Igc l w nks Ih s ic (l) 1 

collusion of shoit piems un ki the mmo Git licit 11 m )ot it 

them m the stile ot the bli nt ] 1 ms ol Citullus m l nq se i in 

vinous foims ot the 1 untie 111 ti (chiefly th s 1 n) m l in 

eligiacs an 1 (2) samel m^ci ] a in« th e if t,Cuis t } 1 IT t i 1 
to win h sometimes the *Lt \ t and Du 1 ax added ill with one 
exiepti m wntten m htxuneteis As the y unveil huy nunticns 
"Vn n il among th m n ot ^lav chxixcLi by xxhost mthnity he 
]ustihes his own oecasnnil mdulg lie mtho comj asitixu t 1 slight 
pi xy ful and some whit m Icon ms xeises it is juite jossill that 
two 01 tliieo yuccs of that kind I mud in the ( dal j t 1 inxy luxe 
been wntten by \ li^il w hi n flesh fiom the hist re a ling ot t itullus 
Ihe tilth., w ntteii m tlu couplet most use l m the Fp icb of H arxrt 
and the most hittei in tone and eoaisest 111 cxpussim it is un 
possible to ittubut to lum Lutthcioau otheis among them of 
wbieli theie is no reason to question the authi nticity md which 
aie interesting as an immediate txpcssion of tin poets ptisanal 
f clings at vinous pc nods ot his life Of the long 1 poems ittu 
buted to him m an lent times it is eleu hom intun il cviden e 
tint the Cuts and 1 ) 7 tv thrush belonging to tlu August \n ige 
au not his 111 l ^L/ 1 r his leen shown to hut been wntten m 
tho a^e of Neio Ihe M ittum ind the Copt aie mtei sting as 
giaplnc mil simply defined pictuus fum mi mm 01 honielx lift 
But they haxo nothing in common with th( idtxli/m^ ut of Vu^il 
and the tone ml sentiment of the Cym especially ue pile llien 
fiom thi tone and sentiment ot his icknowkkL,cd work But thu 
has b en more conti ox eisy about the autlienti lty of the Cut 
The xmbitious s lym^, not to apply* to it x haishei qithct ittu 
buted by his biogiaphci to Lucan, ‘ et quantum niiln icstit id 
Cuheem, shoxxs that in his time it was bilieve l that Vngil lnl 
written a poem of that name MaUial (\iv 1S5) writes of 1 
Cnh as the undoubted work of Vngil lie belli v s 111 it as 
unhesitatingly as he dies m the “lassei t itulh and s] oaks 
as it it weie only the pationagc of Muenasthat cndlcd Vnql 
to rise to higher thi mes Vngil s biogiaphti spe iks of tlu joem 
as having been wntten 1 5 him at tho age ot sixteen thcuji 
the saying of Lucan seems to mq ly thit he siq posed it to luxe 
been wntten when lit was ten yens oldei The poem has no ti ice 
of the charm ani vaiutx ot Vngiis style and ihy thm, and is oxen 
less like tho sty le and metre of the Eduqua than of his 1 itu poems 
On the othoi hand, there is a technical conecfcnus xnd 1 gulmty 
m the metie which was not possible until aftei the utol \ir,i* 
had made the knack ot wilting hexameters as attainable by all 
educated men as tho ait of Pope made the wilting of the huoic 
couplet, md the xxnting ot such xeise seems to haxc become a 
ngular paife of a libei il education It is to be lemembeied that m 
tho same soil and under the sxmo an under which the genius ot 
Vngil and Horxce expindccl to such stately piopoitions, there was 
a great undergroxvth of mmol poets xvho aie the frequent butts of 
Horaces good natured sxtire Descriptions of natuu to xxhxch 
they woie trained by the reading of Lucietius md Vngil, and 
mythological commonplace, wore apparently the chief matu ials ot 
then verse cxeiciscs The deseuptions m the Oulu, show the caie 
ful study both of Luaiotms and ot the Ed xjueb and Gurtju% and, 
though too diffuse and diluted, aie not without a n, il perception of, 
and feeling foi, Itihan nituie But it is vay difficult to beliexe that 
the poem xvis ovoi edited by 01 acknowledged by Vngil m his life 
time Nothing is moie alien to his cliaiai tor than such immature 
ambition It is difficult also to believe that it is a elude effort of 
lus boyhood, accidentally preserx cd, and given to the woikl xftci 
his death by an author l/ta editor It seems more probxble that 
it is tho composition cf some young and enthusiastic admnerot 
Vngil, who, some time attei his death, and, perhaps, after the 
death of his immediate eontempoianes, succeeded m palming oft 
his own imitxtxxe concoction as an oaily composition of the grext 
master Tho dedication to the “revered Octavius,” if the peison 
addressed is the " young Augustus,” and not the poet and historian 
mentioned by Horace, and the lines — 

“ Postuius graviore sono tibt musa loquetm 

No&fcia dahont cum maturos iruhl ttmpora fruanB 

seem like not very ingenious artifices to secure acceptance foi tho 
poem, and to 1 ©present Virgil as already m boyhood closely con- 
nected with the futute emperor, and conscaous of ins own genius and 
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f tli .,1 it lufme tint ixxaitc tl thin it u i th y un^fnnl 
xUiom h 1 li ss s is sii ] u 1 

111 } st 1 lI x us 1 J } — 1 x\ 1 l 1 uetui^ sh l s 1 1 L 

] l —w 1 < mi s l l tw ni th y 11 s 12 in l 7 1 < un n 

\ 11 s-,il x\ is 1 t\x 11 th i it tw nh l^lit in l ti uty tl 1 ly 
lis mx ati 11 t th Si hie Alus am * Vi thus ly th 

nan s* Dqhms ml M mins lliyisis n 1 0 ly bn v , 
win li hi lv s to 1 is 1 pin. 1 is ly hi men 11 if Vt 1 nits 

ml ot 1 111 tis ani ly minx th 1 mil ituis 1 x ws th 

]ni]Ob ot ill itm^ li m tli stini^, I xtiu I11 1 th in 1 ly 

xvlu h th si ilnn sht] 1 1 1 di w u t < t G 1) 11 i 1 l 
\ ap lixi^ the ftimlm I’ams m l nv 1 1 ul s oi his 11 (1 lnl with 
thi yituusiu h^ui s cf th 1 1 < t k 1 \ t 1 1 111 1 i p ss 
mg tint t nlu i luu l">r the Uuitx t Italun s 11 s xxli h 
Ue ufus lu 1 cxi its 1 1 1 th le utx of Si lly 1] ^ositin f 

Vu^il m ii ar l 111 th LI /? > w is t >t unhl fcl at mh xf l m 

the ily 11s it Ihe ntus — that t a youth t iiusxuth 11 fie 
1 fin in nt of 1 li eultuie, lilt with mstic fast ai l 1 lit 
livim, his life xnioii^ otlin y 1111^ \ ts A lus 11 fix ji nn 
eultixatmv. Ins ut by tu nlly iixiliy x\ tli tli n u l n uiishn n 
lus n mus bx cmimunnn with the spurt of nitui is 1 c 1 l in 
thi s en< s noun L him x 1 1 111 th nx lo Ins f ol l 1 1 cits It xx s 
is 11 ituial un lei this en umstmee tint he sht nil ispi tx 1 
tli Lilian Ilicxutus is tint H iau, with his n 01 socnl nl 
x isatil tempi lament ml with th moi 1 huitmous Qk\ c mice 
ot lus xouth should xspue to be the I 11 in VI \us 

Ihe e ulust poems m tin sen s xxae tl e second thu 1 and fifth 
md these xlong w ith the sex enth ai then st pudy ih oent m 
in clixiait 1 The first ml ninth, which 11 1 xbly xui next m 
01 lu aie much m i Itdiux m scutnunt aie much m u xut\ 
jicssion ot the jo f s own feelings uillixx a mu h mote dn et 
1 feience 1 oth to 1 is own n must rue s xnd thi on nmj&tinccs of 
the turn The hist is a tiue pomeil 1 flev of the distuss ani 
confusion which ans out ot the new listnbution ot lands anil 
blends the poet s own de p bxt ot Ins home md >f the sights mi i 
sum Is fumliai to him tumcluldho d with lus It ill 11 susceiti 
lihty to the be mty of natuie J ho ninth is litmu lutely ejnneet 1 
111 suljcct with the Inst It contains the Inns which sam loan 
ately to k smle the site ot ^u r> lls fan 11 at the } wntxxhue the 
lan^e ot lulls xx hi li accompany the nx i tu some distance liom 
the foot of tho Ligo di Gai U sml s into the ilum ibout 14 01 1*5 
miles xboxi Mantua— 

Qu 1 si sub lu 1 c ll< a 
Inc r> unfc molli iue 3 ei n ltm itc c tlixo * 

Tbc six tli is xddi ss d to V uus who succeeded Pollio as govunoi 
of the Cisalpine distuit Its tlume is the cu ition ot the xxoil 1 
(aceouhng to the Leonean cosmo^mx) mil the oldest tales ot 
mythology 1 The torn th and eighth aie b tlieksely ass mated with 
tin n xnie 1 1 \ ugil s caihest pi teetoi, 1 ollio Th torn th eih bi ites 
the onsulship ot his [ ition m 40 L c , md peih xj s also tlic Inth of 
lus son, though it was dispute l m antiquitv and still is disputed, 
xx ho was meant 1 y the child xxlnse bnth w is to he cornel knt with 
the xdxent ot the now en, and xxlio attu hllnig tilt otliei ^rtat 
ofhees of stite xvxsto lule with Ins f xthei s xutues the woiid it 
pexce * liie main puuoso ot the poem, Inwexei is to ixpitss in 
connexion with [ astoial assouxtions the lon CT m to ot the woiid foi a 
nexx eia of peace xnd liapjintss ot xxlucli the tuaty ot Biundismin 
seemed to lioll out some definite hxpts Iheie is 110 tiaie lnjiw**. 
poem ot lhcocLitoui influence The ihythm recalls tho snkly 
monotonous moxement ot the longest pcom of Catullus, not the 
vivacity of the idy Ihe lhy thm ilie ideas aie domed partly fiom 
Gieek roj resell tations ot the Golden Age, and j 11 tlx, it is sup 
posed, from tho latei Bibyllino piophenos, areulitel xftei tho 
huimng m the time of Sulla of the old Sibylline book**, and pos 
sibly tinged with Jewish ideas Some of the phraseology ot tlu 
poem led to a behet m tho eaily Chiistian ehunli that Vngil lixd 
bten an unconscious instrument of mspiud piophcey Ihe date 
ot tho eighth is hxed by a icfeiuice to the c impugn ot Pollio 
against the D ilmatnns m 39 bo It is founded on the $appLaK€vrptot 
ot Theocritus, but bungs bifoie us, with Italian associations, txxo 
love tales ot homely Italun life The tuith u products tho 
j Daplmis of Theocritus, and is a dnge oxoi tho unhappy loxe of 
Gxllus and Lycous As in the other picnis the secon 1 and eighth, 
of which love is tho bunion, it is to the rmantic and ixntastxc 
melancholy xxhich the passion assumes 111 eutam natuios that 
Vngil gives a voice Nothing cm bo moia unieal than the 
association of such a feeling with an ouhnaiy Zianon like that of 
G alias, the adventuious ami ambitious soldiu, xnd Cythuis, tlio 
notonous actuss and discarded misti ess of Antony But thm is 
no representation m ancient poetry ol an ideal and chivalrous 
passion so tondei and tzue as th it of tho Gallns of Virgil 

There is no important xvoik in Latin literature, with the oxeep 
tion of the comedy of lexeme so imitative as tho Eclogue Bit 
they are not, like tho comedies of Terence, purely exotic as will as 
imitative They ate rather composite, partly Greek and partly 

1 In the Qtargm also Vugil attempt® to comb ue science xwth the poetic fancies 
which filled Its place in older times 
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Italian, *111(1, is i \ thick foi the expulsion ol f< lnu hfll in 
uudeliucd place between tlu (bjectrutycf th Oiul ilytl ml tin 
subjectivity ol the I it m ekgv F i tht most pit they e\pi ss 
the sontmunt msj ni 1 bv the hi xuty ot thi w nld, in 1 th km h el 
suitim nl mspt l In tin dm m of hum m r hti nshqs \rr lI s 
susceptibility tithe b inti »t mtm wx t>st i l ly lh smi\| i 
the tv studio! lluociitub, hut if w is Is) in In i» himself 111 
ougnnlity ol Ins iqi s ntati >n \}\ ais in th tuitli with win li 
it surest s th hum d I till —tht h sh uid Uni i hi ol n 
iUhmsqmg the i x t an t hli if hucsot the will flow is, ui l 
th ([met hi iut\ e f the q n politics m 1 the n h c i h u Is ot 1 is 
natur district Hi i } usentiUac rh u ide l ct the \ ) ins is t n 
him 1 1 by the filelity an l f ti< with wl i h lie his x\ i ss 1 th 
l till m p ismt s la < l his him mid dl limits iss cute 1 with 
it bat, whitevn k tuition inn line t) It nude tiom th 
ongunlity of the sulst ma md bimoi th s j urns the sii[i ini 
chum ot the medium ot dittnn md lliythm flnmji which th 
poets feeling his louiid uttci mu m mm ei sally l cc^m/el Lh 
power ot yuicd humony is is couspi nous m \n*>ilh enlist 
poems as m the matuifi and moie dd late w nl imnslup of tl e 
0 )i n s awl ^Uiud I lit ltalnn latiqiq , with misiuiii c ef th 
taint ss, stiength, and majesty of its tuis$, at juuo l i mou tea lei 
gn o and mole hijiul flow wl th leippeaiel loug attu m the 
poets ot mo lan It i)y fi m the gilt — the *ni lleatpiefuetum — 
which the Muses of country lit bes 4, >w l cn \ liql 
enrjm But th se Muses h id a nine sunns ai i li^uifo 1 funotnn t) 
ful hi thin that ot ghiitymg the ]i tuuspie \ istim the ‘dole 
ju mentc, the ‘otndn,’ ot mral life llu ltihan imaqm 
tnn fount 1 an ideal ot the haziness of a a un try Irk nobler tl in 
tl it of passive susceptibility i ) the sights ml sounds )f tin oat 
waul world In tho i lylhc pietm m whi li lloiae cnumuites 
the i auous delights of the countn min s condition ( L [ U J\ whil 
the 1 1 asuus to eye an 1 eai an not vnutuu, nine stuss is hi l on 
the labours by which man to <pia*cs with inline ni 1 on tho i y 
with which hi rontom[ht s the le suits d his toil It wis th 
um of the nine seuous I (min wutus ti mud ol ] ts win h 
nimisf i to mutual utility with th Jon ml hum >t [e li\ 
Mi r mins tills ns that Augustus i alrnd intlung si mud) m htu i 
tin as “pnnpta ct <\ mqh pulliu ul ym itirn saliilm 
It is stitecl that Mumis, ictmg on the }tm i[l ot 
the poits ot th fcmu m favour of tlu tons n iti\ ml lcstoiatiu 
poll y of the n w gau lament, dnuvd the 0 nius >t A nql tj flic 
subj et of the G )i fi 9 liom i mual, social ml nation d point 
of u< w, no objwt ec nld It of moie u use picne in the qu of x 
statesman whos nnstu mheiit l tho juh y d the [qulu 
lculus than the i mil d the q oat f ini ot nitiond ludustu 
ibso utid with tho eltlu md hapj k i man tns of lhmc, winch 
had falliu mto abeyuieo owing to tlu 1 rig unscttlcmuit of th 
lcvolutioiiaiy ora is well as to other r ruses \ nc,il s [i uous ido 
and associations made it natui-rlioi him 1o ihnfif\ him ell with 
this object, while his genius ind aitisti xe omplishm nt fitted him 
to cuhst thi iniagm ition if his ccuutqmui m fiumt tf so ^icit a 
pr xeti al ictmiu It would be a mod mxdi putt m 1 fils \iev of 
ms purpose to sujiposc that, like tho Akvmdum pw>ts a the 
dida tie poets ot modem times, he desired mail) tl miko useful 
mfounation md pi at ticil precepts moil ittrictup h> the aid >t 
podu d ihythra and diction His um was nthu unuci tho lerm 
.of r n actical mstiuction to dcsciilo with realistn fidelity, md at 
tlKvxmc turn to sun omul with an ximosj h u of i k ih mg [oetry, 
Ike annual nund ot hhom in which the Itdimyeonmns lift was 
pished, to bung out the nit unite ulation with the m unfol 1 aspeeb 
tnd pun esses or natme into whi< It m in was In ought m tho com sc 
of that life, and to suggest the delight to hi ait md imagination 
which ho drew fiom it to eontnst the simp 1 1 ity, seemitj, uid 
sanctity of such a life with tlic luvuiy md lawless prssmns of the 
groat world, and to associate the ide xl of a Ufo of mstic hbom 
with tho varied bemties of Italy uid tlu hist ul gluns of Rome 
Tlimaspeculitivo and idigious, m ethical md patnotic, motile 
enlarges and supei seeks the ippaunt rnitue of convijuig mstme 
tmn This larg< t concc ption of tho dignity of Ins subju fc sej ar ates 
the didaoUe pociu of Vngrl liom ill other didactic, as distinct from 
philosophic , poems lie has pi oducod m the (Ja rgns a ne w t> po of 
didactic, asm the Mwul ho h is pioduced a new ty pc of epic, poetry 
Tho subject which is uufoldc d m the four opening linos— 

Quid fm it ia feas uuo stdte x e U rram 

V«rt*m Vaaeuaw ntamuw atljungcre vKch 

OfiUyisnhit (p^cta&twutt qui cultws ImTjcntlo 

Bfe jptf, apibiis quanta expi i u*«tia piucie - 

is ticutod vx four hooks, varying m Icngtlr fiom to SCO lines 
fho first treats at th© tillage of the fields, of tho eonstclhtionb tho 
mo and tottraf & whkhTauu the fmierV calendar, and of the 
^gna of tkftj irkteh tho piecoas ot Ins hbouts largely 
dkpouis- ffes -mmM ff the oultivatton of trees, and 
esfWfclfr at % ^ tro great staples of the national 

~ wfdtJt m> wMyr ff Mf j Ho ttym of Ho iwn g ot honk and 
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ear nus episodes niti^durr l at \ auous places but mainly at the 
aid ot th chffncntlool s, which sav to Lung out the mtnuite 
c >im<\ion ot lus th me with Ins mtioml and cthieil puiposc 
As ho In 1J mud m Tluocntus i mo Lei foi tho foim m which 
Ins ill i finci s wu i\pi s l, he tunic l to an oltlu pa,o m 
( t 1 life i atui e 1 i tlu outline oi the form m which his gmei 
ill ten st m lui il ifl ms w is tr ini l its outlet, mcl, thouji the IV oil s 
ail lit f ot He l l cculd not supjly an adequate mould foi tho 
sysf untie tn atirunf of ill tin pio esses of mral indnstij, and still 
less fn ill treatment of the lug i ul rs to which this systtmatie 
tie i tun. nf of the subject is sal sidiaiy yet that Yn^il considered 
him s his piototyi is shown by the line which concludes one of 
the t u liinl ] is \l<- ot th po m— 

\%i uimquo cm ) Tomma per opi i(la crimen 
Py the us which he males of lus quamt pluaseology Yngrl 
ittu ts ittmtion to the lolation which lie wishes 1o estihlisli 
f tw um himself m 1 Ucsro 1 an l in the l eligious spirit with which 
they i eli legiul mm s labours and condition m the woild there is 
a leal iflmitv between the pumrtiae Bccotnn bud and tlioie fined 
artist ot the August ni age Vngil accepts also the gnidan e of other 
molds of tho dtea fence of Gieeklrtentuu, the Alexmdriauyocts 
who tieatedthc seience of then day— astronomy, natural lustoiy, md 
o^i iphy —m the untie md diction of eyie [ oetn But, in avail 
liq liims It of the woik of the Alexanduans, \ngil is like a b icat 
nnstu miking use ot in hameal issistants Irom the eomrau 
s n of pas^a^ts m the GtO) /?es with passrges in. those authois 
wltuh su nn st l them we le un to appi cento the nnmcasuiable 
super louty of the poetical landing? of Rome at tho matuuty of its 
deadqnunt oaer the e\otie cliction pioeluce 1 m the decay of Gietk 
ti itiu imagination ?uf a moie ] ewctftil mfliienee cn tho foim, 
ulus s litiment and du tnn cf the Gc i }iu> w is exeiciscd by the 
^uat pinks pineal [ cm of Lueietius of which Yugil lial 
piobally leen r diligent tuclczit wnct the time ot its fust qqeu 
mte mdwilhwhi h in the \ lu ise of th Tiijish editoi of the 
illci i et, Ins mind was “satin ate 1 9 when lie w is engaged m tho 
mi[ sit ion of tho Cc >i fa s In Y ngil w o fmd the spmt of lit sic tl 
m cnithet with the s[iut of Lucietius He is at onto atti icted 
end lejdkl ly the gt nius and attitude of the philosophic ] )(t 
H is i assessed by Ins imaqn etiv conception of natme, as a hung 
power, he slmes with lain the Italian lore of the 
bcmt\ ot tin woild, and tho jathetic sympathy with uumal as 
well is hum in life He iceogmzes with enthusiasm his eontem 
[ 1 ttu < tie \ iti u ahoa c the [ etty intu ests and [ assions of life i>ut 
h is itj elkd by lus appuent sejantion fiom tho onhmiy hli< fs 
and jle isuie s the hopes an 1 fe us, of las fellow men Yugil is m 
th loiqk symy athy with the 1 est lestoiatixe tendencies— lehgtons, 
souil and national— of his time, Lircietius was dnven into 
isolation by the unrclnc and dissohmg foices of las 

So fir as any sp nihtne idea undei lying the details of the 
G Oi ja<t can be detected, it is one of which the soiuco can he ti U( 1 
to LuoieAius—tlio idea of the stiugglo of human foi ct with tin 
torus of natuie In \ ngil this idea is modified by Italian piety 
and ly th Italian delight m the lesults ot 1 iboui In the geneial 
ilxnrfthe poem, and the systematic amngunent of his mate mis, 
\ u n ii follows the guidance af Lucietius nthci than of my Gutk 
anrekl I he dedication and pu son il ai peals to M ccnay au 
} i xllel 1o those addressed to M< mnana I he distinction hetwee n 
a m adtlicsstd to national and one addussed to pliilosoplneal 
sympetlues is nuikcl by the piominenee assigned in the om 
1 oem to C as u as the su|icme pcisomlity of the age, m the othu 
to L] itui us as the supieme mister m the realms of nand Hie 
wxoc ition to tho “Hi igiestes,” to the old gods ot mythology md 
ait, to the hung Cesai as the latest powci added to the pigm 
Pantheon, is both a pu dlel and a contrut to the invocation to the 
ill peivadmg pimuplo of life, personified is “Alma Venus ” In 
the systemihe tuatment of his mateuals, and tho mteispeision of 
episodes tlulmg with the elceper poetical and human mteiest of tlie 
subject, Yugil adheies to the pi icticc of the oklu poet He make s 
use ol his conueetmg links and formulas, such as “pimcipio,” 
t (tnod su[>utst, “lusanlma(holSlS, ,, ‘ nunc age/’ Ac vngil 
mdud ust s these moie sparingly, so as to make tho logical 
raahimsm of the poem loss ligid, while he still keeps up the 
hat lmtss of a pei son al address He shows his aitastic supuionty 
by passing lightly o\ei delrils which it is impossible to invest wiih 
h auty All lus to[ u s admit of being vitalized by attnbutmg tho 
vn ictfey of huni m i elation slaps and sensibility to natui ilpioeesses, 
and by issoemtion with the joy which the idonl farmer let Is m the 
results of las enugy Much of tho argument of Lucretius, on the 
other hand is as i emote from the genial presence of natme as from 
human associations V lrgd makes a much lai gei uso than Lucretius 
of ornament borrowed from olden paein , ait, science, aud mythology 
Thu e is uniformity of cbastenod oxcellence in the diction and versi- 
fication of the (fotytqw } contrasting with the imaginative force of 
isolated ereptassrpns ami the majesty of isolated lines apd passages 
in Lucretius The “wwda vis*" or imagination is moio appaient 
In tag older po^ , the ©arta%txo perfection of Yugil ©v^n more 
m Ho Qmmk Han on the 
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Tho puncipal episodes of the poom m wlncK tbf tiiu eu.,mt\ 
and human ink list ot the sul ] t u h u*,lit ait i cm in 
the fust and s ( md la; 1 s Otbu sh 2 in ] units nihup lsid 
tlnou 0 di the Liff lint h ol s nil t and) t > th liluti It (uisih n 
These cpisc Its is is th isi still mil with tl ( ipis l cl 
Lucietius an not dita hel 01 lsiht l anmicnls lnt iu 1 
highei unit) titlu poem and no tho munanmd ol it pun 
nent hold upon tin woi Id IUlu ism It dtn mul l i\ }tnn 

to tins uilo Xht hm, rjisodo with win h the wli lo } > tn ti Is — 
tho tali ot the shqlial Austins, with win h is nno t 1 
fclio moit \ tlital iallc ol Oi}hius ml Tui) li t has ml) 11 
slightest eoimtvion with tho £511111 il ihas md s ntim nt l il 
poom It is altogether ataunne with the tin dull iLisin. ml 
the Italnn fc Inn, whnh luvatlo it It wt suj p t tint 
origin ill) thought it n oessu) t) uli 10 th inLaist aul 1 1 ) tl 
attention ot his nidus by i]q ihtiv, to tliui tisti 1 1 ill s 
m>thologic d tiles which m an iiiliei jaitrlih j ui h hi l 
dcmul as oinma jun vol_.it 1 it woull hi ddu ult t> 1 put 
even so gnat an aitisfc of some, luge tt illness of tin 1 pm m nt it 
unity of impiession m iwoik ot ait, especially 111 su h 1 “ tenqlum 
de nmmoie as th Gk r) jils Lnt we arc distm tl) t 1 1 that tl 
< oncludmg episo 1 tiom the mi Idle till the cn L of tin f uith h 1 
had contamel the piu es ot Callus th fn ill ol \n,,ds )outh 
who about the time when Y11 ^ii w as brushing the 1 otm, ha 1 1111 L 
hstmetion m the w 11 a 0 unst Cle q iti a, anl hit m ionsej[u n 
been m ado the hist go\ emoi of tho m w pioa 1111 0 f F„)| t 1 1 is 
ddhcult to m. 0 how such a statement coul l luu 1>e 11 iu\ nt l if it 
weie not tiuo Sueh a conelusion might w ill h it b iu in 1 u i 
with the mam puiposi ot the ^oem As the lust 1 1 jk ends with 
o duge ot 01 the intional foi tunes befno till outbicak d tho t u 
with Antony and Cleopatia, the list book mi^ht w ell have en 1 l 
w ith a hymn ot tiiumph o\ ei the su esstul en l ot that w 11 m w In h 
the heio of YugiM youthful enthusiasm )Iay ed so Ustmguislicd 1 
pait Aftei the fill of Gallns owing to Ins ambitious hduie m 
his F g) ptiau administration, and his death in 2b 1 c , th jot 
according to the stoiy 111 ob diotuc to th ( minanl it tl 
impeioi, substitute l foi tlus encomium the 1 autihd hut u 
lclcvant fable of Oiplieus and luqdicc, m will h he Inst dis 
placed the ninatiu si ill thepithos, and the mg il \ w 1 ot 
making the m)stoi) ot the uns in woild pusait t) the mi gin 
ation which cliaiademe tho n 1 I 

The cardinal episodes of the poem as it no \ stinls, aie th 
passages m bk 1 horn line 164 to the end uidinlk n fi ml°l 
to 176 and fiom 475 to 542 The hist mtiodii 1 m eomuuui 
with the signs of the \Teathei, lecounts the on ns which aieoni 
panied the death of Julius Lean, md shows h w the nnsci) ot 
Italy and the nc fleeted st ito ot the fields, toi whieh the \ cm se 1 s 
to hnd 1 icmi ly, aie the punishment foi tin w,icat sui if the 
picvious genciatim In tin setond ol these p tssa^ s tin tiuo 1 e) 
note of tho poem is stmek 111 the invocation to Italy — 

“Siftt rmu,m p uons fiuj,ura Sahimu tcllm 
Mif;niTinnn 

The thought ot the vaiied beauties of the land of the alumcl met 
and vanot) of its proluets, of its auaent cities xud mijhty w il s 
ot man, its bi i\o and haul) laces, the git it men and it t uniLi s 
who hid fought foi her and sued liei m old tim s and ot lnm, ■ 
the gicatest among hu sons, who w is then defen ling K mio against 
ha enemies m the faitlicst Fast, mspiies the poet anl gives 
dignity to the tirml de tills whieh seem some times to dog Ins 
high ambition But a still highei and mmc catholic uileic t is 
given, to the subject m tho gieit^st of the episoelcs — the most 
pci feet passage mall Latm poeti),— that tiom lmo 4 jS, “0 toitu 
natos mmmm, to the end The subjc t is theie glonfied by its 
conmvion not only with tho nation d wellbeing but with the 
highest life and puiest happiness of m m An ideal is held up to 
the imagination m which the old ualistie deli rt ht m tho hbours ot 
the held blends with tho now delight m the beauty of mtuu, and 
is assoon tod with that punty and happiness of fund) life which 
was an Italnn ideal and with the poeti y ot those uligious bclicis 
and otteei vinces which mipaited 1 sense of sociality, a const mtly 
lcemung ehaim, and i bond of social sympathy to tin old lustre 
life 

The Georgies is not only tho most p ifeet m ait, but is tho most 
native m stnUmout and conic) lion of all the woiks of the auen nt 
Italnn genius It is essentnlly Italian m idea, m detail, 111 
leligious and ethical feeling, m colouring and sentiment, in its 
solid and massive composition Though the foim was bon owed 
fiom the Greek, yet we hive to rtracmbci tint it wis only by 
becoming a piovmco of Roman art that tho dulaetie po m acquire l 
dignity and the capacity of ti eating a great theme Lven where 
he bon owe from Gieck ongmals, Yugil, like 1 conqueror, nnku 
the Gieok mind tnhutaiy to his national design The Gen jin, 
the poem of tho land, is as essentially Italnn as the Othi s ?/, the 
poem of the sea, is essentially Greek Nature is presented to us 
as she is revealed m the soft and rich luxuri mce of Italian land 
scape, not in the clearly defined forms of Gteek scenery Tho 
ethicaj and religions ideal upheld is an Italian one As a woik of 
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11 n ds (allies! milutun t > wilt il h 1 1 \ m fiunl 1 on tin 
ti 1 1 nus ct \11 1 T n a mile la 11 11 1 \ at 11 ) m_, 1 1 ^ 

V11 ustus t c It lute his c\] loll III p liiml It him w h 

1 2 nap<s i wnk t art cn ilu sul which si ulli ji sent i 
s i it a ti 11 C th li ni u.c, nlsh uli it tU sui tun end 1 ) 
th mest aitilil as mis 1 tunentot th h 111 — win hmsuhstan 

sli nil Joidy II me ml the jusentml 1 t P >m will iu lain 

it sh aull toll >w el>s 1 \ the g 1 atm 1 Is t t]i lectiy mil ]i 
du e ill then souius t mt 1 st It w^s his ami ill nil tl 
Hanici as li had 1 u tin 111 ntus a 1 1 II e si > l ot hit, cmmti) 

A amus el]eets In l tlms ta 1 eomlin 1 m a \ il et ait 11 tho 
m 1 1 ot the( icck t|i —the 1 anal 1 1 mtarst in h heicu fat 
time tho sitist ittion *>l th n 1 1 >11 il m 1 mq ml s litimci t the 
f\]itssi n ot the enthusiasm anl ol th 1 ep i cm uds )t em h 11 
(t the ilu ] eis ml 1 hhntion ol Ampislus An w t)}e t 
p \ eti v hid to he a it d is 1 n w t)] Mdilacti ] ti) lu 1 
1 ni all/ 1 in h G p Itwts d vinll te sel t 1 11 Je 
ha tie nti u win It sh ul 1 1 lou_, t » th \ 1 ( t hgendu) cants 
c link l mill Horn 11 pc m and win h she id l b ass nted 
with the whole t itimcs eti 1 me an l with the suprenu mlaests ot 
the lieu Jh only sal j ct winch m in) w a) sitishcl these 
a] \ Haiti) ui( coiled ible omliti ns w as tl at of the w indeiin^s of 
A ucas an 1 of Ins fm xl nttb mail m I itiiim The si n), though 
n tot Rmtan oii-,iu 1 nt ct a coup site n iowth hall aifimdiai 
tithe Romms horn th 1 cginnmg ol th 11 liter itui e, an 1 h id h 11 
it o n m cl by olhaal utsetsenat andpcoile asassoaile 1 with tlu 
nafunal toitimes Hi suljoet aidlcl Vn^il to tell c\a a^un 
and t ) gno iioaelt) to tlu t le ot tlu I dl if Tioy, inltot 11 1 talc 
)I sea idunture sinnlu la tliio of th win Junius d Od)sais 
Fut the si end a]]»li aldny ot his snip f to ins jmjos s was 
1 tammel l) tho claim win U ilu U1I11 a pitnain fimih et 
All an on n ni in h to lesecur tiom lulus the sup } >s d sin d 
Iueas nielf uni 1 01 UI a Lon^a Hi ^ 1 md, asdistiiut linn 
th 11 itianal inel aiti tie, me tia es of tho ] c em ( ould l( s itisii 1 1 ) 
this sidqect al me 

Tho Jl mil is thus at one tlu epi of the n mow l Ide un la it 
new eondituus an l an nintatiTc (]ic of hinuin 1 tion^, m rnnu^, 
an I clma fca The tun keynote jt tho ioem is shuck in the mu 
with which tlu } 10 na clos s — 

1 nH n Its u tl amnnim ecmlcio centera 
The idea which unde lhes the whole it tie 11 ot the ]onn w that ol 
the gieat } ait ila)ed 1 ) Koine in th histo y of the woxld, Hut 
\ ait bang horn ot old detammed b) tliTinc flee ic"* in l e unci out 
tlnoughthe antno of ha sons The de 1 ot uimeisal impnc is 
thus the douun tnfc ltlt 1 of the poem Y ith this 1 It a that of tlu 
unbioktn (outmuat) ot the u ation d life is mtnnitiU issomted 
Thoi veiaice toi autiqiut) , toi old customs ml the tiahtions ot 
the ] ast, was a 1 ago eh in tut in the nati >n al seutini nt, aud h is 1 
ponunent ]>lau m the * 7 n id So t>o has the ftchiis., of heal 
attichmnit and ot tho jowa ot local issoa ition ova tin imagina 
tion This holing is sp 1 1 l 11 ) appe tied t a in the t l^lith 1 00k, w hi h 
Ins boou died the most pun 1 ) ho nan m tlu pan The poem 
is alio diuaituisticatl) Roman 111 th ldigums belit t md obsaa 
anu s winch it embodies Ihlim 1 dl the e 3 ii\ aitional and ai tistic 
nnthmav of the old Olyuqi gods theie is tho Homan appichen 
siou of a gieat msaittaldc power, m milt sting ltselt by aibiti ay 
signs, acting jedonsly ceitam olsmancc , iliemt d toi a time 
by ntgloct, md again appeased by complnnu with its will wodmg 
out its own seaot puipises tluough tho a tt au y of Roman aims ami 
Roman cmnsols 

The avoid by which \ ugil uc o 0 m/es tins powa is latum (01 
Fata m the plunll The heio ol tho jVn 1 1 is an mstiumuit in 
then hands, and tho living an pci or is leg aided aa fulfilling the 
s imo functicm m the actual world Lhe | ledonmnneo of this idea 
| gn es coheiencc to tho action, and establishes its 1 elation to tho 
; whole national life The poem is thus a religious as well as a 



254 


Y I R G I L 


national opt an 1 tins explains tlie largo pai t play ed in the dc v clop 
m nl ot tin uticn 1> sjc ill r uDtion linn's piophcaes ceic 
m mil usv, s in l i_i ij tr Rut, while the pic lonimant i elisions 
i U x of tli p m is th it ot i clivmo put] sc cam< i out it gaidlcssly 
ot hum in f lime m cth i puts ot Hu picm xnd tsp tnlh m that 
l i St n t ot till sixth bojk m whi h Yugil tn s to fomulitc 3n& 

1 ]t t <on l tnn*> on mdiulual lostm^, the i^cncj of fete sopm& 
t > Mcll ti tint )t i spiritual lisp n utim aw u ling to men their 
l oi tuns x >i ling t > tlu u actions 

Ihc i k ili/ iti n ot \uqistus is no cxpiession of s mle a lulahon 
It is through tin pi muneno issiqu 1 t j him th it th poem is tiuly 
it] t s ntitivo it tin uiti ai tpoth m hnnunafTins it which it w is 
wutt n flu cutliml fact of tint q ) h was the sulstituli n of 
jus anal rul f i the ink ot the ol l < mm mu ilth oui tlu h. mm 
avail! Vn;pl shews the imagm iti\ significance ot that fict bj 
l v tiling th empeioi as chasm fiorn ot ohl m th counsels ot the 
supums lulei ot the wail l t> fulfil the nation il destiny , as the 
des end ml of go Is and ot htiots ot oil j octie lenavui, as oik, 
TtiOKOV i who m the actual woik done by lum as vi tai m i quit 
decisive battle between the foiu s ot tile Western and the b astern 
woild as the oigamz i ot empuo and lestoiei of peaa, oi ki an l 
uligton, lnd ion loicd better seme a to*n inland tlnn any one ot 
the heroes who m an oleloi time had been laiscd tor their gieit 
deeds to lilt e amp m j ot the gc Is 
Yngils tiue and jet ilealizmg mtorpictition ef the imp ml 
ldi a ot Lome m its national, i ligious, amlpeisonal signifif ance is 
tho basis of the mmuiw ntal gn atness of the JD md as a leprescnt 
ative poem It is on this repiesmtativ e chaactei an l on the 
excellence of its aitistic execution that the claim ot the JFn&d to 
lank as oiu of the gieat poems of the worll mainly tests Tht 
inferiority of the poim to the Hud uiti the 0 hp% / n& a dnect 
rtpiosentation ot human litcis &o un ]uestionablo that we aio m 
greata dang l of undeiintmg thin ot ovonatmg the leal though 
seconliry mt lest whnh the po ni possesses as m lmititive ejie 
of hum in iction, manners, and (huicta What ai the mam 
souk es ot hum m niftiest m the poem can only be 1 lie fly melicited 
In the fust place the acti n is chosen n jtonly as suite 1 to embody 
the idea of Lome and the dominant s< ntiment ot a gieat and ciitical 
epoch in human atlms but as having a p culm nobleness and 
dignity of its own It bungs he foie us the s] ect tele, but lestoicd 
by the light of a xomantu imagination cast ujon dm tiuditicns 
ot the desti action ol the city ot giea f « st nunc m poetiy oi legend, 
the supposed s itot ipiehistonc unpue of th foundation ct tho 
impend city of tho Western seas, in which Rmu hid ciicountucd 
hei most powuful and lang< rous anti^c mst in the whole < omse of 
hoi long struggle tu supremacy ukl that of the til t xude settle 
meat on the hills of Rome itself Ihc scenes tluough which tl e 
action is earned aio familiar yet full ot gieat memoiits and issou 
ations, — Tioy md its ni ighbouihood, the sc as and lsl mds ot Git t ce 
the coasts of Epuus, familiar to ill ti i\ el lots between It ily and th 
Fast, Sicily, tilt site of Gaithagi C impaiu i, Latiurn tho ill ei, and 
all the country w ithm siglif ol Rome The pe i sonages ot tho at tion 
are pumimnt m poctij and legcud, ot by then ethnical names stn 
the sentiment of national enthusiasm, — Ene is and Aneluses, Di lo 
Aoestes Evnuhi Turnus I ho spheres ot ictiv ltj m which the j 
aie engaged ue war ind sei adventure, the themes of the oldest 
and gi c atest of epic pot ms 1 he passion of love w Inch had plaj e d 

—mjgrc at part in Attic ttagedy and m tho epic and olegue poets 
otAkx indin is a powoi ful addition to the olda sources of interest 
win h Yugil deiivts tiom tho Homeric poems Tho Alicid, like 
tho Ale xandnan epic, revives by a conventional compiomise he 
tweon the present an l the xomofce past, some image ot tho old 
lomanec of Greet e, it cientes tho lonunce of “that Italy foi 
which Camilla the vngui, Euryalus, and Tuinus and Nisus died 
ot wounds It might bo said of tho manaei of life represented 
m the JSund, that it is no moie tiue to any actual condition of 
human society than that icpie&ented m the Eclogue* But may 
not tho samo bo said of all ideali/mg restoration of a i emote just 
vx an age of advanced civilization ? The life iepiesented i\i the 
CBdxpm Tyi amvm oi m King Lem is not tho life of the Penck an 
noi of the Elizabethan ago, nor n it conceivable as the ual life ot 
a piehistone lge The truth of such a lopie&entation is to be 
judged, not by its relation to any actual state of things ever realized 
in the world, hut by its relation to an ideal of tho imagination,— 
the ideal conception of how man, endowed with the gii ts and giaccs 
of % mvihaed time, but who had not yet lost the jouthfut buoy ancy 
ofamoie nnimtive age, might play his part under circumstances 
whu h would aderd scope forthe passions and activities of a x igorous 
jkttsonality* and for the rehned emotions and subtle laftexxon of an 
a* of htgh intelkctol moral cultivation. The verdict of most 
readers of t]N wfi)t bo that Yngil does not satisfy this condi- 

ea it & by Sophocles and Shakespeare Yet them is 
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an i most commanding natuies m an age of chnahy and m an age 
of cultiiu Ihe chann of pnmitne sim]licity is present m same 
pa^sa^es of the JExncl, tho spell ot luxurious pomp m otlicis 
ihe actual delight of voyaging jast beautiful l&lanls familial to 
tnxclleis m the lu^ustm a^c, is enhanced by tho suggestion of 
the a U en tin jus spilt whith sent the fust cxploieis abioad m 
search of unknown settlements Whae Yn^il is least ical, and 
le ist successfully ideal and where consequently he is most puiolj 
lmitatu is in the battle scenes ot the latei books Lhcy alloicl 
seqe, lirwevei to his patnotic lesne to do justuo to the maifcial 
cnei^y ot the Italian laces md some of them have a pcculm 
1 eautj fiom the j athos with which the death of some of the moie 
mlciibUiL, peisona^ s of Ins stoiy is cl scribed 

1 ut the adaeise cnticisms ot the JFncicl tie chieflj based on 
Yn^ils sujjosed failure m the emcial test ot a gieat poem of 
a tion tin cie alien of cliaiactci And his chief till uie is pio 
munced to he m the protagonist of the poem the 4 ]ious JEntas 
Is this chaise tiue 2 Is Jl neis a woithy and mteiestmg heio ol a 
gieat pot m of action 2 Hot eeitamly, accoidmg tc the ideals ic ali/eel 
m Achilles and Odjsseus, noi accoidmg to the modem ideal of 
gilhnfc and idventuious heioism A blameless ehai ictex patiently 
endunng much suflering cannot aiou&e tho same pei&onal interest 
as a more enugetie md impulsive eliaiactei, rcljmg on his own 
l eso ui ces md stn i cd 1 y oi dmary human ] a&sion s It is w oil & uel 
ot iDnets by a Iiencli cutie — Sa veitu doit etie unc haute ct 
fi oi lo impeisonahte, qiu tas&e de lui non uu homme mais un 
mstiument dos dieux Vngil wishes to hold up m ^Eneas an 
ileal of pious obedience, stead! a&t endurance peisistont puiposo, — 
a leliwjious ideal belonging to the ages of faith combined with the 
humane and self siciihcmg qualities belonging to an en of moral 
enlightenment The \ntues ot the natuial man — clnvnliy and 
danng couiag — ho lepie&ents in Tiunus His own sympathy is 
with his itligious ideal lathei tlun with that which bcttoi satisfies 
modem sentmunt, nuised on the ti adit ions of chivalious lomance 
Yet that thue was m his own imagination, moie than m that of 
any oth i Romm wutei, a choid rcsjonsive to the chivalious 
emotion of a latei time is seen m the love and pathos which he has 
tin own into his delineations of Pallas Lausus, and Camilla 
But with all his sympathies with the “ Itila vntus” — the maitial 
\ n tuts f the old Italian lace and the mutial piowess of Rome,— 
he felt that the deepest need of Ins time w as not liulitaiy gloiy, 
but peace leconciliation, the restoiation of law, oidci, and ]ietj 

Ymong the , jasona 0 es of the Alncid the onh one which entitles 
Yugil to lank among gie it cieatois is Dido, an ideal of a tiuo queen 
anl a tiue woman bhc is tho sol ciealion which Roman poctiy 
lus aided to the ^leat v,alleiy ot men and women filled by the 
imaginative ait ot dxtt lent times and peoples lheic aie the out 
lines of a gieat cu ation m Mezcntius but Dido alone is a life like 
and c oraploted pietuic On the ej isc de of which she is the lieiomc 
the most passioinlt human mteiest is concentrated It has been 
objected that Vitql does not ically sympathize with his own 
ueition tlut he gives Ins aj pi oval to the cold deseition of liei 
bj lu i “filse tueud Y r hethei he sympathizes with his own 
cieition oi not, lie is cntuely possessed by it If he does not con 
demn his hao, lie sees m the desertion and death of Dido a gieat 
• ti igu issuo m win h a noble and gcneious nature is sacnficed to 
tU( 1 ugu purpose of tho gods Lut that Yugil leally sympathized 
with the eioation of his lmtgiuation appears, not only m the sjm 
p ithv which she still mspnes, but m the pait which he assigns to 
her m tint shadowy icalm in. which, he conceives that the “woild s 
gi e it w rongs ii e at last righted— 

Conjunv nl i pristmns llli 
Responded cmis asqmtque S} chceus amorem 

Even those who hue been insensible to the lepresentative and 
to the human mteiest ot tho JEmid have generally lecogmzod the 
artistic excellence ol tho poem This is conspicuous both m the 
conception of the action and tho anangement of its successive 
stages and m the workmanship of details In vanety of mteiest 
and finish ot execution the first eight books aie supenoi to tho last 
four Faeh of the lormei lias a lai go md distinct sphere of mtei est 
and thoj e ich contribute to the impression ot tho work as a w hole 
In the first book we h ive the mteiest of the stoim, of tho piophocy ot 
love, and of the building of Carthage , m the second the spectacle of 
tho destruction of Iroy , m the thud the voyage among the islands 
and coasts ot the Meditermean , in tho fom th the tragedy of Dido , 
m tho filth the rest m the Sicilian bay, at the foot of Mount 
Lryx , m the sixth the revelation of the spiritual woild of Yugil s 
imagination, and ot the souls of those who Wit up the gi outness of 
Rome m then pro existent state, m their shadowy dwelling place , 
in the seventh the arrival of the Trojans at tne mouth of tho 
Tiber and the gathering of the Italian clans , m the eighth the 
first sight of the hills of Rome, and the piophotic representation of 
the great crises in Roman history, leading up to the greatest of 
them all, the crowning victory of Actum Among these books we 
mav infer that Txrgxl 'nmgneu the palm to the second# the fourth, 
and the sixth, as he selected them to lead to Augustus and the 
membem of the ltnpenal tody The interest Rags m the last 


i 



255 


VII? 

t ut noi is it possibl} to led tint (ulmuntin., sun^athy with tlu 
Im 1 combat law cn I umn iul /In as tint w f cl with tlic 

onil atlctw ui U t» an l Aihillcs \ct i j isciiil mtci st is 
u\ il cu l m the a Ivuitm ( s in l f do of I ill is Liusus and 0 mnlh 
Vn^il liny himself lia\e 1 eoine vu uy it tli sm cssion ol bittl 
se lies — eidcm hom la ItlU ’—win h th i pm m nts ct ]i 
1 oetiy latlia than t he ulses of his ow n ^emus oi th t isle t Ins 
leaders c tile l in him to pantiay aud this n ly pufch at uunt 
foi tho sens ot disc iui i 0 emuit win h lit is snj { selto lnv 1 It 
at the end of his 1 ib mis Thou is not only a 1 ss v me 1 mtoiest 
thcie is ^leatci meiuility of w jikmuislii} m tlieli i hoiks owm 
to tile f let tint the) had n t ltttued th n authoi s hmlimsil 
\et in. tlu in th ie are many hues ail l ] issues of ^leit \ wei 
1 dhos and beaut) \n_,il luujit th tw> at mstumunts 
oi vine l md continuous hum uy ml 1 i nth clistincl an l 
nol le st) 1 t ) the highest j u 1 <. tion 1 1 w hi h th l at in t ji gu w is 
< ipibl lh ih) thin ml style ot the 7 c l is moie uucpnl 
than (he lhy Ihm md stylo cf the G j l at is a lu*, t m l moie 

vain, l lustrum nt The note oi his su] lenn ) ainjn & ill the joetie 
aitistsof hib eountiy is that sultlc iusi n <i tlie mus.it md the 
meaning ol Li^ua^c which louclitb the deqest uid mist &eciet 
sj nu_,s if emotion He touches es[ ecnlty the enif tions ot lev eienee 

and oi i ye mini*, foi i lujiei spnitual hie m l th sense oi nol le 
ness m human aifans m a ieat institutions m l n ieat natuies the 
sense of the sanctity oi human diet lions of the nia 0 mativo s^ell 
exercised by the ] ist of tin ni)stei) oi the unseen woill This is 
the scciet oi the power winch his woids hue had o\u some of the 
deepest and gieit st natuies both m the a„es ot 1 nth and m moie 
positive times Ho woi Is moie subtly an 1 liul) c\\ less tlu nn^ie 
ot his style than those m which Di Now man eharaetui/cs * his 
single w oids and j biases his pathetic half lines _,i\ hi*? uttei ante is 
the 50106 ot natuic heiself to that pain and weariness jet hope oi 
betta thm & s, which is the ivjeneuee of liu cluidien m e\eiy 
age 5 

I he m st i nj oilint ( f tl e leant e liti ns ot \ n H 1 tl < s of IIe>ne an 1 the 
levisel elition b\ Wij^nti tl it ot Iubu,u of I l cl of I Benomt ini >f 
Cinm^t li Amcn s lecuit tvoiks Tim l u n th 1 c u> c ltieism < f \ i ml i c 
SintoBcuv sLtii u \ijil MU lassie s/a / U/inPonm d 1 ufitto 
avi 1 t if Com] nett ^lun Id n ! Me ho £ 1 // l h ejt O Ku t 

1> [hull Pluss \ai i swolsby liof Nettlcsl ] ndliof bellaia/amti 
/ t of tf e At j i t m ij Ihe best cuticil esti etc f thee,u ius md ut ef 
V i t, l in I j,libh is that ot M I M> is tm n., leant ti i si t ons <t the 
Lei no tl se of C n net i Mi W M im md Loi l Justice B wen m uist 
an l ol tonmgton md Mi J W Mickail in piose (W \ & ) 

VIRGIL, Polvdoi la (i 1470-1555), author of the Hp> 
tona Ant/luct, otherwise known as P V Casilllljnsis 
was a kinsman of Caidmal Hadrian Castcllensis, a native ot 
Castro in Etriuia His father s name is said to have been 
Gooige Yngil 3 his gieat giandiathei, Anthony Yirgil, 
“ a man well skilled m medicine and astrology,” had pro 
fessed philosophy at Pans, as did Polydoios own brothoi 
and piotcge, John Matthew Yngil, atPa\n, m 1517 A 
thud biothei was a London mei chant m 1511 Polydoie 
is said to have been educated at Bologna, and was 
probably m the service of Guido Ubaldo, duke of TJibmo, 
before 1498, as m the dedication of his first work, Ltbu 
Piooabiotim (Apnl 1198), he styles himself this pnncojs 
client Polydore > second book, De Inuntonbv . s Bei um, 
is dedicated to Guido's tutoi, Ludovicus Odaxms, fiom 
TJrbmo, m August 1499 After being chamberlain to 
Alexander YI he came to England m 1501 as deputy col 
lector of Peter s pence for the car dinal As H idri an's pi oxy , 
he was enthroned bishop of Bath and Wells m October 
1504 It was at Henry YII 's instance that he commenced 
his Em tona Anglua — a work which, though seemingly 
begun as early as 1505, was not completed till August 
1533, the date of its dedication to Hemy YIII , nor pub 
lished till 1534 In May 1514 he and his patron the 
cardinal are found supporting Wolsey's clauns to the 
cardmalship, but he had lost the great minister’s favoui 
before the year was out A lash letter, reflecting severely 
on Ilenry YIII and Wolsey, was intercepted early m 1515, 
after which Polydoro was cast into prison and supplanted m 
his collectoiship (March and Apnl) He was not without 
some powerful supporters, as both Catherine de’ Medici 
and Leo X wrote to the king on his behalf From his 
prison he sent an abject and almost blasphemous letter to 
tho offended minister, begging that the fast appioachmg 
Christmas— a time which witnessed the lestitution of a 
world— might see his pardon also. He was set at liberty 
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btfoio Glmsknas 1515, though he neui ic 0 amcd his col 
Icctoiship In 1 >25 lu } ul lislu d the Inst edition oi Gildas, 
dedicating the work to [unstall, l lshop ot I ( ndou !Nc\fc 
ytai appeal ul Ins hi i h Pi di/ih dedu cited fum London 
(Jul)) to rnneesco Mana, duke ot L bmo Somcwhuc 
about 153b ho lift England, and remained m Ltily foi 
some time HI health, ho tells u^ tor bide him on his 
ictuiu to continue his custom of making daily notes on 
contcmpoiuy c\cnts About the end ot 1551 lu vent 
home to Uibmo, vhtio he appeals to hue dud m la 5 5 
lie had been natunh?td m October 1510, ind hid held 
seveial clencal appointments m Ln 0 hnd In 1“0S hi w is 
appointed aichdcxcon ot Wells, and m 1 >13 [ulmduy 
oi Ox^ate m St Paul s Cathcdial botli ot wlmh ofhus lie 
held attei his letiun to Lihmo 

Tho first elition ot tin Hirtoi 1 1 An jh a (tic nt> looks) vas 
yuntcd atLisclm 15^4, the tvent) nth Uok Icaln ^ with 
tlu lugn of Hcni) YIII down to the butli ot E Iwai l \ I (O tin 
15 jO) w is a lie 1 1> the thii 1 edition ot 1555 1 ohdcic Luns to 

hive hem \a y cut iui in colit ctmg nntcnals for tins w ik ml 
takes acdii ioi using foiu to n histonans as well as 1 ii to lish , foi 
which i ison, ho rcmail s, the English, Scotch in 1 1 itiieh will t nd 
scaual tlim 0 s ujoitcdiuhii pa e cs hi difiucntly from the wa) m 
which they ue tol i m ouiient national star) In lus scai li litu 
inioi nation ho aj i lit l to Tames I\ of Scotland ioi a list ot the 
Se ottish kiu^s ud then annils but not cun lus hiuidshij ioi 
G xun Eoujas c uld in luce Imn to giu cmlit t) the hastened 
notions of this acconplisliel bishop, who tut el the icdmcoof the 
Seots down iiom tho ninished son oi an Athemm king an l feeotta 
the daughter of the T n }\ tun tjiant of the Isiaclites A smnlai 
scepticism made him doubt the \eucity ot Gtoihcy of M mnonth, 
and thus cillod toith Lei md s Dcftnsio Gull f uli and A Hio 
I/ibompa aUUb At tin u Phis doubting instinct kd to 1 is lung 
iccusel of man> oilenccs against leaimag, such as tint t fuming 
caitloads oi MbS list his enois should be discocei d of uuloiumg 
hooks fiom libi a nes an 1 shipping them oil by the \ CsslIIuI to Lome 
Vs a nufctei oi f let, it is ot eouise mainly fiom tho time if li n) 

VI , whue oui emtimpoiai) leeoids be^in to i ill so sadh, that 
Polydoie s woik is usctul He must have bu n pcisoually ae pi anted 
with many men whese memoues could cany them 1 itk to the be 
ginning oi the Yais of the Hoses Di Biewu sjeaks sonnwhat 
haishly of lnm as an authonty foi the ici^u of Htmy 5 III anil 
indeed Ills spite against Wolse-s is evident but it i* unj cssil le to 
icil his social and & e)giapliicil accounts of En 0 lmd anl Scotland 
without gi ititiule foi a wntei who Ins pusuved so many mtucst 
mg detuls Polydoie s Adujia (Venice A] ul 1498) w is the lust 
collet lion oi Latin piovtibs oau punted, it piece led Etasmuss 
by two yens, and tho slight linsund i standing tint aiosi foi the 
moment out of uval claims gaco jlace to a smceio friendship V 
s con l senes of Bit heal i lovubs (553 m numbei ) w is dedicated to 
"Wolsey b followei Bi baid Pice, and is pieecded by in mtuistiug 
.lcltu (June 1519) which gives the nanus oi raui) oi loly doles 
English fnends, fiom Moie and Aiclibishop W uhim to Imicu 
and Tunst ill The Dt hvoitoubus tieatin*, of the on^ui of ill 
things whethci ceclesnstical oi liy (Pins, 1499), original)) consists i 
ot only seven books but was mci eased to a Jit m 1521 It w is 
exceedingly populu, and was eaily tianshted into ricncli (1521), 
German (1537), English (1546), and Spanish (1551) All editions, 
howevei, e\eept those following ihe text sanctioned by Gitgoiy 
XIII in 1576, aic on the Index Expurgatonns The Pi Ptochgu? 
ilso achieved a git it populiuty, and was soon translated into 
Italian (1543), English (1546), and Spanish (1550) Ilns tieatiso 
takes tho form of a Litm dulogue between Polydoie and Ins 
Ctmbndge fnend Robert Hidley It takes place m the ojui an, 
at Polydoie’s country house near London Polydoie s duty is to 
state the problems and supply tho historical illustrations , his 
fnends to explain, rationalise, and depieciate as best he can 
Hue, as m the Phstona Angina, it is plan that tho wntei plumes 
lnmself specially on the excellence of lus Litm, which m Sn lfemy 
Lllis’s opinion is puiei than that of any of his contemporaries 

VIRGINAL See Pianoforte, vol xix pp. 67, 68, 

VIRGINIA, one of the original thirteen btates of the PHte 
North American Union, extends from 36° 31 to 39° 27' 

N kt , and from 75° 13' to 83° 37' W long It is rudely 
tuangnlar in form, — its southern boundaiy, the base of tho 
triangle, a nearly east to west lme, being 440 miles long, 
the north western 565, the northern and noith eabtem 230, 
and the eastern 125 miles On the & it & bounded by 
North Oaiohna and Tennessee, on the W. and NW by 
Kentucky and West Virginia, on the N. and N. BL by 



Muyhndj and on the L by the Ingmictn bci of tit 
Atlmtic Ocean 1U b icatisl length liom cast to west is 
i76 miles, its giextcst breadth liom noitli to south 11)2 
miles It is subdivided into 100 counties 'Ihc aiu is 
variously stated at about 1 1,530 and 12, 150 squaic miles , 
llm lattei extent is that given it the census ot IbSO Of 
the 1,512,505 inhabit ink ol "Vu^inia (1,059,034 ol them 
over ten ycirsof a )m IbbO, J 0 1,2 ^ 0 wuo engaged m 
gainful occupations — 251,099, oi ova 50 per cent, m 
a 0 uculiuie, 10,41b in tt ode md transportation, and 03,059 
ul manuiac lure and mimn, md mechanical mdustnu, 
but now (m lbbo) a \eiy much larger pLopoition oi the 
mdubtnal population is en^a 0 ed m mining, inanufactuimg, 
tiadc, and transportation, m consequence ot tlie opening 
ot mines, the election ot blast funnies, coke ovens, and 
various manufacturing estibhshments since IsbO 
Phy,j a Phjsuttl Ft till) a — bpukiug bioadly, Vn b mn may l)e 
futuns divided into a lowland and a ^highland country Its 
southeastern part — ovei 23,000 square miles, or moic 
than halt ot the whole— his the aspect of a bioadly 
undulatm b plain, that, with but tew marked variations ot 
leliet, lists horn the sea level to from 400 to bOO tcct above 
it The north wi tern portion is a re b ion composed of 
approximately parallel mountain ian b es, running entirely 
acioss the Slate from north east to south west, sepuated 
by nearly parallel valleys, — the whole piescntm b all the 
vaneties ot iclief peculiar to the kppaKhian countiv 
between the levels ol bOO and 5700 feet To speak more 
accurately, the State is natuially divided into seven grand 
divisions or belts, each with mailed characteristics of 
relief and geological stiurtuie, and each succeeding the 
other, somewhat as a moic oi less ascending stairway, 
iiow the sea to the noith west 

1 Tidcwatu Yngima l s the maune plain, ot Quitun try 
and Toitiaiy sttuctuie, 10,h30 squue mile m aiea, that 
extends west waul, tor ntuly 100 miles, Item the Atlantic 
boidci to “The Rid b e/ the granitic escarpment which 
ly its use d< turnmu the tidal limit m the 0 teat nveis of 
the State This Tidewater plain, lectingului m toim, is 
divided by Chesapeake Ray and the great estuaries ot the 
Botomae, the Rapp diannock, tin \oik, and the lames 
uvus, into live large pemtmhs, which arc subdivided by 
anus ol the bay and tidal blanches ci tin mus into 
hundreds oi smaller peninsulas, thus to the region 
gioat wealth ot tidal <hoie outline— tally 2000 miles- so, 
that nuily every square mile ot its suit ic*. can be roach ed 

*~4iy tide homo vessels The neaily level surlaceot its noith 
to south trending peninsulas, those of the eastern marine 
phm, the Quaternary tmtb, averages about 12 feet above 
sea level, then low lying semi insular position and then 
warm finely comminuted soiL make these the highly 
hvouted great market garden or “ trucking ” portions of 
lidewator The noith west to south cast trending, pemn 
suias, those of the western marine plain, the Tertiary ones, 
have more broken sui faces that vary m altitude fiom sea 
level to about 100 feet, and aie disposed in fiat watershed 
ridges and slopes, tu rices, and swamps, all deeply trenched 
by the secondary drainage 

2 Midland Virginia is the tnangulai area (12,170 
square miles) which, 25 miles wide along the Potomac arid 
100 wide along the North Carolina line, c\Unds from the 
Tidewater escarpment westward to Urn eastern base ot the 
Atlantic coaet range, the broken eastern range of the 
Appdachmn Mcmntains The elevation here vanes from 
100 tb 2)30 feet above m level m the east to fiorn 700 to 
800 the emee a gently eastwardly sloping plain, 
mostly onderfaad by steeply dipping granitic and other 

mfee^with include d areas of JuraTin^— 
sfeikuof 60 Utl*wesf> the nvers have deeply 

* W# so fem it a greatly broken and 


varied leliei through a modeiate lango of altitude, it 
ibounds m stream valleys This, with Piedmont and the 
t iue Rid b e, was the fust diy land, the oldest poition ot 
Vn b mi i 

3 Piedmont Vn b mn is the aiea (GooO square miles) 
of h reatly diveisifnd countiy, some 250 miles m length 
md 20 to 10 miles m width, that stt etches between the 
Llue Rid b e and the Coast It m b c mountains, including all 
ot the luttci and thecastwai d spurs and slopes of thefoimei , 
its valleys, coves, and plains vary m altitude from 300 to 
700 teet m the noith east to ficm 500 to 1000 in the 
southwest, while its included and boidtnng mountains 
ian^e thiou b h all gradations from above 1000 feet down 
to the levels of its valleys It is chaimm to ly varied and 
pictuicsque, and adapted to a great variety of pioductions 

4 Blue Ridge Yngima is the Yirgmian poition (300 
miles m length) ol the b reat mountain chain of that name, 
with its numeious tablelands— especially the Floyd Cairoll 
Giayson plateau (1230 square miles) m the southwest, 
having an altitude of from 916 to 5700 feet It is, fox 
most of its length, a chain of two langes the eastern, the 
chief, m which numeious nveis have then origin, is a grand 
mouutam mass, carved from the Atcfnean and eruptive 
rocks, fonmn b the most striking feature of thousands ot 
squaic miles of Yngima landscape , the western is mainly 
composed ot shoit ndges, formed from the easteily out 
crops of the Pakozoic rocks, flanking the western slopes 
of the main range 

5 The Valley ot Yngima is the Vir b iman portion ( ;00 
miles) of the length of the great limestone or Appa 
liehian valley of the Atlantic highlands, one that, made up 
of numeious subordinate valleys, extends with unbroken 
continuity fiom Canada to Alabama, and has foi its whole 
length with varying local names, the Blue Ridge on its 
eastern and the Kittatmny or Great North Mountain on its 
western border In Virginia this is a plateau valley, — 
embracing 7550 square miles, — its greatly vaned tillable 
surface ranging m altitude from about 500 to over 2500 
feet and amajm b fully 1000 Carved fiom the lime 
stones and limy shales and slates of the Cimbnan group 
into an almost endless variety of valley and upland forms, 
tin lnghei ones m gracefully rounded outline, all blending 
into one oi moie broad valleys, and bounded by grand 
mountain chains, this m mdisputably one of the most 
desirable unions m the United btates 

C AppaWhia (4300 squaic miles), a ie b ion of alter 
Biting “rich ” and “poor ” valleys (according as they are 
c u v od from the lime abounding or from thf slaty sandstone 
rocks ot the Silurian oi the Devonian groups), is Virginia’s 
portion of the Appalachian Mountains region pioper, tin 
one that lies between the Oi eat Valley on the cast and the 
great Carboniferous oscar pment ol the Trans Appalachia 
plateau Its general fcatuies are repetitions ot long, 
puallcl, straight, and level crested mountain langes— 
many ot them over 4000 feet— succeeding one another m 
echelon, with narrow, trough like valleys,— ranging fiom 
hOO to 2700 feet, — but these are diversified by the occa 
sional dying out of son© mountain langes aud the consc 
quuit widening ol valleys, and by the widening of ranges 
into plateaus oi their opening into double crests or lovely 
mountain u coves ” and “gardens ” It is a noted gra/mg 
and timbei legion 

7 Trans Appalachia (mamlythe 1200 square miles in 
Buchanan, Dickenson, and Wise counties) is tho Yngmun 
portion of tho tableland that extends westward from tho 
great Carboniferous oscarpraont or Alleghany “backbone” 

It is eroded from the Carboniferous rock§, and so is the 
gteat coakbeanng potttdu of the State 

GlmaM ^Tho frtatc ta tft the middle latitude It as open to Ctatfe* 
the sea on the east; its peat nwtmta^ tkam# p&rd it the 
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noitli and west , md it lias ac oiclni^l} is u ulyaclmntc of nuan 
is m3 f t tho Atlintu b ldt img St il s c m li m its p sitim m l I 
ph>si il structiuc als > gLve „,i it vauct} to its dim iU that of its | 
l oi hung s i l shuts ml lu^e puimsuhs is lusulu , tint ol it 
it h Lu\ itei in l Mi 11 m 1 p] uns is w uni tan} a ui tint ol 
Ticlmmt an t tile Gieat Valle} u t>} i all} mild tuii}U iti in l I 
111 it ol tlie blue hi l^e \ late m on 1 ot tli lii^h \ ill 3 s mil t il It 
lanlsof A] } ilaelnai* 11101 umfoimly 1 _nl tempi 1 ik tlnn uilu 1 1 
latitudes Its clmiati lain, 111 the ava htitul if s N is 
tnm the s a oist t > p 00 mil s mhnl md liein th siilvelta 
5700 f et, a lan^o tli it is e pm iluit to 3 J ot lat tu 1 m l tli it i\ 
to Vii^nui ill tlie adapt iti 11s fei }irduetion emliuel l tween 
06 0 00 an l 51 H lat I Ins wide 1 mg imLs ixp si 11 111 tli 
in uket alliens ml tem] cute fiuits ml tu s md the ext n i\ 
sweet }otiti coil 11, md ] eanut fiel Is ol lidew itei 111 tli 1 u n 
pi intatious ol tobacco, hud ^1 un 1 wmtei win it in l tin knt l 
seed (the 1 11 _,e v uict3 j Indian c m, in 1 m ^ieit 1 tests t } it h 
pmes, oiks A in Midi in l an l Iielmuit ml in tli 1 w 1 
poitions ol the "V ill y ui 1 A] } daclii 1 in the }i In txv e via 3 u Is 
md 01c Im Is of Piedmont md the 1 ljai ent si >} cs < i Ju 1 luc hi 1^ 
in the ])eunmal } istuie lmls -tlie liativ c homes ot the n li lliu 
gi iss— of tin ln^hei Irvels of Piedmont, 1 f the desk ml } Means 
ot the c istem I iue hi Ig of tho Gieat V illcv , mill the t \te nsiv e 
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limestones illt}S ml 11 Ig sot A}} ilaelui mthelai^i ceicaleio}s ) 

md din> } u ducts oi tho \ ill y 111 tho 1 1^ eattl f unis m 1 1 s ' “J ! 1 
of A} } il ichn, tho blue Eil^e, md the iuok elev ite 1 pai ts ol tl 4 /(m ) 


\ illey , m the ilix, buekwhcit, lush pitito cibbagc, ail 1 otlin 
ttiitlx countxv eiojta tint llomish in the line III., the lu^liu 
paits of the \ alley, md Ippahehia , and m tin uen tli lm 1 b ilsims 
ind otliei col 1 climate tiees and vcgetitiou that clothe the hi 0 hu 
lev els of tho Blue Ridg ind of Appal icliu 
Hie mean anmnl tempuituie /ones of "Viigmn 11 e — 60° to 0a 
111 eastern Tilewitoi 55 to 00° in vesta 11 lidew itei, md 111 st 
ofMilkmd , 50° to 55° in the higliei } aits of Midland, in mast >i 
Piedmont md m the lowoi puts ot th Vtlh.3 an 1 A}]iltcliii 
15 to 50 111 northeast Iielmmt 111 111 1st oi tli "Valle) md in 
the Iowa \ ille} of App ihelna , an 1 40 to 15 on tlu blue la l^e 
on anl neu the lu 0 h levels ol the \ ilk} md in mo^t < f V}pi 
licliia The avenge ioi the Stite is neu 56 langm^ fiom 18 111 
the Infill uids to (>i m the low lan Is— ft om the mean id 1} ted ti 
^uss to that suitd le ioi cotton The changes of tail] a ituu aie 
gie it but not so suddai oi so cxtieme as tht) aie in the legions 
to tho noitli cast and notth west 
The pi evading winds aio fiom the saith (jiudnnt** ^aiailh 
shifting between south and west, next m lie pieney ue those he 
tween 1101th. md west, high winds aie 1 ut, cxcc}t dong the coast 
Tho liiiifall is al undint and well distributed thioughout the 
seasons 111 e\ei 3 pait, thuc being two soiuus oi snp}l}, one 
fiom the Quit bj the south west and one bom the Atlmtie 
b} tho south east winds , tho a\eng mnual pieei}itation is 
fiom j 3 to 4i liielics, except m a belt extern bug noithwest 
fiom the mouth ot Chosiptake Biy tow ails btauntou, m 
which it is fu m 44 to 50 inches , them is u gialud duieise 
111 the mnfdl fiom tho coist westwaid ilie snowf ill is 
gnieidl} light, soiiu wmtas msiginhemt, and the sikv soon 
melts, sue m tho elevated region^ 

Vngmia is notod for the cleuness of its skies, the 
puixty of its an, and its fieedom fiom gieit stuims 
Jts climate is moist without hemg damp, md so 
mild is to invito to living much m the open ur , its 
vvmtus aio slioit, its period* of seedtime and haivest y / f 
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V t— XI a tint 01 Vubc luml is ml the 1 tten f the clove ue the 
numl ur s cf the f mnt ns ml tlie t siblm 1 us a y ?;enei lb ue l 
I m l n d m Jsoith Am uc 1 the 1 mn numl ers m bi icl cts iu tie c 1 11 ilent 
) f mi iti ns is 1 uml icl 11 1 use l bj the J o te ets T icthus m th< ] unbyh u ii 
ind \n M mnieiorts 

As the leconi] ail} 111^ edogiealmi} sli w , Mull nd, Piubnoi t, 
m l the blue Itid^e n nud divisi us ovei 20,000 sq^tuK mil s, a 
ibout lull the 1ml an 1 oi th &t th ue un la lam 1 3 the Alt hx tn 
<1 ol l rum u} an 1 nietamoiphie loel s within this Aich e m area 
uc 1 Wen 01 mote patches lu & c uilsui 11, of the Una I ins (If inn 
tion lb 1 7, and lb) or Meso/i 1 xoeks smic of them with valuable 
oal beds, that in lat 1 tun b w ae deposited in de} 1 s ions, lake like 
basins, in the Aiehxau 10 ks The tambiian (I jwci Silumn; 
neis, th "V ngnua f nm itions 1 , n md iu in hide all the t icit 
V ilk} (lmitoton ) md numeunib lmie stone valk}s ol Ap} ilichia, 

t borne ef thini, like tint of 

Clinch nvu, tpuk lug — m 
ill some 10,000 sjimc links 
ot suiiie — having within 
them detached mountain 
1 lilies oi moic Keen! ioima 
tious The Silurian (Uppa 
Silumn) aieas, those where 
the "V lignin i imati ns i\ 
v., vi , and vn uuteioj , aie 
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mountain langes, detached once m tlie Gnat Y ille} , md nnges 
and chains of them m Appalachia, for the be formations, made up 
largel} of massive band locks, aie mountain-buddus The Bevo 
man anas, Vngmia ionnations v 111 and ix , ue pnnupilly thosi 
of the slaty 01 “poor” vallejs oi Appalaclm, Ko vm bung a 
formation 110m which stream valleys aio liboully carved, though 
ix , chiefly sand rocks, often holds it up to included 01 bordering 
lidges Tho Lower and the Middle Caibomterous locks, Yirgmia 
formations x and xi, outcrop xn long and narrow belts 01 stripe oi 
Gxeenbrxer shales and limestones (xi ), and a Ijocent nanow and 


Ion f mountain langes oi Montgomery guts and cool measures (x ), 
iu south west poitions oi the Valley and oi Appihchi 1, md in 
bmall mountain aieas elsewhere in Appiloehu The Upper Gir- 
bomferous, Virginia formations \n and xm , the Lowoi {xxi ) and 
tho Middle (xui ) Coni gioups, undeiho all the thousmd s^uaio 
miles of Trans Appalachia, wheio the semi bituimnous coking coals 
of the Lowei Coal gioup aie exjwsed, above watei -level, m their 
best conditions of puuty (high xn caxbon, low xn volatile matter, 

1 1 ormakons xiv rv and xvi , tlio Upper Coal rronp, we not known in the 
present hroita of Virginia 
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stnes imnubuk }li ti anlhuih\s llnkl Is tt lint 
1 itumm use il ml ot uitiuil k u t uni m th Jim Luis if 
Uil tutul l ml ilji mt iouuti s win U line 1 b ennui l 
o hit leL m w il 1 m Clusteili 1 1 t unt} tin k lets <t 
u tu sp uln ml limon ten n u ml t b ll sih i ml 
coppu Icinn^t ks tuuise its whole lui^tli fi in n ith eist ti 
s>i tli west Its g 1 1 1 clt fiom 15 to 20 n lies wil neb m tiee 
(juui ml ip it ms i<ck ml t, tin us s the \\lulc western ti i oi 
Mill ml null s loi nine tli in 200 mil s, horn tli 1 tomi to 
the Dm m tins b It, m Lotus t count} it the Ax nonius top a 
uniies i ms of tint putts 12 1 et Uxung4<o] le nt fsuljliui 
ml ctusii nil \ 11 »v\ eoppi hue bt n o[ n 1 ml lelu tnn 
works eicci 1 1 i i 00 tons lul} utj ut , 12 000 tms ot pules 
weie ship] 1 1 in ItMO Mm mes miei, }luml i titanium 
cniute b Hints nieiills pi it an l otbei Ai 1 in ml Tina 
Ims nuuuils no found it mmy pints Iho inn nls an 1 
m tils now t\] lilt in pll ii n audop i putts militants 
huiutit s input tit mlhnnmtts nu t shte >tl nmtes Liowu 
stones ind ti ip i iek Pie linen 4 * li is < tu sue 1 e Is ot mpu tie 
ape ulu mdhmuutc xun ore tluoiph utitslupth elinmii nun 
ore is faun l m the noith i ist cup] i oils alnun l es] euall} Uoip 
the west boidei m spurs rt Llu< J\il b inupiiuse dq sits line 
b n woikal it \anous ] om t&, tlie sine Uehnn an 1 Tun 1ms 
builling stun s and nnnuils ue f uni hue is m Midhnd, the 
uiiiUc-. ot L boil ind Lwdoun cc unties ut hue pulit} lion 
oies, mingmcs , shtis xnd inubles aionow e\pl itel Ihe Llue 
lodge ibounds m cop]ei and non oies ioi its wli lc leiptli m 
\ ltgi m i , these is well as pyutous sih i r u } pu ind nun a s, tr 
espeeiill\ tbumliiit m tin rio>d Cat roll Gidvson oi south wts + 
pi item, when ilso luntuous puitzisimlh l, tmi m sluul ui 
opr nul in Rockbridge county the me it 1 ot l im ei } urn i li il non 
belt, with its v ist deposits ol tie ihnks tin w< stein i ise ot the 
Liu bulge m \iigum fu in uly 300 mil s ind liom the mil 
deposits ot minimise m the sune b It two thuds ot tho minimis 
output of tho United Stitu m ISbb wxs mined gliss sin 1 it the 
best quility ind fire an 1 either d 17 s ue abuncl mi, m 1 s 0 u 1 mid 
lii^ s mdstc ney m tho wesh m 3>lue Lid^i Mining 0 [t nhous in 
~now cxtcnsnely con luete l m iron ind unngane^c uis Ihc Ore it 
\ alley is ill underlim b} limestones siutiblo tot our imuital, luill 
in b % ind ijjnudtural puifosis , its umuit (hydi mlic) ml uchi 
teetuial, fluun^, md igneiiltm d limes in noted im then punt} , 
evtensne beds cf uonoie au louud imon^ its lulls, maibles, 
barytes, buck- and fire chys, and travertiuo marls in ftbundnnt , 
them no hue dc posits ot hid and /me oies, especi illy 111 the 3 mill 
west, xu Ptuaski md W\ tho counties, whuo they accompany th 0 
groat iron oie deposits of the Cripple Ciet k legion , fi om the Vcsj ei- 
tme (No x ) beds of the Lower Caibomferous, m Montgomuy and 
Pulaski counties, from 15,000 to 20,000 tons of semi autmacitc coal 
aio annually muud, oebus aio mined m Page and Augusta 
counties , non, manganese, /me, and lc id 01 os 110 now mined on 
quite an extensive s< alt , and lime burning is au mi] 01 tint mdusfcr} 
Aplialachian Virginia abounds in \eiy xemukible beds of hmonite 
iton ores, found (often, undn largo irus, m a 11101 0 qi loss stratified 
condition} in the Hudson nvu (m ), Clinton (v ), and Ousk my (m ) 
formations of Cambnan and Silurian age , there aio also deposits of 
magnetic hematites m Craig and Giles counties , limestones of tho 
VaiW (u ), Troaton {m ), and Lowci Heldcrbeig (vi ) formations, 
underlying tho a mlr* Talleys and ndges, abound, and furnish tho 
best of materuhs bn buddmg, nmo buinmg, and blast-fuuueo fluxing 
purjwsOs, so Well as for beautiful cnennal and othei fancy marbles , 
in its Vespertine (t>) mean are numerous patches of antlixacite md 
semx-jmthwt?& eonfe, worked and workable for local use , in tho 
Appalaehiun pwtMma of Smyth and Washington counties aie largo 
m iUok-ealUud mfem , to maria, w^abomduig 

m mfab'm mi ofii%bea% j^lphxn, alum, hot, warm, and 
minietal m tommi mimm mi eto for 


l N I A 

1 ul InisT 1 ui poses ue plentiful Tho lion oies of Alleghany county 
111 1 those c 1 the App il uhnn portions of Rockbridge and Lotetouit 
comities iu e\ttnsi\el} mined ioi local blast luniaecs , in u lies md 
h } 1 sum ue qu lined , eonsida iblo s dt is miuuintuied ind semi 
uitlui ite rod m Pulaski lor use 111 loeal /mcfuinicc I mis 
A] } il chiu is \it b mn s 1000 stpme miles of the Gk at Coil 1 ism 
[ the Ohio 01 the Tians Apialielinii Coil Basin (the one usually, 
l ut 1111 } 1 1 ul} , t illed the Gie it Ap} ilai hi 111 Co il L ism) tins is 
ill un l il mi 1 y tin k ml t isil} acetssiblo luls of the l cst of sum 
1 itumm us 111 1 bituminous coils those of the Lower (\u ) md of 
th All 1 Ue (\m ) Cod ^icups of the C ubomfcious Only the semi 
1 itumm us ( okmg stemi and domestic coil of tins ie b ion is now 
mini l foi cxjoititi >11 it 1 ocaliuitds, I izewell county, horn wlueh 
631 7 r l t 11 s ( )o,5 p 0 oi them coirrnt 1 into coke) won slnp p c 1 m 
1 Sto th tiillie having begun with the dnpmuitcf 105, S05 tms 
in liom the llattoj coiliifld, ineiudin b the lucalioutis 

in i s mi 1 1] c ci t 1 lines 111 West Vii^ni 1 1,314 700 tons of < 0 il 
wue mined 111 16S7 }ait of which wis made into about 14", 000 
f ns of ( ok , cquil m quality to any made in fclie United fetites 
1 ins iucl is nm likably high m fixed cubon md low m ish and 
ul} liui, md thuei ue idmnably adapted foi metillmgieal pm poses 
I went} mine ill springs of Vii b mia, used mcdicm illy, weiciepoit d 
te the United States Uoob^uil Suivcy m 1S86 (Tulcwatci 1, AIul 
hill 4, Hue Lichc 2, \ illeyf, Aipdacliia 8), they wue icpci ted 
is chalybeate ilmn, wlnte sul]hui, led sulphur, Hue suipliui, 
w um sulihur coll 6uljhui, liot sul}hui, lithia, liedmg, ague, 
and sweet ehal}leate Ihese uid many otlieis not icpoited arc 
\ 1 s 1 ted is health lesoits and many of them ship to maikct large 
qumtiti s of then waten 

\ ir b mu pioduced — oi ce il 300 000 tons 111 1884, 1,000,000 lu 
Hbi, xnd about 1 2u0 000 m 1887 , of coke 25 340 tins m 1884, 
al ut 122 > r 2 tons m 1S86 of }ig non 29 9ol tons m 1880, 

I 2 *107 m 38S3, l F b 250 m 18Sb, and l r 6,698 111 1887 , ot lolled 

II 11 10 aSl t 11 s and et cut nails 212 5 r 2 1 egs cf 100 lb m 1886 , 
of m mg ine^ S6t 1 tons in I860 and 20 567 tons 111 1886 , of py lites 
lw 000 tons 111 1886 , oi ockii 1750 tons m 1886 of salt, b ypsum, 

1 id, /me, gi aiute, slates lime, limestone foi blast furnace flux, 
e mint Ucwnstone, mm mlwateis and non 01 c for export Inge 
qinntiti s wtie pioelueed m 18SC, md still laigu in 1887, when 
tho mining industries ot tins State wue m a healthy condition ot 
development 

Vt jdatt 11 —The vuiety of vegetation in Vngima is very gieit, Ycget 1 
the 1 mge being f 1 om a profitable giowtli of sum tio}i< al cctton to tion 
sum aietie jines md Inlsams liom one-halt to two thuds ot the 
State is now covoitd by foiests of native evergreen and deciduous 
tuts Ilai 1 and soft woods, in nearly equal proportions, form the 
original foiests of Ti lewitu and Midland, — the plain legions hud 
wooels pnelonnnite 111 the high country divisions, the pukliko 
hudw rod foiests ot the Gieat Vdley lave grown up since its 
oteii} ition ly white nun 

ihe census lepoit of 1880, in its natuial divisions of North 
\muie ui foiests issigns the east maritime plan of lulewatei to 
th coist pile division, the noith east portions ot Lluo Ridge, 

A illcy ami Appihehn to the noithorn j me division , and the list 
c l tlu Stite to that ot deciduous tiees The principal timbei trees, 
found 111 v tr} mg abundance in all puts, aie white, imslt, 1 Ink, 
chestnut, ltd, post, and swamp oaks, tulip pop] u mdcuctmibet , 
white (01 shell), buk, and }ignut hickoncs yellow 01 pitch pmc , 

•led or Vngnua ccdai , beceli, elm, black md white walnuts, 
s}eimoie, mulboir}, locust, sassafi as, and gum, sugu, led, md. 
white minles , black, red, and yellow bn cites , wild clteuy, |»u 
simmon, (logwood nonwood, white, red, black, andwitei ashes, 
chestnut, and willows Gypiess, junipei, long leaved pme, holly, 
sweet gum, and some live oaks au confined mainly to Tidewatei 
and cast Midland, white pmc, hemlock, black spxuco, rotk 
chestnut 0 ik, and balsams to tho mountain regions , the oiks of 
the Valley are of rue excellence, and the tulip poplars md oiks of 
I rans Appalachia and its holders aie of remaikablo size, sumachs, 
millions of pounds of the leaves of which aio gathered foi thoir 
tmmu, aio cv erywheu plentiful 1 10 m the sugai maple considci 
iblo quantities of sugai aie made in tho Valley and the Appalachiis , 
i the foiests of lulewatei, easily leached by vessels, fmnisli Inge 
emantities of fuel and lumber to seaboard markets , railways leieh 
tho other timbei regions of the State , lumbeung, charcoal miking, 
the cutting of tailway slcepeis, and the colloction of tan bail ue 
import mt industries Wild fruits and nuts, goosebeints, black- 
berries, whortleberries cranbemes, strawberries, haws, seivice 
bn nes persimmons, plums, ciab and thorn apples, chernes, various 
wild giapcs, obostnuts, chinquapins, black and white walnuts, 
hickoty nuts, hazel and beech nuts, acoms, &c , are nearly ill found 
in all parts Medicinal roots (ginseng, sarsaparilla, snake-root, 
mandrake, &c ) are gathered m laige quantities m tho Appalachian , 
oil from sassafras loots is made in quantities in Midland and 
Piedmont All the cultivated hints of temperate climates flourish , 

APP** 8 * P&jw* machos, grapes, plums, chemos, currante, and other 
$madl tots am oyaywheier plentifully grown , the ptach, wa, and 
apple orchards of MulJapd, Ridge, mi the Wlay 
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n n tel Hit i in Mils it Mi 11 uil, 1 lulin ut in l I In Ki 1 
uc 1 1 cmni 0 w 11 I n \mi i 1 1 li ^ i s m i wines m \ in ty m 
rulautci inlcisUm Millmdiu,x quits m tumcs in l H i 
waim infiy fimlsli uiibh md th s iqj nn i] c anilwni 

of Iidiwitci nt ils woithy (t nicnti n ihe 11 not Sn^unt 

m lud s n uly \ sj i ii j 1 nit iouii 1 m tl Unite 1 S it s 
cist it ill Mis ism] }i \uptm 3 nl> tin ixii i i s nth lit 
ilm 1 hnls (t tli Stiti, ibuit Iwoscuiiths l tin wli 1 i 
dcxotcd t a lulls, yin y ii Is, mi \ l ns ml | lslui s ti mill l 
and ithoi ^ 1 1 ns md t> a ]s <t mu/i (In ban in; wi it 
oits i} , lu kwlic it 1 ill y j is he ins, peanuts nui 1 (In h) 
ml bng ( w t) p tit s Lmtu|s ill i 111 11 1 \ li 1 q 
cctbi tola ) U ( cicil mli t u } an tlunhnll} ,i mu 

m ill ]aits is ils) die t la o, lny, 1 \ i m l i is ds 

fh\ an l ilus 1 hojs henq md ictt n Aoulv hill tho 
Stitc pit it 1 1 In nt, ml 11 Ilu 3 il n tin \all } uil tl 
Ajpli ltnsis l liatunl *,l iss e imti} — 1 ill t it ill lnLitit rt 
Ulo inn us llu _,i xss — in l well 1 1 ip ti.d 1 1 la u g ail 1 lain larm 
uisi tli sp ail enp ot Tidewater au tli s >f nnikti s,aid us 
tally u e i tall s, ud i uni an 1 swat j t it ns m tin c isl inlU 
pi aunts and i ttai m tho west , tol icio is i &p xalty ot snith 
Most Mi 11 md md 1 it In ion t 

rtunt — ilio lull do anl elk, comm an when white mni in si 
settle l licit am now cvtin t d a led ani *io k\is id bits 
Laics, b iound lio^s oi w ltliutl s ud, git} and ^lound s pumls 
opossums, j. jk its mu laats, mu tens, mini s, yu isclb, 1 its, i its 
and inlet ut loundcyciy when , ottus m 1 h imis oi l j nimieious 
m ill pits aio igun b comm toinmun in faouth Mi Hind ml 
elscwhcro Uuk l tais fn punt the A \ palailu tn and boi 1 is ot the 
adji eut Ydlcy dnisions, will cits, catimounts, anl tho snull 
wohts aio occasionally met m unfrequented j oitions ot the mum 
tun lupeus Of ginio oi f>od bids, paitiulgeb (quills), |ig ons, 
woodd us, jjiouso (phi i mts) laiks thiushcs xnqi, wil ituil cys 
and s< u 1 xl 1 in Is ot wild du 1 s at t lound in nt ill} ill pai ts tilt 
coists tntiiilml lays tho gieit cbtuuy nvcis, uil lho mushes 
ol Tilcvat i mil} swum tsp onlly (hung th) eel lei mouths 
with t m\ is l itk, lnalhid, auk ndhal, 1 ill ha, ted, anl 
otliei will du ks, anl with wii l b ost swans snip, md utliu 
watti and wat l sido kwl , epulis m l otli is i In Is hi punt the 
toast >Snghuls, m ludiug mod ing In Is onolts, bolthnks 
robins, t itbuds, 1 lutl n Is, wans, t mantis, sq allows ki , ibound , j 
tilt English spanow is domiciled m all Hit titles uul turns , hum 
ming bn is ire pltutilul The common bids of pH}, cables, hawks, j 
owls, a vultuie (tho tuikey buz/ud), the wulm^ In Is (herons 
glass snips, 11} up tht tacks, kc ) and ilu v m us swimmin^ 
bids ut ibunchnt The lommon uptilis linlulo luiil md w it t 
toil uses, oi truths and ten qins (some highly jnzil foi feed; 
anl haimltss sunk s useful in tho dt shuttle n ot \umm, ti ^s, 
toads, sihm mdus, ki , tho loisonous nttlesnakcs, coppikdls 
andmottasms iro som inn b in ouniatl, lut an n t numcious, 
the compnlivtly Intmltss Hick snakes me in o common Ot 
cdiblo siltwiti hbhes, moio than thirty kin Is aio tikui m 
quantities ul Clic&api ikt Lay w ilus, including stupon, lock lish, 
tioul, thub, shiephial, spt, suutish, blntii li, shal, liuiiip 
amhovy, Spamsli mitktitl, tol, honito, dtum, mtnhadai, lass, 
sea eels, md hog fish , while dozens ot kinds not used fox toed aio 
known The freshwater fishes aie perch, pckeril, cat fish, chub, 
bass, sutkei, fill hsh, salmon, hog ii&li, ud hoi si, xult}t, caip 
mullet, sun iish, ttls, ani trout in tho mountain streams Of tho 
abounding unst items, cdiblo a abs and lolsttis no c night m 
gieit numbcis m the manne watixs, md millions of bushels ot 
oystexs, clams an 1 othex shell fish aie annuall} sent to niaikit 

Gou? /imtsHf — 1 Ihe gn eimnent is entiusted to thiu dtp utmuxts, 
cxcli wxili distimt and &tp irate powers (1) The lt b ns3ati\c 
inthoxity is usttdin a genual assembly, composed of a liouso ot 
deli gates of 100 and a senate of 40 minibus which meets bitunnlly 
at Iathmond, tho members of thoheuso of dikgitesaio clictul 
for two jiais, those of tho senate foi four,— half the lattu being 
dieted biennially (2) Tho c\otutue authority is ac&tcd m a 
goiemoi, click d by tho people foi tom pais A lieutenant 
govanoi is di etui it tho same time, who is piosident of tho senate, 
and should a \ nancy occur duung tho turn ot oiUtc becomes 
governor The othei eYtcufci've olhcers aio a soerctuy of tho com 
monwialth, i tioosuri i, hist and second hi Utois ot public accounts, 
a super mtendent of pnblie pnntmg, a mipennlcndent of the ptm 
tentmy, aridroad commissioner, a commissioner ot agriculture, a 
legistiar of tho land ofiiti, and a supenntuidtnt ol public instnie 
tion (3) The ludiciai authouty is Tested— (cr) in }ustit i s of peat i , 
tlntem oichol tho magistaial distuits into which tho counties 
are subdivided , (&) m judges of count} couits , (r) m judges of the 
seventeen circuit couits into which the State is divided, and judges 
of city courts, and (d) m a supumo couife of apjnab of fi\ o judges 
The right of appeal, with specified limitations, ts provided foi from 
each ol the above eomts to the other, m the older narnod , the 
supremo com t has only appellate jm isdiction save m cases of habeas 
corpus, mandamus, and prohibition The justices of the peace, a 
supervisor, a constable, and an overseer of tho poor are elected by 
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| In IS 0 the ppthtiou cl A iMinn w is 1 2 7 lu uliht 
i W t\ipimi iiw OU InlSbO whil Mcst’V lpmuh 1 1 (IS i i 
| mini it ints ( ))pciccnt nmasc\\ ii b imi hidl, r U 5S ) 

links 701 )7b fcmalis), - 
-in in i is of 2j 4 pa 
cent with 07 7 pis ms 
to th sjuuoimIc 

Oh i onq any instil lo 
Hnws the distiibuti n ot 
tho [opihtion in IS SO 
xccoi lixi 0 to tho gn id 
illusions Ikue wue 
in uldition 6 Umusc an 1 
85 I mb in* The nuinl a ot i leign loin, 14, 6 f 6, doib not annunl 
to 1 j a cent of tht jo] ul ition 

llu on^iutl Hoik ot tlicvhxtiswis nnmly Tn hsh b itisli 
ml Ilipucn t 1 mull m Tide witu, Miilanl, and I icclm lit tn l 
but fish (Jaxply Sioto lush fzem imputing by w xy d Ij 1ml) 
Uciinan, and 1 nglisli in the litu uiuiu oi tin SUti— n jiopoitroi b 
m the oidu mined 

A lpinii Ins six. cities with ovei 10 000 mhibitants In 1SS0 Cities 
knhmond tlic Stile eip it d hil o%600, Noitolk 21 lb Pitas 
buig 21,056 L} n< libm g lo ^ h A1 x in Ilia lo,059, and 1 oitsinouth 
11 c >0, — Dimillo comin b ne\t with 7 2C 

Llu alt u— Lho public sclnol system of the Stitc, oi^imz dT luca 
in 1870, pioyidts (1) pumaiy and (2) mteimedntt mbtuitioii tnn 
m tin tommon bun Iks ot cdu ition, lncliilmg picpaiition f>i 
colli b e, by prided pnmu) and high sihcols— the lift i confined 
touti s towns, md luge Milams— fi to to illli tween the i s oi 
i \o mil twenty one xuclu i\c ( ) ul\ lined uistin lion ml tiam 
mg m s icntih md p ttssioinl studies, by i inilituy mstituic 
an ani ultui tl md me limit il illicit nnlo ml knnle noimai 
s hi Is anl m mstitutun 1 i tin clut mutes uul the llmd— all 
i l whit s, and by aunmalanl t to iietiltuial uibtitute ml noimai 
c Ikgebi ulomel pup ils, — tiutnn lice to asil elalinmila from 
all paits (1 the Stitc, and (4) lu n hti lnstnution, m th ccm 
ylcto acilcmie, s uu title, technical, anl pikssioiul schools of 
dm unnoisity of its xcileiuK ileputmeut tuition fiu 

to ill youn^, men ot \n b mn, o\ei ci^hticn ycais ci a b c, unda 
icstu tions in legud to cult mo l he Stito sihooh lonfu in 
lionoi uy degius I pul jroxision, but m entiicly separate 
schoolb, i& madp by Uw toi yybitc and coloiued 

The public ti o s< heol system is in ch ngo of a boaid of edue ition 
In 1887 the school population, those between fryc and twenty 
one, numbael 610,271 ( 9 45, 022 white anl 2b5 240 colouud), 

7140 school b (5017 white md 20 >3 coltuicd) wa< opai, including 
158 glided schoolb , 7161 teachcib (2116 white males, 2880 yylute 
females, 1023 colouud makb, and 83d coloiued ftnulis) wcic 
employed, 325,181 pupils (209,6 IB white and 115 546 tolomcd) 
wcie cmolled, and 184,520 (121,571 white and 62 949 coloiued) 
weio in ayuage daily ittondancc Tho school distuetb owned 
4365 schoolhouses and then school property w is yalued ut 
M, 907, 775, the expense of tlie hoc school system m 1887 was 
si, 383 690, lesulcs $153,600 sp nt on pamanent impiov anuitb 
lho SUto makes libu il gi mis to the nnlituy institute, the agu 
cultuial and mr chanu il colh go, the noimai and aguciiltxu il msti 
tutc, tho three noimai schools, mil the uniieibity 

Env ito and corponte schools unlu ice ae ulermcs and high schools, 
for boys, piepaialoiy lor colli ge oi unvuisity , fennle colleges 
mamly under daiomxnational control, and tho well known colleges 
of St JohnS m Tidewater, Hnmpdm Sidney, Kandolph Macon, 
Eichruond, and Yngmia Medical m Midi md , and Eoanoke, Lmmy 
and Henry, and W islungtou md Ice Unn eisity m tho Yalley 
The college oi Wlwm and Mary (founded m 1693), suspended 
by reason of losses duimg tho civil wai, is now a noimai school 

h mn -One penitentiary, at Richmond, pi ovxdcs foi all con- Grime 
victed of serious crimes m Yngimi, during I88M6 it leccuved 
337 convicts. (80 white, 257 coloured) , its expenses wqio $9$, 978, 
and the labour of the convicts yielded 878,000 Each county 
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VIRGINIA 


has i )m\ fm pusons roimmtt If 1 p t tt> oil n cs 01 rwiitui., 
tml 

I mu 3 lit w t , d — thru no foui fust class lunatic isjluni? —at 
\\illm isl w*, Sfmnton ml Mai n ind (foi cohuitl jati nts) 
it) tislui In 1S8 86 thci wu 1179} tt lit? m th Stitts 

thi asylum f i win h it e nil il ut 1 $ L> 077 lie c nsus of 

lssiitun All msan — 1171 male UtO ten ales 1710 white 
l hi i will)- lml I u} usms net < mm n in A li^mn m 1870 
in tl i w i 1 1\ i i sin if ul ho huity at a cast 

i ) m in IS ) tl t i 1 in 1 i w is 31 °S 2117 of those 
I) it l nn, m 1 l ws t i h i 10^7 vi oi 1 ni l Duf mut s 

nut u l llml 1] u l f i in i i 1 1 ustit tli n it S< ant n 

l if h fi m l Imi Is St H if u it s ail 1 11 1 Inn \ Lilian 

fhil imul ut IS*' ) lli li ill l Conf 1 i lo solh l f 

\n l i u ni 11 \ th btil ssu 4) m 1SS 86) 13a is 

il t u 1 1 hniml i s Idi is 1 i 

^ L} tt < ~M n th in 5 ) pa c nt of tl c libonmm cuilati n 

tit n was m lSSUui^\ n Lm miLulUu A oihn^totlnti ais ensus 
tl liulai mus 2 < SO 000 ia s 1 » s 7S of win h (0 772 ot 
th while) u i uni n lin lib r 17fums ilthoiuji onl) 8 510 li3 
lues of such it i ( nly t\ \ nths >1 tho whole) woio unlti 
cultn iti n (1 awn r 7 1 1 i c nt of Ifttil m funis uium}iovcl) 

} i 1 tno muni u (flu nis mi isi 1 60 5 } l ce it an l tho a iea b t m 
f mns 9 > j i ait fiom 1S70 Seventh t nth? of its famis weie 
nil i\ at 1 1>} ounois over hilt of the iununUi were lentel foi a 
slmc of thi ciq, and the otlia jaifc foi \ fxed monty rental 
Tho auin,c si e of iums was 167 rues but them wuo 53 101 
continue fnm 100 t> r 00 aaes 5)61 with fiom 600 to 1000 
a ics m l l r 03 contumn., ova 1000 i i s cieh,~so that more 
tliau hilt tho films e litanid fiom 100 to ovei 1000 acres each 
oi a pi j! ibl av cn 0 e < { 300 a i s e i h Inge fauns beu g the mlo 
Iho fauns ml thui im] lovemcnls wcie valued it $216 028 107 
then hinnng ini} foments at $5 4 014 the live stool at 
0)3 31), far mpiovemcnts $1 6J7 180 and for nmuics 
$21o7 283 weie spent and tho value of then uoduets was 
t shunted it $4 >,720 221 The live steel comprised 218 838 
hothes 3 j 5)8 mules and asses 54 709 welkin, oxen 243 061 
milch <ows 38 8 414 otha cattle 497 289 sheep, and 956 451 
swme Ih wcel dip vis 1 8o6 673 Vb 1,224 469 rations 
of milk wac soli 11 470 023 lb of buttci an l 85 5^ of 
die se wue malt , 859 aucs <f 1 ul > jiellcl 14 223 bushels, 
16 16 j of bnchwhe it lob, 004 1 7b8 127 of In ban corn 29 119 761 . 
r f> 44 3 ot oats 5 333 181 , 48 746 of ij 324 431 901 177 a ids 
ot wheat jiell cl 7 326 174 bushels , 4" 040 aaes ot cotton 19 595 
l lies the ft t\ lop w is 4526 1 nshels of seed 10 430 tons of sti iw 
S} 2b4 .? ot bbu a p was 143 B> of &ugu and 

n- L n bl v 0,lb oi Wo1 lsses horn the sue a marie weio made 
S) 618 lb of sugar and 7518 gallons of molasses , d hav 286 323 

t0 V \ e l\ pj n ? , on ^ 2Sq lcus 17 80b tahels of cl vu seed 
an l 41 722 l usliels >f gi ass S( ed wuo i use 1 the i w ere 1 987, 010 
l un yai 1 an l 660 147 othci fswls, an 1 8,950 629 l iron eggs w ig 
mo luce l dually the jtu 1 090,451 lb of honev and 200 of 
f aswa\ vv io unde on 140 791 aaes weie gi own 79,988,868 lb 
of tcbacco, 2 016 766 bueliels of Irish lotatoes wao raised and 
on 2u,/5 > joies 1,901 521 bushels of sweet ones oi< hold pio luets 
? 09 aiit ^ Iinilvf:t lbu products at $837,609 , 
2,1/7,770 couls of wood valuedat $o 053 149, weic cut the wool 


i )7 0 T« 1 ^ <i 673 12 8,0168 ° f Il 0 P 8 > leULd 16M ®, 

?? lra 2 l ,9 i 6 1 & of A™ 0 ® 1 “! n yown , the emp of peaso wm 

77 708 huskU, nml tint of boms 40 411 Ot tho 8,510.113 ,cns 
of lmpiovedl ml, 1 152,083 werem peirnaneut meadows, pastmes 
vm ^ udq au( J ^ m OdO weie under tillage , of the 
11,325 672 aaes unuumov cd m farms 9 126 601 were in woodland 
md forest, and 2,199,071 m old Ms, &c Vugmia was one of 
the twenty States that produced ovei 20,000,000 bushels of Indian 
torn each, nnkmg thuteenth, it stood second to Kentucky m 
aucage and quantity of tobacco giown The United States com 
®“E°yS of o§ucultme estimates that m 1884 Virginia had 
5 n ® W V^dnamg 44 000 000 bushels of cereal? 
W°° potatoes, 99,763 fi> ot tobacco, 366 389 tons 

of hiy,ani 13 500 bales of cotton valued at 9 050,052 , and had 
on its fama 2,127 ,023 domestic animals, w ox th $39 608 536 

a. 

i ?< * m ? } ’ p *i a ® 7 > 426 ^« to * agM 

7MS^' 0 » 3 «^ P MdMei to value of 

«rS 3 Sattaiiar« aa-tg 

amoaatediii l$87 to®7, 887,840 Tho ms-uon outatfniSOT 

>« »» K tot StthK 

^teaato : 


vehicles lumbci lime tanning extracts mlway cais and loco 
motive? lloui md mill products spelter, silt, distilled sprnts, 
canned flints vegetables, &g 

Communication —L he navi b iblc tihl bajs ciecks nvcis Comnu 
haibouis and loals of Tide vatu Vii^inn fiumsh moie than anication 
iht usand miles of channels foi commute , Rithmon l at the Ik a 1 ot 
the tidal watus ot the Junes 117 miles fron Cnesa] oil e Tiy is 
i cache 1 by ocean shqs diawm b 15 left of vat t \\ st Point at 
\oil Heal 41 nulls fiom the 1 ay li s 18 fe t of 1 } fh I lujal eth 
liv i gives to tlic fine haiboui ot Norfolk a drum 1 25 feet deep , 
wlul lfunpton Koals with its 400 spuzc n ilt ot va is the 
Iu b sfc is w 11 s th most c nil 1 ml ronmo lions lanllo 1 tl 
lml an on the Ythutio coistoi the Unite l c t it s SI q emils 
micet tin b ioat wituwiys of Vn mn with tlnse rf Nath 
Oai Imi xulUjoid to the soiitlmu l u 1 sinnl ih n ill w u 1 
the head of Chcsajcal c 1 ay is e ime t 1 with Del w i ] \y At 
th bt^mnin^ of 1888 then v it mlw ij e mj mi s w il 
-)10 miles ot load, ill of stu hi 1 1 f el 0 m Iks 0 n b c\ ] 1 
s me 256 mil s ot nanow to u sh it lines ih \n b tm i il 
w )S c uned $13 925 909 m 1S85 it in ouili) cf 8 )j ♦ S th 
w lk done beng cqiuvilcnt to 971 477 75 mil t is \n^im 
c uly took part m the construction of lulwa^ mv tm b m ny 
millions m the stock? of the vinous In cs now i a luii*, nculy 
cvciy i ait ot the State 1 ginning al ut 18 0 it 1 1 117 mil s 
of iailwi> m 1840 o84 m 18 0 lj 0 m I860 1119 in 1870 
1893 in 1880 2430 m 1885, md 2 r 40 with s i 2 I mil sm i 
in course of constiuction, at the b b mmn rt of 1S8S J i n l f ^ 
thi au b h mlway lines connect its tv ad md manuf uluim 0 e nti s 
with those of othu States 

Finance —1 oi the year endm e Sipfcembei 30 1 S8( the assos 1 1 mam e 
vilueof the leal estate of Virgmn was $ 2 r 7 607 % r mlofieis ml 
I lopoitj $83,152 971, or $340 760 906 oi tml 3c v ilmtion, th 
tixes weie $1 029 9^6 on leal estate $ 36 3f0oii] is rnal i lopcih 
$39 112 on incomes $316,293 eqititi n Sill 7 o fi m mlwavs 
on a valuation of $34,611 427, W9 31 fi n li ju i u l SloO A 
fiom other licences Tho receipts rl th St itc wei S2 77 ,1 7 
and it? expenses of ill kinds >2 7^5 03( cf this S 7 610 w nt 
to the sujpmf of tho free \ ubhe schocls ml $1 0 J 0 »7 t > the 
suppoitof the State Government Iho iak if tixrti n l low m 1 
on a low pioj city valuation 0 he State debt at J mu ny L 1885 
was $28 961 829 

Mxliha — In 1880 the natural militia (malo \ i? ms fi m ci hti n Milifi 
to hit} iom vcais of ago inclusive) w s 2< i 0 3 (1 12 J-6 if th m 
(domed) m a mala population of 745 5S9 flu oi ^ rm/e 1 mihti i 
foi eo is small In lo85-86 there weio 51 cquij } c 1 volunt i c m 
panics ot active militia uudci the oidus of the Sfat — niamly 
m its cities md laigci towns, -43 of miiiitn (IS cf th m 
eolouiod) 5 of aitillciy, and 3 eivali 5 ,-~mustcinu m all .)01 
men T ho Vu to mi i militai v fun 1 is alout S3 1 000 i yen 
Fistai y — Xhc mound buildus of the Mississq ] i v ill \ ha 1 out llisloi ^ 
posts a> evidenci l by remains of then e nth w oil s in the mi unt an 
passes of Appalachia At the time of the amv rl ol tlu v hit s thi 
iowhatans hold most of Tidewafu, tho Mumahoi Is th uath 
east and the Monacans the south wed, of Miillan 1 m 1 Pi Imonf 
the Cneiokee? held tho Tennessee h ism p uts of tlu "\ ill v an 1 
Algonbn tubes— Shawnee?, Piliwaus U - tlu 
lest of those divisions Many of the plan names aic still hi Inn 
Ubot piobably entered Chesapeake Bay m 1498 wh< n I\ iluJr j 
ships, m 1584, brought to England glowm ? iccounts of fh Albe 
mule Sound legion, the whole countiy wi? named Vngmn m 
honour of Lhzabeth the vngm queen The first pci mm nt 
hnghsh settlement m America was mado at Tamest )wn \ imuu i 
May 13, 1607, by one lmndicd sottlus suit fiom inghnl 1 \ Su 
ihomas Gates and Company who had obfuned in Anil 3606 a 
chartei fiom James I to plint two colonies m ViiLima,— a 
S&iTPh 6 ^ 0dn ? 4 ° 41°, and a noitbun betwirn 

T. iftno f r i at ’r hut at P hcfs not th ™ 10( > nnlcs apait 
Sir! 5; th ^ ondo < 11 Company superseded Gates s, whn h had muely 
held its settlement and given to the world the romantic ulvmtmes 
f SAIIIir v? ® James gave the London ( cm 

S f7J p tel I n ?? 400 mile? -200 noith and 200 

fro \ n S 01 ,^ Comfort, —all l&hnd? withm 100 miles of the 
COll ? try from tlns 400 mile? of fiontigc 
f* 1 10 m> , And to ^ oolomsts all the i ights rf 
^ n ^ lsb men , under this charter Vngima had )unsdic 
f nnpeml colonial tomtory, and undor it holds tho 
^ at °° Io ny now called Virginia The colony of the 
SwflTJ ft W pspered, a 1619 Governor 
^ J ^nes Cify the eapitel, a few mrles inland 

Wtofatabon, tbs MWW] [form of wkclx Vitginn has afUys lao 
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ly tho (onstituti n ot 1021, tl o km b a] jointing tli mi I 
and council and tho p ople tloctm^ the men 1 us of tho }i use | 
of Im^csses In 1698 the cajital wis timsknel t AAillniis 
bur b wliu und i nyil pitiona^c AAillnm aul Mu\ Coll b 
hai boon cstal lishcd m 16)3 L ho col my sjon oc uji l m &t 1 
1 idewatci ml its Mi llanl 1 aida in 1716 < van i Sjotsvu l 
uossed tho Pluo kil & c n Iwis so In is 1 newn tli 1 is* white 
mm to entu the Gioit A alky which vvis so n th i ift I oo u 

I u l by laigo numUis of Scottish an 1 o ( i an u 1 lui Jish 
s ttlcis Xu lian wais followed as s ttlus i c\ i w stw n * lut 
m 1741 Vn^in puitlnsol fiom th In Inis 111 n lit t ml 

s ttlcments t the Ohio and built i foil \ 1 l littsluij.li i vv 
stan Is th 1 ion h caj tuiol tl is m 1 4 ni l tl o 1 i» n 1 i n h 
ml h lun v ai ldkvul until tl It ti t} ii 1 ms ml 

II ml milt tl Mississippi th w st m 1 unltiy f Align i 
D rum that wai in 1755 Inllil wis Uf itc 1 m In 1^81 it 
Dujui a vvlichunl i tho Iiomlihal talon tl c jh t I ills 
1 ui b l w is c i\ tuiol ind lonmiod ioit Pitt In 1773 th b n nl 
iss mbly f Aii b mu lesolvt l hi an mtoi donnl coimnitt t 
tones} < n lonoo in l vv is dissolve l 1 y L 1 1 Dimmoie tho if yal 
b ov uioi 111 Miy 1774 it n to nn met mil ]i tostc l i^unst tho 
dosm^ cf the joit 1 Loston, Dunmoio a^am dissth 1 it lut 
tl o bui*, ss s tli mcnihus olceU l 1 y tht j jk loissoml It l in 1 
] issolus luticns denouncing Lut lsk taxati n and i ouiintnlu^ 
t> the othci col nios an mnual congiess of delegates — lea In b m 
tins is it hid m lccommonding committees ot con spoil 1 nee 
Abi^mia teok a lea lm b j ai t m the sul se juent w ir of ill 1 pen lence 
lut tho lanous steps ot hei poke) iced not I detailed heic (see 
Unhid Spaji s an I eompaxo also Jun l son ml AVAstiinc ion) 

Hie great tcmtoiy of Viigmia leaching fiom the Atlintic to 
the Mississijpi and now divided into five lar b o States, nndi tin 
othei States of the Union apprehensive ot her tutuio dommitien 
In 1781 ti pi omoto lmmouy she olleiod to cede to the g noi il 
Government all her temtoiy lojon 1 tho Ohio, anl m 1784 she 
m i le tho cession, only stipulating tint tho temt ly thus v ihm 
tuilygiv nup&houll when peojled be divid 1 into new St ties, 
m which sluciy should be foi o\ei piohihtel ani tint the 
un multi of lu temtoiy— tlat firm the Atlantic to the Ohio — 
slnull l mini inviolably heis In 1737 th cm\ ontion ot the 
b f itcs, at Philadelphia presi led ov ei 1 y AN ashm b ton adopted the 
jnes nt constitution ot tho Unite 1 Stat s and tins Vn b ima m 
convention latihol m 1768 In tho wai of 1812 14 with i nj in 1 
Vii b mia boie a conspicuous jait as also m that ol 1346-47 with 
Mexico llu civil wai of 1861—65 wis moio disistious m its 
t onsc juences to A r n b ima than to any othei State of the Umcu 
ficm lust to last its temtory v\ is ovciiun hundieds ot lattl s 
met miiui engagements took place vvithm its 1 idus ml 11 th 
lestructi n incident to gigantic military ejentuns fell upon it 
tens of thousands of its lest men weu killed m bifcilo its tern 
toiy w is dismemleic 1, and a thud put of it e it ofl while m l 
than throe hun lied million doll ns vv lth of j i >j city was dcsti )y ed 
m what lcnnmed 

Fn &omo time aftei 1865 Vii b imi w is Hilda Feleial nulitaiy 
eontiolas Distnct No 1 , but on Deceml id 1S67 a tonvui 
tion elec tel by tho people undei m Act ot the United Stares 
Confess mot anl flamed a new constitutor n jiohibitmg slave!}* 
and acc ptmg the i emits of the wai , this w is latifie 11 y a j opulai 
vote July 6 lsb9 at win h time memleisof a b enual assembly 
and State ofhom wuo also elected The chosen O oveinoi w is 
inaugurate 1 September 21, 1869 tho b encnl asbunlly met 
Oetolei 5 18t9 in l ratified tho fourteenth and fifteenth maeud 
mentb to the constitution of the United States , and on Januaiy 26 
1870 Abigima was u admitted to lcjicsentation in Confess anl 
iclt seel fiom milituy control (T H* ) 

VIRGINIA CITY, the county seat of Storey county, 
Nevada, U S , and tlie largest and most important city of 
the State is situated upon the steep rugged eastern slope 
of Mount Davidson, about 6300 feet above sea level A 
blanch line connects it with, the Cential Pacific Railroad 
at Reno Virginia City is built ovoi the gieat Comstock 
lode, the mineral vein which has yielded piobabiy moie ot 
the precious metals than any other single deposit in the 
world (see vol x\m p 815) AVith the vaiymg fortunes 
of this lodo the prosperity of Virginia City is intimately 
connected It was founded m 1659, and in 1860 its 
inhabitants numbered 2345 In 1861 it leceived a city 
charter It continued to increase until towaids the end of 
that decade, when the falling oft in the receipts from tho 
mines caused a partial exodus from the town, and the 
census of 1870 showed only 7048 inhabitants The dis 
covery of the “gieat bonanza” m 1875 produced a return 
of prosperity, but this was but transient, and before the 
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next cen us tin city v ib n^am on the v in Tn 18\0 Ike 
emsus showed 10,917 mini it into — ntaly lull cf foHi*,n 
bnth md ffonfc r )jti cent Climes Since the h tun u 
the i ( j ulntion has, m all \ lol 1 llity not increased 1 he 
city is hul out nthu me ulnlv, conhiinn^ t an 
extent to the surface of th mountain si S me nut 
have ken gilded at ea f i i c as it involved math 
lock cut! n, 

MlfflN ISJ IND^ a ^iruj small V st hidn 
Islands (see V 3 si Uni n s) a 1 nt on bundled m mu il i 
far the in si jait unmlnht d ext n lni^ a tw ai 1 ii n 
V it) Rho md hin 1 tvuua 17 md ]> rO "N lit 
and 04 10 and ( r >0 A\ lcn b I llu tital i i may 
lo est muted at alout [CAsjuaic miles and tl u j ju 
lation it 67,000 1 oi the mi tint they u u ly u 

sandy and bautn, but tho cultivable pati ns yield su b ai 
mai/c, coffee, cotton indi^a, and tdau ) Gum a ass 
O rows ilundautly on tho lull ides uacl the uch mtm il 
w,nss affords excellent pasturage the loiest include many 
useful tices, among which ue mahogany and Jnsac I ish 
ate very plentiful on ihc coasts The w tsieily j eiti n of the 
groip belongs to hpam, the cential to Denmark, and tli 
easterly to Gieat Britain The chief of the Sj inisb islands 
arc Culebra or Snake Island, and Biequcs ci tiab Island 
they have in all an area of about 1 )0 squaie n lies, with a 
population of 2600 The Danish "Vn b m Islands, which 
include fea Tdomvs (q i ), Si Cioi\ (/ 'i ) and H Jehn 
have a total of about 240 & juare miles, with about 31 000 
inhabitants The puncijal ot the British j itaen ot tin 
group aio Tortola, Ane^ada, and A ngen Coicla oi Sp inrsh 
Town, and Tost van Dyke (t tal mea r >7 sejiurr iml< s 
and jopulation 52S7 m lbSl, of whom nine than one 
half are m Tortola) They are sulject to a lieutenant 
governor, under the governor m duef of the Ltcw nd 
Islands and are governed by an administrative ct nucil of 
six ekctive and thicc nen elective membeis, jiesidea ovoi 
ly the governor for the time ban*, In l^bb the itvtnm 
and e pendituro weie nspech ch -61 t4S and £1676 
Tho customs revenue was £823, and there was no jullic 
debt In the same year 1710 vessels entered of 10,761 
tons burden (exdusrve of loistin, trade), and 1779 v< sscls 
cleared, of 6444 tons , the total value of the niqoits was 
£3603 and of tlie expoits 14103 

The A n to m Islands w at h o\ ul lv Oclunilii'* on Ins second 
ycva n e m 1434 and nnm dlas An b fnes m honom of St Ui uh 
and lici tonaj anions In 1666 tl e I n b hsh cst Uishtd tlicnibelvts 
on Toitoli which h is cvei smu lanamed m tl ch \ obsession In 
the 17th ccntuiy the Aiigm Islands w ic fivouute lesaits of J:lu 
Leee vm 1 1 s (j i ) Th D imsh islands of St II nn ib and St lohu 
wae taken by the Lntish m 1801 hut J stoi d the follow iu., ye u 
In 1307 they simcndeicl to the Lntish ml eontmued in then 
hinds till 1815 when they weie i b am restoiod Hie constitution 
of the Bntish Vu b m Islands was uncnlul in 1354 

VISCONTI See Milan, vol xvi p 293 

VISCOUNT (Latin iue<om< s) a titled rank of nobility 
the fouith m the order of the British pea age, and con 
soquently intervening between the dignities of earl and 
baron The first Fnglish viecount, is that turn now is 
used and understood, was John, Baron Beaumont, k (J , 
who, by letters latent dated 12th lebiuary 1U0, by 
Henry VI was created Viscount Beaumont The title 
m c tomt s howevu, existed m England certainly as early 
as the Domesday sui vey , and m those early times it was 
borne by a county officer, who was deputy to the <o?nti> or 
earl, m accordance with the feudal system, which knew no 
titles independent of offices The wietomt s, whose title 
from the first may fairly be translated “viscount,” and 
who acted m the absence of the earl, may bo considered to 
have been identical with the functionary known by the 
English term M shire reeve 99 or “sheriff,” oi, as we now 
should say, “ high sheriff ” During the reigns of tho 
Anglo Norman monarchs this office oi nwtcmw was 
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oluhttil bx tli lusioa ol tin roiks of winch they an built 
*1 lu in itn, which Ins 1 n c uisc 1 by llio application f 
intense lu it i u l cju U> c nqhte ml lf^nlu m th 
v uiMi i its < i \(u mth \ a IK 1 1 tin sunn. i it In 

soi lc u f h i n u cnh [ u ti ill v melted mlcil med, 

m thu tnui ndjumiu u fu a 1 so tint they uc 

final y l m i t dtj n thu 111 n 111 > lllstllKC ptusoti cL 
iu u \ 1 i c l in i J\ \ ui m 1 Id t (c a hirb 1 lml 

tli m ml i uu t un \\ i 1 n 1 it tun 11 mji i utly, 

tht uitm 1 n^ili ci tin. xx til ) i tstnls out s lid mass of 
\itiuu silstiru 


hunt ) iui Mull am — one t tlk eulicst ot ] utisli 
olo»,i 1 , and mth n ol 1 ] Vtn y ( A n / / m~~ -fust dt 
ailxd, m 1777, these, siu^uhi nuns, d out fxft\ c\anq kb 
hut bcui dist >\uul in diflutni j uts ot Scotland Hit 
mod nnnikiblt it Dun Mao Kisiu/uli uu, tilt auauit 
btrc^onmin noitli d Ol an lip o JNotli, m Abudttn 
shut, C i Pluck uc and 1 >un f Dlnrdlml, m Jnxu 
nts Ivnuklauiil, nt u Stiathpcifu Dun Ciutli m 
Si thu lint l , Fmdhaxtn, ntai \1> lltmno 1 uphill, m 
Puthsline Laws, lieu Dundee , Dan Gall and Burnt 
Island, m Luttsluu , Anwoth, m Kiikcudbri^lit, and Gov 
dfnknovts m Berwick hut Dun Mac (Jisniacham is tlio 
hipest m ait a, being 250 y aids lon^ by 50 y uds lire id 
The shortest and mest tvdojtan is the lip o \oth 
hue the walls ire about S itti lu^h, anl between 20 and 
>0 feet thick In Dun Mac l ibiit icham, Baiiyluli and 
Law the itinains oi umll lutxn^ulu. huts 01 dwellings 
iu\ t beta iound 


Tol along tune it was supposed that these fats wcic 
limited 111 then ixn^c to Scotland, 1 ut they aie now 
known to oust in Londondciiy md ( ax an, in Boland m 
Dppu Lubiti 1, B )hemn, Silesi 1, bxvony , and Ihuim^i 1 
in the piountcb 011 the n\ pu i inks ol the Tihme, tsj eu 
illy m the nu^hbouihood ot the N die m the (Tckei 
Lake, in Bianduibui^, win 10 the xv lls tie toimed ol 
buint audsmeltel bucks and m sexual places m Fiance, 
bueh as Cluti umou\, Penn, la Combe, Saint Smanne, 
Puy de Gaud), and lhauion They havo not been tound 
m Bn land 01 Wales, and Woisaac, Hubst, Piygh, llilde 
brand, and Stephens asscit that they do not e\ist m 
Denmuk or m Scandnuvia 


All the examples jet destnbcd pioeeut a general sum 
1 inly in form and structure In some of the Continental 
foits the vitufied walls aie supported by masses ot 
unverified stone built up on each side This, 111 all 
piobabihtj, constituted in essential featuie 111 the Scottish 
foits Except on the hjpo thesis of buttrebses of a similar 
kind, it is impossible to explain the x asfc quantities of loose 
stones “which are found both msido and outside many of 
the vitrified walls 

The method by which the fusion of such extensixe 
foitifieatiom was pioduced has always excited much 
mteiesfc and conjectuie Wilhams, when he first duectod 
attention to the subject, maintained that the builders of 
the forts, whoexei they were, found out, cither during the 
process oi smelting bog ore, 01 whilst ogeung sacrifices, 
the power of fire m vitnfymg stone, and that they 1m 
proved upon this discovery by using it foi the purpose of 
cementing and strengthening their sfci ongholds This view 

has been keenly controverted, and othoi theoncb liavc 
been suggested It has been held that the vitrified sum 
nuts were not forts at all, but the crateis of extinct vol 
canoes (West, Pennant, and Cordmei), an hypothesis long 
since abandoned m unscientific , that the vitrified summits 
are not so wx&k vitrified torts as vitufied sites, and that 
the YLttmmm wm produced by beacon fires lighted 
during tone# of or by bonfires bndled on lull 

W fMm m USk GMrge Mackenzie, Dr & 
umm^ mid IteM Wilson), and, My, that if 


they weic forth they must hixo oiigmallj been built of 
x ord md stone, and that then present vitufied appeaianee 
is not due to design, but to their being set on file by a 
Usie^m^ enemy (A Fiasei Tjtler, Poibcs Leslie, Yon 
( ohausen, and Di Joseph Andeison) The tlieoiy of 
M ilh mis — which has, xvitli modifications, been accqted 
ly ill the pimcqnl Ihitish and Continental authorities, 
>u h a icCulloch, Hugh J\hllei, A nclioxx, Schaaffkauscn, 
11 uc L } ind Arontaiglon — is likely to hold tlio field It 1 
sup] oitul bj the following facts — 

( 1 ) I lio 1 IcTi ol sticn^thoimig wills by means of hie is 11 t 
sm du 1 tonhn 1 to a distinct into 01 tua 1 ispoxclljthc 
hunt oith cn losuie ot A/tilui m Wisconsin md the xitiihcd 
st 11 n mnnents of th Mississi] pi \ ulc} ( 2 ) Mmy ot th 
Ilium xi Is ] aiticnl lily tlic schists to misscs, mdtiqs which 
c lit un lii^c qu m till s of ^otisli xndsoli cuihcieilil) Inscliu 
tl (| n an 1 > uu ans c 1 w ood flics — tlio alk ill ot tlic w 0 dsn vuu 
in some in asiuc is a llu\ ( 3 ) Ihc wills aie chiefly xitnh d at 
tl w ikest 1 mis the mtiu illx lincassillt \ its 1 111^ un 
Mtnfi 1 ( 4 ) Wli n the if its hivo been jkced on nntcmls ji ic 

ti illy mhisiblc, is on tlic quait/o&c con & loma ites ot the Oil 
1 l Sandstou , as it Ci ug Ph idmc and on the lnnest ik s of ] )un 
Mac Uism icham, ]icccs of iusillc loci s have been s lute 1 in l 
canudtiom 1 consi len lie dist nice to the top ( 5 ) dhcvitrif 1 
wills cf the Scottish foits me mainlly fomicl cf snnll stones 
wlnt he anil le easily acted upon byhic, wheicis the out 1 2 am 
pits win hai n t \1t11f1cd, aio built of laigelhcks (() Many 
it the Contim ntal foits ait so c 3 iistiuct(.d th it the hie must Inxt 
leai aphed lntunally anl at the time when the stiu tuicwas 
lcuig elected ( 7 ) Dmbiee m an analjus which he male cn 
vitrih d matemls t il en tiom four 1 icnth foits ind which he sub 
mitt 1 to the Actlemj of Tails 111 lebiuuy 1881 , fouul tlio 
] itsuicc of nition in such gieit abundance that be mteii 1 that 
st 1 silt was used to ficilitate the original fusion ( 8 ) In Sean h 
naui wliu thuc aie hundmls ot 01 dmaiy foits, and wheie toi 

ntuu s a s>sttm ot sijpial fixes xvis enfoiecd by law, no tiacc ot 
x lti if aeti m h is x ct been detected 

A gicat antiquity ha^ been assigned to vitufied forts, 
but without suthcient pi oof Ai tides of bron/e and non 

luxe been found 111 the Scottish foits, while m Puy de 
Gaudy a Horn in tile has been discovered soldeicd to a 
pit co of utnfied rock In a fexx of the Geiman foits 
Prol Virchow found some of the skoit logs of oak used 
as fuel m vitufymg the walls, and he concluded fiom the 
cxuiness of then cut surfaces that iron and not stone 
implements must huxe been used These le&ults indicate 
that these structures are the products of a high civilisation, 
md were possibly in use as late as the early centimes ot 
oui m It has boen suggested that they were built as 
i tempoiaiy lefugcs agunst the invasions of the Noisomtn 
1 m Europe Theio is much xn tho situation and chaiacter 
of the foits which favours this supposition This is 
especially tho case mth reference to the Scottish forts 
Hero the xitufied summits are mvanably so selected that 
they not only command what were, as we learn from the 
sagas, the favounto landing places of the vikings, but aie 
the best natural defences against attacks mado fiom the 
direction of tho sea coast In Saxony and Lusatia tlic 
forts aie known as Uhuedenbim/ai, , and 111 the Highlands 
ot Scotland as the forti esses of the Fcmne — designations 
xxhich also seem to point to an origin dating back to the 
tunes of the vikings 

It may be interesting, as throwing light on the influence 
of high temper atui e on rocks, to notice some of the forms 
exhibited by the fused substances Schistose gneiss is 
resolved into a bind of gieen glass , mica is convened into 
a gioj glassy stone of great hardness , quarts is leduced 
to the condition of pumice, trap rock becomes glased like 
bottle glass, sandstone is transformed into a compact 
quaitzite, and the felspar of giarute is changed into 
eoarso poicel&m Some of the materials have assumed, 
probably duung the process of cooling, the prismatic 
structure, with four or six sides, while others, owing to 
the iron peroxide being reduced, have become distinctly 
magnetic f 
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Hie following axe same ot tlu mu mi} extant ti alls s nil 
lekunccs -Williams Ai lr mi if s n L nil ell Aii it 
iumi> r A 1 lasex Tytlci, Bhn llul hn v 1 11 , Six Otoi^ 
Ma kennt Ob s ritt ib m Vitufi l P t , 11x11 it Id ^ ot , 
vol iv , MicCull di, Ili/hlanh mil Ji l n Id n t , v ol l 
Millet Mambl 9 / a G I fist, tlnp iv W iL n it 7 t 1 y; in 1 
P) Instout Anmh , v 1 n T II I uitm II st i i 1 S tic il 
vd l , L An^us Smith, I h Pit a 1 fh n f IT si t 1 
Villus u, S )U nl i Pain Jm 0 Milium II Hill 
loth f Ai cti S Util riLDinas Vitl cn 1 1 s I s 
V i nt fit S \ il l Gliai lcs licet 3i 6 h i 1 Lull s / 

I itnfi l St is fi m Pip c A th il P i 1 ? (Huully li It 
Clul ) vauous i ijus in j ublished Pr h /s / S 1 1 / / S f 
in l It hnjs f h ft I ish ktl ni f T lihn 1 It 1 J it 
Mi i ) d / , vol i A nohow Asia f n 1 tl If \ Is m 
nil i\ Srhufllniisen f din Un f n 1 t cl it h i tl t / 

< Ih I (ft (1SS1) h. hi 1 Juil 1 d ut 1 anil top ( s 11 
s h tft (lb8 3) lliuot Li l it s ub jito d 1 1 u / d f md j ti 
I) Nulullu, J s P a t is II i its, vjI i V in usd Ir S t 
tntiq (l li rut vol wvciii and Ihld blind Pt fnhi tuft 
f 11 tn i Einopit (Stockholm 1830) (R MIT) 

VITRIOL, a name foimtrly and somotmus still given 
to sulplmnc acid and to catam sulphates (s>oe Sulphii, 
vol xxn p G3G) Oil of \itnol is concontritcd sulphunc 
acid Blue \itnol is sulphate ol coppci , green vitnol, 
sulphate of iron (copperas, ft nous sulphite) and white 
vitriol, sulphate of zme 

VITRUVIUS, 1 a Roman aichitcct and engineer, whose 
full name was Mnacus ViTianius Poliio, tho author of a 
very celebrated w oik on architecture Nothing is known 
about his personal histoiy, e\cept what can be gathered 
from incidental remarks m his own wntmgs Owing to 
the discovery of a number of inscriptions lehtmg to the 
Gens Vitiuvia atFormiu m Cumpann, (Mola di Oactx), it 
Ins been suggested that he was a native of that city, and 
lie has been less reasonably connected with Veiona on the 
strength ot an existing arch of the 3d centuiy, which 
is inscribed with the name of a latei architect of the 
same family name— “ Lucius Vitruvius Ceido, a fieedman 
of Lucius ’ Fioin Vitruvius himself we learn that lie 
was appointed, m tho icign of Augustus, together with 
thiee others, a superintendent of hahstv and other military 
engrnes, a post which, he says, he owtd to the friendly 
influence of tho empcior’s sister, probably Octavia (Dt 
A) < /iitcctu? a, i pref) In anothei passage (v 1) he 
describes a basilica and adjacent jedes Augusti, of which 
he was the architect From vm 3 it has been supposed 
that he had served in Atnca m the time of Julius Cmsar, 
probably as a military engineer, but the words will hardly 
beat this interpretation He speaks ot himself as being 
low xn stature, and at the time of his writing bowed down 
by age and ill health (n pref ) He appears to have enj oy ed 
no great reputation as an architect, and, with philosophic 
contentment, records that ho possessed but little fortune 
Though a gieat student of Greek philosophy and science, 
he was unpractised m literature, and his style is very 
involved and obscure To a great extent the theoretical 
and historical paits of hia work are compiled from earlier 
Greek authors, of whom he gives a list at i 1 and vm 3 
The piactical portions, on the contrary, are evidently the 
result of his own professional experience, and aie written 
with much sagacity, and m a far cleaiei style than the 
more pedantic chapters, m which he gives the somewhat 
fanciful theories of the Greeks Rome sections ot the 
latter, especially those on the connexion between music 
and architectuio, the scale of haimomc proportions, and 
the Greek use of bronze vases to leverberate and strengthen 
the actors’ voices m the theatre, are now almost wholly 
unintelligible 

The De Arokttecfwa is divided into ten books, each with 
a preface, in which occur most of the peisonal facts about 
himself. It is dedicated to Augustus, and that fact is 

1 The references m this article follow the divisions into books and 
chapters adopted m the moie recent German editions. 
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really all tint j known with ugud to the lit it vlncli 
V ltiuv ms liv ed, til raji m my atfi mpt h iv e bu n mule to 
p ithu nine lnumt indications from tin internal evid ncr 
ot his wut mgs toi cxamile, the omission ot vny nicnticu 
ot the Pantheon m Lome Ins been tiken as an ai^umuit 
to show th it he wiote before it was built in 37 b c 1 Ins 
howevei, and oiliu ai uments ot the amc kind ai 
obviousiyif but little vv ljit ^ itiuv mss mm is m n 
cioncd by rrontmus in his w oik on the a juediuts ( t 1 icnit 
and mo t of what Phtn says (II \ vwv md wwi ) 
ibout methods of valliimtm^, the iieianti n ( t th 
stucio suifaee, md other iiactical Jetuls m luilduu is 
taken almo t woulfoi woid fiom \ ltiuvius, esj[ecidly ii un 
vi 1, though without any acknowledgment ot the sc uiu 
Irom the eaiiy lien aissanu down to a tomi natively 
lecc nt tune the influence of Vitiuviuss tieatise Ins leen 
u m aik ably gieat Thioughout the penod of the cla sital 
levival Vitmvius was tjie chief authonty studi t-d ly all 
architects, and m every point hib precepts were accepted as 
final In some case^> a failuie to undei stand his meamn 
led to cuiious results, foi example, the medieval uidxm, 
not uncommon in Lngland, of placing lows of eartlunwau 
jais undei the flooi ot th( stalls m chuicli choirs appeals 
to have been an attempt to follow out Vitruvius’s ltmaiks 
about the advantages of placing bionzt vases round the 
auditorium of theatres Biamante, Michelangelo, Palladio 
Vignola, and earlier architects were careful students ot 
Vitruvius’s work, which through them has higety influenced 
the architectuio of almost all European countries down to 
the piesent centuiy, a veiy lomaikable instance of the 
success and influence ot a book being actively redeveloped a 
veiy long time — about fifteen centimes — at lei its authors 
lifetime There is no reason to suppose that the book was 
cither popular or influential among the ancient Romans 
and yet in more modern times its influence has been ut 
bounded Its atcha?ological value is very gieat, as without 
it we should find it veiy difficult to understand the uses ot 
the various parts of such houses as those at Pompeii, and 
many interesting details with legal d both to constiu< turn 
and design would have remained unintelligible 
Bk i o \ eus with i dedication to Augustus 0 1 is on tlu. 
su nee ot auhitatau generally, and the many diflcicnt lu ouhes 
<f knowlsd^t with which, the trained aidntcct ( u 0 lit to be 
ac]uamtcd, vi/ , giunmai, music, painting, sculpture, medi nu 
gcomctij, mathematics, and optics, t 2 is on the gtnu tl 
uncijlcs ot lulntectuial design , c 3 on the considuations win h 
oternmu a design, such as sliength, utilit), beauty, and the 
like, t 4 on the natme c t diflei nt&oitsof giounlioi sites r > 
on w alls of loitihcation , c 6 on aspects tova uds the north south* 
andotlioi pants, c 7 on the pi op i situations ot temple sd dicatut 
to tho v auous deities Bk n lelitcs to nntaials ([iefiec about 
Dmoaates, aiehitect to Alexander tho Gieat) C 1 is on tlu 
earliest dwellings of man , c 2 on systems of Thales, Hernhtus 
Dcmoontus, &e , c 3 on bucks , e 4 on sand , c 5 on lime , c 0 
on poZ/Solana , o 7 on kinds of stono for building , c Sen method 
ot constructing walls m stone, buck, conciete, and rnaiblc, and on 
the materials for stucco c 9 on timbei, time toi filling it, season 
mg, &e , and c 10 on the fir tioes of the Apennines Bk m , on 
styles, has a preface on ancient Git ok wntcis C 1 is on sy ramtti > 
and piopoition, c 2 on vanous forms of Gictk temples, t / , m 
antis, prostyle, peiiptual, dipteral, hypxfchial c 3 on mtci 
columniation —pycnostylc, systyle, eustyle, Ac , c 4 on ioundi 
tions, steps, md stylobates, c $ on the Ionic older, its foun and 
details rk iv , on styles and orders, has a pidacc to Augustus 
on the scope of the wmk The subjects ot its nine chapters arc — 
(I) the Connthnn, Iouic, and Boric oidtis , (2) the ornaments of 
capitals, &o , (3) the Bono oidei , (4) propoitions of the cella an 1 
pronaos , (5) sites ot temples, (6) dooiways of temples and tlu u 
architraves , (7) the Etruscan ox Tuscan oidei of tcmyles, (8) cncu 
lai tomplos (9) altars Bk v , on public buildings, has a preface 
on the theories of Pythagoras, &c. Its twelv o ehapteis tie at (1) of 
fora and basihcx, with a desenption of his own basilica at I anum , 
2 The excavations nude m 1887 have shown that Vitruvius was 
nght in descnbmg the great temple of Olympian Zeus at Athens as 
bung oetastyle Tire previously almost universal opinion that it was 
decastyle had led to the needless theory th it the passage cent utung 
this statement was coirapt 
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(i) of t T i( a 1 juncts ol a ibnim (uanivm, prison, aid cum), (°) of 
ih ltits tliui site an i construction, (i) of hws of humonics , (5) 
of tlu ui an cement ci tuned In on/e vases in tlnati<s ioi icoustic 
impose * , (o) oi Romm tlicitics, (7) ot Gicck theatres , (8) of tlic 
a 1 itnn of sites ot thirties icroidmj; to icoustic punciplcs, (8) of 
poiti us nul < wx if l u ilks , (0) ot bilhs, tluu floois, hapocausts, 
l lit < onstni Inn nul use ot vatiDUs \ aits , (11) of palvsti t , \ysti, 
mi l oth i ( i< ok buildings ioi the anas of ithletes , (12) ot lm 
Inns nul pn>s J1 \i is ou sites nul planning *m<l the piofui 
ii *> oi a units ( i k authns C 1 is i in lietion oi sites , c 2 
nn tin ] hiinin^, of Uniting to suil dill< rout mtes , e o on pnaale 
1 us ^ tl ji (in ti uc l to n ani styles, tin minis ot the diil uni 
i| 1 1 1 me nts e 1 on the ism as smti d i n the \ nious i ioms , c 5 
on Ui i in ms soi ts ot l uiklmgs lit! I toi sj i nl positions e 6 < n 
turns and < juniiy houses , < 7 cn Gieck houses md the names ot 
\ uious puts i b on r Distinction of house s m wood stone, 1 nek, 
oi < on i eh LI an, mostly i u mt tliods oi d( oiati >u, has i picf ue 
(as usml) on the opinions ot an lent Gietk avutcis, with lists of 
Gi tk stub tars, aieluteets, and auit is on aichiteciuie, md of 
Ionian mhiteits C 1 Ins foi its subject pa\r men ts ind loads, 
then const! ueti on, mosai flons , c 2 is on -white stucco foi nails 
(npu <? alb it i urn) e 3 on conu etc vaults, c,y psum moulding, slue eo 
pi piled in punting, c 4 on buiitung ot hollow walls to keep 
out the dimp, will ele oiation ha vinous pioct&scs, c 5 on 
niothols an l sty lc s of w ill limiting, the debased tish of his time 
0 on line stueei nude ot pounded tnuble, — thiee coats to lcceive 
w ill puntm 0 s , i 7 on < ilouis used ioi mmal dee oiation , < 8 on 
led lead (mtuiui/i) md ma uiy, and how to use thelattei to extinct 
the oil fiom worn out puces ot stult oi cmhioideiy, c 0 on the 
pupil itiou ot aeel lead and the method oi encaustic painting with 
hot w i\, finished by fnction eo 10-11 on aitificul coh Urs- 
ula k 1 hu puttie , e 10 whito lead an 1 osf) im i 'i r , nmrex pm pie, 
and lnuhtions of miucxdye BL un is on hydraulic engine ei 
mg ind lilt pie taco on tlu ones ot the anaents C 1 tie its of the 
finding ot good \ntu, its quality aicoidmg to the soil it tuns 
through , o 2 ot i am w itei m l u\ers— live is m vmous countnes , 

< 3 ot liot springs, nuniul witus, with an account of the chief 
mediemil ■-pinigs ot the waild, e 4 ot selection of watei by 
ol sen itnu and ixpainu nt , c 5 of mstimnents foi lo\ tiling used 
by a pit duct engine us, c 6 of eonstiuction ot aqueducts, pipes 
ot It 1 1 ilia, &e , cisiuns, fountains, poisoning fiom had pipes, 
hydi uiln i< ment, settling tiuks, and othei aaluible in itta on the 
subject ot w itei supply I>k i\ is on astionomy The pietaee 
tie ds of C u< k suuues, geometry, the ehscoaay ot specific gravity 
by Ai liimedes, and otiiu valuable diseoaaies of the Gieeks, and 
ot honnns of his time who Ime and with the Gieeks — Lucretius m 
his po« m I>e JRo ion datura, Cieuo in llutouc, and ‘Vano m plalo 
logy, is shown by Ins D Liruiita Latim 1 * * The subjects ot the 

< rghl eh lpfcis ue (1) the signs ot the zodiac and the sea cn planets , 
(2) the phases of the moon , (3) tin passage of the sun thiough the 
zodiac, (i) and (0) a anous constellations (t>) the relation of 
istrologie al mllmiu.es to nituie, (7) the matliematieil divisions 
of the gnomon , (S) various kinds of sundials and then macn 
tor® Lk x is on maehmay, with a preface conceimngakw at 
anuint Uli sus compelling an au Infect to complete my public 
1 mil ling he hid midert il cn , this, he says, would be usdui among 
the R minis of Jus time- 1 he < haute isaio — (l)on various raa< hirres, 
such is selling l iddus, windmills, &c , (2) on windlasses, axles, 
pulleys, ind cranes toi moving heaary weights, such as those used 
ba ( hoisiphmn in building the great t< mple ot Liana at Bphesus, 
md on the distoauy by i shepherd of a quany ot maible reej[Uiioci 
to build the simo temple , (a) on danannts, (4) on machines* foi 
drawing w itoi , <*>) on wheels foi lmgition worked by a mu , (6) 
on laising watu 1 y a reaolving spual tubo , (7) on the machine ot 
Cfesibnis foi l using water to i height , (8) on a vuy compile ated 
water engine, the dist upturn of which is not intelligible, though 
Vitiuaius u marks that lie has tiled to make the matter clear , (9) 
on mu limes with wheels to register the disltnce travelled, either 
by land oi watu , (10) on the eonstiuction of mrpimus for hurling 
Hones ; (11) and (12) on lalwiw and catapults, (13) on battering 
rams, and other machines foi the attack of i foitross; (14) on 
shields (ft shut ma) to enable soldie is to fill up the enemy’s ditches , 
(15) on other kinds ol tedudmn , (15) on machines foi defence, 
and examples of thou use xn ancient times 


The H8 of the An luteetutorv , hioli nfti acted much attention was a fine 

codex, on 'vetou rnow^wd iiy tho ilonulictme monastory of Monte Casino The 
fltfcls printed edition is that iaanad in Borne by Gtorgo Sleiolt about libO 86 but 
without indkedion of plmoew date, it to asmiaU kUo with thnfy-four linefa to the 
and has c ttejiwords nor numbei mg of the 3ea\ lj It 

vm edited by J and with it is printed I ion tin us 2?< Aqiipdvctitus , 

tips second work ooesura we s* addition in many ear 3y editions of Vitiuvius, of 

at various places w Italy witlim a kw 


1 Titsmtida atom? Cwam mi Luomtios as 4 ‘post nostiam memon&m 

wohitsot being at ih tfe time also the conh actor 

T y of the ftwhseb s on Vitruvius yvaa the monk-aryhi- 

tedt Qmmbty * mm of talent (m Tsroka) 


notes butnoplaes An immense numbu of translitions haw rlso been pul 
lislu l in m st Lmopenn lauftu ages— the fust Unix in ti nsl tie n at Ce mo xn 1^21 
1 unch it 1 ms m 1517, Geimin, at Nuiemla^m 1 18 end the fust Ln^hsh 
tiaushtion xn I endon m If 9’ The best Tnglish timslitirn is tint of Givilt, 
lS2f lmpiOAcd edition I860 Tint of OVilkii a (1812) is muely i fia tt incnt ot 
son t of the bool s but it is copiously lllusti ted with en*ia\ ed pi ites 

I he nime of Vitamins Ins been given to sevei illi nlsone w il s on medem 
nicliitcctuie sueh as C impbell 1 itnnius hi itannitu Lond< n 171 >— "1 i suits 
of lllusti ituns of the chief buildings of the ISth ccntuiy ml nglanl includirg 
m my veils of the liotlcis Vdum , me of these bit theis, W ilium Vlrm pio 
diu d a s m lai voik lllusti itni s the buildi gs vlich he Ind d(M„md 1 l 
Sc tlud ft which hew is i native undei the title (f Jitt Hints S ett u 1 In 
buT^h J"K) 11 uiah It iittino Danovt, Copenlngrn 17 1( 4) is i sm il n 
c 11 < non (fm dt n b Hidings in Benin uk 

II clivi ipl lcs ci ait imus as usinlly i uUished ue %ciy untiust withy ml 
coitxmn my stitemenfcs which lestuionno mthuilj wl itcvei (J II M ) 

YITTOPJA, an inland toavn of bicxly, m the Italian 
province of &yiacuse, about 18 miles by load cast south 
cast fiom Tcnanoa a, stands m the midst ot a lich une 
and oh vc distnct, which also pioduccs silk, rice, and lionoy 
Ihc population m 1881 was 21,75') It is quite a modem 
town, — founded toovaids the be ginning of the 17th cent my 
The principal chuicli (San G-iovanni) dates fiom 1851 

VITUS, St, according to the Homan Bicviary, aahile 
still a veiy young boy, had been baptized without the 
knowledge of his father, who, on learning this, spaicd no 
offoit to bung about his leturn to paganism Aftu othei 
severe measures had been tried m vam he was deliaeied to 
Valerian to be scourged, but eaen this had no effect, and lie 
was handed back to his fathei Admonished by an angel, 
Vitus, accompanied by Modestus and Cicscentia, by whom 
he had been bi ought up, now took lefuge abroad, wheie 
his fame for sanctity became so great that he w as summoned 
by Diocletian to heal his child, who was grievously aoxed 
with a devil Successful in this he was urged by the un 
grateful emperor to worship the pagan deities, and on his 
refusal was cast into prison Along with Modestus and 
Crescentia he was sentenced to be plunged into a canldi on 
ot molten lead, icsm, and pitch, but heio their cxpenence 
was that of the thiee Hebrew children Next they were 
cast before the lion, but the wild beast fawned upon them 
and licked their feet Finally they were tom limb fiom 
limb The three are commemorated on June 15 The moie 
extended legend of St Vitus relates that, on one occasion 
when he had been shut up m a dungeon, his lather look 
mg through a chink m the door beheld lnm dancing with 
sea en beautiful angels , so da/7led was he by the sight that 
he became blind, and leeoaered only thiough the mterces 
sion of his son St Vitus is accordingly the patron saint 
oi dancers and actois, and is invoked against the disease 
known as Si Yiius’s Dvsrcr (q v) He is the patron of 
Saxony, Bohemia, and Sicily, and throughout Germany 
# ianks as one of the fourteen “ Nothhelfor ” of tho church 
VIVAEINI, the surname of a family of painters of 
Muiano (Venice), who produced a great quantity of work 
m Venice and its neighbourhood m the 15th century, 
leading on to that phase of the school which is represented 
by Carpaccio and tho Bellinis 

Antonio Viyarini was probably the earliest of this 
family He came from the school of Andrea da Muiano, 
and his works show the influence of Gentile da Fabriano 
The eaihest known date of a picture of his, an alfcar-picco 
m the Venetian academy, is 1440, the latest, in tho 
Lateian museum, 1464 ne worked in company with a 
certain 6i Joannes de Alemama ” By some writers Joannes 
has been regarded as himself a Vivanm, but this appears 
improbable no trace of him exists of a date latei than 
1447 After 1447 Antonio painted either alone or an 
combination with his younger brother Bartolommeo. Tho 
works of Antonio are well drawn for their epoch, with a 
certain noticeable degree of softness, and with good flesh 
and other tints Three of his principal paintings aie the 
Virgin Enthroned with the Four Doctors of the Church, the 
Coronation of ike Virgin, and Sts Peter and Jerome. The 
first two (in which Joannes cooperated) are in th& Venetian 
academy, the third in the tondon National GaUeiy, 
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BAkroLOMMi j Yn vmni is known t > luve woikul hom 
1 150 to 1 LOO IL learned oil p untin n iio n Yntoucllo d i 
Mes-ani, md is siul io lii\o produced m ID j , the hist 
oil pietuio done in Venue Lliis i> in the dmu.Ii ot Sts 
lolm ind Paul, — a large altai piece m nine divi lohs, 
upioeitin, Aumsant ind othu bunts Mist ei lu-> 
woiks, however, nu ludm^ one m the National G dLi>, ai 
m tempen His outline is ahviys hud, md his colout 
fe ojl , the es have much dignified md devout expus 
uon V 4 \i\ uino 1 meins m It dim i ildfmclt, he some 
tiuK s duw a oldhneh a-, the si c n itui ot his ] ic tuus 

Luc i oi Yivis Yivujlm punt d in 1190 and on 
to 1 30 r > It Ins s)iiii times ken supposed that, besides 
the Luigi who was the litest ot tin* puloml tinul>, 
there had also been anothei Lui i who w is tlie eaihest, 
this supposition bun & tounded on the tut tint one pietuit 
is binned with the nanit, alon 0 w ith tho J ate 1 til Thcie 
ib good ground, howtvei, foi considcun 0 tins dite to be a 
for^ety ot a htu time The works ot Lui 4 how an 
adv nice on tliobc oi hib piedeeebsois, hib b^st work bem^ 
one wlmh he executed foi the beuola di S Giiolamo m 
Ycmee, representing the sunt cuessm^ his lion, and some 
monks decamping m tcnoi The ai chile tuu and pei 
spcelive m this woik are superioi Othei woikb by Luigi 
aie m Treviso and m Milan 

VIVLS Jxi vn Luis (01 Lodoy icus) (1 192 1 5 10), a w ell 
known scholai oi the thud and fourth decades of the IGth 
centuiy, was bom at Valencia, in Spain, m March 1192 
lie studied at Pans and Loin am, ultimately becoming 
proiessoi ot humimty at the litter uiuvusity Yt the 
instance oi his fuencl Eiasmus ho pupated an edition of 
Au justine s De CintaU Da> which was pubhsheel 111 1522 
with a dedication to Ilcniy VI [I oi Ln^land boon aiter- 
waids he was mxited to England and appointed tut 01 
to tho Pnncess Mary, for whose benefit he wrote Di 
Uationc StucU% Putnhs DiM'itol'b Dan "While in. England 
he resided a good deal at O'foid, wheie he was made 
doctoi of laws and lcctuiod on philosophy Hav m^ openly 
declared himself against tho kings divoioe, he lost the 
royal iavout and was tin own into pnson, where ho re 
mamed foi six months On his release he went to bpam 
and afteiwaids to the Low Countnes, finally settling m 
Bruges, wheie ho mimed and devoted himself to tho com 
position of his numerous works, which were cluetly directed 
against the scholastic philosophy and the piepondoiant 
authority of Aristotle Ho died on May 6 , 1310 

A complt to edition of lus woiks w is published at Basel m 13 
(2 vols iol ), and another at Y iluncu m I7b2 

VIZAGAPATAM, a British distuct of India, m Madias 
presidency, lying between 17° 14' 30' and 18° 58' N lat 
and 82 a 19' and 83° 59' E long, with an area ot 3177 
sipraio miles Including tho Jaipur and Vizianagiam 
zammdaries, which are undci Bntish administration, tho 
area is 17,380 square miles Yizagapatam is hounded on 
the N by Ganjam district, on the E by Ganjam and the sea, 
on tho S by the sea and Goddvau district, and on tho W 
by the Central Provinces It is a beautiful, picturesque, 
and hilly country, forming part of the laige extent of shore 
known as the Orissa coast, but for the most part it is 
unhealthy. The surface oi the country is generally undu- 
lating, using towaids the interior, and ciossed by streams, 
which are dry except during the rainy season The mam 
poition is occupied by the Eastern GMts The slopes oi 
these mountains are clothed with luxuriant vegetation, 
amid which rise many tall forest trees, while the bamboo 
glows profusely in the valleys. Tho drainage on the east 
is earned by numerous streams duett to the sea, and that 
to the west tows into the Goddvau through the Indravati 
or through the Sabari and Sdlar livers To the west of 
the range is situated the greater portion of the extensive 
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/vnmdxii oi J upm, which 1 toi the a t pit x \) luh 
and jun flu noith md 11 ithwistot th di 1 nt is 
also mount unom In the exticrni until uinikiU 
miss oi bilk, c died the J 1m 111 , it t > 1 i l^ht oi )7 2 
tut, md 111 se m bijantel 1} v dlcv^ of 1 l 11 it thu 
]20(j icct turn th< mi^hlounij raises it < h < Uie 
}lun tl rg tin Lay ot Lentil ls c'cctdin Jy 1 eb 1 1 
fertile It is dcbcnhd is a vi t shat ot a Iti ic 

^uen with me ueuL and ^aideiis 01 n^ricaie ud 
tobaico Then n ^icit vaneti sit dm iti in th di 
tuit Ylon n tho ciast the an 1 o 1 \ id lclum tin 
prevailing winds ban ^ south easterly Thcivai., anm 1 

I am f ill at "Vm^ipatam exceed-, JO inches 

r IIa t nsus ot 1 sSl 1 tui in 1 the \ jului n it th eliuii i 
ex luxru oitht acuity tn ts it 1,7 0 if spu 1 s S )7 llo f 1 nl s 
S) ,uj-) In hulio 111 J upiu ml Yi/iuii-inn Itqeul n i 
the t jtal poj ul iti 11 of the diMlict \us 2 iS~ 1 1 1 1 d * 1 2 1 5 0 
fcuiilts 1-0 2B) <t whom 2fb0, t7t wuo Ilmlns - > a 
Moll unmceUub, and ->110 SJlnistnns r ih 10 nt In t>wns \utn 
pqulatnus of moie than 10,0 )0 \i/ — Y r/\( u u cm m l Y i/ix 
is vt 1 xm (/ i ) Amkqdh, lihhli, It > P , md 11 

II s 0 lb elu I eiO]S ue lue, winch 1 th* staph }i hid < I the 

uuntiy, uulsum 111 eultii ation >t ml^ois Us auc sdulls 
cimeleu Thoutual luuunl r eultn Uion m 3 Ss micmtul 

lbS,55) aues, 1xsidesl0,S3t> a* lesof foiebts 111 O ios-, ic euue 
of tlio dibtnet m lobY-hh w ib 1201 b U ot whi li the 1 m l yi 11 1 
4139,200 i litre au few industnes,thc pimeipal hem, cotton drths 
in 1 the. he lutiful f 0103 w utb >t \ 1/ i^a[ it tin towns On dn hs 
solutrou oi the Mu An l * 111} 11c Vi 7 i^q it tm ocuq led a p itw n o* th 
temtoi ) know 11 as the Noitlu in Cue us, w Inch w ei e < tied to t he L im 
In lia Comp my l y ti* tty in l7bS On tho inti nlu tion 1 1 the \ ei 
manentbettknnnt in 1 S02it w is foimcd into 1 s } u ite ell otei iti, 
md bmec then sex ei d t bailees ha\ e bu n made in it 5 1 hnnnsti itio 1 

V IZ AG APATA^ T, a municipal and seaport town the 
administrative headquarteis of the aboxe district, with a 
population 111 lbSl ot o0,291 It lies on a small bay, 
the south exticnuty ot which i& bounded by a piomon 
tory known as the Dolphins Noe, and its noilhun 
extremity by tho suburb ot YYaltan Tho town cr ioit, as 
it is called, is separated from the 39olphins Nose by a 
small n\er, which toims a bai wheie xt enters the sea, 
but is passable foi vessels oi 300 tons during sprm 0 tides 
Yizagapatam is tho icsidence of a Homan ( athohe vien 
apostolic It contains some to ood stiects, has a hand 
some hall, library, and leidmgioom, an excellent hospital 
and dispensaiy, and maintains a gloat many sdiocls The 
principal expoits aio giam and su & ai, and the principal 
industries oi tho town aio elk horn and ivory kmck 
♦knuks and ^old and silver filigree woik 

VIZLYD11UG, oi Gnurv, a port in ltatnagiu di tnet 
Bombay piesidene}, ludn, about 30 miles south ^t 
Hatnlgm town and 170 miles south of Bombay city, m 
16° 33 40" N lat and 73° 22' 10' L long It is one oi 
the best haibouis on the western coast of India, being 
without any bar, and may bo entered m all weathers, 
even to large blups it affords safe sheltei duung the south 
west monsoon The chief interest of the place centres 
m its foit, which is one of the strongest Mohammedan 
fortresses m the Concan, and uses giandly about 100 feet 
above the river 

About 1698 the pirate duct Anglia undo Yi/iadiue the 1 ipitd 
ot a temtoi y stietelmig for about 150 milts ilong tho roast, a ud 
from 80 to 60 miles ml md Tho foit surumlcred to tin LnA^h 
fleet m 1756, and was gmn ovu to the peshw 1 Iu M ay 1&18 ui 
nn&ueet&sful attempt was made to take Vi/ndrug, but, the whole 
of the distnrt of lUtm^iu laving now passed into tli< hunk, oi 
the Bntish, tho foititss suuendcioa in June 

VIZIANAGBAM, one of tho most ancient and extensive 
estates or zammdaries m India, included m the Yizaga 
patam district of the Madras presidency, with an aiea 
of about 3000 square miles, and a population (1881) of 
844,168 The chief town, Yizianagum, had in 1881 a 
population of 22,577. 

Tho zanundan first came under the charge of the English 
authorities in 1817, with a very heavy dobfc, but it was restored to 
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tin iaj,i five ycais attei waids clear of all incumhiances. It again 
camo under tlieu charge in 1827, diumg a minority, but on the 
i ija/s coming of ago it was again restored with a surplus, 

YIZIEL1 (Arabic Watir), literally the “burden bearer” 
of tbo sovereign. The office of vizier, which spread fiom 
the Aiabs to the Pei^ians, Turks, Mongols, and other 
Oriental peoples, arose under the first Abbasid caliphs, 
and took shape under their great ministers the Barmecides 
(see vol. xvi. p. f>91). The vizier stood between sovereign 
and subjects, representing the foimer in all matters touch- 
ing the latter. This withdrawal of the head of the state 
fromdiiect contact with his people was unknown to the 
Omayyads, and was certainly an imitation of Persian 
usage; it has even been plausibly conjectured that the 
name is but the Arabic adaptation of a Persian title. 1 
It appears, however, in the Koian (xx. 30, xxv. 37), wlieio 
Aaron is called the waztr of Moses, and these passages are 
appealed to by Arabic writeis as giving divine sanction to 
the institution. The title of waztr was often given to 
ministers of a special department, such as the treasury or 
the police, but the waJr (the grand vizier, as Europeans 
say) bore the whole burden of the state, and, although his 
position was absolutely uncertain, depending on the mere 
will of the sovereign, his power was unlimited. His place 
was one of dizzy grandeur but of extreme difficulty. He 
was expected to be ablo to answer all questions, realize 
every wish of the caliph, keep the coffers of the slate full, 
and yet find time to cultivate the personal favour of the 
sovereign by the display of social gifts. Such were the 
Barmecide viziers, the brilliant type of which all subse- 
quent Oriental ministers are more or less imperfect copies. 
Ultimately under the caliph R&di the grand vizier gave 
way to a mayor of the palace called the amir al-omard, 
but the old office and title were continued at the courts 
of the princes who rose on the decline of the caliphate. 
In Spain, where the chamberlain (Mjib) was the greatest 
officer of state, the title of wait? was given to governors 
of towns, and in this sense the word was the parent of 
the Spanish ah/mzil, 

YIZZINI, an inland town of Sicily, in the Italian province 
of Catania, 39 miles E.N.E. of Terranova and 34 miles 
W.N.W, of Syracuse, is a prosperous country place of 
13,960 inhabitants (1881). It has several churches (S. 
Gregorio, Minori Osservanti, S. Maria de J Greci), with 
pictures of some artistic or antiquarian interest. 

VLACHS. Vlach, otherwise written Wallack, is a* 
general name for all the members of the Latin-speaking 
race inhabiting eastern Europe. The name is in its origin 
identical with our “Welsh,” “Welshman,” and represents 
a Slavonic adaptation of a generic term applied by the 
Teutonic races at the time of the migration of peoples to 
all Roman provincials. It thus finds its analogies in the 
German name for Italy— Welschland (Walischland), in the 
Walloons of the Low Countries, the “ Wallgau ” of Tyrol, 
An early instance of its application to the Boman 
population of the Eastern empire is found in the Traveller's 
Song , where in a passage which in all probability connects 
itself with the early trade-route between the Baltic staple 
of Wallin and Byzantium, the gleeman speaks of Caesar's 
realm as Wataric** “Welshry.” In verse 140 he speaks of 
the H Rum-walas,” and it is to be observed that “Bum ” is 
one of the words by which the Ylaohs of eastern Europe 
still know themselves. 

The Slavs, at least in their principal extent, first knew 
the Boman empire through a Teutonic medium, and adopted 
their terms Ylach, YoloeE, from the Ostro-Gothic equivalent 
of the Anglo-Saxon e * Wealk” The name is thus of foreign 
origin, ihe nativft Ylaohs Oonfcinmng to this day to call 
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themselves “ Rumeni” Romeni , or oven Romani ; and it is 
from the native pronunciation of the Iloman name that we 
have the equivalent expression Rouman, a w ord which 
must by no means bo confined to that pait of the Vlaeh 
lace inhabiting the present kingdom of Boumania. This 
Ylach or Eouman race constitutes a distinct division of 
the Latin family of peoples, widely disseminated throughout 
eastern Europe, both north and south of the Danube. 
North of the Danube the Boumans inhabit, besides Walachia 
and Moldavia, Bessarabia and the adjoining ►South-Russian 
districts, a large pari of Transylvania and the Hungarian 
Banat, and extend sporadically from the Bug to the 
Adriatic. South of the Danube the central glens of 
Pindus form the principal nucleus of Bouman habitation, 
but there is besides a considerable colony in the Epirote 
distiict of Musakja, in iEtolia and Acarnania, in various 
districts of Albania, Thessaly, Macedonia, and the Bulgarian 
principality. In Servia this element is preponderant in 
the Timok valley, while in lstria it is represented by the 
Cici, at present largely Slavonized, as are now entiiely the 
kindred Morlachs of Dalmatia. 

The centre of gravity of the Ylach or Rouman race is at 
present unquestionably noith of the Danube, and corre- 
sponds roughly to the limits of Trajan’s Dacian province. 
From this circumstance the popular idea has arisen that 
the race itself represents the descendants of the Romanized 
population of Trajan’s Dacia, which was assumed to have 
maintained an unbroken existence in Walachia, Transylvania, 
&c., beneath the dominion of a succession of invaders. 
The Ylachs of Pindus, &c., on this hypothesis, were to 
be regarded as later immigrants from the lands north of the 
Danube. In 1871 Boesler published, in a collective form, 
a series of essays, in which he absolutely denied the claim 
of the Roumanian and Transylvanian Ylachs to be regarded 
as Dacian autochthones. He laid stress on the statements 
of Vopiscus and others as implying the total withdrawal 
of the Boman provincials from Trajan’s Dacia by Aurelian, 
and on the non-mention by historians of a Latin popula- 
tion in the lands on "the left bank of the lower Danube, 
during their successive occupation by Goths, Huns, Gepidie, 
Avars, Slavs, Bulgars, and other barbarian races. Fie 
found the first trace of a Bouman settlement north of the 
Danube in a Transylvanian diploma of 1222. Boosler’s 
thesis has been generally regarded as an entirely new de- 
parture in critical ethnography. As a matter of fact, his 
conclusions had to a great extent been already anticipated 
by Sulzer in his Geschichte des Tran&alpiniscken Dadem, 
published at Vienna in 1781, and at a still earlier date by 
the Dalmatian historian Lucius of Trail in his work De 
Regno Dalmatia et Croatia , 1666. 

The theory of the later immigration of the Boumans 
into their present abodes north of the Danube, as stated in 
its most extreme form by Boesler, commanded wide accept- 
ance, and in Hungary it was politically utilized as a 
plea for refusing parity of treatment to a race of com- 
paratively recent intruders. In Boumania itself Boesler’s 
views were resented as an attack on Bouman nationality. 
Outside Boumania they found a determined opponent in 
Dr Jung, of Innsbruck, who in his Anfdnge der Romitnen 
upheld the continuity of the Boman provincial stock in 
Trajan’s Dacia, disputing from historic analogies the total 
withdrawal of the provincials by Aurelian; and the reaction 
against Boesler was carried still further by T. Lad. Pi 8 
( U eber die A Istammmg der Rumdnen, 1880) an,d Prof. A. JD. 
Xenopol of Jassy (Les Rowmmns an Moyen Age , 1885), 

On the whole,— as often in controversies,— it may be 
said that the truth lies between the two extremes, Boesler 
is no doubt m far right that at the time of the migration 
of peoples, and indeed throughout the early Middle Ages, 
the hulk of the Rouman people lay south of the Danube, 
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FiS’s view that the population of the Homan provinces of 
Moesia, Ac., wero Hellenizcd lather than Romnuized, and 
that it is to Trajan’s Dacia alone that we must look tor the 
Homan source of the Ylach rato, conflicts with what we 
know of the Latinizing of the Balkan lands from inscrip- 
tions, mai typologies, Procopius’s list of Justinian’s Illyiim 
foi tresses, and other sources. Tlu\ Homan element south 
of the Danube had further received n great increase at the 
expense of Ti a j air’s colonial foundation to the nuith 
when Auielian established ins New Dacia on the Mas! m 
side of the rivei. On the other hand, the analogy supplied 
by the withdrawal of the Homan provincials tiom Hipaiiau 
Noricum tolls against the assumption that the official 
witlidiawal of the Homan colonists ot Trajan's Dacia by 
Aurelian entailed the entue evacuation of the Carpathian 
regions by their Latiu-speakmg inhabitants. As on the 
upper Danube the continuity ol the lloman population is 
attested by the Via Romanisa of eaily niodkeval diplomas 
and by other traces ot a Romanic race still represented 
by the Ladincs of Tyrol, so it is reasonable to suppose a 
Latin-speaking population continued to exist in the 
formerly thickly colonized area embracing the present 
Ti ansyl vania and Little Walachia, w ith adjoining Carpathian 
regions. Even as late as Justinian’s time, the official con- 
nexion with tho old Dacian province was not wholly lost, 
as is shown by the erection or restoration of certain tit ( ti- 
de-pout and castdla on the left bank of the lower Danube. 

Wo may therefore assume that tho Latin race of eastei u 
Europe never wholly lost touch of its former trans- 
Danubian strongholds. It was, however, on any showing 
greatly diminished theie. Tho open country, the broad 
plains of what is now the Roumanian kingdom, aud the 
Banat of Hungary were in barbarian occupation. The 
centre of gravity of tho Homan or Homancc element of 
Illyiicum had now shifted south of tlie Danube. By the 
6th century a largo part of Thrace, Macedonia, and even 
of Epirus, had become Latin-speaking. 

What had occurred in Trajan’s Dacia in the 3d century 
was consummated in the 6th and 7th. throughout the 
greater part of the South-lllyrian provinces, and the 
Slavonic and Avar conquests severed the official connexion 
with eastern Home. Tho overthrow of civic life and 
break-down of provincial organization was complete. 
Tho lloman element was uprooted lrom its fixed seats, 
and swept hither and thither by the barbarian hood.,. 
Nomadism became an essential of independent existence. 
On the other hand, large masses of homeless provincials 
were dragged off as captives in the train of their barbarian 
conquerors, to be distributed in servile colonies. They w ere 
thus in many cases transported by barbarian chiefs — Slav, 
Avar, and Bulgarian — to traus-Danubian and Pannonian 
regions. In the Ads of St Demetiius of Thessalonica we 
actually find an account of such a Homan colony, which, 
having been carried away from South-Hlyrian cities by 
the Avar khagan, and settled by him in the Sirmian district 
beyond the Save, revolted after seventy years of captivity, 
made their way ouee more across the Balkan passes, and ! 
finally settled as an independent community in the country 
inland from Salonica, Others, no doubt, thus transported 
northwards never returned. It is certain that the earliest 
Hungarian historians who describe the Magyar invasion 
of the 9th century speak of the old inhabitants of the 
country as Romans, and of the country they occupied as 
Pascua Ronimomm ; and the llussian Nestor, writing about 
1100, makes tho same invaders fight against Slavs and 
Vlachs (Yolochi) in the Carpathian Mountains, So far 
from the first mention of the Vlachs north of the Danube 
occurring only in 1222, as Roesler asserts, it appears from 
a passage of Nicetas of Ohonse that they were to be found 
already in 1164 as far afield as the borders of Galicia. 
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It is neveithelcss true that thiou<Ju*ut the call} Middle 
Ages the bulk of tin Rouinan population lay south ot 
the Duuube. It \\,h m the Balkan lancK that the Houmaii 
iai*e and language took their character tatic mould. If 
is hoie that this new Illyrian Uomaiuc hist rises into 
histone prominence. Ahead} m the 6th <uifmy, as we 
Julia hum the plain names, such us N t pteeasas, Buj 0 ualtu, 
Olisiua, Ax., giv» nby Procopius, thellounuu language was 
assuming, so fm as its Latin elements v\ue com emu 1, 
its typical iorm. In the somewhat later campaign** ol 
Comment ioIus (387) and Fi islus, against the Avars and 
Slovenes, w o imd the L, it in-speak mg soldiciy ot tlu E e tern 
ompuor making use oi su< li Romance exp! c >sion «, as wl torna, 
hate*” (turn, brother !), or “suilea” (out oi bed) applied 
to a watch (<f. Houman u a so culea” - Italian “coiuaisi” 
■fex-(s-) privative). Next we find this warlike H ouman 
population largely incox pointed in the Bulgarian kingdom, 
and, if wo aie to judge lrom the names Pagaims and habinus, 
alieady supplying it with ruleis in. the bill century The 
bit nding anil close contact duiing this period of the surviv ing 
Latm population with the Slovene scttleis oi the peninsula 
impiegnatedtho language with its large Slav onic ingredient , 
and the considerable Albaniau element in Houman, as well 
a & the still greater clement of Itouman in Albaniau, is alone 
sufficient to show that the two languages took their charac- 
teristic shapes in a contiguous area. Tho fact that these 
peculiarities are common to the Bouiiians north of the 
Danube, whose language differs dialectically from that of 
their southern brothers, shows that it was this southern 
branch that throughout the early periods of Houman his- 
tory was exercising a dominating inlluence. Migrations, 
violent transplant rtion, tlie intercourse which was kept up 
between the most outlying members of the race, in its very 
oiigm nomadic, at a later period actual colonization ai 
masse and the political influence of the Bulgaro-Vlachian 
empire, no doubt contributed to propagate these southern 
linguistic acquisitions throughout that northern area to 
w hick the Eouma u raco was destined almost imperceptibly 
to shift its centre of gravity. 

By zuntium, which had ceased to be Homan, and become 
Romaic, renewed its acquaintance with the descendants 
of tho Latin provincials of Illyricum through a Slavonic 
medium, and applied to them the name of <£ Vlaclr,” which 
the Slav himself had borrowed from the Goth. The first 
mention of Vlachs in a Byzantine source is about the year 
976, when Cedrenus (ii. 439) relates the murder of the 
Bulgarian czar Samuel’s brother “ by certain Ylach way- 
farers,” at a spot called theEair Oaks, betweeu Castoria and 
Prespa. From this period onwards the Houman inhabit- 
ants ot the Balkan peninsula are constantly mentioned by 
this name, and we find a series of political organizations and 
territorial divisions connected with the name of u Ylachia.” 
Within the limits of the present article it is impossible to 
give more than a short synopsis of the most important of 
these, while for a history of the later Itouman princi- 
palities of Walachia and Moldavia tho reader is referred to 
the article Roumania. 

1. The Buhjaro- Vlctch Empire . — After the overthrow of tho older 
Bulgarian czardom by Basil Bulgaioktouos, tho Ylach imputation 
of Thrace, Kkenms, and tho Mocsiem hinds passed once raoie under 
Byzantine dominion; and in 1185 a heavy tax, levied in kind on 
the cattle of these warlike mountain shepherds, stirred the Ylachs 
to revolt against the emperor Isaac Angelus, and under tho leader- 
ship of two brothers, Peter and Asen, to found a now Bulgaro- 
Ylacliian empire, which ended with Kaliman II. in 1257. Tho 
dominions of these half-Slavonic lialkRounian emperors extended 
north of tho Danube over a great deal of what is now Roumania, 
and it was duiing this period that the Ylach population north of 
tho liver seems to have been most largely reinforced. The French 
traveller Rubruquis speaks of all the country between Don and 
: Danube^as <£ Aten’s land” or “Bl&Taa.” 

i % Ghr&ti Walachia B\«#fo) # ~It is from Anna Coxn- 

; nena, in the second half of tho 11th century, that we first hear of 
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a Via h s ill mcut, tho nucleus >t which was, tlic mountainous 
u mi oi 1 htssalj LoH]ainm oi luld i m the suet culm ^ecntuiy, 

Sji\(S in mt uslm 0 ic unt of this Lioit Wilichn, wlncli wxs 
tluu runi[ l toly mlqauknt It ombi iced 111* southern and 
r nti il i in., s cf r Indus uid c tunic 1 ovci fait of Micalonia, 
ti us including the i n ion in whu.li the Roman bottlers ltioili nod 
m tlu ft i f St 1) nutuus lnd li\ed then ibede ifta the Litin 
( >n pi st oft >nst intmoj. lo Gn it W diehia w is included m Lhe eu 
1 ^11 i tit ill] mis, hut it ‘-oon icipi eus as an independent 
] nn i[ lit} mi lei its oil mmc wliitli attei { issmg unlerthejokt 
if Lh s il ini[eioi Dubhiu w is finally con pieicd by the lurks m 
Mail} l tli n >ld ] lmlioes weie still iccoul d to the in 
htl it mts m l th u ti\ s w i limited t> in xnnu 1 tnhute to the 
suit mi X ah lc Sm e this [cindtho Mcgilovlacliitcs have hen 
1 1\ II 11 lu/i 1 1 ut tiny in. still lcpiest nted 1 } the flounsliing 

I/int/ u st ttii nunts ot I in lus md tiaei s ne at i>i esent i eieej title 


uiioug then < 1 i natioml houm in u action 

0 little IF thUuu (Mi h.pa BA .a.\ia) was a liiine ipplicd by 
l vintme wntcis to the Rouman setth ments of xEtoln and 
At am inn and with it liny hi m cl udul “IXpjei 'VVilaehn oi 
Atfcvfihaxa Its inhabit mts iu still iq u^cnti d by the T/uitzus 
of the \spwj tamo and the Ku 1411111 (hliek t ipes) of Aeam mil 

1 Ik U il til s (Ytxtcnladn) if the JJ i*st — lluso aie already 
mention I is JSijn Trftun by the Iicsb}tci ot Duelei (a/c 1150 ) 
111 the oil Dalmatian Iittoul ml the mount mis ot whit is now 
\1 mtcnegio, Ihize^ounn md Kntli Alb mix Otbci colonies 
extended thioi 4I1 1 ^uat \ nt of the old fc> lvian niteiioi, where is 
1 legion still eallecl tetxia Vliskx ox “Old Waliehia ” The great 
lommeKnl txple ot the eist Adnatie shoies the lopubhc of 
l a^nsi s cxiis m its on^m to li ixe been x Roinnan settlement, and 
in my \lx h tiaees sut vivul m its Hrei dulcet Philippas de 
Oiveisis, who destubttl the city as it existed in 1410 sxys that 
“the vuious >!lic is of the ie[ iblie do not make use eithei of Slav 
01 Itilnn, vutli whieh they corn use with stimgeis, hut x ceitun 
otha eh diet enly j 11 fully intelligible to us Latins, * and cites 
wells with stnng Rouman iflnutie» In the mountains alove 
1 igu-aa a numliL of Ylirli tubes ait mentioned m the archives ot 
tbit city, in l the oii 0 mal lelxtionslnp of the Ragmans and the 
uom idu All me lopiebcntativcs of the Romm piovmcnls, who 
piesei ved x ti x Iition xl knowledge of the olel lin s ot communication 
thioUj-Jiout the pemnsulx, c\pl uns the extiaoidmary development 
of the Rx^usan commaee in the 14 th century the Mxviovluhi 
01 Moiluhs ixtenehd themselves towards the Cioatian boideis, 
and a luge pait ot miiitime Cioatix md noithirn Dalmatia began 
to be known as c Moilacclm ” A “ Major TI ichn wxsfoimcd 
1 bo ut tin tuple fiontiei of Bosnia, Cioitia, and Dalnmtia, and a 
* Little AVal ulna as fai noith as Pose^a Tho Morlicks have 
now l e omc SI iv omzt 1 

5 Cm f ftina — The extnme Rcuman oftshoot to the noith 
west is still lepiesuitai by the Cici ot the V il d Aisa and adjoining 
Ishiin dibtuets They iqi< sent a X 5 th cuituiy Moilaeli colony 
fiom the lsh of Y14I11, and had fotmaly a widei externum to 
Tueste an 1 the counties of Giadisca and G011/1 1 The Cici aie at 
pt esent 1 ipully losing then native toujue, whieh is the last re 
muiniug lcpresentative of the old Moihch and toims a connecting 
link between the hi 0 Roman (or Roumin an) and the Macodo- 
Iw nun (01 I/iat/u) dialects 

t> Imamus 0/ Tiamjhaiua and Hungary —As aheady stated, 
ataigo pait of the Hungman plains weie, at the coming of tho 
Magyars 111 tho *Hh centui} known as lormnot mi At a 

latei peuod pnvileged Rouman communities existed at Pogaras, 
wheiowxsa &tha VlatJiomm, at Maimaios, Dcva, Hitzcg,ilun- 
> ad, and Lugos, and m the Banxt wae seven Rouman distiiots 
Two of the gicatest figmes m Hungarian lustoi}— John Coivmus 
of Hunj ad, and his son King Matthias— wore due to this clement 
Oppressed by tho dominant iaco, which had deprived thorn of their 
ancient privileges, the Roumans of Transylvania and the Banat 
rose m 1785 under Hona, Closca, and Cnschanu This Rouman 
“ Jaoqueue ” was suppressed, but Joseph II declared the peasants 
rreo Since that date the Rouman element in this part of tho old 
Daoan region has hugely increased in numbers, though it has 
hitherto laded to secure its political lights The contiguous dis 
tnct of the BuLovma, a pait of Moldavia annexed to the Haps 
bttig dominions m 1775 , remains unda the Austrian Government 

The present numerical strength of tho Roumanians may aomoxi- 
mat^y be given as follows — ^ 


Southern or JmnUar branch in Pmdus, &c. 225,000 
Rounsan^ of Tnmoh district 150,000 

Itowfcww 4 R 00,000 

Itt 4 500,000 

la Beawabia awl soatli Su«sis, 600,000 


In 


sepeCWiYof ' 


975,000 


^ not unfieqnent to 
Spwawds au<l 
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Piovcn^als They are usuall} shoit md dul llioso ot I m las 
hive sliaipa cut feituics and some Slovene tints m tl n jhvsio 
gnomy Tho i ice his i ^le it nitmal l%\ i itv f >1 ti i le in I ru i u 
factum The Ylxehs excel as buildcis xu 1 litisius but lutxl ly 
as ivoikcis mm til, then Immeixl cut i] use is ils> i mail abl 
uid some of the j uncial bankm 0 estibhsbincnts m \i mu tie 
due to membeib ot this i no An cxti ic 1 linuy e tm] 1 f then 
successful enter i use m tho Bilk in |aimsuli is sm [In L 1 y th 
lustjiy of Mos hopolis on the J \ li oti side of 1 m lus which w is 
founded b} a Ylicli colony in the loth cuitui}, m l \ 1 1 li imt 
onl} became xjopubus lommeieiil st xj 1 Uit i ntie 1 lit l 1} 
cultm e Moschoiolib fossessid x hi ( ] ul li 111 i u y ilmnshn^ 
schools and a piiitiiig ficss, fuinwhi h issue 1 1 th t leek and 
Lonmin boolw of a leli^ious an l set listi lntui 1 limni 
since completely II ellem/ed w i-, xlso o£ houm nui in d t >vo 
(Mmcm) is anotliei flouiisliinc, I mnnu ul n} m the s tm i n 
and though Mos hopolis has iillen a \i tun th ixv s j f th 
wild Amauts a local suceessoi Ins s[ 111114 u[ in til lisni-, 1 \\u 1 
Gjuitzn Hit Rouni ms make ^ojiI soldiers iswxss 11 it 1 1 nn 
In their customs and folk loic both Litm xn 1 Si lv mi ti 1 liti n 
as^eit themselves is 111 th 11 laUv,ui 0 e Ot then R mui ti ? liti >ns 
the Tiaj m saga, tho eclcbiatim of tiie Ros 1I11 an 1 Jv ih 11 1 1 tli 
belief m the “stn^a 1 (witch), the in m s of th iiunths ml liys 
of the week, miy le tilen as tv[i il (\ mj 1 s Sonu L m u 
words connected withtht Chiistian lcli^nu lik hisuiei (hi lliei) 
=aehuieh, botez— hxptizo dunam a— bun lt>, pi >t (pcsLytei) 
pncst, point to a continuous tulition of the Illy inn ihui h 
thou4h most of then eeelcsiasheal turns, like then lit ui } xn i 
alphabet, weie deuved horn the old blovtn I11 most that ctn 
coins political oigxm/ation the blavcmc il meat is il 0 11c 
pondciant, though thne ait words like imj u it nil] 1 il 1, 11 d 
domn = dommu&, which fiomt to the old stock Mtny wa Is ic 
latmg to kinship aie alsx L itm, s>me lik v 1U14 (vitiu us) i ithc t 
in law bung alone piescive l by this hi inch of the 1 Oman 1 tnnh 
Although of the actu xl \ ocabul 11 y only ibe ut one filth is J itm md 
two fifths, or about double the amount SI xv omo (see Cih 1 , lh h 1 
nairo cl Etymologic Daw Immine) the H ieit 1 picjoiti 11 of th 
words m common use is still Litin Mmy woids, Itovuui ol 
common and mdispensibh use, thosi even ( >um t d with 1 It is 
nearest to, the hcxif, as for instance tin hmmui lube - t > lo\ 
and maun- a mothei, aie themselves ot bl iv onu on m Alik m 
the dwellings, customs, and costume cf the Mich ra 1 \vt ut 
countu at every turn the dominating mtlui lie of tin SI 1 v pi j It 
by whom they wei e sm 1 ounded This ( xtci u xl in Urn n how c v 1 , 

has not by any means iffetted the sttou4 jnlr of Romm on^m 
which is the hcnloom ot all membcis ot the Routu in no U< 1 
Ionization itself, hithuto successful nuoug the smthem ixounnns 
has received 1 check m the Pindus legion, while noith ot tin Danube 
the Rouman ixeois continually gamin*, it the expense of it HU4I1 
hours A glance at the ethnogiaphic map of exstc in Ruk>x < shows 
that the iceonquest of Tiaj m s Dat 1a by the Latin 1 it < is ahe idy 
piactiully completed, and with thi tnumphmt fuognss of ihe 
pimciple of nation ility m the Danubi in 1 xrnls tin itumou of Iktuu 
Romana un<lm a single sceptic cannot long be clef a red (A J L) 

, VLADIKAVKAZ, a foitifxcd town of Itussxa, m the 
province of Teiek, ib advantageously and picturesquely 
situated at the northern base ot the Qreat Caucasus chain, 
on a laxsed plain, 2230 feet abovo tho sea level, where the 
gorge of the Teiek emerges from the mountain tia< ts It 
is the present terminus of the railway fiom Hosiou (q v ), 
which is intended ultimately to cross the mam ndge Tho 
foi tress, foimerly hut a small ledoubt, erected in 17&I at 
the northern entrance of the pass by which the Caucasus 
used to be crossed, now stands higher up, and is connected 
by a budge with the town proper Vladikavkaz is now tho 
capital of the pi 0 vince It is tidily built, and its popula 
tion since it became an entrepdt foi tiade between Russia 
and Caucasus has rapidly giown (32,340 m 1883) lhe 
transport of merchandise is the principal occupation of tho 
place, 400,000 ewts of goods annually amvmg by rail to 
be forwarded to Tiflis, while 160,000 cwts are sent fiom 
Vladikavkaz northwards 

VLADIMIR, a government of middle Eussia, bounded 
by Moscow and Tver on the W., Yaroslav and Kostroma 
on the 1ST , Nymy Novgorod on the E«, Tamboff and 
Ryazan on the S , has an area of 18,864 square miles. It 
extends over % eastern parts of the central plateau of 
f$T7 wiuc]l ^ average elevation of fiom 

800 to 950 feet above tho ©ea, and grooved by rivet 
valleys ^00 to 450 feet Wow the 
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geneial level so that the counti} hi a lull} o] pe'uxnu 
on the bulks of the chief nveis Hi luustnno ckj its 
sion ol the mwldle VoL,a and Oka extends into the c ist< in 
pails of the n ovunm ut The Uppci C ubomtuous him 
stono f , ot which it is mostly built tip, no eovcied with 
Permian sandstones tow nils the oast ind jatclics of 
Ima sic days — denxtdtd lummfcs ot foim il} cxtcnxiv 
deposit'*— me scaltcied ova it suitaee C it acorn*. dc 
posits aie supposed to nuke then app v me m the 
south r Lhc v holt is routed with i thnk licit of 
bouldu clay, considued the bottom i ioiame of the 
Noith Piuopean ice sheet and oveilxid, m its turn, m tli 
depressions, by extensive Licustum tliys tnd ai Is 
r lhe soil is thus for the most put untutile, mu m the 
district of Yuuelf, vvhcic nc found pitches ct black caith, 
which ot late ha\e oocisioncd a good dtil ot discussion 
amon^ Bussixn geologists Tionoie is widel} thihtsed, 
and cluna chy and gypsum are met with m scvual pi ucs 
Pelt is of common oceui ic ncc As for coil, it iscutxin 

tint the coal bearing Lower Cubomii ions stiata of flic 
Moscow basin would bo encounteied by boung to a 
ceitam depth, no such explorations howcvei, lino ytt 
been made, as foiests still oovei extensive tracts in the 
southeast, and the numerous manufaetuiob of Yladimu 
sufiei from no hek of fuel The climate itsembhs that 
of Moscow, but ib a httlc colder, and still mote contmc util, 
the aveia^e yearly itmpciatuie at Vladimir io 3fe P 
(Tanuaiy, 16°, July, bG° 5) 

The Oh i ileus tin ou rt h the ^ovemmonf tvi 80 nulls md is 
navi^xll tlueughout Of its till util us the Rlyisnrus niwgil le 
to k >v u II and < v en to A ladimn m sannun and timl u is floiied 
oil the le/x Smill likes ne mnnuous, tint of 3 hseluvoo oi 
i eioya*.iul (i miles m length) has lust xitxl initiations Pc lit I 
having hue at puicl m Ins bovliool his fust cxjeii nets m navi 
gxtion M Indus eoui moil than half a million lues 

Ihc popuhtnn <J 3 9 3 10 in 188 j) is thoionghly Cheat Russian 
the linmsh tubes JVImomi anl Aluy i which i miulv nih ilitcl 
the legion hive been ul sm bed b> the Slavonians, is ilso hi\ th 
kaiclimswln up suppose d to hav c fonneil) mhiht d the tern 
toiy the distend ints of th few bundle l k tulitu hrmhes which 
wcu scttlcl by Petei I on tilt shuestf l ike Pci vashvl still, 
how ev ei , m xmta.ni the u 1 ni^u ige Agncnltm c c mit 1 on e\ c 
when but is m x pospuuis state onlv < n tin left 1 ink of the 
hi} ismi and cm is zmpoit d T lie culture ot flax loth ten 
lotd nnnufictiues anl fei cxpnt — sp cull} ibont Mclnihi — is 
impoitint, so ilsj in tint ot hemp m l gu lumic, Nxtuidl \ xs- 
tmeshcin^lv no m ms dctieicut the numlei ot cittle is itci 
thin mi 0 hfc U exjiLtel m i jionna so I ichwai 1 m i^n ultuie 
The tveixge cups ot the >ens 38So-80 wa — i}t, 1 100 300 
quart is, o its 1 007,000, wheat 0b 100 hnlev, 00,000 otha* 
giam 250 800, anl pot does, 02 100 In 1883 thciewen 3 2o 000 
cxtth 210,050 lioiscs an 1 3 30 000 slice] 

A distinctive feitnic of Vhdnrm is the gicat varuty of petty 
bales ( imtd on in LtsvilUgcs bj }f xsmts who btill ( mtinue to 
cultivati then allotmontb and thus combine innmtactim with 
a^iuultuK Nexily evuy village has its own &peinlty an 1 while 
in some of them almost ill the m lie populitiou leave then homes 
ui l go in numcious a rich (set vol xxi p 84) ill ova llussia is 
cujentus masons iron i oof mikns or as <7 u (]cdlus oi ti ail 
line, muchuits) otht r tillages hav e tin n speci iltu s in soun brant h 
of manuf utuud pioduce Nt ail} 30 000 1 aipuiters leav c M ulnmr 
eva> v<ai "W holevilhgtb ucengi^cd m puntmg sacud pictuies 
oi ikons uul tliao no weekly tins, wheit no ftwei thm 130 
cut loils ot phnks foi sut h woiks ar bought evtiy week during 
wmiex Although the ikons aie sold at i shilling the hunched the 
ag^regite tiale is valued it £150 000 a Vtax ml thf ’Vhdimu (oi 
i itlnx Su/dil) ]ictuies b] i ead all ovei Kussn and tlie B ilk an 
peninsula In othr l village s some 1200 nn n ai t unplo} ed m m ikmg 
sickles, knives oi locks Wooden vibs Is b>\cs, and baskets, lajph 
(shoes math of hmo tiee baik which ut woni m Great Ihissn and 
aie produced bj the million) wheels and sled n cs, sieves, combs, 
woollen stockings nil gloves, shtopsknib and slice pskm gloves foi 
peas tuts felt, all kinds of to}s, e u tin uw no uul fm ill} all kinds of 
woven fabnc s aio &o many sjk ( i iltie s of sc j>ai ito v ill iges In 1884 
3O2,0OOpersom weie dinctl) tngogcl m ]>cttv hades xn which 
xndood Vladimir oocupios tin fust iauk m Kussia, the annual pio 
dud ion (63,000,000 loubles) bung one tluid ot tho total foi tlio 
whole country, Mo<k ow omtung m xi with 37, 300,000 xoublcs 

The manufaotuuB of Vla<hmii ue eqnilly important out of 
the aggregate production ol the fifty governments of Euxopean 
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I nv. n .n i k rn ill] ii 1 1 \ i 1 n 1 

8S Jt O00 l nil 1 1 n 1 u i ii l iu ill i it 

m hi le 1 in th t »si s h il ii 1 t w 1 i i ]1 \ hi 
in mif i fm s(H2 GOT hi mil ill nh i H \ m i 3 1 

its | i > h ti n it is i ] nlv t \1 s w at I S 1 i m ^ 11 

dufinluslml tdhsli it i ti nnillii i 1 us Ji 
eh mi 1 mlu in il h till i s ml tin n 

VI limn is hvil l ut t i n list t tl 1 f i v f 

will ll (with ] I 111 If l T S i 111 \ i Mil ) is I 

Al mb il h n v ^ i il 11 < ) \ v fl 0 ) 

hi 1 ill i t 170 Ml i vl ( / ) 1 s ] i tii l / U\ 1 iv 7 1 I 
1 ii tl -~00 snu O j 21 i 0 Ml li 1 ^ f u il 
b77<) t ] i i 1 1 ( < 1 ii l ^ 1 1 ll 1 1 v i Ki 1 if h 

( A ns nsl (b»0)) ml ( iv i* vsk 1 7 SO J u hi t 

ipil mst it iili ns Iv nn ( u v 1 hh 1 u u 1 \ i l tl 
tli u Uiii villi^ s ai m i mi] n litl i t 1 ti ii wi 

VLlDFMIIi, (liitil of tin ibi\t 0 <\ot ant, is known 
in hibtoiy as Vlatlinm on the fxl^asmx, tc distn^ui^li i 
tiom Mvlimn mAolhxnia It is iictairspiclv sitiuit l 
on the KI)asmt md L}bed, lit miles lx i id to the 
cist of Moscow Thg L}lid divides it mt » tv o ] xits 
]\tcnsL\e clieu) maidens occupv the suirounling slopes, 
e (h with its smill wxteh town, 1 tvin, eouls dnw n m dl 
dimhms to be shaken b"} tin w itdiei when lnils tlx^lit 
r lhe kuinl stxnds on x hill xml (ontams tv o \uj old 
c xthedials- the TTsjtcnskiy (II A0), whcie all pimces oi 
Yladnnu have been buned, md the Dmitnevski), icsioied 
in IS 31 m its old st}le Scveixl eltmehes datr firm the 
J 2th centmy The f Golden (idtt — x tuumj h il ^ato 
mounted b\ athuich— wxs luilt by Andiu I>o a olubskrv 
iu 115s On the whole Yladimu is a clcenMii^ pi ice 
its population has onl} inn to IS, 120 in l s S! iiom 
1 3,bb A m lb59 The manufactuie •> cxrt foi the most iait 
insignificant, and tnde lixs not the linpoitance it ha^ m 
sune of the district towns 

A 1 idimn vv xs tound l in th 12th cental} It fust mu s into 
notice in il "1 when hull i Ba dub^ki} siaetl} 3 it A v h n x i 
— the dom an of las tathei in the pnnaj ility oi lue 1} — m t mi^i it 1 
t) the new 1} s tth 1 linlol Su Id vvh k Iu huanu (1107) A ml 
j i mee c f th pi m u ahties it A 1 1 limn feu/ hi an 1 1 o>t >fi l )ui mg 
the next cenlutv Alxdiimi l a line tire (lint t wn oi tlie Kn mi 
s ttli mints in the l ism oi the Oka and till 1328 it disputed the 
siqmciit} with tlu i w ]>ima]alit} ot AI iscow (?) In th 
1 1th t ntui v it l e gxn t > fall t dt ea\ an l hi e Bskofl it is n nv 
cue of the 1 ss nn] oi tint ] r )\ imul uti s ol Bussn 

VDIVOSTOK, the chief naval btxtion of Kussia on 
the Pacific, is situated m 43 7 h T Jit and 131 A A ]] 
long, on thoGult ot Petei tlio Grext m the Sea ol Japan 
Tins which a length ot nearly A0 miles, and a 
width at ito enhance ol 112 miles, is divided into two 
lai^e ba>s — Amui and Usuri — by tho hilly jemusula of 
Muiavioif Amurskiy, continued in a gioup of inlands, of 
which the Ko/akeutrh oi Itusskry (Tohangitun) is tho 
laigest A nanow strait, which has xeceivcd the higli- 
soundmg name of tho Eastern Bosphorub, sepaiates tins 
liom the peninsula, and Vladivostok occupies the northern 
*>hore of one ot its hom like expansions, which the Ilussixns 
have called tho Golden Horn (Zololm Ilog) The depth of 
tho Eastern Bosphoius ranges from 13 to 20 fathoms, and 
that of the Golden Horn fiom 5 to 13, tho latter thus 
a floidmg a spacious hatbour, 

—one of the finest, indeed, 
m tho woild TJio hills are 
covered with foiests of oak, 
lime, birch, maple, coik, wal 
nut, at acia, ash, aspen, pop 
lax, elm, apple, peat and wild 
eherty, with a uch under 
giovvth oi the most varied 
shiubs Excellent timba is 
supplied by oak and cedai 
foiests not far off The climate, however, is severe, if 
compaied with that ol conespondmg latitudes m Europe 
Though standing in almost tho same paiallel as Marseilles, 

' Vladivostok has an average annual tempeiature of only 
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38° 5 r , and, although, tin gulf lt&elt never freezes, a 
tlun ice cm t foim^ along tlic shores m December, keeping 
bhips ice bound foi fi >m thirty to forty five days 

Tho settlement of \ tadivostok, though founded only m 
1861, had m 1886 13,500 inhabitants, chiefly military, 
and foi hundicds of miles inland the sole population eon 
<usts ot the small military posts by -which communication 
is maintained up the Suitun to Lake Khan^ka and the 
Cossack settlements on the Usun Vladivostok is con 
meted with headquarters by telegraph 
Sin o the ti uislu nco ot the n ivy woil shops from Nil olauvsk 
th \\\ his ^unel m mqrituict It Ins n \xo gymnasium for 
J j>s (O0 pills) a club an l i utwsjija The ltn joits of brfch 
Run ran ml foiupi^o Is luim n the list Jiu ycais hxve roadie 1 
au avai n e ot horn 2‘ to 3 millinis of l uhles , but the exports 
are insip ill mt fcom 3000 or 4000 Core uis hnl niqloym it 
m tho i ult cf Pctei th ( reat m ^atheun^ the c hblc stance l 
Tm nm lit i) a i which about 70 000 cwts (£4 r 000) no 
s nt to China annually iho hscoveiy of & dd m th ntxjxbounn^ 
dim ill clqcsits biou to lit t ^ethei somuhundie l& (i Chinese lut 
the hussixn ( uini cut c n } lie i them to withdraw The 
amount of gil 1 is, how ox ei l ot l elu\ ed to be umuuei alive 
llic Gull of Pcta tho Gu it w is discouuil m 1S52 1 y the Fieneh 
ooi v ttc ( apn lease nnl named tho Golle dAnville Iwo 
y ems htfi tcunt Pat} i tm on loai 1 the higate <e Pallada 5 do 
suib 1 th s utli westnn j ut < f the guli and tho B »v ot Possiet 
In m ] n^lisli squxdion mapped its mi Idle pntun as fai as 
I da (Askold) Island uid gue it the name of A ictom Pay Hie 
whele gull was mapped m 1$Q ly the Russian ships Arauioa’ 
and btiyeloh, and two ycais liter a Bussian jot winch attei 
wirds ic ervtd. th* name of A fadn ostok w is estabh&hed 

VOGELWFIDI feco Walti i* v ov nrR VoGJcr weide 
VOGHEIIA (F? us In c), a town of Italy, m the pio 
vinco of Pavia, and 10 miles by rail to tho south south 
west of that city, on the Staff oi a, formerly the Ilia (a 
tnbutary ot the Po), here ciossod by a fine bridge Tin 
fortifications erected by the \ isconti in the Middle Ages 
hive given pi mo to a series of shady promenades The 
large church of San Lorenzo dates its foundation from the 
ilth century, but was remodelled in the baroco style 
about the beginning of the 17th The neighbourhood is 
feitrle and produces much silk, m which, as well as m 
corn and wme, an active trade is earned on The popula 
tion in Ibbl was 10,785 

VOGLElt, Giotto Tosfph (1749-1814), usually known 
as Abbe Vogler, organist and composer, was born at 
Wurzbuig, Juno 15, 1749 His father, a violin maker, 
while educating him for the ehuich, took every opportunity 
of encouraging his musical talent, which was so marked 
that at ten years old he could not only play the organ 
well, but had also acquired a fair command of the violin 
and &< mo other msti uments w ithout msti notion In 1 76 9 
he prosecuted his higher studies at Bamberg, lemov 
mg thence m 1771 to Mannheim Here he composed a 
ballet for the elcdoi Karl Theodor, who, charmed with 
his talent, sent him to Bologna, to study under the Padre 
Martini Unsatisfied with tho method of that learned 
theorist, ho studied for fiv© months under Valotti, at 
Padua, and afterwards proceeded to Home, w here he was 
ordained priest m 1773, admitted to the famous academy 
of Arcadia, mad© a knight of tho Golden Spur, and 
appointed protonotary and chamberlain to the pope 
On his return to Mannheim m 1775 Voglei was 
appointed court chaplain and second “ maestro di cappelh 
Honow established his first gieat musu school, to winch 
Winter, Ritter, Kraus, Danzi, and Knecht earn© for m 
sfrnctiom Hie pupils were devoted to him, but he made 
innumerable enemies* for the principles upon which he 
taught were confessedly opposed to those of all other 
twftW whatsoeyor He had invented a new system of 
fingering tot fee harpsichord, a new form of construction 
for the organ* mb n new system of musical theory founded 
fjPQty tet Of WtefetJk Moisart condemned the fingering as 
<< phanga in fee construction of 


the oigan consisted m simplifying the mechanism, mtio 
ducing free reeds m place of ordinary reed stops, and 
substituting unisonous stops foi the & ieat “ mixtures ? 
then m vogue 1 Tho thcoictical system though jio 
fcssedly based upon Valotti s pnnciplis, was to a great 
extent empmeal, and, like the scheme foi revolutioni/ 
mg the oi & an, has long been foi to ott n Nevertheless a 
certain substiatum of tiuth seems to have undcihin ill 
his new heresies and, by Mitue of this, m sj ite ol a i i b i 
for refoim amountm 0 almost to madness \oJki xm 
doubtedly exorc sed a powerful mllucnce c vei the j ro^ic&s 
of musical science, and munUicd amen., Ins disciples 
some of the greatest geniuses of the peued 

In 177b the elei toi removed his (out t( Munich 
Vogler followed him thithei m 17 sO, but, dissatisfied 
with tho leccption aceoidul to Ins dnmatic compositions 
soon quitted Ins post, and tiavelled foi some yens m 
Spam, Gieece, Armenia, i emote distnots ot Asia tnd 
Africa, and even Greenland, m seal eh of uncoil iq ted 
forms of national melody In 1786 he wi q^antel 
“ kapellmeister to the km a of Sweden, founded Ins second 
music school at Stockholm, and attained cxtiaoidmaiy 
celebrity by his performances on an instrument calhd tin 
“ oiehc&tiion, — a species of oigan invented by lumbdf 
In 1790 he brought this instrument to London, and pa 
foimed upon it with to reat elfect at the Pantheon, ioi the 
conceit room of which he also constructed an organ upon 
his own principles Geiber alleges that oi nn jedals 
were unknown m England until Vo to ler mtioduced them, 
during his residence m London Thx assertion (I is 
proved by a MS Concerto, by Handel, now m the Royal 
Library at Buckingham Palace, dated February 1 7, 1740, 
and containing an obblu/ati pedal put, nevei th< less, it is 
certain that the abbe s pedal j laying e\c ited gi eat attention 
His most popular pieces were a luguc on themes hum 
the “ Hallelujah Chorus/ composed aftei a visit to the 
Handel festival at Westminster Abbey, and A Minna l 
Pniwejoi Ike Ou/arfy by Knecht, containing tho mutation 
ot a stoim 

Fiom London Vogler pioceeded to Rotterdam and the 
chief towns on the llhme At Esshn^cn he was j usenti d 
with the “wme of honour ? reserved toi the use of 
sovereigns At Piankfoit he attended the coronation of 
the emperor Leopold II He then visited Stockholm, 
and after a long residence there, niton upted by endless 
wandeungs, once more established himself m Germany, 
where his compositions, both sacied and dramatic, icceived 
at last the full credit that was due to them To trace his 
journeys fiom end to tnd ot Euiope would be impossible 
We hear of him at Berlin m 1800, at Vienna m ISO 4, and 
at Munich m 1806 But while at Frankfort m 1807 ho 


received an invitation from Louis I , giand duke of Hesse 
Darmstadt, offering him the appointment of “kapellmeister/* 
with the order of merit, tho title ot pi ivy councillor, a 
salary of 3000 florins, a house, a table supplied from the 
duke’s own kitchen, and other privileges, which detci mined 
Inm to bring his wanderings at 3 ist to a close 
At Darmstadt ho opened his third and most famous 
music school, the chief ornaments of which wore Gans 
bacher, Weber, and Meyerbeer Gansbachor had been 
Ins pupil at Vienna Weber had studied undu him an 
1803, and once more sought his old mastei a help m 
1810, though rather m the way of advice than instruction 
Meyerbeer bad been first inbioducod to him by moans of a 
fugue which he criticized yery severely, though ho saw 
m it so much talent that he innted the composer to become 
his pupil The three young students were inseparable, 
and their afifeefeon for their old master w&s unbounded 
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One of VogLrs htcst cvploits was a journey to Tnnki nt 
m 1M0 to w ltncss iht pioduction oi WO us Si/h tnr 
Ho continued Imd it woik *,uuil and ikuml 1 1 tlu 
list, md died suddud} oi a}oplc\y itDamstidt, Mi) G, 
Mil 

Opiums ncsinmgd) Imlf It to tin, i ilit) < t \ J i uu 
ti n b 111 1 iv n n an 1 lim i ^ nius tl is i 1 ul t i 
M e ait w is sli [i 1 1 he i i mi t linn II it 1 vv i 1 il 
iuntanl ic mx lisli l\ lhimtt in it lint If is it u 11 1 
li w is wit cac lltni it m cc nine ic i 1 i 1 it J l 11 i v i 

vi i ini) n.1 1 t Ins nuiulul s uq sill isi i id i> i iv L 
1 tlie x i nt Uy 

I OICL is produce l 1} the vitiations cf the \< il 
coids, two li^amtnts oi lands ot hlicus clistic tissue 
situited xn the laijnv It is to 1c di tm^uisli d ium 
s pet h, which is the pioduction ot scunds uitculul 13 
c\]uss ideas Many of the lowei unmils ln\o void, 
but none have the powei cf speech m the sense m which 
min |ossesses that facull) lliue may be speech with 
out voice, is m whisper whilst in singm^ a ocile oi 
musical tones we have voice without s] uoli lle^arding 
speech, see Peiomtics and buitn Sounds, also the 
u tides on the vinous letters ot the alphabet 

1 Physiol ojual Anjtomy — The organ of voice, the 
larynx, is situated m man m the up} ei and fore part of 
the neek, whcie it forms i well known piomrnence m the 
middle lmo It opens below into the ti ichea oi w indpipo, 
and alove into the emty of the }har)nx, and it consists 
of a liainewoik of caitila^es, connected by eh c tie mem 
biines oi li 0 iments two of which constitute the true vocal 
coids These c util ages arc movable on each othei by the 
action of i a nous muscles, which thus i emulate the position 
and the tension of the vocal coids The trachea conveys 
the Hast of an from the lungs dm mg evpmtion, and the 
whole appai atus may be compand to an acoustical con 
finance m which the lungs rej resent the wind chest and 
the tiachca the tube pissing from the wind chest to the 
sounding body contained m the laiyn\ Supposo two 
tight bands ot any elastic membrane, such as thin sheet 
mdiaiubbei, stretched over the end of a wide glass tube 
so as to lea\c a narrow clunk between the fiee borders of 
the membtme, and that a poweiiul blast of an is driven 
tin ough the tube by a bellows The pressure would so 
distend the inai^ms of the membiano as to open the aper 
tuie and allow the an to escape, this would cruse a fall 
of piessuie, and the ed to es of the membrane would spnng 
back by then elasticity to then former position, agxnr 
the pressure would increase, and again the edges of the 
membrane would be distended, and those actions would 
be so quickly repeated as to cause tbo edgts of tbe mem 
biano to vibrato with sufficient lapidity to produeo a 
musical tone, the pitch of which would depend on the 
number of v dilations executed m a second of time The 
condensation and rarefaction of the an thus produced aie 
the chief cause of the tone, as Yon Helmholtz has pointed 
out, and m this way the larynx lesembles the syren in its 
mode of producing tone (see Acoustics) It is evident 
ilso that the intensity oi loudness of the tone would be 
determined by the amplitude of the vibrations of the 
mai gins ot the membrane, and that its pitch would be 
affected by any arrangements effecting an increase or de 
crease of the tension of the margins of the membrane 
The pitch might also bo raised by the strength of the 
current of air, because the gieat amplitude of the vibia- 
tions would increase the mean tension of the elastic mcm- 
biane With tones of medium pitch, the pressure of the 
air m the trachea is equal to that of a column of mercury 
of 160 mm , with high pitch, 920 mm , and with notes 
of very high pitch, 945 ram , whilst m whispering it may 
fall as low as that represented by 30 mm of water Such 
is a general conception of the mechanism of voice 
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coim ula liiymgs tlio cuuaf im entdages anl the i}ic set il 
aijtenoids aie com} >sel ol yellow oi cl xstio tibio aitila^c whilst 
the t litila^e ot ill the otluis i& ot tbo 
li) lime v u t) » l semi lm s tin t of the 
costal oi ill ( utilises These cirti 
li^csaic biundtog th i b) ligaments, 
some of win h in seen m fi^s 1 in l 
2, whilst tht leraamdet aicicpicsentel 
m iig 3 Hie liv,nn nts specull) 
cornu not in the ] loluthm of voice 
lie the infer i t th /to ari/tc i ll hjx 
r\b if oi tine vocal c i Is These aie 
ecnq osc l c f tine cl ist i iibics ittachcd 10 
lehmd to the ant uu pie j h n )i 
the lie cf the aiyt n ll c uLilag s, 
j n e m> i (h& 3 m ii n 3, m l m 
fiout t the nn Idle of the be 

tween the vviu^ ci 1 mune of the 
th)ioid caxfcili^c The) ai piaeti 
c ally cc ntmuous w ilh the 1 it i il eiico 
th)ioil an nts t> m fi^ 3 

lho cant / cf the Hi)iiv is lividtl 
into m U}}cr an l low l jcition hj 
the ninow a} itui of the / 1 tt s oi t’lo S 
chmk between the e l_,es ot the liuo 
vocal coids the n net ql ttidis Im 
mubitely thovc the true vocal coids 
between tlus and the fdso voeil 
cords, theie is on each site a recess or 
pouch teimed the i ntnclc of Mu 
gigm, ind opening fiom each ventuclo 
tlieio is \ still smallu lecess, the 
laryiigtdf youih which passes for the 
space ot half an inch between the 
supcuor voeil coids inside and tho 
thyroid caitdvgc outsi lo, reaching as 
high as tho upper boidei of that eai 
tilago at the side of the epiglottis 
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-P ^lit Inlfcfih laijiiK 
li n 1 1 rt c 1 an l si ^htlj 
li|u ic ti i tv tlm lsiataial 
bi/c 1 pi n l Its i aijt n il 
carfili^ Li ct s is v calls 
of irvtcii il 4 nc il nti 
la e 5 cajsilai tl>i li>oid 
ligament e lat nl cuco th.> 
t id lif, u lent w i sten iiao 
tliyiail lUjimout s mf n i 
an ten il li^ merit w 
trua v c il cord a 1 1 yioi 1 cm 
tila^c 10 sujcnoi thjro aiy 
ten l li e uunt or fake v tal 
cor l 11 thjio arv f»pf,l ttiduis 
musrlc 12 im laic tl >i hyonl 
ligatioit IS h> o cy i^lottic li^a 
mint, 11 b iyef liyoill nc 
V imall r < imu of hyoid bone 
(iic ni Kiau&e ) 


The ventuchs no doubt permit a fxeo 
vibration of the tiue vocal coids (Quain) The nppei apeituio of 
tho glottis is triangular, wick in front and nairow lehmd , and, 
when sten from above by moans of the kuvngoscopo, it pi events 
the view lepresented in tig 4 Tho uptitur< is bounded m front 
b) the epiglottis, c behind by the summits of tho ai)tcnoid cxiti 
lages, a?, and on the sides b) two fdds of mucous mcmbiane, the 
aryteno epiglottic folds, ae Tho lonnded clcvdions ecnesponding 
to the corrucula laiyngis and cuncifoim c utilagcs, i y and also tho 
cushion of the epiglottis, c, aie icadily seen m tho lar) ngoseopic 
picture Tho glottis, o, is seen m the foim of a long n mow hssiuc, 
bounded b> the tiuo v oi d c oids ti, whilst above thtm w c havo the 
false vocal colds fo, and between the true and false c ords the open 
ing of the v&ntncle, v. The nrm gloUuhs, between the tme vocal 
coids in th© adult mde mtasmes about 23 millimetres, or neatly 
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pe- 


rn inch, from before backwards, and from 6 to 12 millimetres across 
its widest part, according to the degree of dilatation. In females 
and in males before puberty the 
antero - posterior diameter is 
about 17 millimetres and its 
transverse diameter about 4 
millimetres. 'The vocal cords 
of the adult male are in length 
about 15 millimetres, and of the 
adult female about 11 milli- 
metres. The larynx is lined 
with a layer of epithelium, 
which is closely adherent to 
underlying structures, more 
especially over the true vocal 
cords. The cells of the epithe- 
Hum, in the greater portion of 
the larynx, are of the columnar 
ciliated variety, and by the vi- 
bratory action of the cilia mucus 
is driven upwards, hut over the 
true vocal cords the epithelium 
is squamous. Patches of squa- 
mous epithelium are also found 



■Laryngoscopic view of the glottis. 
I, tongue; e, epiglottis; pe, pharyngo- 
epiglottic fold; p, pharyngo- laryngeal 
groove; oe, aryteno-epiglottic fold; c, 
cuneiform cartilage, or cartilage of 
Wrisberg; a r, arytenoid cartilage; r, 
inter-arytenoid fold ; o, glottis ; v, ven- 
tricle ; ti, inferior or true vocal cord ; 
ts, supefior or false vocal cord. (From 
MancU.) 


to- 


rn the ciliated tract above the glottis, on the under surface of the 
epiglottis, on the inner surface of the arytenoid cartilages, and on 
the free border of the upper or false cords. Numerous mucous 
glands exist In the lining membrane of the larynx, more especially 
in the epiglottis. In each laryngeal pouch there are sixty to 
seventy such glands, surrounded by fat. 

We are now in a position to understand the action of the muscles 
of the larynx by which the vocal 
cords, forming the rvrm glottidis y 
can be tightened or relaxed, and by 
which they can be approximated or 
separated. Besides certain extrinsic 
muscles — sterno-hyoid, omo-hyoid, 
sterno -thyroid, and thyro -hyoid — 
which move the larynx as a whole, 
there are intrinsic muscles which 
move the cartilages on each other. 

Some of these are seen in fig. 5, 

These museles are {a) the crico-thy- U 
roid, (&) the posterior crico-arytenoid, xs. 

(c) the lateral erico- arytenoid, (d) 
the thyro -arytenoid, (e) the aryten- *2— 
oid, and (/) the aryteno-epiglot- 
tidean. Their actions will he readily 
understood with the aid of the dia- 
grams in fig. 6. (!) The cricodhyroid 
is a short thick triangular muscle, 
its 1 fibres passing bom the cricoid Eio. 5.— Muscles of the left side of 
cartilage obliquely upwards and out- torn*, seen from vritWn; two- 

wards to be inserted into the lower 
border of the thyroid cartilage and 
to the outer border of its lower horn. 

When the muscle contracts; the cri- 
coid and thyroid cartilages are ap- 
proximated. In this action, how- 
ever, it is, not the thyroid that Is 


depressed on the cricoid, as is gener- id, meertioa of posterior portion 
ally stated, but, the thyroid being of erieo-thyroid muscle ; 11,' left 


thirds natural size. 1, hyo - epi- 

f lottic ligament, seen in profile ; 
.epiglottis; 3, aryteno-epiglot- 
tic muscle; 4, Santorini’s car- 
tilage ; 5,' oblique arytenoid 
muscle ; 6, transverse arytenoid 
muscle, seen in profile; 7, pos- 
terior erieo-arytenoid ; 8, lateral 
crico-arytenoid; 9, lower cornu 
Of thyroid cartilage cut through 1 ; 


muscle, and finally end in the tissue of the false cord. These fibres 
have been supposed to render the edge of the cord more prominent. 
Other fibres inserted into the processus vocalis will rotate slightly 
the arytenoid outwards, whilst a few passing up into the aryteno- 
epiglottidean folds may assist in depressing the epiglottis (Quain). 

r\ - 



■ of the cricoid is drawn upwards, thyro - arytenoid r Y*, thyro-epi- 
' 1 whilst its posterior , border: in con- - glottic ; 15, superior thyro-ary- 

tf&S ft: ■ 

nmna of the cricoid and the thyroid; is de- , 
cartilages along with it. Thus. 



s^jgba, fi>Wer 



Fig. 6.— Diagrams explaining the action of the muscles of the larynx. The 
dotted lines show the positions taken by the cartilages and tho true vocal 
cords by the action of the muscle, and the arrows show the general direction 
in which the muscular fibres act. A, Action of crico-thyroid : 1, cricoid 
cartilage ; 2, arytenoid cartilage ; 3, thyroid cartilage ; 4, true vocal cord ; 
5, thyroid cartilage, new position; 6, true vocal cord, new position. B, 
Action of arytenoid : 1, section of thyroid ; 2, arytenoid ; 3, posterior 
border of epiglottis ; 4, true vocal cord ; 5, direction of muscular fibres ; 0, 
arytenoid, new position ; 7, true vocal cord, new position. C, Action of 
lateral crico-arytenoid ; same description as for A and B ; 8, posterior border 
of epiglottis, new position; 9, arytenoid in new position. 0, Action of 
posterior crico-arytenoid ; same description, (From Beaunis and Bouchard.) 

(3) The posterior and lateral crico-arytenoid muscles have antagon- 
istic actions, and may be considered together. The posterior arise 
from the posterior surface of the cricoid cartilage, and passing up- 
wards and outwards are attached to the outer angle of the base 
of the arytenoid. On the other hand, the lateral arise from the 
upper border of the cricoid as far back as the articular surface 
for the arytenoid, pass backwards and upwards, and are also in- 
serted into the outer angle of the base of tho arytenoid before the 
attachment of the posterior orico- arytenoid. Imagine, the pyra- 
midal form of the arytenoid cartilages. To the inner angle of the 
triangular base are attached, as already described, the true vocal 
cords ; and to the outer angle the two muscles in question. The 
posterior crico-arytenoids draw the outer angles backwards and in- 
wards, thus rotating the inner angles, or processus vocalis, outwards, 
and, when the two muscles act, widening the rima glottidis. This 
action is opposed by the lateral crico-thyroids, which draw the outer 
angle forwards and outwards, rotate the inner angles inwards, and 
thus approximate the cords. (4) The arytenoids pass from the one 
arytenoid cartilage to the other, and in action these cartilages will 
be approximated and slightly depressed. (5) The aryteno*epi<- 
glottidean muscles arise near the outer angles of the arytenoid $ their 
fibres pass obliquely upwards, decussate, and are inserted partly into 
the outer and upper border of, the opposite cartilage, partly into 
the aryteno-epiglottic fold, and partly join the fibres of the thyro- ' 
arytenoids; In action they assist In bringing the arytenoids to- 
gether^ whilst they also draw down the epiglottis, and constrict the 
upper aperture of the larynx. The vocal cords will be also relaxed 
by the elasticity of the parts. , - 

2. General Physiological Ckaracters^M already stated, 
the intensity or loudness of voice depends on the amplitude 
of the movement of the vocal cords. depends on the 
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in consequence of the lengthening of the cords, generally 
falling an octave in pitch. A similar change, but very 
much less in amount, occurs at the same period in the 
female. At puberty in the female there is an increase of 
about one-third in the size of the glottis, but it is nearly 
doubled in the male, and the adult male larynx is about 
one-third greater than that of the female. In advanced 
life the upper notes of the register are gradually weakened 
and ultimately disappear, whilst the character of the voice 
also changes, owing to loss of elasticity caused by ossifica- 
tion, which first begins about middle life in the thyroid 
cartilage, then appears in the cricoid, and much later in 
the arytenoid. Eunuchs retain the voices of childhood ; 
and by careful training it is possible in normal persons to 
arrest the development of the larynx so that an adult male 
can still sing the soprano parts sometimes used in cathedral 
choirs. The ranges of the different varieties of voice are 
shown in the following diagram, where the dotted lines 
give the range of certain remarkable voices, and the figures 
represent vibrations per second. 

do 6 2048. U pper note of Lucrezia Ajngari. 
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. 1365. Upper note of Nilson in II Flauto Magico . 
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Gaspard. Forster, 3 octaves. 
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Sessi, 3£ octaves. 

' Fai'iiieiii, sjr octaves. 
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rf J* 1162. Ajugari trilled on this note. 
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doi 64. 
la-i 

fa-i ,„ 42 *. 
mi-i 
re-i 

do~i 82. Beginning of musical tone. 

There is thus a range for ordinary voices of nearly two 
octaves, and certain rare voices may have a range of three 
and a half octaves. A basso named Gaspard Eorster passed 
from fa„ a tola 3 ; the younger of the sisters Sessi had a 
contralto voice from do 2 to fa 5 ; the voice of Catalani 
ranged three and a half octaves ; a eunuch singer, Fari- 
nelH, passed from Ia t to re 5 ; Hilson, in II Flauto Magico , 
can take fa 6 ; and Mozart states that he heard in Parma 
in 1770 a singer, Lucrezia Ajugari, range from soI 2 to do 6 , 
which she gave purely, whilst she could execute trills on 
re 6 . The latter is the most highly pitched voice referred 
to in musical literature, an octave and a half above the 
highest ordinary soprano. TW rang© of these voices is 
, shown in dotted lines in the accompanying diagram, and 
the number of .vibrations per second is also noted, taking 
the middle O of "the piano as 256 vibrations per second., 

■ ■» ■fCi' 4An.e i I/’vrttTiiet'f: /v? /Xo ar\n 1 




three octaves. It is also interesting to observe in connexion 
with this that the range of the human ear for the percep- 
tion of musical tone is from do „ x to do 10 , or from about 
32 to 33,768 vibrations per second, — eleven octaves. 

The quality oi.tYiz human voice depends on the same 
laws that determine the quality, clang-tint, or timbre of 
the tones produced by any musical instrument. Musical 
tones are formed by the vibrations of the true vocal cords. 
These tones may be either pure or mixed, and in both 
cases they are strengthened by the resonance of the air in 
the air-passages and in the pharyngeal and oral cavities. 
If mixed — that is, if the tone is compounded of a number 
of partials — one or more of these will be strengthened by 
the cavities above the cords acting as a resonator ; and so 
strongly may these partials be thus reinforced that the 
fundamental one may be obscured, and a certain quality 
or timbre will be communicated to the ear. Further, 
Von Helmholtz has shewn that special forms of the oral 
cavity reinforce in particular certain partials, and thus 
give a character to vowel tones, — indeed to such an extent 
that each vowel tone may be said to have a fixed pitch. 
This may he proved by putting the mouth in a certain 
form, keeping the lips open, and bringing various tuning 
forks sounding feebly in front of the opening. When a 
fork is found to which the resonant cavity of the mouth 
corresponds, then the tone of the fork is intensified, and 
by thus altering the form and capacity of the oral cavity 
its pitch in various conditions may be determined. Thus, 
according to Von Helmholtz, the pitch corresponding to 
the vowels may be expressed :~ 

Vowels — OU O A 

Tone .,..fa a Bibs sib 4 


No. of vibrations.. 170 470 940 


AI 

solg 

or 

re 4 

1530 

or 

576 


E 

eit>5 

or 

1920 

or 

841 


X 

re«3 

or 

f»2 

2304 

or 

170 


EU 

<lo 5 

or 


U 

sol 5 

or 


1024 

or 

841 


1536 

or 

170 


I 

sib<t 


Koenig has fixed the pitch of the vowels differently, thus :~ 

Vowels OU O A E 

Tone ,sib a sibjj sii? 4 sibs 

No. of vibrations . . 235 470 940 1SS0 

Bonders has given a third result, differing from each of 
the above; and there is little doubt that much will depend 
on the quality of tone peculiar to different nationalities. 
By means of Koenig's manometric flames with revolving 
mirror the varying quality of tone may he illustrated ; with 
a pure tone, the teeth in the flame-picture are equal, like 
the serrations of a saw, whilst usually the tone is mixed 
with partials, which show themselves by the unequal serra- 
tions, It is thus certain that quality of voice depends, not 
merely on the size, degree of elasticity, and general mobility 
of the vocal cords, but also on the form of the resonating 
cavities above, and there can be no doubt that very slight 
differences in these may produce striking results, 

3. Condition of the Larynx in ike Various Registers * — In 
singing, one can readily observe that the tone may appear 
to come chiefly from the chest, from the throat, or from the 
head, or it may show the peculiar quality of tone termed 
falsetto. Authorities differ much in the nomenclature 
applied to these varieties of the voice. Thus the old 
Italian music masters spoke of the voce di petto, voce di 
gola, and voce di testa. Madam Seiler describes five 
conditions, namely, the first series of tones of the chest 
register, the second series of tones of the chest register, the 
first series of tones of the falsetto register, the second series , 
el iWsettfr register, :and 'the' head register.; 

French ,;%lters usually refer to two registers only, the ' 
chest and the head; whilst Behnke gives three registers 
for male voices {lower upper thiek, mi 
and five for the voices of women and children nower ;thi^ : 
r 1 upper ' * ■ ’■ 
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distinctions are of moie importance piactically than as 
implying any maiked physiological difftientes m the 
mtchanism of the hryn\ during the pioduction of the 
tones m the diilcient registcis By means of the hiyn 
goscope it is possible to sec the condition of the rima 
glottidis and the cords m passing thiough all the range 
of the voice 


In 1S07 Loram fust >woi that it was possible to sec into the 
dnk civities of the lody "by illumining them with a minor mil 
m 1821 Bd m^ion fust siw the glottis m tins way In 1854 Gnicia 
m\ estimated his own laiynv and tint of oth i smgcis an I thieo 
yuu&latalui 1 anlesp cially Czcmnk ] eift cte 1 the eonvtiuction 
of tho laijn^oscope In 18b J Lennox Liovuie and Lnnl LehnI e 
)} tame 1 ] hotc 0 i ipks ot the glottis m the hi mg nun 1 he laijn 

goscopt is a small inmoi about tho dnmetei of a shilling fix 1 
to the ind of a long Inn dlo it an an^lo ot 125° to lo 0 ° Ihn 
mmot is ^tntly pusliel tow aids the hack ot tho tin at, and if 
sufli nnfc light be tlnuwn into tin mouth fiom a lamp and it the 
eye of the obsuvei ho m the }ioper position, 1 y anghn to tho smill 
mmoi it is mt htheult to ft et i view ot the glottis The lijht 
Irom the lamp is i flettol by the mm nfdown on the glottis fiom 
this it is lofitoto 1 back t> the miuoi, mcl then by tli mmoi it is 
finally lefle tel to the eye of tho obseivei Usmll> the olseivei 
has lit fiont of his 030 a mmoi bj which a poweiful beam ol light 
can bo thi iwn ii >m a lamp into the mouth and thioat In the 
euitic of the minor tha is a small h >le thiough whi h the eye ot 
the obsetvet secs the imago in the smill mmoi at the bach ot the 
throat Py placing a second pline nail 01 111 fiont ot the face an 
obsuvei can easily stuly the mechanism of his own laiynx 1 
Suppose the picture of the laiynv to he examined m 
the small muroi at the back of the thioat, an image will 
be seen as 111 4 Dui mg calm bieathmg, the glottis 

is lance shaped, between the yellowish white cords A 
deep mspnation causes the glottis to open widely and m 
fa\ ounbie circumstances one may look into the trachea 
When a sound is to be made, the vocal cords are brought 
close together, either along then whole length, as m fig 7, 
01 only along tho ligamentous poition, the space between 



Fib 7 Fig 8 

r i 7 --Auai to i m t ot „l ttis pi evious to cm ss n t f a so uid 7 epiglottis 
n t Use c ill n t iu \y 1 1 eoi I , a arytenoid caitil igos (Fiom fiandl 
Fic 8—01 >sm t the 1 t,air ent ua jcitni it glottis b tj lglottis n t Is 
c rl n tme sc cal c rl or ejacc between ujtw 0 Is ar antei 1 

tcuoi lloil \™m ulmT UhC8 ' m> £pi&ktU t0ld| mtu Gl> 


the arytenoids being still open, as m fig 8 Then when 
the sound begins the glottis opens (fig 4), the form of the 
opening influencing tho kind of voice, whilst the degree of 
tension of the coxds wall determine the pitch. 

During inspiration the edges of the true vocal cords 
may occasionally be close together, as m sobbing, and it 
has been pointed out by various observers that during 
inspiration tho false cords are easily separated, even when 
they touch* and dunng expiration, owing to dilatation of 
the ventricles, they come together and may readily close 
Thus, from the plane of the cords, the true cords are most 
easily closed during inspiration and the false cords dunng 
expiration Wylha cie&ily showed in 1865 that the false 
vocal wto p% tha duof part in closure of the glottis 
trartm (Bdm. M4 Jom , 1866) Lauder 
a&4 Qm have confirmed Wylho’s results, and 
have mom that the f nnetwm of the false cords is 

toemsto the uud thus fit the thorax for muscular 

effort I and wy mlmm many facts from comparative 

»«5 *•**•*» 



anatomy m favoui of this view, these cords bcm b stiongly 
developed m those animals whose habits londu fration 
seiviceablc, whilst, on the other hand, they aie absent 01 
weakly developed m animals wheie h\ation is ot little 01 
no sen ice ( Tow Anat and Phfbiol , vol xvn ) 

During the production of the (he^t \oice, tho space 
between the aiytenoid caiiihgcs is open, and between the 
vocal coids there is an ellipsoidal opening which wgadually 
closes as the pitch of the sound uses (see fL,s 9, 10 11) 



IV 9 Ii 10 

lie 9— -Clest vt co deep ton l \ ldts *1 it 11 \o 1 
c d n tuevocil c ii i q an ti U till u 1 11 uytu 1 c l 
1 %ls (ri m Mai 11 ) 

lir 10— CUst v e nodnn toic l ha tu I fin fjtts 

o e \orb n t ^lotfc s between j,i yten i ls> rcu 1 1 ii, 1 ci 1 1 i as t 
H (iiomMailZ) 

During head voice, tho opening between the aiytenoids is 
completely closed, the poition between the \<x il tmds is 



ri ?r 11 -Oboat voice luqh tone d scnrti n sane as f i 1 s H ai is fli t 
Man 11 ) v 

rr0 T L —neal \oice deep t neh l toigi e q ^1 Its j ihji„ r 
tta lean tolls a aiy ej i 0 lott c 11 Is iilse Is ti i \ c 1 r 1 
9 1 baryng^ 1 ryr^ul &io yc i aiyttimd cutil s cnu.il im cuti 
lages o glottis mtu aiytenoid f Ids (1 ioi i M tn 11 ) 


open, but m place of being almost a nairow strught slit 
as m chest voice, it is wide open so as to allow an csr ijx 
of more air (see fig 12) The condition ot the coids 
, during fahitto is, according to Muller, one m \\lu<h tho 
coids can only vibrate at their margins, and especially in 
% middle, in consequence of tho false eoids passim, 
downwards upon them Ooilel, on the otliei hand, states 
that in falsetto the coids vibrate throughout then length, 
“ but tbat they form nodal lines panlltl to tho fieo boidf rs 
of the loops or bellies of vibration ” (Beauuis) Piolnbly 
m these cncumstances tho membranes become much 
thinner Oeitel also found that dunng tho falsetto voice 
the epiglottis became oiect, the apices of the arytenoids wuc 
directed backwards, and the whole laiynx became nai rower 
but longer from before backwards Bchnko says tint, in 
the production of the “small register,” tho mechanism 
consists m tho formation of an oval orifice m the fiont 
part of the glottis which contracts the raoie tho higher tho 
voice ascends, the vocal ligaments being, in the hinder part, 
pressed together so tightly that scarcely any tiaco of a sht 
remains " (Lennox Brown and Behnke, op at) Tiling 
worth is of opinion that falsetto (and evon the ordinary 
voice) is produced in the “same way as the mouth 14 used 
in whistling” (see Pehn Med Jour, 1876) This yiow 
may be true to some extent as regards falsetto, but it will 
£ 00< 1 f° r ^ ordinary yo;ce 

. P by tho superior 

■*.4 «? 
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of tho same neive The supenor laryngeal is nisa the 
sensoiy neive of tho hi ynx Stirling has found g in^honi< 
cells m th 0 couisc ot tin neive Panlybis cf tla m tci 
fibies causes aphonia, or loss of voice II om toul is 
paialyscd the voice may be lost 01 become t list tt Mn t no 
Sometimes the coids may move m breathing 01 duim 
oougkin^, but be motionless dunng an attempt at tin ] 1 
duction of voice Raiely, miomplofce unilateral paralyse 
ot the ucuircnt neive, or the existence ot a tumour on 
e ich cold, thus making them unequal in length, may t nisi 
i double tone, 01 chphthoncjia (Truck) II oai sines', is 

( a used by 1 outline s 01 swelling of the eoid^ 

Oi tic 1 t y ot the il cs f \ tcc p olidi 1 sc L nj, 1 7 / 

I i 1 j Is d lip 5 n l ( a mt si/ t \ is 

] 41 In c\e 11 till j 1 > & m tn lieu s i / j l j ll 
lSbl > 1 l i J4 also m Q ns ir ito / lsb \ol ljus (It VI) 

YOIIION’, a manufacturing town of Iiance, m the de 
partment ot Isete, stands on the banks ot the Moi^e (a 
tributary of tho Isuc) and on the lower blcpcs ot a inoun 
tun neoily 2500 feet ln^h, 15 miles noith noith west ct 
Gienoble on the Lyons lailw ay Some o0 or do factone 
employing from 1000 to 5000 persons, ne engaged m the 
pioduction of a kind ot cloth that takes its name fiom the 
town (toiles de Voiron), and the industry is earned on m 
the neighbourhood also, eveiy inhabitant having his loom 
Table hnen, silk stufts (2000 looms), and liqueurs aie ilso 
made, and there are papei mills, blcachworks, tonndiiis 
ed to e tool factones, and building sheds T lie monks ot 
La Grande Chaitreuso have stores at Voiron m connexion 
with the railway A fine modem church was bruit fiom 
1864 to 1873 m the style of the 13th century The thief 
attraction of the town lies in the fine views it possesses 
of the mountains of Grenoble and the valley of tho Isue 
The population in 188b was 8575 

VOX TUBE, Vinoint (1598-1648), tho best writer ot 
im do w lete that France has yet produced, and one of 
tho most influential preccptois of classical French prose, 
was born at Amiens m 1598 His father was a well to do 
wine merchant, who had connexions with the court and 
it is one of the ehaiges brought against Voituie that he 
was unnecessanly ashamed ot his origin At any rate he 
soon obtained a position m society, bcm 0 appointed by 
Gaston d Orleans to various officer m his household 
Voituie had been well educated, and had profited both by 
his education and by the school friendship s which it enabled 
him to mike Ho was early introduced to the Hotel de 
Bambouillet, aud travelled zn the suite ot Monsieur, or on 
missions, a good deal both m and out of Fi ance, on one 
occasion extending his journey mgs as far as Ceuta, 
whence he wiote a letter of elaborate gallantry to 
Mademoiselle Paulet Although a follow er of Gaston, he 
made fnends with Bichelieu, and was one of the earliest 
Academicians Ho also received appointments and pen 
sions from Louis \III and Anne of Austria, and became 
altogether a very piosperous person During his lifetime 
he, like most of the literary men of his time who were not 
either dramatists or senous scholars, published nothing m 
book form, but his veises and his prose letters were the 
delight of the coteries, and wore copied, handed about, and 
admired more perhaps than the woik of any contemporary 
This coteue success has, it would seem, done them mote 
haim than good m the eyes of posterity When the long 
and lather wearisome history of the quarrel between the 
Uranwtes and the Jobelms (partisans of the respective 
merits of a sonnet of Voiture addressed to a certain Uranie 
and of another composed by his younger rival Benseiade 
on the subject of Job) xb mentioned, the modern reader is 
apt to suppose that the interest of the affair is merely ono 
of antiquarian gossip Yet it is difficult to think of any 
living waiter who could surpass, oi of any writer living 
during the last two centuries who could have surpassed* the 
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niixuue it ^ ill inti y ml in cr tv in th *1 nine s>nn<t 
\ii)lhu hm i j 1 hi i tin u. km l ill lh 
Mat men c list pi! ite 1 at -dill v ly Inmalk, and, 
^ nenPy i il iru \ ltu il nts tin. pi use wi\tn to 
him it lh hdi cl tins irti 1 His j i 3 tt l it Uss 
mtucstim, t iht L x sent n l tL n u full ct lively wit, 
and are hi t l tally c\ n nm mp aitmt lie ianl s with 
Te n de T al t is il diet due tci d th id in ip 
Ijcil b 1 cs win ha a anio 1 tint t Milli lit ina 

pic cd cl tb t cf ( oinallc m tnn h\ i "Noi js there 
any cm ta whonim ic thm to \citui win v is ki n ^ny 
y i s a!nn t an of t i / ? i t i i m 1 t n y niittu ) 

the esi aja >i I uudi liose iiom the c\u U^islaU m which 
h ul such nijiuious du et on i neh vast ( ink asail cd 
llic lault ct tb icnuuy -a tendency to c xbentu md 
‘mctaphysic il turn ot pkiase— atfectc 1 him to a catun 
extent but m a mild foim and, on the whole, he w as the 
litnchmm ot letter the cld sthcol v ho In 4 * been least 
tavouiably tieatcd Ly the lesnncrtion ot tiste toi that old 
sch ol which the piescnt eentuiy has seen It may seem 
dhsiu 1, but I'j pi ol ably just to ascribe this list nee of 
enthusiasm m paF to the fact that the most unjust 
censures ot tbo evfcicme classical school passed haimless 
by him Loileau hid no abuse foi him, and the 18th 
eentuiy read hun with plcamie The nulitmt spiat of 
Romanticism had theietoie nothing to avenge \oituic 
lived a caiekbs and Ipicuuan life kr just fifty ycais, 
and died it tho outbieik ot tho Fronde, which killed th 
society to which he was accustomed, on th 2Uk of May 
LblS His work vveie fust published t\v o v tai b later, and 
a chaiaetenscie md latliei absuid hteiaiy quaiiel, which 
m ide a it noise at the time, bioke out, on the subject 
of his litaai / merits, between his fuend Cosbai and a 
ecitam bieui de Gnac Tho stand aid modem edition 
of "Voituie is that of Hbicim, 2 volb, Fans, 1855 
YOLCANOLS See Gioioc vol x pp 210-251: 
VOLL (Geim )\ ithlniaas, Fr 1 imp t pul) Ihiswoid, 
little known as it is to the majority ot English f>eoplc, is 
the piopui name lor a ^euus containing thiee of the com 
moncst ot our English mammals, namely, the water, banl , 
and held voles — animals genu ally called <c w iter xat, 

4 ud field mou c t, and c shoit tailed held m< use icspjeet 
ivdy The scientific name foi the & n>up u Am /<, a 
genus which, with the lemmings and two oi three other 
genera, foi ms the subfamily Ay 1 1 l in e of the ^eat Rodent 
family Jim ul t, whose piopei palace m the ^eneial by stem 
is shown under M vvrvnu i (vol \v p> 4.19) 

Tho voles, as a whole are distinguished by then squ it 
and heavy shape, then slower and leb& giacetul move 
ments, veiy small 
eyes, blunt snout, 
inconspicuous ears, 
andfehortenedhmbs 
and tail, m all of 
which points they 
are markedly con 
tiasted with tho 
ttuo rats and mice 
of the geuus Mu s, 
the only animalb 
with which they 
can be confounded Molm of W it« Yolo (Ai mofa a n% h Uu ■?) , 
But by far tho to P VK ^ 

most impoitant ehaiacteustrc of the voles lies in then 
molar teeth, which have been said to form “the perfection 
of Rodent dentition ” fiom tbeir wonderful ^specialisation 
and adaptation to the purpvose of grinding vegetable 
substances These teeth, throe m number on each side 
of each jaw, are lootless, that m to say, they go on grow- 
ing during the whole life of the animal at the same rate 
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that tkej are worn down by use, ]ust as is> the cast witli 
the incisois, whoso rootless condition is a characteristic 
of tlic Yliolc Rodent oidu Each tooth consists of a 
v uiabli numbei of prismatic piliais foimcd externally of 
enamel and internally of the softer dentine, then section, 
as pi xlucod natui illy by veai, being as ib shown m the 
woodcut a figuio which miy to compared with that given 
of the tme muunc dentition undoi Moosi (vol xrci 
p r >) The qencial pn&mafcic appearance of the teeth, how 
c\u, is only due totne bending m at leguhi distances of 
the txtenui enamel wall ot the tooth, to such an extent 
tint the enamel touehes that at the opposite side of the 
tooth and thus shuts off a greater or less numbei of dentmal 
spaces triangular m section Owin^ to the manner of 
to iovtli of the teeth then geueial pattern of spaces and 
angles is but little affected b } age and weai, lemammg 
practically the same throughout the life of the animal On 
this account the \anations m the*pattorn have been very 
geneially used as a means of chaiactenzmg the different 
geneia, subgt nci i, and species of the group, although their 
% alue f oi this purpose has of late been questioned, and a 
now classification proposed, entiiely ignoring the tooth 
chaiacteis, and based mote upon external pecuhauties 

Without entering into the characters of the diffeient 
sub gioups of the \oles, it may suffice to say that each of 
the three species found m Great Bntain belongs to a dis 
Imcfc subgenus of Aivuolct , and therefore the three togethei 
gi\ e a fan idea ot the extent to which the subgenera differ 
from one anothei These three species are the following — 

1 Tin common Watei Yole (Anita! a amphbms) is as huge as 
the houH rat, with which it is bo often confused, but possesses 
otcouisctho blulfhcnlcd appcuancc and shoit tail chaiaetenstic 
of the \oles Its fin is lon„, soft, and thick, if a umioim grn/lcd 
biown dll o\er, except wli n, as is not uncommon, it is wholly 
l lack Its tad ib about half the length of its head and body, and 
its lnnd feet nc unusually lon^, and powerful, although not 
wtbbcd ini luvo five u muled \ ads on then lower surfaces Its 
inolai teeth (s e woodcut) pie sent the follow mg number of prismatic 
spaces —in, the upper jaw the lust, oi antenoi, his 5 the second 
1, rad the thn l 4 of which the last is veiy n legulu in shape, and 
is sometimes itself divided into two, making 5 in all , in the 
low cl ]iw the lust has 7 spaces, of which the 3 antenor aie 
genually not fully separated fiom one another, the second has 5, 
and the thud 3 These numbei s foi the different teeth aie taken 
as the characters of the submenus Pahtdaola of Dr Blasius, by 
whom this method of subdividing the group was first introduced 
Tin watei vole is one of the commonest English mammals, and is 
perhaps the most often a tualiy seen of all, owing to its diurnal 
instead of nocturnal habits It frequents nveis and streams/ 
bunowing deeply into their banks, and in this way often causing 
considerable damage Its food consists almost wholly of water 
woeds, lushes, and other vegetable substances, but, like so many 
other lodcnts, it wall also eat ammal food on occasion, in the shape 
of insects, mice, oi young buds The female has diuing the warm 
season of the yeai three or foui httus, each of from two to seven 
young The range of the water rat extends over the whole of 
Euro] e and North Asia, from England to China, but is not found 
in Irtl rad, where, eunously, no spec les of Arncala is indigenous 

2 I he next British species representing the subgenus Agncola 

of Dr Blasius, is the common Tielu Yole, or short tailed field mouse 
{Arviboltf otffnstu)\ about the size of a house mouse, but with a 
short stumpy body, and a tail only about one thud the length of 
tho head and body combined Its hind feet haae six pads on their 
mfenoi sulfates Its colour is dull grizzled biown above, and 
greyish white below Its molar teeth have lespectively 5, 5, and 
6 ptismatre spaces above, and 9, 5, and 0 below Tho field vole is 
one of the commonest of our smaller mammals, and frequents 
fields, woods, and gardens ra enormous numbers, often doing very 
considerable xt the latter owing to its fondness for garden 

produce of all lands It is spread over the whole of Groat Britain 
from tho Hebrides sduthwaide. Abroad its range extends from 
Emland to Notthlwy and from Prance and Spam to Russia 

5* The (Atotoofa gUr&dw}) is of much the size and 

general ajwmUOs fibs common field vole, but may be dis- 
haguahmlnyrte or less ru|ty orrufoas colouied back, its 

bmv tail, which mmi to 
dr m head m body Its molar 1*e& 

1 ‘ %% m fctatot tom those of all other voles as 

I looted upon as belonging to an 

r mmk wiw* $**&*<$ mm# & used.. 



Then chief distinction Les m the fact that, unlike those ot dl 
othei voles, then \ ulp cavities close up in adult life and 
they foim distinct loots, moie icsunblni & tho c of the ndimiy 
iats and mice Ihe enamel spaces of these teeth numlei lespe 
tuely 5, 4 and 5 above and 7, 3 and 3 l clow The li ilits of 
this species arc m eveiy way similai to thos( ot the field vole 
Its lan e m Gieat Britain extends noitliwuds to Moiayshne, 
beyond °vhich it has not yet been obstivcl Abroad it is lound 
ill along the noith temperate /one fi mi Trance to Ghini and 
is replaced m North Amenea by a closely allic 1 amm tl 1 nc wn as 
An icolcf gappen It is pobablc, howeati that both tl esc f ims, 

A gappen and ^4 qlanoha, aio only southern climatic ofishoots 
ot a still moie noithem species the A mala tufil t<t ot noithem 
Em ope Sibcna, and Aietxe America 

The foieign species of vole number about 10, of winch 
about 10 aie Emopean, 20 Asiatic, and 10 Noith Amcncan, 
none being found cither m Afuca, India (except in the 
extieme noith), Australia, ox feoutli Amenta The gioup 
is therefore one peculiaily charactciistic of the temperate 
parts of the northern hemisphere (o j ) 

VOLGA, Tin , the chief river of European Russia, nsc-> boe \ol 
in the Valdai plateau of Tvei m noith western Russia, xxi 
and after a winding course of 2325 miles (1040 m a Plato 11 
straight line) falls into tho Caspian at Astrakhan It is 
by far the largest nvei of Euiope, those next m length, 
the Danube and the Uial, being only 1735 and 1178 
miles respectively, while the Rhine (825 miles) is shoiter 
even than two of the chief tributaries oi the Volga,— the 
Oka and the Kama Its drainage area, which includes 
the whole of middle and eastern as well as part oi south 
eastern Russia, amounts to 503,300 square miles, thus 
exceeding tho aggregate superficies of German}, J banco, 
and the United Kingdom A hundred tributaries of the 
Volga aie navigable foi an aggiegate length of 14,000 
miles, a distance greater than the aggregate length oi all 
the railways ot England and Wales llie di image ana 
embraces twenty one piovmcos of the Russian cmpne, oi, 
m other words, nearly the whole of Great Russia piopei, 
and has a population of neaily 40,000,000 The most 
populous regions of Great Russia are situated within the 
Volga basin, and cities like Moscow, Nijm Novgorod, 
Saiatoff, Simbnsk, and Kazan, as well as many others, axe 
indebted for their growth and present importance to their 
situation on the Volga or its tributaries But tho leal 
“ basin ** of the Volga is not limited to its drainage aie a 
By a system of canals which connects tho upper Volga 
with the Neva, the commercial mouth of the Volga has 
been transferred, so to speak, from tho Caspian to the 
Baltic, thus making St Petersburg, the capital aud chief 
seaport of Russia, the chief port of the Volga basin as well 
Other less important canals connect it with the Dunu and 
the White Sea (Riga and Archangel) , while a railway only 
40 miles m length joins the Volga with the Don and the 
Sea of Azoff, and three great trunk lines bring its lowei 
parts into connexion with the Baltic and western Europe 
Traffic on the river and its tributaries is earned on by 
more than 760 steameis, 20,000 barges and boats, and 
50,000 rafts, upwards of 4,000,000 tons of various goods, 
valued at 500,000,000 roubles (m weight one half and m 
value tkee fourths of the total merchandise on Russian 
rivers) are carried If in addition some 50,000 lafts ot 
timber not included in the preceding statistics are xeck 
oned, the timber floated m the basin of the Volga exceeds 
by nearly a million tons the total weight of merchandise 
earned on the 13,000 miles of Russian railways 1 

The Volga uses in the elusive mat shea covering tho western 
parts of the Valdai plateau, where the Buna also has its origin 
Small streamlets languidly circ ula te from marsh to maish, so that 

1 See “The Volga as a Keane of Comm^icaftoa,” by Prof 

» vskiy, St Potersbura, 1867 (Russian.), being vol rx of the 
of the Eiatitete of Hoads and Oowuiuoahons The above 
length of the Volga is taken horn work* based qn renenf surveys, 

and IS thsrskns than i&ekd 

Vwmt 
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ltisv ly ditii ult 13 \y winch ot th so ought 1) it i ^ardul is 
111 i il soui III Sihg l u is i nm ily unsilu d 1 ni Lt 
pi s ni tint lisini Inn is, ^mn io i sn ill spun, tntkhn^ mi i 
wot l n ttoipli ii mi btn ith i sm ill di j I m tlu nn 1st ti n 
( xtcnsivo mush tj the s uth ol S li^ i ( 7 10 N lit ) Th 
liononi Ins ilso bt u cl unit l tl lilt mt with ut p 1 m ihlitv 
1 i the linn mul t 1 he lit cxict sun ys lint sh wn th 
mushes to bt no moic tbm t b > tut il iv sti 1 vol Th stitu i 
fust tmciscs sounl sm ill likes, ill limits the sum 3 ul ml 
uttei its junction v ith the hum, cntois Like A )lg> A dim 
it ently ciocfc 1 i few mil s below that lake with a stii% it o >0 
million tnliit y u Is ct watci mul t it pissil 1 t > ms ill le\ 1 1 
tilt Yolgi is tu is the Shtksm thus lend un^ it n vnpll ov n 
it low watei horn its 05th mil onwuls Unlil mo t till i ^,it it 
nvcis tht Y iR i lus thus no upj i tomst im u rt th m untuns 
Iiom tht Yildai pi item luw vti its dts tnt is 1 ip 1 1 until it 
Ivor its lntl is only 120 feet 1 ebu ita hin^ this j mitit Ji s 
uurved nmntious small tiibutmts so as t 1 ilit i ly rt 00 y u Is 
in bieadth with a v ilmno ot moi than 1000 ail i ltet pi suai 1 
and a minimum d pth it low w itei ot 11 inches I'll Iveitsi is 
connected hy the Yy slimy Yotitehok ( uni with the lsnn, a till a 
taiy to the Msti and A olkh tl whi h tbws to Like Lilogi — the 
hist of the three systems ot canils which as iln idy i milked 
have remove! the comma tial mouth ot th YoRi to the 1 altu 
iiom l\ei the Yolga is ie n ulaily mvigited, iltliough n t without 
some difheulties on account ot the shallows mil sin Hunks It 
iiows noxth cist along a bioad v alley to join the Me toga ind the 
Shtksna, two impoitant tnbutancs connertel by the likhvinsk 
and Mai nmk Canals w ith the tnbutancs of L d c Ladog i 01 thes 
two systems the littci is much the moie impoitant, and the town 
of Rybinsk, at tho mouth of the Sheksna, has theicloit become the 
chief port of tho uppei Yolga 

Tiom its lunction with the Slieksm the Yolga Hows with a uiy 
gentle descent tow uds the south cast \ ast Ynostavl in 1 Ivostiom i, 
dong a bio id villty hollowed to a depth of some 1 >0 and 200 It t 
in the Pcumin and Juiassic dtj. osits In liet its tomst is thiouji 
a sue ession of dtpiessions loimeily tilled with wile lakes and 
connected by links When the Yolga issumes i due south east 
diuctiou it is alieady a luge urn (o250 cull feet pel sttond, 
rising occasion illy in hi^h II >od to as much is 17b, 360 i uhit feet) , 
ot its numaous tnbutuies, the Unzhi (ob5 miles, 330 in\i to iDlt), 
hom tho noith, is the most impol iant 

Tht next git it tubutuy is the Oki, which comes fioni the south 
west aft i having tin used, on its coui so ot 920 milts all the 
Gu it Russian piovmtes of cential Russi i lt uses in Ox 1 imong 
hills winch also send tnbutnms to the Dnieper and the Don and 
icterus on the lett the Upi, the Ti/dn the IRrt ROO milts 
navigalh up to Ko/clsk, the Moskv i, on which stt imeis } 1} U| to 
Moscow, the Kly unu (395 miles) on whoso hmks nose the Ah 1 lit 
Russi m pimeipality of Suzdal, and on the iu,ht thi niMgiblt 
Tsna (255 milts) and Moksha Eve ry one of these tnhutanes is 
connected with some impoitint event m the histoiv of Cheat 
Russia, and the diamagt aiti ot tlu Oki is i temtoiy of 97 800 
s nm e milts It has been mam tame d ot late th it ot the tw o nv a s 
which unite at Nijm Novgorod, the Oki, n t the \ oRa, is the chiet 
and the tact is tint both m length (818 milts) and m di image nti 
above the junction (89 500 s pare milts) is w 11 is in the a *gie 0 atc 
length of its tnbutancs, tho Yolga is the mftnoi But, on the 
othei hand, the Volgi conti lbutes on tho whole the 1 ugest volume 
of watei, although m flood the Oka hue also has the adv iuti rt c 

At its juuction with the Oka the Yolga cnteis the bioad lacns 
tnne depi ession (see Rirssr v) which must have communicated with 
tho Caspian during the Post Pliocene pencil hy means of it lr 1 st 
a bioad stiaii Its level at low witei is only 190 leet abov< tint 
of the ocean Immediately below the junction its bicidth ringed 
fiom 350 to 1750 yaids, and even at the lowest water (in 1873) it 
had a minimum depth ot 5& feet Tht valley, win li is neaily 
7 miles wide, but it sever il phets is nairowcdti less th m 2 miles, 
shows evident tiaees of hiving ougmated fiom a succession of 
elongated likes, the shoicb of which beat numerous tiaees ot the 
dwellings of prehistonc man fi am tht Stone Age There are many 
islands which change then ap[ eaiaitec and position aftei e ich 
inundation On the right it is joined hy the bma, which diams 
a laigc area and bungs a volume of fiom 2700 to 22,000 cubic 
feet of water per second, tho Yetluga (4G5 miles long, of which 
365 aie navigable), fiom the foiosttiacta of Yaiosfavi, and many 
smaller tributanes, then it turns southeast and distends to 
another lieusfcnne dopi ession, wheie it loceives the Kxnn below 
Ka/afi 300 miles below its junction with the Oki, and only 110 
feet above the soa Remains of molluscs still oxiint m the Oaspi m 
oceui extensively throughout this depression and up the lower 
Kama 

Tho Kama, which brings to tho Yolga a contnbution langmg 
from 52,500 to 144,400 cubic feet an I occasionally i caching even 
515,000 cubic feet per second, might again be considered as tho 

* Ragoon The Volga, St Peterabaijr 1881, 8 win (Ru«!an), stxmroaiwed in 
Rockwobny a JOta Wotga m4 ZuMsee, Uipsie, 1887 
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mu impoitant ot th tw>inus Ii us s m Yy ttl i, til e iiil 
sw it wuls th i iti nl \t it 1 tl n Ibw s ith ils ill 
w t t pm 1h A pi It i i i t in k > thin 11- n d 

A it nun 1 i <f n i t lit in i punt — ti Yisi i\ r 
fi m th leitliot th 1 i 1 1 i i tl t i i s n ij >it i 1 f i 

tile <\j nt ct m tilhe w i s Inn th 111 woi , th i tu u 

(4o0mil si which i cent ti v i u t u t tliel t nnl u 

ininiu Ustiiet with e utiil Rn n an 1 im li\ tin 1 > tij i ( U 
mil ) which to the i with tl e L f i ib till ut n\ \ tustl I ml 
lmls i th I ishl u iipliy 1 n s tiki n w \) th Russian 
1 t mtnv 1 i thm Inn < is thus 1 1 ujit into co m u n witl 
tile i at ait ly ct Russi in m 1 istii il hie 

\1 lpth nevt 7o8 mile*, ct its e m li A Ri — n i fi n r s 
t) J 0 vulswil — flow ■> e mill uth w 1 with l nt lie ci 
ben l ltbanni i It this p mt, whete it p l es ip tin si 
1 ills th eouiM. i the in i is \ iv Ji tin pi tun l is it is 1 \ 

hi^li eiilh winch use ibout 1000 t i i 1 >\ Hit k\ 1 i th w i 

(which is only 5i tcet ibovo the ei i it sinnr i) U th wu 1 

of th Sunu i be lid tin A Ri is leeomj. mi d cn its n^ht 1 ini 1 > 

hi n h dills which it i constantly unleiminm^ while wick 1 wl i l 
ue is extend on the left <>i cistern 1 ink ml li nit tse t 1 \y 

&c\ ial cldbe Is of the YoR i At su u ii (/ i ) tnc dills ir 

being imdammed so l ij idly tbit a hoi I 1 e i h n js\ cj i it s tl 
chief eh muel >1 th live l Ik m the city Aeiy lew sti mis t ay 
uapoit nee join tho Aolga m this jut <t lk com e Still it 
I kdteuninstadt a few miles above Suitoft, the \ lume j er bt nl 
loi the two yens 1881 ml 1885 apjoirs to hive been as imuli 
as 384,000 cubit feet In ilool 1,427 000 cuhe f ct ja sc nd 
has been itcouled (Bognslavsl ly) In th< lowei ioiti>n of tin 
section tho Yol 0 i has aheidy passed below bti level (5b feet below 
at I '"antsy n) 

At Tsantsyn the A iRa leicheb its evtieme s uth western limit 
whue it is sepal ated fiom the Don by m isthmus ct only 40 m 1 s 
m width Inc isthmus is tio high ti le eio seel by m ins ot i 
mil, 1 ut a lailvv ly at Dubollk i 1 lin^s the A Ri into sen s it 
ct connexion with the Don and the Set ot A^oti At is ntsyn 
the nvci lakes a bhup turn m a siutli eistaly du tun t w uls 
the Cispin, it entus the Cispiui stepjes in l son 50 links 
below Isuitsyn sends off a him h— the Akhtul a— which ic om 
pim s it foi 330 miles 1 etoic tailing into the L lojmi Here th 
Yolga ice iv cs no till utuics its n n hfcl inkis skutedi ) 1 w lulls 
hut cn the left it spreads liedy joining the Vkbtul i hy nnny 
li inches v\hen its watus ne hi^h, and il edmg the cnuitiy toi 
him 15 to o) miles I lie width ti the mun ti inch nn^ s tiem 
520 to 3 F 00 y uds and the d pth c xeeecls SO tut L la elclt ij i op i 
begins to miles aluve Astiakhan, md tlu b anelus Mil lule s> 
ist> l ich tho sei by is nnny as 200 s puitc neuihs Del w 
Astrakhan mvi tt ition is chiheult, md on the saudl us at til 
mouth the maximum el ], th is only 12 iect m c ilm wcathu,— i 
dcjth meieised oi diminished by a lew tut itcnehn^ to the i ne 
an 1 elu e< t ion of the w md 

Jhe liguus given hove showing as they d> how minims ly 
cblluent m v olumc is the uvei at elilleient ] cno Is hclji to melicat 
the to ie itntss of tho changes which uc const mtly ^omg m m the 
chiuncl and on ita bmks Kot ouly does its level oceisLinilly 
use m floed as much as 50 leet uid covu its low haul s foi i 
eli c tanee i mgmg fiom 5 to 1 miles e\ en the k v el ot tl e C isj i in. 
is ce nsiluibly ifleeied by the budden influx olwiteu inou^ht ly 
the YoRi The amount of suspended nuttci bioiplit down is >t 
eouise coircsjon Imgly guat, an 1, weie it not toi the icti n ol the 
wind m duv mg back masses of watei at tho mouth of the YoRi 
md thus filling up lakes wheie the mud is de posite d, the bu it 
Asti tUnn would soon become so sdttd up as completely to pu 
vent nmgition All ilong its eouise the \ olgi w isfes its bml ■, 
with gieit rapidity towns md loilmg poits have const mtly to 
be chitted fuiher back The shods md shall iws ue centmudly 
ehmgmg, and maps ot the nvei male foi i senes of consecutive 
yens aie of tho gieatest mteust to the physical gcogi iphei 

The question as to tho gndual desiccation of tho Aolga md its 
causes, has often been discussed, md m 1838 a committee w hie h 
included Kail Btiet among its manbeis was lipointcl iv tho 
leodemy of sciences to investigate the sul jeefc , no positive lestilt 
has, however, been u rived at, pnncipdly on w count ot the w mt ot 
regular me isuroments of the v olutne of tht Yolga md its ti il ut uu s, 
— measurements whnh begin to bio unde on scientific puueipl s 
only m 1880 Still, it nny be regaided as ofatiblished that dunug 
tho list thirty years now shallows have appcaie b m the uj \ i 
; Yolga, and the old ones have mu eased m si/e , while it wo f,o l nek 
two ortluee contuuos it is mdisputible that nveis of tho Volga 
hasm which wuo easily navigable then arc now baldly iccessible 
to tho smallest ciaft The dcsieeition of tho rivers of Russia has 
boon often attubuted to the $tc idy destiuetion of its forests But 
it is obvious that there m othei goner il causts at woik much more 
lmjwirtant, — causes io which tho larger phenomena of tho general 
desiccation of all rivers ot the northern hertmpheie in tho desuts 
of Siberia and Tmkestm, as well as m Russia, must be attnbuted 
Tho gradual elevation of the whole of noithem Russia and Siberia, 
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and the consequent draining of the marshes (see Novgorod), is one 
of them; the diying-up of lakes all over the noi thorn hemisphere, 
a process which is going on so lapidly (see Tomsk), in consequence 
of tho deepening ot the oul flows of lakes and the cessation of supply 
to tho lakes which lemained after the glaciation of the northern 
hemispheie, is another ; and both causes are amply sufficient to 
explain the known phenomena throughout the historical period. 
The desiccation of the Russian rivers is only one instance of the 
general desiccation of the noithern parts of the Old World, of which 
so many instances have boon given under Russia, Turkestan, 
Thaasg vsn an Region, and Siclria. 

Fisfu nu. — The network of shallow and still limans or “cut- 
offs” in tho delta of tlic Volga and the shallow waters of the 
northern (Jaspian, sweetened as these are by tho water of the Volga, 
the Uiul, the Kuia, and the Terek, is exceedingly favourable to 
the bleeding of fish, and as a whole constitutes one of the richest 
fishing grounds of the world. As soon as the ice breaks up in tho 
delta innumerable shoals of loach (Lnieiscus ruhha) and trout 
{Luuotnitta hmchthys) rush up the river.. They arc followed by 
the great sturgeon (Aripc7iser huso), the pike, tho bieam, and the 

E iko perch {Lewioperca sandra ). Later on appears the Caspian 
erring {Clapcct caspia\ which formerly was neglected, but has now 
become moio important than the various species of sturgeon; the 
sturgeon (A. stdlatus) and “wels” (, Sihii'iu , ylmis , sec vol. xxri. 
p. 67) follow, and finally the sturgeon Acipcn&er ijuldeustadtii, so 
much valued for its caviare. In seaich of a gravelly spawning- 
ground the sturgeons go up the liver as far as Sarepta (260 miles). 
The lamprey, now extensively pickled, the sterlet (A. rntliemis), 
the tench, the gudgeon, and other liver species also appear in 
immense numbers. No less than 15,000 men, partly fiom central 
Russia, arc engaged in the fisheries of tho lower Volga and its delta, 
while on the waters of the northern Caspian there aie as many 
as 3000 iishing-boats, giving employment to something like 60,000 
persons. From the end of J une onwards immense trawl-nets, some- 
times a mile in length, and occasionally taking at one. haul as 
many as 40,000 bream, 150,000 ioach, and 200,000 herrings, are 
continually at*woik, and it is estimated that 3, GOO, 000 cwts, of 
various fish, of tho valuo of 15,000,000 roubles, are taken annually 
in the four fishing districts of tho Volga, Ural, Terek, and Kura. 
Seal-hunting is also carried on off the Volga, and every year about 
40,000 of the Pima nifuUntt are killed to the north of tho Man* 
gliishlak peninsula. Fishing is extensively carried on along tho 
entire com so of the Volga and its tributaries, as also in tho lakes 
of its upper basin. 

lee-Coveriny.—In winter tho numberless tributaries and sub- 
tributaries of the Volga become so many highways for sledges. 
The ice lasts from 90 to 160 days according to the climatic condi- 
tions, and breaks up earlier in its upper course than in some parts 
lower down. Tho average date of tho break-up is Apiil 11th 
at Tver, and 14 days later about Kostroma, from which point a 
regular acceleration is observed (Apiil 16th at Kazan, April 7th at 
Tsaritsyn, and March 17th at Astrakhan). Similarly, the average 
dates of freezing are November 23d at Tver, November 20th about 
Kostroma, December 7th at Kazafi, 20th at Tsaritsyn, and 17th at 
Astrakhan. Thus tho river is open for an average of 226 days at 
Ostashkoff and Tver, 215 days at Kostroma, and 209 at Kineshma : 
from Nijni-Novgorod, whore the average is 224 days, there is a 
regular increase (235 days at Kazaii, 241 at Samara, 257 at Tsaritsyn, 
and 276 at Astrakhan). There axe, however, great fluctuations, 
the navigation in some years having lasted only 182 days in tho 
t upper course, 169 at Kostroma, and 243 ut Tsaritsyn; while within 
’ the last eighty yearn maxima of 260 days in the upper course and 
288 in the lower course have been observed. Tho tributaries are 


navigable for periods ranging from 180 to 246 days. 

Traffic . 1 — The chief Volga traffic is up river, the amount of 
merchandise which reaches Astrakhan being nearly fifteen times 
less than that reaching St Petersburg by the Volga canals. The 
details of this traffic are highly characteristic of the present 
economic life of Russia. Ten Bullion cwts. of fish, salt, and naphtha 
are despatched from Astrakhan ; this contingent is soon swelled to 
12 millions at Tsaritsyn by tlie salt brought by rail from tho 
Baakuntchak salt-lakes. From Tsaritsyn 7 million cwts. of fish, 
salt, and naphtha are despatched by the first of the three railways 
which traverse Russia from southeast to north-west and connect 
the lower Volga with the Baltic. Considerable amounts of com 
are added to this total on its way towards the north-west ; and, 
While salt? flab* a*d naphtha are discharged for use at various 
points in middle Russia* the flow of com continues to swell ; 
portions of it m Sent to Moscow from Gryari and Orel, but the 
ramsWer pm so as to reach Riga to the amount of 
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dise divides again; 3 million cwts. of corn, fish, &c., leave tho 
Volga to be carried north-westwards towards Tamboff, while the 
xemainder is carried on farther north, up tho Volga, leceiving on 
tho way considerable additions of com from tho fertile tiacts of 
Samaia and the steppes of Orenburg, which aie connected with 
Samara by rail. At Samara tho flow again divides, and pait of it 
is sent again north-west, via Penza, to Ryazhsk ; theie the tlnee 
noith- western currents which leavo the Volga xespectively at 
Tsaritsyn, Saratoff, and Samara leunito after having taken in com 
from the fertile legions of Tamboff and Ryazan, so that nearly 20 
million cwts. of corn and other produce leavo Ryazhsk to be carried 
on to Moscow. But the flow of corn ascending the Volga does not 
diminish, and Samara sends farther noitli no less than 14 million 
cwts., chiefly corn. At ICazah the volume of traffic is 16,200,000 
cwts. (13 million cwts. of corn). Here a new mass, consisting of 
11 million cwts. of corn, 3J of various metals, 4 of salt, and 6^ of 
miscellaneous merchandise, all shipped down the Kama, joins tlio 
former, so that the total amount of merchandise foi warded from 
Kazafi up the Volga reaches 35 million cwts. The Sura, tho Okn, 
and the Vetluga add their com, timber, and nianutaotuK d goods, 
and the volume reaching Nijni-Novgoiod amounts to 38 million 
cwts. Here the stream divides once more: while manufactured 
goods brought in to the Nijni-Novgorod fair aie dispensed from it 
all over Russia, nearly 10 million cwts. of various merchandise 
(4 million of corn) are sent by rail to Moscow, but the great bulk 
(28 million cwts.) continues to move up tho livei, receiving on the 
way more timber from the Unzha, and sending some com north- 
wards to Vologda and Archangel. 

When the traffic reaches Rybinsk, we find that it consists of 20 
million cwts. of com and flax, and 5.J million of metals, metallic 
and manufactured goods, hides, leather, and so on. At Rybinsk it 
again subdivides into three branches; one (6,300,000 cwts., chiefly 
of corn) is discharged and sent by rail to St Petersburg; another 
(2,800,000 cwts.) continues up the Volga to enter the Vyshniy 
Volotehok and Tikhvinsk canal-systems; and the third and Digest 
(16 million cwts., almost entirely corn and flax) moves along the 
Mariinsk system towards Lake Ladoga and St Petersburg, Masses 
of timber and wood for fuel arc added to it from tho forest tracts 
of the lake district, —the Syas and the Volkhoff bringing together 
nearly 17 million cwts., chiefly wood, so that finally 14,000,000 
cwts. of com and flax, 31,300,000 of timber and wood, 16,000,000 
of building materials, and 4,000,000 of miscellaneous goods loach 
St Petersburg, which thus is the real seaport of tho Volga basin, 

Tho goods traffic down the river is much less important in 
weight, but relatively greater in value. Its prominent featmo is 
the amount of wood sent to supply the provinces of Samara, Saratoff, 
and Astrakhan, as well as the lower Don, which now have veiy few 
or no forests. But the 8 1 million cwts. of wood and timber which 
reach Samara on boats are but a trifle in comparison with what is 
floated in the shape of rafts. Tho down traffic in manufactured 
goods is still more important. The great bulk of those exported 
from St Petersburg is sent to Moscow by rail, and thence distri- 
buted by rail over central Russia; but part of it Is sent by rail 
to Rybinsk, and thence shipped down tho Volga. Moscow sends 
its goods for the same purpose, paxtly fo Yatosfavl, and partly to 
Nijni-Novgorod (by rail), as also does Vladimir. Nijni-Novgorod 
distributes the merchandise all over eastern Russia, sends it up 
the Kama to Siberia, and ships nearly 2 million cwts. down the 
•Volga. This quantity is increased by the additions brought by 
jail to Samara, Saratoff, and Tsaritsyn. 

According to official returns the aggregate amount of goods loaded 
in the basin of the Volga amounts to noarly 4 million tons, valued 
at 150 million roubles (2 million tons, 100 millions worth, on 
the Volga proper) ; trustworthy authorities, however, consider tho 
real value of goods loaded in tho basin of the Volga to bo not less 
than 500 million roubles, exclusive of nearly 34 million tons of 
timber and fuel. 

Formerly tens of thousands of “ buriaki ” were employed in 
dragging boats up the Volga and its tributaries, but this method 
of traction has disappeared unless from a few of the tributaries. 
Horse-power is still extensively resorted to along the three canal 
systems. The first large steamers of the American type were* built 
in 1872. Steamers are now very common ; in 3 885 as many as 
766 were already in use on the Volga and its tributaries, and 
of these only one-eighth were not buut within the Volga basin 
itself, One- third of them used naphtha as fuel. Of barges and 
other light vessels an immense variety of types are now in use ; 
during 1885 no fewer than 20,610 vessels were afloat, and during 
tho last thirteen years the annual average of vessels built on the 
Volga and its tributaries has been 5030 (4,130,000 roubles). 
Large numbers of them am broken up after a single voyage. 

jT&^..~The Volga was not improbably known to the early 
Greeks, though it is not mentioned by any of the writers previous to 
Ptolemy, who all confounded the Caspian wi$h a gulf of the Arctic 
Ocean. Aeoordjteg^to Ffotofo the is a tributary of an in- 
terior sea, formed from ft* op of two great firm, tho 
sources of tAwm tpqp to ] but 
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it is scarcely possible to judge from his statements bow far tbo 
Slavonians baa by that time succeeded in penetrating into tliu 
basin of the Volga. The Aiabian geographers also tin ow but little 
light on the condition of the Volga (which they knew under the 
names of I til, Efcil, or Atel) during the gloat initiations of the 
3d centuiy, or subsequently under the invasion of the Huns, the 
giowth of the great Kha'/ar empire in the southern steppes, and 
of that of Bulgaria on the middle Volga. But we know that in 
the 9th contuiy the Volga basin was occupied by Fmubh stems 
in the north, and by Kha/ars and various Turkish steins in the 
south. The Slavonians, diiven perhaps to the west, had only the 
VolkhofF and the Dnieper, while tho Mohammedan Bulgarian 
empire, at the confluence of tho Volga with the Kama, wrs k> 
strong that for some time it was an open question whether Islam 
or Christianity was to gain the upper hand among tho HLivoni in 
idolateis. But, while the Russians were diiven irom the Blat k Bea 
by the Khazrrs, and later on by a tide of Ugrian migiation from 
tho north-east to tlie south-west (see p. 5 ,s itjtra), a stream of 
Slavonians slowly moved towards the nortli-east, down tho Oka, 
into tho bordorlaud between tbe Finnish and Tmkish stems. 
After two centuries of struggle the Russians succeeded in coloniz- 
ing the fertile -valleys of the Oka basin; in the 12th century they 
built a series ot fortified towns on the Oka and Klyasmia, ami 
finally they reached the mouth ot tho Oka, there founding (in 
1222) a new Novgorod — the Novgorod of tho Lowlands, now 
Nijni-Novgorod, The great lacustrine depression of the middle 
Volga was thus reached. Under the protection of tho foits in the 
north-cast, of the forests of Ryazan in the south, and of the 
marshes of Novgorod and Tver in the north, the Great-Russian 
nationality freoly developed in the fertile valleys of tho Oka, 
absorbing the feeble Finnish tribes which fotmerly peopled them ; 
and when the Tartar-Mongolian invasion came it encountered in 
the Oka basin a dense agricultural population with many fortified 
and wealthy towns, — a population which the Mongols found they 
could conquer, indeed, but were unable to drive before them as 
they had done with so many of tho Tmkish stems. This invasion 
only checked but did not stop tho further advance of the Russians 
down the Volga; nay, it partly facilitated it, because it weakened 
the Bulgarian empire, and, by keeping up on tho lower Volga a 
continual flow and ebb of nomads, prevented the development 
there of any settled population which might ultimately have op- 
posed the further advance of tho Russians towards the Caspian. 
Two centuries elapsed before the Russians covered the 300 miles 
which separato tho months of the Oka and the Kama, and took 
possession of Kazan. But in the meantime a flow of Novgorodian 
colonization had moved eastward, in the upper portions of tho left- 
bank tributaries of tho Volga, and had reached the Urals, thus 
opening tho way to Siberia. 

With tho capture of Kazafi. the Russians found the lower Volga 
open to their boats, and eight years afterwards they wcie already 
masters of tho month of the river at Astrakhan. The Tartars and 
Turks of tho steppes between the Dnieper and the Volga weio thus 
encircled; the Little Russians endeavoured to take possession of 
the lower Dnieper, and the Great Russians already had a firm foot- 
ing on tho lowor Volga. The possession of the latter opened a free 
passage to the Don, up the little river Kcimyshinka (now dried up 
but then navigable), which gave easy means of crossing tho narrow 
isthmus between the Don and the Volga. Thus the lower Don 
was colonized. But two centuries more elapsed lie fore tho Russians 
opened for themselves a free passage to the Black Sea and became 
masters of the Sea of Azoff and tho Crimea; the Volga, however, 
was their route. During these two centuries they fortified the 
lower river, sottled it, and penetrated also farther eastward into ] 
the steppes, towards the upper Ural and thence to the upper parts 
of tho Tobol and the other great Siberian rivers. They penetrated 
also into tho northern parts of the Caucasus isthmus, while another 
stream of armed colonization moved up the Kama and its numerous 
tributaries ; finding tho sources of these close to those of the Ob 
and Tobol, they crossed the low watersheds of the Urals and spread 
over northern Siberia, always following tho river courses and tak- 
ing advantage of the portages for penetrating from one basin into 
the next The entire growth of Russia towards the east went on 
from the Volga and its tributaries, and the long line of water com- 
munication (nearly 1000 miles) which flows from the upper Kama 
(60° N. lat) to Astrakhan (46° 4'), between Europe and Asia, and 
extends as far south as Astrabad on tho Caspian (36° 5V N, lat ), 
became the basis for all farther advance of Russia into Asia* 

BibUographtf.—S8m&noi?s Geographical and Statistical Dictionary , $ vols., 
1863-1886, contains a full bibliography ofthe Volga and tributaries up to 
date. See also Baeris Kazpische Stvdien, 1837 so.; Haxthwwens Sittdim uber 
Rutland ; Baor and Helraersen’s Bettram of Volga 
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tionoi Volga Coi n Tuil , LSS7 Ini lo1o^\,sh»Uu pill t itiuti^ofUa tiiulow » 
Committee mil Mmu il Snuty (in u» otV uo Tt\I ami lovit i \ oi i), trol.U moiis 
ot A&tiakliua Matistu il f« i O'* 1 •k*) 

VOLHYNIA, a government of feouth-vw ‘stern Cus.ua, 
bounded by the Dolbli province of Lublin and 8iedlce 
oil the W., Grodno and Minsk on the N., Kioff on 
the E., and Podolia and Ctilieia (Austria) on the H., 
has an area of 27,7*1 square miles. A broad and fiat 
opur of the Carpathims- -the AvratymJr plateau — wlmh 
enters from the west and spreads eastnaul towards the 
Dnieper, occupies its southern portion, reaching a 
maximum elevation oi 1200 ket; another branch ot the 
Carpathians in the wert of llw government ranee, 
between 700 and 900 feet at its highest points Ih>th 
are deeply grooved in some places, and the eiags give a 
hilly aspect to the districts where they occur. The 
remainder of the government, which is quite lint, with 
an imperceptible slope towards the marshes of PinsL, is 
known as the Polyesie*(see Mussk), It is covered by 
impair sable marshes (sometimes as much as 400 square 
miles in extent), sparsely interspersed with forests and 
traversed by languid streams, with low, almost inaccessible 
banks, here and there diversified by sandy dunes. The 
drainage of the Polyesie is, however, being vigorously 
carried on, and large tracts of meadow land have already 
been reclaimed by extensive operations recently undertaken 
by Government. Among the marshes are many smalt 
lakes. Volhynia is copiously watered by a number of com- 
paratively unimportant rivers which rise in the A\ ratynsk 
Hills and How northwards towards the Dnieper ; the 
Pripet with the Turia, the Styr, the Goryn, the Slutoh, 
and other smaller tributaries of the Dnieper are navigable 
by small boats, and considerable quantities of timber and 
firewood are floated. By the western Bug, which separates 
Volhynia from Poland, timber is floated and corn and 
various goods shipped to Prussia. 

The geological formation of Volhynia is very simple. The 
Avratyusk Hills, consisting of granite and various crystalline rocks, 
aio covered with tho Chalk, above which in turn aie Tcitiaiy sand- 
stones, sands, and clays containing lignite. The v hole is covered 
by Glacial deports and Lacustrine clays, leaching a gloat thickness 
in tho north. Kaolin, pottery clay^ and iron oie aio the chief 
mineral products ; amber also is occasionally found in the Toiliary 
sands. The climate of Volhjnia, notwithstanding the influence of 
its marshes, is much milder than that of central Russia within the 
same latitudes. The vegetation on the southern slopes of the 
Aviatynsk Hills begins to bhow something ot a Vkst-Eiuonem 
hhaiaeter ; oaks, maples, and limes prevail, while on the northern 
slope there aio immense loiests of Scotch th. The forests covir 
more than one-third of the entire area, and it is leekoned that 

2.500.000 a ires yield timber for building purposes. 

The population of Volhynift in. 1S81 was 2,096,475, of whoni 
nearly four-fifths were Little Russians (flora 70 to 91 per cent, in 
various districts); there were 30,000 White Russians and some 

10.000 Great Russians. Next in importance to the Russians come 
the Jews, who numbered about 12 per cent, of the population. 
The Poles are variously estimated at from 120,000 to 1/0,000, but 
are certainly under 7 per cent, of tho total population. The 
Germans number about 30,000. Agriculture cannot be said to 
flourish except on the Avratynsk plateau and its slopes, but U still 
the chief occupation, and more than one-third of tho area is under 
crops. The fertile soil of the south produces a surplusage of corn, 
which is either used in distilleries or exported; the average crops 
from 1883 to 1885 were 1,606,000 quarters of rye, 550,000 of wheat, 

1.145.000 of oats, 394,000 of barley, and 1,032,000 of potatoes. 
Hav is exported, but cattle-breeding has been almost stationary 
since 1850. In 1883 there were 506,500 horses, 655,050 cattle, 
and 571,500 sheep. Wool is exported. B^et is largely grown for 


Illustrated Btmd&oo* ofthe Volga (Russian), Kazafl, 1884; Nfyegorodslw Shormk 
(Russian) : Reclus’s Qdographie Vnfoemfff* vol. v.; Rosko&cimy, ZJw Wofga tmd 
jB* vol, 1 (history, ethnography, hydrography, and 
hiomnim with riS hlhltographicja information); N. Bopralavshly, The Volga 
a$ a Mam of Chvmmication (Bosnian), 1887, with detailed profile and maps ; 
ivr Rnovinnoff Birds and Mcttwnals of tho Black- Earth IU‘gicn of the Volga* 
Volga,” to Mm Kazan Motor., 1872; Peretyaikoritcft, 


sugar (38.000 acres, producing 4,S00,O0O cwts., having been under 
this crop in 1885). The culture of tobacco is rapidly extending 
(7000 tobacco plantations yielding about 8000 cwts. of tobacco in 
1885). In tho Polyesio the principal occupations are connected 
with the export of timber and firewood, the preparation of pitch, 
tar, potash, and various wooden waxes, and boat-building. Tho 
wild boar, boar, fox, and haro are hunted. 

The manufactures in 1884 yielded 18,884,000 roubles, as against 
only 2,856,000 in 1860. lire goods principally produced ora sugar, 
spirits, woollen doth, paper, china, and malm wares, worn, wn, 
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lilies, md t allow nc paitl> nnmif ictui eel within the government, 
ml putly c \ pm ted t> Biga ml IMml Volhynn is ti leased 
bv *1 i nh\ ly tiom Kiel! ucf Badit hcfl to Bu fcLitovsk, with 
Inn lies to Lublm and to L ml erg llio tuffic ly tins lino is 
c nsi] tabl in l thr Rad/nilofl custom house, on the Aus turn 
flonti i n one of th most mipoitant in Uussn 

Vjlliymi is In ideal into twelve distucts, the ciucf towns of 
w I il li u /nnoMii [q i ) which ha l "4 830 inhabitants m 1884, 
Bnl li (72“ r ) lvovcl (13 %0) ki mcucts (10 500), Lutsk (13 770N 
h >v_,i ul Voihjudi) [1j 5)0) Osti< g ^lo >20), Oviutch (6180), 
hil/iviio(f (73 0) Rnno (7300) Stuo Lonstiutiiioff (17,980), 
in l Zistul (10 120) 

\olhynn hts been mliihitcl b^ Slivonnns tnm a icinotc 
mfujuitv In Ncstoi s Amah its people ait mentnue l irada the 
mm ol Dulels ind litti m the 12th utuiyth \ wgig known is 
Vclhyniins incl Lu/lnns (dw 11 is on th l>u 0 ) liom the 9th 
uitiuy Hit low ns oi 'Volhynn — Vlidmui Owutcli Iatsk and 
Dili uo — weie lultd by desmi Lints ot Rank, and the land ot 
Vollryma temuntl mdq tn 1 nt until the 14th ccntiny, when it 
tell inula Lithuania In 10 it was annexed to Poland, and 
s> ltin lined until 179 r , when it w is tiken possession of by 
Russia 

r 

VOLNEY, Co^sT^yTr^r Tranoois CH^ssPoccur, Comtt 
oi (1757-1820) was bom at Ciaon, on February 3, 1757, 
ot a. good but not noble f mnly, and educated first at the 
noi^hboiumg piov mcial towns of Ancems and Augeis, then 
it Pans According to the common and anions habit of 
the time and countiy he was at first surnamed Boisgirais, 
but afterwaidb assumed the name ot Yolney When he 
was about foui and twenty he acquired some reputation 
by an essay on the chronology of Herodotus, and was 
mtioduccd into hteiary and philosophical society He 
then did what was at the time not common, common as it 
has become since Having inherited a sum ot money, he 
visited the East xnd s{>ent some four years in Egypt and 
Syria, writing the history ot his travels when he letumed, 
and publishing it in 1787 He had not raeiely tiavellcd 
but had ieatnt liable, and had studied the politics as well 
as the topogiaphy of the countnes be visited Ot the 
formei stud} lit gave evidence the year befoio the Revolu 
tion by some Consid nations on the war between Russia 
and Turkey He was a member both of the States 
Gcneial and of the Constxtuante, and distinguished himself 
as an ardent lefoimcr In 1791 appeared the book Le s 
Rmnr% by which ho is known to a gieat many people who 
have never lead it It ib a kind ot essay on the philosophy 
of history written fiom the phdosopke point of view, 
and of course containing some duect and much oblique 
manifestation ot plulosophe antipathy to religion It 
is probable, however, that those who, after the lapse of 
a centuxy, lead it under the impression of tho stiong 
denunciations of it by some oithodox wnteis of its own 
and immediately succeeding times will be not a little 
suipnsed The book, of which the full title is Les Bmnes > 
on Meditation sur ies JR( vohitiOM des Empiy es, purports to 
contain the discourses of a txaveiler among the rums of 
Palmyra with a very 18th century genius* Yolney was a 
good deal more than a meio author He tned to put his 
politico economic theories into practice m Corsica, where 
m 1792 he bought an estate and made an attempt to 
cultivate colonial produce Ho was thrown into prison 
during the Jacobm tuumph, but escaped the guillotine 
He was sometime professor of history at the newly-founded 
Eoole Normals* lectured there, and published his lectures 
Then he undertook a journey to the United Slates, the 
le&dfc of which took form m a book (chiefly geographical} 
published in 1803. Next yea? he republished and much 
^nl&cgedr ids essay on Herodotus He was nob a 
p&rfagian nf feut* being a moderate man, a savant, 

an|l a into service by the emperor, 

mA$ mi a count and pfit him into the senate, of 
fee jm of tfe* leapt servile members* The 
tn % mmvm teerjufed Jim agamat his 

He was a member of 
i 
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the Institute and latterly of the Academy proper, and, 
besides his histoncal, political, and (as the 1 8 th ccntuiy 
understood philosophy) philosophical studies, was a plnlo 
logist of some power He died at Pans on Apil 2 r >, 
1820, xnd his complete woiks a])peaied soon alter wards 
m 8 volumes 

Yolney has been called the last of the phihsophcs, and so, it date 
and cnnncnco togetliei ho considered, he was It , is m many 
such casts, be doubted whcthci his ideutific ition with i powaful 
but one sided movoment w is moie ot seivuc thm of dissoivicc t > 
him No doubt it stimul ited Ins voik, hut it also a imped ind 
hstoited it,— -the eutious md not w holly le ittitu le >i the 

whole school tow aids Chustiamt} showing llscll distim tly m him 
as i prejudicing and nanowing loitc Howis liow x 1 in i cm ito 
obseivei, a thmkei of acuteness and originality it not ot .put 
width oi depth, and masta of his pen in no oulinuy hgco Ills 
stylo sufleis fiom tho genual detects ol 18th centra > lunch piost, 
m bean*, thm, colouilcss, and devoid ot flivoui despite its cl amess 
and bnllimey But it senes him as a most excellent vehicle 
both of description and ot aigmncnt 

YOLO, a town and seaport of Gieocc, on the ea>t coisl 
of Thessaly, at the head of the gull to which it ^ives its 
name Volo lies just below the mouth ot the little mu 
Oichestns, neai the west foot of Yount Pc lion, on the 
southern verge of an undulating and extiemdy fertile 
plain, which stretches thence northwards beyond Larissa, 
and which is skirted on the east by tho chain above which 
tower Pelion, Ossa, and Olympus Plir town, which lus a 
mixed population (1881) ot 4000, comprises three distinct 
quarters — the kastio, enclosed by walls and inhabited 
chiefly by Tuiks, the scala, oi poit, centre ol th( tuuL 
and shipping , and the squalid Grxco Jewish suburb, whn h 
stretches tiom near the kastio to the coast Yolo, which 
is regulaily visited by the Austrian, Fiench, and Uicck 
steamers plying weekly between thoPn tus and Constanti 
nople, is the only outlet for the produce of northern Greece 
The expoits (tobacco, hides and skins, fruits, olive oil, raw 
silk and cocoons, Sot ) weio valued iu 18Sb at ■£31,000, 
while the imports (cereals, cotton goods, petroleum, su to it, 
hardware, &c ) amounted to c£2(>9,000 

The castle of Yolo stands on oi close to tho site of Pagas t, wh nc< 
tlio gull took the name ol Sums Pagas \ ns oi Pigasicus, and win h 
was one of tho oldest places ot winch mention ocaus m th 
legendary histoiy of Gieece liom this poit the Ai , mantle c\pt U 
tion was sud to haie sailed, and it was nlicxdy a flemishing pi iu 
undei the tyrant Jason, who fiom the neigh homing Phu c lulcd 
oici all Ihessdy Two miles larlha south stmd the nuns of 
Demotuas, founded (290 B c ) by Demetnus Poliouctcs, ind for 
some time a favourite residence ol the M icodonmn kings On the 
opposite side of the little inlet at the head ot the ydf uses the lull 
£f Episcopi, on which stood the ancient city of 1 >leus Hue Di 
Lolling discovered in 1883 some underground sepulchral charnbcn 
resembling those of Mycenae and Otchomcnus 

YOLOGDA, a government of noifch eastern Russia, 
having Archangel on the N, Tobolsk on the E, Peirn, 
Vyatka, Kostroma, and Yaiostavl on the S , Novgorod and 
Olonetz on the W This immense government, which 
comprises an area of 155,500 square miles, stretches m a 
north easterly direction for 800 miles, fiom Novgorod to 
the Urals, including the broad depression drained by the 
Sukhona from the 8 W and tho Vytchegda from tho N L , 
head waters of the Dwma From tho basin of the Volga 
it is separated by a flat, swampy, and wooded swelling, 
where the heads of tributaries belonging to both Arctic 
and Caspian drainage areas are closely mtennmgled Tho 
eastern boundary of Vologda follows the mam water 
parting of the Urals, which has but few points over 3000 
feet , wide parma% or woody plateaus* fill up the space 
between the mam Urals and the Southern spurs ol tho 
Timansk Mountains, in the upper basin of the Petchor^ 
and it is above the parmas — especially over tho^e which 
w to hhe Urah the highest summits 

the Urals ri^s in the form bf dome^haped mountains 
(Tsllposs, 5540 feet above searlavk j BCoSt^pii«*, 4955 feat ; 
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Tdjtd kasheni, 1225 feet) Tlie Tnn msk Mountains iu i 
swampy phicau, what the livus flowin^ cithei to the 
Dwini oi to the Pctihoia take thui use m rrmincu 
maishcs, so tint on the Mytvt politic loxts luu 
to be dialed only a distance ot time miles tlnou U 
raai shy forests to hi tianspoitul Irorn um sy stem to tin 
other 

Permian smdstorus and oupnf iom lit s cov i most <t ti 
tcuitoiy only i f w i it lu sot lunssi <liys( \uh th m will n 
the cist m tli lnlyw>>m toil 1 < mn b L u 1 ml l us D\ n n 
in 1 feiluii in si itis mlliimsl ms ij \ u t \<iui b Hi uystilhuc 
slit sot tli mim i id .j Vast Intis A 1 ul 1 i liy in l I i us 
time d ] ositstoui the wlnl K> 1 iltai 1 iltspm^ n n i 
nulls! mes mi undstoncs au the diet nun i il }i)lu ts, lut 
mining is m its nit mty 

"V tlo^dus } lotiisdj m it l d, is m in^ is 1600 u\ tis nid sti nns 
h in bun couutc l on its ill i} s 1 lie Miklum which ns s m Hi 
s uitli west md flews nutli t ist } ist \ ok^ 1 1 rotmr and \ dikiy 
Ustyug is invisible kt o7 r j miles Atta its puutu n with th 
"Vug (390 miles lonA whi li comes horn tin south it bet unis 1h 
Dwini whieli tbws lioi th wist andut instil Yd lu^di until i 
gu ltnui, 740 miles lon b m l n iu b ible lor 570 mil wlueli hew 

evu w itus i lie ulj umninhiti 1 ugion The Lu/a, i tiibutu) 
ot the Tug is also nivr b itcd foi moie thm 250 nul s *1 lie 
Petclion, which Hows throu b h cistern AologU, is in utciy ft l 
the cvpoit of com and the impoit ot fish m the P idioi i legion, 
othei w l&c ditheult ot aeu ss Th Pmeg i, the Me /t u in 1 tin Y i y i 
all helon b mg to the Aietic b ism, use m noitlicm 5 ologla In 
the south west the Sukhona is conned d by me in® of Lai e Ivuben 
skoye and thi einil of Ale\andei ot Vmtcmbcig with tile up} ei 
Volgi Nunibukss snnllei lakes occui, md maishcs eon i a eon- 
side l die pa it of the suiiaec 

The ehnnte is se\eie the avenge yeuly temp latmc bung 
36° T at Vologda (fin , 10 7, July, 6P6) mil t>2 5 at list 
Sjsolsk (Jin , 4 8 , July bl° 7) 

The lion and the physic il aspects pics life i b tut vruety ot 
ohaneteis is the tiaiellei m n cs noith e ist de wn the buklion i in 1 
up the T } tehe 0 U tow aid the p /ram ot the Petehon In the 
biutli wist tin foi sts ue cleuc l, and tin diy slopes ci the hills 
ue coveicd with fields and mi Mows, tile population is iehtiiel> 
dense, and mail) one ipiutu ot tlic area is uiul l cioj s III ue is 
a sui}lus ot gum whieh is used foi dislilleues, nxd tpples ue 
e\tcnsi\ ely < ultiv ated The iloi i is middle Itussi m 1 u tliei to tin 
noith east the < Inn ite glows m ire seuic but still until the I)\uu i 
is leached corn sucieeds will, and theie is no D k ct excellent 
meadows on the nui turices lh\ is cnlliv ated fo < {port lut 
only 4 pel cent ot the aica is tilled, the re munelei being cov nd 
with thick hi ioicsts, with oeeisionil woods ot deciduous tn s 
(bn ell, as} in, ddu) At iboutthe itdhdegui ot cast lon b itud 
the laich uppens and soon supcrscles the in Seven! }lmts 
unknown m western luissit nuke then ippeuiutt (S Uluit tent i 1 1 , 
Anthyllusiulneiana , Liqlmbux jxthNi is 1 da joancnsis, Ltjiopo 
(him umjpitamtum, ^anquibwht ejfiu iahi>) The Vo ahum is 
especially ch u n tenstie it s mutinies enuoaehes on the meadow s 
to such an extent as to compel then abandonment The legion ot 
the uppci Mc/o£l (the Udon) i b am has a distinctly ehnielei. 
The winter is bo pioti acted, and the snow tall so copious, that the 
53 wins ue sometimes compelled to eleu aw iv the snow from then 
bailey -holds But the sununei is so hot (a mean of 5i° loi the 
tlucesummei months) tint bule> upens withm foi ty days alter 
being sow n 1 he lnnansk plate ius aie i m uked bound uy t or tin 
middle R ussi in lion 1 hose to the oast of them at e uniniiabitabl t 
even on the banks ot ihe nvcis the climate is so sueit, csjucialh 
on account of the ley nor than winds, that ijc md bailey m 
mostly giown only m oieh nds Tho whole is eo% eied with quite 
linpeneli ible fousts, growing on a soil peinnited with watu 
Atos^mtocs swaim m the foicsts, buds ue laic The Siberian 
eedai begins, md the lime tn e dis appears In, cedai, pxno, 
and lauh chiefly compose the foie sts, with Imch and aspen on 
then outskuts Hunting is the chief occupation of the Zynan 
inhabit ints 

The population (1,172, 250 m 1883 as against 980,850 m 1861), 
consistb chiefly of Gieat Russians (88 pu <ent ), and Zymns (12 
per cent , only 7 pei cent aeeoi cling to Rittich) The Zjnans 
— a Finnish stem akin to the Penmans— constitute the bulk of the 
population on the Uial slopes They foi meily inhabited the Kama 
and Yyatka basins, and call themselves Komi yurt, or Komi yas, and 
xn the 14th centuiy the Russnns hardly distinguished them from 
the Penmans, but they weie compelled to migrate northwards into 
the basins of the Dwma and Petohoia, ami even across the Ui t\% 
by the religious fanaticism ot the eailier C hustxan nussionaues 
A poifaon ot them now lwe rn Archangel (about 15,000), and tk«u 
aggregate numbers are estimated at from 100,000 to 120,000, but the 
figures are vei> uneertaih, as they are often hardly distinguishable 
from the Russians, whose rehgion and habits they hiwe assumed 
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}o}uhtions m 1881) b mg T jio i v ( 17 02 ) Giy ts (-2-5) 
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VOLOGDA, capital of the rbo\t go\ei nment, is situated 
in its south western eoinci, 302 miles to the noitb ea^t ot 
Moscow, with which it is connected by iad ua Y uosiarl 
It is an old town, having man} lehcs ot the p\st m its 
ehuuhts, including one which dites fiom the 12th cen 
tuiy, and the cathedral founded m lobT The cducx 
tional institutions aie m a Ixtta state than m many 
othu piovmcnl towns YoiogcD, thou 0 h a plicc of only 
17,025 mlnbitants in ISbl, is a considerable commuc \l 
ccntie, — fla\, linseed, oils, hemp, butter, and c to gs bem & 
bought to i Urge amount m the neighbouimg distnctb 
and m Tyatka, and evpoHcd both to bt Peteisbuig and 
Aiehxngcl 

\ol i^da existed is a }Ueo of (ommaif as e illy as the 12th cen 
tui } It w is a colony ot Nov^aiod in l, owing to its i Iv mtageous 
j osilion n 1 the cntci} use of the Nov-, nod much nits, it n iew t > 
lea} oj ul jus citv It ( mie l on a hi jsk ti 1 1 in ft i\ t illow, in 1 
fms 5 which wu sent m fi mi IJstvug A elikiy, -uiothu mi] oil mt 
eolai) ot Ncvgoxod, while th< b}eluo/cio ineieliants J l ought to 
Yol x, U md Ustj u b e >in h itlu i in l v mous rn inuf letxued goe ds 
to bf liLitcu l min-d tins a to 1 shi}}>cd to Klotmogmy, it the 
mouth ef tht Dwini In 1273 itwis jlundeieiby the }imee of 
Tvtim illnnte with tin I utils, but soon iteovi led Mos xw dis 
puted its joss ssnn with K \ n oi d until the 15th century, the 
♦Moscow pnnets mtu b ue 1 to Intel suppafc atnulst the jo ui ndi il l 
tanN igunst tlic lrihu Lovguoel meichints, met luu sueeis 
sue times Vologda had to h b ht ag unst its metiojohs It w is 
eiUmitely mnevd to Mos<ow m 1447 When Aichingcl was 
f minted and o}iuied foi fouign ti ide m 1553 Vologda bee mat tht 
chu f depot tor goods exported through that ehimicl lhe> weu 
bi ought on sledges ft om Moscow, kaiosfivl, and Kosliomi, and 
sjicenl yams, oi post stations veie numtuned to connect Vologda 
with Moscow Mam foieignas lived it Vologda, ITctehet, the 
Bntisli envoy, stayed there, and the fust Russiin envoy to Bill uu 
ca ne origin ill) fioin Vologda Polish bands plundered it rn 1613, 
and the j digue of 1648 devastated it, but it mamUinc 1 its com 
meicnl import mu until the found ition of St Peteisbuig, when 
Russian foieign tiade took another channel 

VOLSC1 See It vly, vol xm p 415, and Home, vol 

xx p 739-741 

VOLSK, ox You&k, a district town of Russia, m the 
gova nment of Saiatoff, and 90 miles to the north east of 
that town, on the right bank of the Volga, was a century 
ago but a small village (Mafykovo) , recently, howevei 
it has grown to be ono of the important towns on the 
lower Volga, and its population has rapidly increased from 
23,500 m mo to 36,315 m 13b5 It is built in a 
narrow valley between chalk cliffs, and has a large 
cathedral and a market, it is surrounded by gardens, 
the produce of which is exported to Nym-Novgorod— 
gardening being also a distinctive feature of the wealthy 
and populous neighbouring villages. 
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VOLTA, Alessandro (1745-1827), was born at Como 
on February 18, 1745. In 1774 he was appointed pro- 
fessor of physics in the gymnasium of Como, and in 1777 
he left his native town for the first time to travel through 
Switzerland, where he formed an intimate friendship with 
De Saussure. In 1779 a chair of physics was founded in 
Pavia, and Yolta was chosen to occupy it. In 1782 he 
undertook a journey through France, Germany, Holland, 
and England, and became acquainted with nearly all the 
scientific celebrities of that day. In 1791 he received the 
Copley medal of the Royal Society. In 1801 Napoleon 
called him to Paris, to show his experiments on contact 
electricity, and a medal was struck in his honour. He 
was made a senator of the kingdom of Lombardy. In 
1815 the emperor of Austria made him director of the 
philosophical faculty of Padua. In 1819 he retired, and 
settled down again in his native town. He died on March 
5, 1827. 

The first published paper of Yolta (De Vi Attmdim Ignis 
Eledrid) dates from 1769; it contains no new facts, but deserves 
our attention as showing us the knowledge with which Yolta set 
out on his journey of discoveries, and the theoretical speculations 
which seem to have given him the first impulse to experimental 
work. Franklin, who was then justly considered the great authority 
on these matters, had endeavoured to explain electrical phenomena 
by the mutual repulsion of the particles of an electrical substance 
and the attraction between that electrical substance and ordinary 
matter. Yolta tried to simplify the theory by assuming an action 
only between the electrical substance and matter, and he tells us 
that he explained his views in a letter to the Abbe Nolle t when 
he was nineteen years old. The way in which he endeavoured to 
account for the phenomena of attraction and repulsion and the 
phenomena of the Leyden jar have no interest for us to-day, but that 
part of his paper in which he showed the application of his theory 
to the generation of electricity is of historical importance, for in it 
we can trace the germ of many future discoveries. He imagines 
all bodies in the natural state to contain electricity in such propor- 
tion that they are in electrical equilibrium. He believes that his 
experimental results obtained by rubbing metals with each other 
show this. But when bodies are brought into close contact, as, for 
instance, in friction, adopting the views of Boscovieh, according to 
which attraction and repulsion alternate at small distances, he con- ! 
siders that the attractions of electricity and matter may alter and a 
new electrical equilibrium will establish itself. He asks the question 
whether during the progress of chemical action, such as Solution, 
mixture of fluids, combustion, ' in which the particles of matter 
change their position, there is no disturbance of electrical equi- 
librium He expresses his conviction that this is the case, and 
.^explams thr experimental difficulties which prevent a proof, but 
depresses a hope "that he will succeed in obtaining signs of 
electrical action during chemical operations. He shows howr 
atmospheric electricity might he accounted for in accordance with 
these views. 

/The principal point of interest in his second paper (Novus aa 
WyvplidmtriM, Eledrie<mm Teniamvnmn Apparatus) is the attempt 
to explain electrical insulation by a repulsion between the insulating 
matter and electricity. The influence of Boscovieh in this- attempt 
to explain everything by forces and centres of force is' here apparent 
, Theory thus seems to have given Yolta the first impulse to his 
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after the first two papers we find hardly anything speculative in 
his writings. - r „ 

On Yyne HV 7775, Yolta, announced the construction of the 
to Triestley, asking Mm, as the historian 
hqw farihe discovery was new. ( The remainder of 
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We know now that evaporation by itself does not cause a difference 
in electric potential, and that Yolta’ s effect was due to friction of 
the vapour generated against the sides of the vessel ; but this has 
only been established quite recently. 

The results on electrical effects due to evaporation led Yolta to 
the closer investigation of the phenomena of atmospheric electricity, 
a subject which seems always to have had a special attraction for 
him. Between 1788 and 1790 he wrote nine letters on Meteorologia 
Elettrica addressed to Lichtenberg. . The first two letters treat of 
electrical measurements. For the pith ball electroscope he substi- 
tutes the straw electrometer, in which the an "le of divergence of two 
electrified straws is measured. Different electrometers of various 
sensitiveness are carefully graduated and compared with each other. 
Nor is this all : Yolta has never as yet received the credit of having 
constructed the first absolute electrometer, and for having compared 
his other instruments with it, so that it would be possible now to 
refer all his measurements to absolute units. His electrometer 
consisted of a balance, one pane of which was a fiat round disk. 

I Below this disk was placed a larger parallel plate, conducted away to 
| earth, and stops were arranged so that the disk could not approach 
the plate nearer than 2 inches. In the unelectrified state the 
balance was in a state of equilibrium. When the disk is electrified 
it is attracted towards the plate but kept at its proper distance by 
the stops ; weights are then added in the other plate of the balance 
until the disk is torn away from the stops. 

The remaining letters addressed to Lichtenberg contain obser- 
vations on atmospheric electricity and on the action of points 
and flames in discharging electricity. The reader cannot help 
feeling how very little more we now know about these matters 
than Yolta did. 

It was probably in 1790 that Galvani first made the observa- 
tions which have rendered him celebrated. He was struck by the 
muscular contractions of a frog which had recently been killed and 
skinned, and was lying on a table near an electrical machine, which 
was accidentally set to work. In order to see whether he could 
obtain similar contraction from atmospheric electricity, he sus- 
pended the thigh of a frog by means of a hook from an iron railing, 
and found the contraction whenever the muscle touched the railing. 
He tried to account for the observation by assuming that the nerves 
and muscles of the animal body formed a kind of Leyden jar, which 
was discharged whenever an external circuit brought them into 
electrical contact. Yolta at first agreed to this explanation, but his 
own experiments soon led him to change his opinion. It is very 
instructive to read the various letters and essays in which Yolta 
describes his observations and his reasoning which gradually led 
him up to the construction of the electrical pile. His whole ex- 
perimental training as well as the speculations of his early youth 
seemed to force him on in the right path, and in this work, as indeed 
in his whole career, none of the discoveries seems due to chance. 

; The muscle of the frog soon appeared to him to be nothing but a 
I very delicate electrometer, and he made use of it as such. The 
conductors lie divided into two classes. Conductors of the first 
kind, to which carbon and the , metals belong, he showed to become 
electrified by contact, but in such a way that equilibrium is estab- 
lished in each circuit, so that no current of electricity can be 
produced by any arrangement containing conductors of this class 
only. Conductors of the second kind are what we should now call 
electrolytes. An electric current is produced whenever a circuit is 
arranged between two conductors or the first kind and one of the 
: second kind. It is impossible here to enter into the history of this 
now celebrated contact theory, hut, although opinions may differ 
5® .Jh' ^interpretation of some of the experiments, there is not much 
in Volta s writings on this subject which' could be called incorrect 
even at the present day. Volte’s electric pile was first described in 
a letter to Sir J . Banks, then president of the Royal Society. The 
letter is dated March 20; I860, and it . was read before the Society 
on June 26 of the same year. The pile consisted of a number of 
disks of tin and an equal number of disks of silver or copper. The 
zinc and tin plates are in contact, and each pair is separated by 
some porous matter which , is kept moist , He describes a number 
of ex penmen tel results obtained, with this pile, and finally shows 
tnat all the effects, produced are the same as those yriiich can be 
itemed from elecfrmfd machines; and that ;i0^refere ^vsnism ” 


■ matflematn 



VOLTAIRE 


285 


VOLTAIRE, Francois Marie Arouet de (1694-1778), 
whose real name was Francois Marie Arouet simply, 
was born on the 21st of November 1694 at Paris, and was 
baptized the next day. His father was Frangois Arouet, 
a notary ; his mother was Marie Marguerite Daumart 
(sometimes, but less correctly, spelt D’Aumard, apparently 
because her family was noble). Both father and mother 
were of Poitevin extraction, but the Arouets had been for 
two generations established in Paris, the grandfather being 
a prosperous tradesman, and the father, as has been said, a 
still more prosperous notary. The Arouet family are heard 
of in Poitou as far back as the early 16 th century, and 
appear to have always belonged to the yeoman-tradesman 
class. Their special home was the town of St Loup. 
Voltaire was the fifth child of his parents — twin boys (of 
whom one survived), a girl, Marguerite Catherine, and 
another hoy who died young, having preceded him. Not 
very much is known of the mother, who died when Voltaire 
himself was but seven years old. She seems, however, to have 
had delicate health, and she pretty certainly was the chief 
cause of Voltaire's early introduction to good society, the 
Abb6 de Ch&teauneuf (his sponsor in more ways than one) 
having been her friend. The father appears to have been 
somewhat peremptory in temper, but neither inhospitable 
nor tyrannical. Marguerite Arouet, of whom her younger 
brother was very fond, married early ; the elder brother 
Armand was a strong Jansenist, and there never was any 
kind of sympathy between him and Frangois. 

Voltaire appears to have received no very regular 
education till he was ten years old ; but the Abb<§ de 
Ch&teauneuf instructed him pretty early in belles lettres 
and deism, and he showed when quite a child the unsur- 
passed faculty for facile verse-making which always distin- 
guished him, and to which the literary tastes and models 
of the time lent themselves with especial readiness. But 
at the age just mentioned he was sent to the College 
Louis-le-Grand, which was under the management of the 
Jesuits. This was in 1704. He remained there till 1711. 
It was his whim, as part of his general liberalism, to 
depreciate the education he received ; but it seems to have 
been a very sound and good education, which beyond all 
doubt formed the basis of his extraordinarily wide, though 
never extraordinarily accurate, collection of knowledge 
subsequently, and (a more important thing still) disciplined 
and exercised his literary faculty and judgment. Nor can* 
there be much doubt that the great attention bestowed 
on acting — the Jesuits kept up the Renaissance practice 
of turning schools into theatres for the performance of 
plays both in Latin and in the vernacular— had much to 
do with Voltaire's lifelong devotion to the stage, . It must 
have been in his very earliest school years that the cele- 
brated presentation of him by his godfather to Ninon de 
Lenclos took place, for Ninon died in 1705. She left 
him two thousand livres <c to buy books with, 5 * Voltaire’s 
school experience appears to have been much more like 
that of English schoolboys than like the dreary imprison- 
ment of which in later days Frenchmen have generally 
complained. He worked fairly,, played fairly, lived com- 
fortably, made good and lasting friends. Some curious 
traits are recorded of this life— one being that in the 
. terrible famine year of Malplaquet a hundred francs a year 
were added to the usual boarding expenses, and yet the 
boys, had to eat pain Us. 

^His troubles began when, in August 1711, at the age of 
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de CMteauneuf died before his godson left school, but he 
had already introduced him to the famous coterie of the 
Temple, of which the grand prior Vendome was the head, 
and the poets Chaulieu and La Fare the chief literary 
stars, and which chiefly existed for purposes of sometimes 
elegant and sometimes by no means elegant dissipation. 
It does not appear that Voltaire got into any great scrapes, 
and the anecdotes recorded of this wild oats time of his 
are harmless enough. But his father naturally prognosti- 
cated little good to him from such society, and tried to 
break him off from it, by sending him first to Caen and 
then in the suite of the Marqnis de Chateauneuf, the 
abb6’s brother, to the Hague. Here, however, he got into 
what, in the paternal eyes at least, was a far worse scrape 
than staying out at night or wasting his substance on the 
purchase of coaches and horses. He met a certain Olyrnpe 
Dunoyer (“ Pimpette”), a girl apparently of respectable 
character and not bad connexions, but a Protestant, 
penniless, and daughter of a literary lady whose literary 
reputation was not spotless. The mother discouraged the 
affair, and, though Voltaire, with an early display of his 
afterwards famous cunning, tried to avail himself of the 
mania for proselytizing which then distinguished France, 
his father would not hear of the match, and stopped the 
whole affair by procuring a lettre de cachet , which, however, 
he did not use. Voltaire, who had been sent home, sub- 
mitted, and for a time pretended to work in a Parisian 
lawyer's office. But he again manifested a faculty for get- 
ting into trouble, — this time in the still more dangerous 
way of writing libellous poems, — so that his father was 
glad to send him to stay for nearly a year (1714-1715) 
with Louis de Caumartin, Marquis de St Ange, in the 
country. Here he was still supposed to study law, but as 
usual really devoted himself in part to literary essays, in 
part to storing up that immense treasure of gossiping 
history which was afterwards one of his most unique pos- 
sessions. Almost exactly at the time of the death of 
Louis XIV. he returned to Paris, to fall once more into 
literary and Templar society, and to make the tragedy of 
(Edipe, which he had already written, privately known. 
He was now introduced to a less questionable and even 
more distinguished coterie than Vendome’s, to the famous 
a court of Sceaux,” the circle of the beautiful and am- 
bitious Dnchesse du Maine. It seems, though it is not 
certainly known, that Voltaire lent himself to the duchess's 
frantic hatred of the regent Orleans, and helped to com- 
pose lampoons on that prince. At any rate, in May 1716 
he was exiled, first to Tulle, then to Sully, He was 
allowed to return, but again fell under suspicion of having 
been concerned in the composition of two violent libels, -r— 
one in Latin and one in French, — called from their first 
words the Puero Regwmie and the J*ai vu } was inveigled 
by a spy named Beauregard into a real or burlesque con- 
fession, and on May 16, 1717, was arrested and sent to the 
Bastille. He remained there for eleven months, recast 
(Edtpe, began the Hmriade , and determined to alter his 
name. Ever after his exit from the Bastille in April 1718 
he was known as Arouet de Voltaire, or simply- Voltaire, 
though legally he never abandoned his patronymic. The 
origin of the famous name has been much debated, and 
attempts have been made to show that it actually existed , 
in the Daumart pedigree or in some territorial designation. 
The balance of opinion has, however, always inclined to the 
hypothesis of an anagram oh the name '“ Arouet le jeune,” 
'||4‘Arouet L/i/* « being changed to v and;/ to i according, 
todfeh ordinary ruM of the game* ' fee sp, 
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ihc imprisonment, and though Voltaire was admitted to 
an uidiencc by the legont and ticated graciously it is 
deal tint he was not tiusted, and the inconveniences he 
had feiuffeied foi i timo induced even his incorrigibly 
mischievous nature to keep quiet GJdtpe was acted at 
the The itie Tian^ais on lbth November of the yeai of 
lelcase, and was very well iceerved, a not dissimilar uvalry 
between paities to tint winch not long befoie had helped 
Addisons Cato assisting its success It had a run ot 
foi ty five nights, w as acted at court, and brought fcbo ai thoi 
not a little money in profits and piesonts, besides a to old 
medal fiom the logout Volt nro seems to have be to un 

with these gams his long and (among authois) almost 
unique senes of successful financial speculations But 
adveisity had by no means done with him In the spung 
of next yeai the pi eduction of Lagrange Chancels libels, 
entitled the Phihppujucb , again hi ought suspicion on him 
He waa informally exiled, and spent muck time with 
Marshal Villais, again mci easing his store of “remims 
cenees” He icturned to Pans m the wmtoi, and his 
second play, A 7 temu e , w as pi oduced m Febi uai y 1 7 JO It 
was a failure, and though it was recast with some success 
Voltaire never published it as a whole, and used parts of it 
up m other work He again spent much of his time w ith 
Villais, listening to the maishals stones and making 
harmless love to the duchess In December 1721 his 
father died, leaving lum piopeity (rather moie than four 
thousand livies a yeat), which was soon mci cased by a 
pension of half the amount fiom the regent In return 
loi this, or m hopes ot moie, he offt red himself as a spy — 
or at anyrate as a secret diplomatist — to Dubois He 
had, however, an awkwaid brush with a fellow servant m 
this honouiable kmd of work, foi, meeting his old enemy 
Beauregaid m one of the minister’s looms and making an 
offensive lemaik, he was waylaid by Bcauiegaid some time 
after m a less pnvileged place and soundly beaten This 
unpleasant proceeding was only a pielnmnaiy (o Voltaire’s 
second and most impoitant experience of “ Llack Will with 
a cudgel, ” to use Rochester’s plnase as to the piopci mode 
of dealing with troublesome men of letters His visiting 
espionage, as unkind cntics put it — his secret diplomatic 
mission, as he would have liked to have it put himself — 
began m the summer of 1722, and he set out for it ai 
home foitWK,— in company, that is to say, with a certain 
Madame do Rupelmonde, to whom he as usual made love, 
though it may perhaps be platonic love only (foi Voltaire 
was not fortunate m this way), taught deism, and served 
as an amusing travelling companion He stayed at Cam 
bray for some time, where European diplomatists were 
still in full session, journeyed to Brussels, where be met 
and quarrelled with Jean Baptiste Rousseau, went on to 
tho Hague, and then returned It does not seem that he 
did anything diplomatically important, but from that day 
to this French Governments have had an amiable weakness 
for paying the travelling expenses ot men ot letters who 
feel inclined to see the woild The IT em tade had got on 
considerably during the putney, and, according to his life 
long habit* the poet, with the help of his fuend Tbieriot 
and others* had been a working the oracle ” of puffery aftez 
a fashion not particularly creditable, but peihaps lecom 
mended by a knowledge of mankind During the late 
autumn and wintei of 1722-23 he abode chiefly in Fans, 
taking a kind of Iodgmg m the town house of M de 
Berm&ress, a nobleman ot Rouen, and endeavouring to 
prowe a « privilege * far ta poem In this he was dis 
appwted, but he and the work printed at Rouen never 
mbm tod tip*** summer of 1723 revising it In 
^otember he dtogfcf* and was very seriously ilk m 

I JJ* % not to the world till $$ spring of 

w wtom, m had no privily appeared 
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pnvat(ly) Almost at tho same time, Maich 4, his third 
tiagedy, Manamne, appeared, at first with great success, 
but before the cui tam fell complete damnation fell on it 
The regent had died shortly before, not to Voltane’s 
advantage , foi though that rathci haidly treated pci on 
had little ion son to love the poet he had been a genoious 
patron to him Voltane had made, however, a useful 
friend 111 another gtand saqiitm , as piofh to ate and ncnly 
as intelligent, the duke of Richelieu, and with him he 
passed 1724 and the next yeai chiefly, lecistmg J f numiu 
(which was now successful), wntm 0 the comedy of L Intlis 
act , and com ting the queen, the mimsteis the fuvountis, 
and eveiybody who seemed woith courting The end of 
1725 biou to ht a disastrous close to this pened ot his life 
He was insulted m one way 01 anotkei by the Ohevdhci 
de Rohan, replied with his usual shaipness of tongue, and 
shortly afterwaids, when dining at the Hotel bully, w is 
called out and bastinadoed by the ckev alius hirelings, 
Rohan himself looking on Nobody would tike his pait, 
and at last ho challenged Rohan, who accej ted the dial 
lenge, but on the morning appointed foi the duel Volt mo 
was anested and sent foi the second time to tho Bastille 
This was nearly thiee months after the outrage Voltane 
had been ostentatiously taking lessons m fencing mem 
while, and it requires some effort to sympathize with him 
in all tho circumstances He was only kept m confine 
ment a fortnight, and was then packed off to .England 111 
aecoi dance with his own request In the then stile of 
social matters m Fiance this was piobably the best end of 
tho mattei, and nobody comes out of it so badly as the 
duke of Sully, who, by the code of gentlemen of all ages, 
was eleaily bound to take the pait of the guest who had 
been trepanned from his own table, and did not tike it 
But hcie also Voltane took the best meami of puttin^ him 
self m the wiong and his enemies in the light by cutting 
Maximilien de Betkune’s name out of the Hem ia<h 
No competent judges have ever mistaken the impoi lance 
of Voltane’s visit to England, and the influence it exeicind 
on his futuie career In the first place, the udiculous md 
discreditable incident of the bcitmg had time to blow 
over, m the second (as a pievious experience of J B 
Rousseau’s, which a good man of business like Voltano 
was not likely to foi get, had shown), Lngland was a \uy 
favourable place foi Frenchmen of note to pick up guineis , 
jn the third, and most impoitant ot all, his contact with a 
people then far moie different in evuy conceivable way 
fiom then neighbours than any two peoples of Europe are 
different now, acted as a sovereign tome and stimulant on 
his intellect and literary faculty Bet 010 tho English visit 

Voltaire had been an elegant tuflei, an adept m the foi ms 
of literature populai m French society, a sort of super 101 
Dorat 01 BoufBeis ot earhei giowth Ho returned Ixom 
that visit one of the foremost literal y men m Europe, with 
views, if not profound or accurate, yet wide and acute 
on all ks grand b svjets, and with a solid stock of money 
to make him independent of those gioat men of his own 
country who had taitght him how dearly then pationagc 
was to be purchased The visit lasted about tbroo years, 
fiom 1726 to 1729, and, as if to make the visitor’s luck 
certain, George I died and George II succeeded soon aftei 
his arrival The new king was not fond of “ boctry,” but 
Queen Caroline was, and the international jealousy (which, 
though there was no actual war, was never stronger than 
then) was pleased at the thought qf welcoming a distm 
gtushed exile from French illiberality The Walpoles, Bubb 
Podmgton, Bolmgbroke especially, Sir Evefatd Falkener, 
a nwohant a&4 a diploma^ Young* Congreve, Swto 
^arlboiough, Pope, friends He at 

Imt teed to appreciate Slmkesp^ and at Imik attained 
to tha length of now spying tod now noting fife 
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wis much «triuk (and it 'would ippcat not untie jiuntly 
hoaxed) by f njislx mxnncis, \\x chqly [in lid d by 
k tofu ition for jusonal tieetkoujit mlcucii 
tnuty, and (though the \ mount is vuy v unusly lift 1) 
coitamly 5 amed some thousands ot pounds horn an auth 
oiiAd Fnjish cditicn ot tin Unit 1 I deducted to tl 
quern But he vxsitul Pans now and then, without pci 
mission (it otli i tini s he obtained puiui smn tc n o v ith | 
out \i itm., it) and his mind, Id e fcht it i i 1 ( t cvny t\ii J 
licnchnvin w is xlw ly set Ihti on lit at lad ^aintl 
tuli h cnee to utuin in the j iin^ ot 17 J ) 

He was full ot htuuy jt jeets, and immediately xiteL 
his Ktuiu ho is sml to have mcita td his laitiun un 
mcnsciy by a tuck} luttuy cu3 ition Lin II mi 1 I w is 
at last licensed m 1 i moc It utus a 1 1 iy wlueli lie 3ia l 
punted m 1 njati i was accepted toi pu foi nunc but kc^ t 
ba< k foi a time l y tl e authoi , and ho be in tin u kbnted 
poem ot the Pu II , the amusement and tin foment ot 
^icat pait of his life But he had c»i it dithcultns with 
two ot Ins chiet works which wae ready to ij.pt. ai, md 
did attci a fashion appeal m 17ol — to wit, Ch it? s XII 
and the Ltd us sut Us Ui flats With both he t >ok til 
imaginable puns to avoid offending the censorship, toi 
Yoltane lnd, moie than any otliu man who ever lived, the 
ability and the willmgne s to stoop to tonquci At the 
end of 1730 Bt ictus did actually to et acted with not meon 
sideiabb but gi actually dec i easing suecss r lhen m the 
spnn 0 ot the next ycai lit went to Bou n to ^et Chat I s 
XII sun epfcituusly punted, w huh he accomplished In 
ail this n jm adn iifo ci his, winch lnd now it idled more 
thin “ tho uuldle of the w ly, he lrnd inva li id a liou^e 
of hi own, noi lnd he now, though foi a lather unusually 
lon^ time h was half ^ucst half 1 oai lei with tho Comte sse 
cle Fontaine Mu tel In 17 ;3 anothei ti igcdy, It if hi I , 
appealed with the same kind ot lnltiug success v hick lnd 
distinguished the appeaianee ot its cldct sislas since 
(E lift But at last, on August 1L 17T3, he produced 
2S<nU) the best (with 2Iuop ) of all lu plays, md one ( 1 
tho ten oi twelve best plays of the whole Ficndi classic il 
school Its motive was bouowed to sonic extent horn 
Otfalh , but that matttis little In the following wmtu 
tho doith oi his hostess turned him out of a comfortable, 
abode Ho still, how ever, did not set up hensekeepnii, 
but took lodgings with an agent ot his, ono Demoultn, m 
an out ot the way part of Pans, and was, foi some time at 
least, as much occupied with contracts, spec ulation, and all* 
soits of meaus of gaming money as with literature 
It was m the middle of this puiod, kowevei, m 173% 
that two important books, tbo It Hus Phihsuphtjv s mn I s 
Anrjlais and the Temple da Gotti appeared Both weie 
likely to make bad blood, foi the latla was, undoi the 
mask ot easy veise, a satue on contemporary Fitnch liter a 
tuie, especially on J B Itousseau, and tho toimor was, m 
the guise ot a criticism oi latkei pancgync of English 
ways, an attack on everything established m the church 
and state of Fiance It was published with certain “ it 
marks ” on Pascal, moie offensive to orthodoxy than itself, 
and no mercy was shown to it The book was condemned 
(Tune 10, 1734*), the copies seized and burnt, a wauant 
issued against the authoi, and his dwelling searched He 
himself, as usual henceforward, took caie to bo out of tho 
way of danger, and was bafe in the independent duchy of 
Lorraine with Madame du Ohatoiot, not having taken, 
but very shortly about to take, up 1m abode with that 
< respectable Emily” at her famous chateau ot Chrey 
Sfc the English visit may be regarded as having finished 
Yoltantfto education, the Cuey residence may 1 f justly said 
to he the first stage of his hteiaty manhood He had 
written important and characteristic weak before , but he 
had always been m a kind of literary Wcmdetjahte He 


n w ol l nii la -> ti l h h i l i intny ytai and, tau 0 hfc 
I y In numu 1 in hi *> w th *k anth nties li be^an 
ml sue iully ( mi l it tint A m t k j out cl 
1 i sand In m w y ml it I one buy tny awkward 
l sponsibiipy \ h ch m d him 1( i n iriy h ill a < entaiy at 
(me tb chid an 1 tli n t [i<s[ ions ot Luiojcan 
li ictus m h ^ ud o ill t l du 1 id n H w is m no 
^lcaf oi ii i me lute d i a cn tlm ] uticalai o c im n 
aspic l lly as lie w is jut cUv c uly to d a\ ius authoi slup 
nd J c tiav lied ai at f i sem tine ms tin th t imp at 
1 lull j 2 si ui , whe same a 1 vuy itnj itmt h^htim 
notalle cnly for l in tlic h t nnj u u f lucent, was 
m«, on It w s n t ill th summer ot 1 7 > L h d C my, a 
halt dismantle 1 < aunti j house cn the lei 1 is 1 1 Cliamj nut 
and T on ime v as fitted up v ith 7 e It uu mom y and be 
exilic the lreodqu utus of hmisclt, < t his hostess, and now 
and then ot her accommoehtm.-, liusl and Maij jk tines 
ot tlic life hue sonu of them net a little malicious, sin v p c 
It w is not entirely a bed of roses, ioi the et lesjiectablo 
Fmily s tempu was \i lent and alter a time she sought 
lo\f is who weie not so much As uttl av xs\oltane But 
it jioudocl him with a safe and comftritbL retreat and 
with somethin^ ot the same kind ot convenience toi literary 
work which matunnny pi ov ides lor moio commonplace oi 
moie sciupulous men of leltf is In hlauh 1737 fcka Ian 
\v is loimally taken off him and he was at liberty to return 
to Paris, a libeily ct which he av tiled himself bufcsj arm^iy 
now and cvol atterw uds, fmelin^ huiibdf Liettei away from 
the cij dal it Cmy he wrote melef iti^ably and did not 
neglect business The pineipal literary itsults of his 
tally ye us here weie the phy oi AI tn (17 >G) au l a long 
tieitise cn the Ntwtonnn ystem which he and Madame 
du Ch itcl t — an expel t matliematinan — wioto together 
But as usuil Yoltane s *‘\ti tcidmary liteniy mdubtiy was 
ntliei shown in avast amount of fu^itivi wiitm^s than 
in sul stantive weiks, though ioi the whelo sj teo of his 
Ouey residence he was emngict m wutm to , addin., to, and 
xlteim^ the Pu lit In the veiy hist days ol his sojourn 
he had thus written t pxinpkht with the imposing title 
ot i Iieitisc en Metaphysics ? Of metaj^hysies pioper 
Volt an c nutlui now noi cat any other time understood 
'inythm^, and the subject, like e^uy othei, meiely seived 
him asapietext foi laughing at ldigion with the usual 
lesuvation ot a tolciably athrmative deism In March 
173b one of the least ci editable events of his life, yrt still 
not wholly disci editable, happened An avowal ol the 
Bwfhsh Lilia s was to ot out of him privately and then used 
publicly as an en D me of extol tion In the same year lie 
received his fust letter fiom Fiedenck of Prussia, then 
uown puna only lie was soon again m trouble, this 
time foi the poem of the Mondctin , and he at once crossed 
the frontier and then made for Brussels He spent about 
three months m tho Low Countncb, and m March 1737 
icturneel to Onoy, and continued vvutmg, making expen 
ments m phy bits (he had at this time a largo laboratory), 
and busying himself not a little with non founding, the 
chief mdustiy ot the district The best known accounts 
of Cney life, those oi Alxdxme de (kafigny, dale from the 
winter of 173b-39, they are, a* ha^ been sard, somewhat 
spiteful but very amusing, deputing the constant quarrels 
between Madame du Cbuttolet and Voltaire, his intense 
suffering under criticism, his constant diead ot the &ur 
roptitious public ition of the Puultt (which nevertheless ho 
could not keep his hands fiom writing or his tongue from 
leutmg to his visitors), and so foifch The chief and moat 
galling of his ci itiea at this time was the Abbe Desfontaines, 
and the chief ot l)esfontame& ? s attacks was entitled La 
VoltiMomunv, in reply to a libel of Voltaire's called Le 
Prfaa mtif % Both combatants had, aecoidrng to the absurd 
habit ot the time, to disown their works, iDesfontamea’s 
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disavowal being formal and procured by the exertion of 
all Voltaire’s own influence both at home and abroad. 
For he had as little notion of tolerance towards others as 
of dignity in himself. In April 1739 a journey was made 
to Brussels, to Paris, and then again to Brussels, which was 
the headquarters for a considerable time owing to some 
law affairs of the Du CMtelets. Frederick, now king of 
Prussia, made not a few efforts to get Voltaire away from 
Madame du Chatelet, but unsuccessfully, and the king 
earned the lady’s cordial hatred by persistently refusing or 
omitting to invite her. At last, in September 1740, 
master and pupil met for the first time at Cleves, an 
interview followed three months later by a longer visit at 
Remusberg. Brussels was again the headquarters in 1 741, 
by which time Voltaire had finished the best and the 
second or third best of his plays, Merope and Mahomet. 
Mahomet was played first in the year and at the place just 
mentioned; it did not appear in Paris till August next 
year, and Merope not till 1743, ’this last was and de- 
served to be the most successful of its author’s whole 
theatre. It was in this same year that he received the 
singular diplomatic mission to Frederick which nobody 
seems to have taken seriously, and after his return the 
oscillation between Brussels,. Oirey, and Paris was resumed, 
in a manner rather difficult to record in a short biography. 
During these years Voltaire’s production of miscellanies 
was as constant as usual, but Ms time allotted to serious 
work was chiefly given to history and much of the Essai 
sur les Meeurs and the Siecle de Louis XI V. was now com- 
posed. He also returned, not too weli-advisedly, to the 
business of courtiership, which he had given up since the 
death of the regent. He was much employed, owing to 
Richelieu’s influence, in the fetes of the dauphin’s marriage, 
and was rewarded on Hew Year’s day 1745 by the appoint- 
ment to the post of historiographer-royal, once jointly held 
by Bacine and Boileau. The situation itself and its ac- 
companying privileges were what Voltaire chiefly aimed 
at, but there was a salary of two thousand livres attached, 
and he had the year before come in for three times as 
much by the death of his brother. In the same year he 
wrote a poem on Fontenoy, he received medals from the 
pope, and dedicated Mahomet to him, and he wrote court 
divertissements and other things to admiration. But he 
was not a thoroughly skilful courtier, and one of the best j 
known of Voltairiana is the contempt or at least silence 
with which Louis XV. -—a sensualist but no fool— received 
the maladroit and almost insolent inquiry Trajan est-, 
t 'addressed in his hearing to Richelieu ah the 
close of a piece in which the emperor had appeared with 
a transparent reference to the king. All this assentation 
had at least one effect. He who had been for years ad- 
mittedly the tot writer in France had been repeatedly 
passed over in elections to the Academy, He was at last 
ih the spring of 1740, and received on May 9, 
Then; tidq began to turm His favour at court had 
to enhmles % .it BadWh sheared him ' 
ntfeaia gentle^anship oh the, chamber «■ 
the money point -of yfetf. 
but was permitted to 


[ man — indeed he was fifty-five — but he had nearly thirty 
years more to live, and he had learnt much during what 
may be called his Cirey cohabitation. On the one hand, 
he had discovered that it was undesirable that a man 
should not have a household ; on the other, he had dis- 
covered that it was still more undesirable that a man 
should put himself under illegitimate petticoat government. 
For some time, however, after Madame du OMfcelet’s death 
he was in a state of pitiable unsettlement. At first, after 
removing his goods from Cirey, he hired the greater part 
of the Ch&telet town house and then the whole. He had 
some idea of settling down in Paris, and might perhaps 
have done so if mischief had not been the very breath of 
his nostrils. He could not bring himself to testify in any 
open and dangerous manner for what he thought to be the 


truth ; he could not bring himself to refrain from attack- 
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ing, by every artifice and covert enginery, what he thought 
to be falsehood. He went on writing tales like Zadig . 
He engaged in a foolish and undignified struggle with 
Cr^billon pere (not fils), a dramatist who, in part of one 
play, Rhadamiste et Zenobie , has struck a note of tragedy 
in the grand Cornelian strain, which Voltaire could never 
hope to echo, and who, in most of his other efforts, was and 
is mainly futile. He used the most extraordinary efforts 
to make himself more popular than he was, but he could 
not help being uncomfortable in a city where the court 
all but threatened, and where the city did more than all 
but laugh. 

# All this time Frederick of Prussia had been continuing 
his invitations, and the t£ respectable Emily ” was no longer 
in the way. It does not appear that, at any rate at first, 
Frederick made any real difficulty as to money, Indeed 
he behaved on the whole very generously. Voltaire left 
Paris oa the 1 5th June 1751, and reached Berlin on the 
lGfeh July. 

This Berlin visit might itself be treated, without undue 
extension, at the length of the present article ; but its 
circumstances may be presumed to be already more or less 
familiar to most English readers from the two great essays 
of Macaulay and Carlyle as well as from the Frederick of 
the latter. It is desirable, if not altogether necessary, to 
say that these two masters of English were not perhaps 
the best qualified to relate the story. Both were unjust to 
Voltaire, and Macaulay was unjust to Frederick as well. 
It is quite certain that at first the king behaved altogether 
p like a king to Ms guest. He pressed Mm to remain ; he 
! gave him (the words are Voltaire’s own) one of his orders, 
twenty thousand franes a year, and four thousand ad- 
ditional for his niece, Madame Denis, in case she would 
come and keep house for her unde. But Voltaire’s con- 
duct was from the first Voltairian. He sent a letter, in 
wHeM Madame Denis pleaded with him to return, to 
Frederick— an odd way of ingratiating his niece with that 
monarch. He insisted on the consent of his own king, 
which was given without delay and on very liberal terms, 
—Imh XV., if gossip is to he trusted, pointing out with 
considerable shrewdness that it was. not his fault if Voltaire 
constantly in less ‘ 

Ms fault that there were so few men of letters in Prussia 
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was constantly jealous both of his equals in age and re- 
putation, such as Maupertuis, and of his juniors and in- 
feriors, such as Baculard D’Arnaud. He was greedy, 
restless, and in a way Bohemian. Frederick, though his 
love of teasing for teasing's sake has been exaggerated by 
Macaulay, was anything but amiable in disposition, was a 
martinet of the first water, had a sharp though one-sided 
idea of justice, and had not the slightest intention of 
allowing Voltaire to insult or to tyrannize over his other 
guests and servants. If he is to be blamed in this parti- 
cular matter, the blame must be chiefly confined to his 
imprudence in inviting Voltaire at the beginning and to 
the brutality of his conduct at the end. Within Voltaire 
there was always a mischievous and ill-behaved child ; and 
he was never more mischievous, more ill-behaved, and 
more childish than in these years. But, knowing as we do 
what he was, there is much excuse for him. He tried to 
get D’Arnaud exiled and succeeded. He got into a quite 
unnecessary quarrel with Lessing, the most distinguished, 
or at least the most gifted, German author of the day. 
He had not been in the country six months before he 
engaged in a discreditable, and in Prussia directly illegal, 
piece of financial gambling with Hirsch, the Dresden Jew. 
He had the extreme unwisdom and meanness to quarrel 
with this agent of his about money, and was at least 
accused of something like downright forgery — that is to 
say, of altering a paper signed by Hirsch after he had 
signed it. The king’s very well justified disgust at this 
affair (which came to an open scandal before the tribunals) 
was so great that he was on the point of ordering Voltaire 
out of Prussia, and Darget the secretary had no small 
trouble in arranging the affair (February 1751). Then it 
was Voltaire’s turn to be disgusted with an occupation he 
had undertaken himself — the occupation of buck wash- 

ing ” the king’s French verses. However, he succeeded in 
finishing and printing the Siecle de Louis X/F, while the 
Dictionnaire Philo sophique is said to have been devised 
and begun at Potsdam. But Voltaire’s restless temper 
was brewing up for another storm. In the early autumn 
of 1751 La Mettrie, one of the king’s parasites, and a 
man of much more talent than is generally allowed, 
horrified Voltaire by telling him that the king had in con- 
versation applied to him, Voltaire, a proverb about “ suck- 
ing the orange and flinging away its skin ; ” and about 
the same time the dispute with Maupertuis, which had 
more than anything else to do with his exclusion from 
Prussia, came to a head. No one quite knows how it 
began, though it is probably enough to say that Maupertuis 
and Voltaire had been of old quasi-rivals in the favour 
of the “divine fimilie,” that as president of the Berlin 
Academy Maupertuis was in a manner Voltaire’s literary 
superior, that he was a man of rough and boorish manners, 
and that he is said at least to have refused his aid in the 
Hirsch affair,: He also seems to have had something at 
least to do with a tedious and complicated squabble arising 
from the work of a certain La Beaumelle, a literary hack of 
the time, not without ability, who chose to visit Berlin 
and court Voltaire, The final rupture tvas provoked by 
Maupertuis himself, though indirectly, by a; dispute into 
which he got with one Konig. The king took his pre- 
' sideht’s part ; Voltaire (unluckily for him, but with suffi- 
cient adroitness to make no open breach) took Konig’s. 
But Maupertuis must heeds' write tis Letters^ and there- 
' upqh appeared one of Voltaire’s most famous, though 

' Y hot one of his most . read; works, , the Diatribe du 



different pamphlet on its last leaf, and affixing that last 
leaf to Ahilda. Of this Frederick was not aware ; but he 
did get some wind of the Diatribe itself, sent for the 
author, heard it read to his own great amusement, and 
either actually burned the MS. or believed that it was 
burnt. In a few days printed copies appeared. Now 
Frederick did not like disobedience, but lie still less liked 
being made a fool of, and he put Voltaire under arrest. 
But again the affair blew over, which is at least a proof 
that the king was not wanting in long-suffering. He 
believed that the edition of Ahdcia confiscated in Prussia 
was the only one. Alas ! Voltaire, according to his usual 
fashion, had sent copies away; others had been printed 
abroad; and the thing was irrecoverable. Of course it 
could not be proved that he had ordered the printing, and 
all Frederick could do was to have the pamphlet burnt by 
the hangman. Things were now drawing to a crisis. 
One day Voltaire sen? his orders, &c., back ; the next 
Frederick returned them, but Voltaire had quite made up 
his mind to fly. A kind of reconciliation occurred in 
March, and after some days of good-fellowship Voltaire at 
last obtained the long-sought leave of absence and left 
Potsdam on the 26th of the month (1753). It was nearly 
three months afterwards that the famous, ludicrous, and 
brutal arrest was made at Frankfort, on the persons of him- 
self and his niece, who had met him meanwhile. There 
was some faint excuse for Frederick’s wrath. In the first 
place, after a plea of business in Paris, of the necessity of 
the waters of Plombi&res, and so forth, it was a little in- 
congruous that the poet should linger at Leipsic. In the 
second place, in direct disregard of a promise given to 
Frederick, a supplement to Ahahkt appeared, more offen- 
sive than the main text, and was followed by a paper war 
of letters with Maupertuis. But the king cooked his 
spleen and bided his time. From Leipsic, after a month’s 
stay, Voltaire moved to Gotha, and seemed once more in 
no hurry to go on, his excuse being the compilation of 
Annals of the Empire^ asked of him by the duchess of 
Saxe- Weimar, Once more, on May 25, he moved on to 
Frankfort, and here the blow fell. Frankfort, nominally 
a free city, but with a Prussian resident who did very 
much what he pleased, was not like Gotha and Leipsic. 
An excuse was provided in the fact that the poet had a 
copy of some unpublished poems of Frederick’s, and as 
,soon as Voltaire arrived the thing was done, at first with 
courtesy enough. The resident, Freyfcag, was not a very 
wise person (though he probably did not, as Voltaire would 
have it, spell u po4sie” a po^shie”); constant references to 
Frederick were necessary; and the affair was prolonged so 
that Madame Denis had time to join her uncle. At last 
Voltaire did the unwisest thing he could have done by 
trying to steal away. He was followed, arrested, his niece 
seized separately, and sent to join Mm in custody; and the 
two, with the secretary Collini, were kept dose prisoners at 
an inn called the Goat. This situation lasted some timo 
(a time, indeed, since the “ oeuvre de po^shie 57 was at once 
recovered, rather unintelligible except on the score of 
Frey tag’s folly), and was, at last put an end to by the city 
authorities, who probably felt that they were not playing 
a very creditable part. Voltaire left Frankfort on July 
7 th, travelled safely to Mainz, and thence to Mannheim, 
Strasburg, and Colmar. The' last-named place he reached 
(after a. leisurely journey and many honours at the little 
oourte just n^tionea) at the beginning of October, and 
sd to stay the winter, finish his Annals of 
&nd look aboiit him. .:*■ ;• '/ ; ; / s 
oltaire’s sec^md stage was now over, and he was about. 
^ ^ V\\ ^ 


2<>0 V 0 L T A lit E 


it pun 1 some mou t temal jies^ui to inline him to 
t \1 o this up'll ou 1} ol u us st [ II lad 1 cut m the 
lust 1 In h ot hi ] i 1 1 i it disa t 1 uhi r 1 oi at ka t 
ml i uit 1 p mu^icnovtn to uatu Entice poici,— a. 
i tut i loin 1 ly du m about equal ] uts to a wish nt i to 
i x I i ci tU *>1 li o 1 1 1 no k and i wish to imnsli 
Arlluc limsli iti claim., lia n as a homo At 
(thim he tv not ate t | uxlty vhui m Tammy 1751 
i } u ilul t litLon of th< r at m / M t wiitten lan^ 
i tout iinti d lumision t> estillish himsclt m 
I nu is s n w abs vluiity utu cd and men Arid i mo do 
laiqaloui iv is powults it molo l slit taieel 0 icatlv tv 
(Mit ki icsoei £vu dil an extremity offensive pi 
hmianto oi Voltuics — the sokmn pita] m n of tie 
aiohmst at Calmai attor due canfession — it all null ly 
his trumics His e clu ion fioni Iian t howcvoi, was 
dudty mct*»i T ion<al ami italty rntant exclusion fum 
1 i is and its nei^lil outhoed Jn*the summu lie went to 
Tloiubuios, and atla retiming to Ccimai ioi some time 
loumjLl in tlu U^mnrui ot wintu to Lyons and attu 
i month tlitu went as it nm almost be said, home — 
to a he me which lie lnd nova ye visited hit which was, 
with slight dunces of actual domicile, but with nr change 
ot neijhi ouihood, to sluLti him foi the lest of his life 
FTis hist resting \ lace, Geneva, w is letched m the 
middle ol Deeomla , but Yoltanc had no impose of re 
mamm 0 m the at} and almo t immediate ty bought a 
camtiy house -just outside the gates, to which ho ^ave the 
name of T os 1J lues This, the fu 1 house of Ins own 
which ho can l e sail to have possessed, is still standing, 
though now alsoibtd m the subuibs It was putty, with 
hue views but if had idvanta to cs of a non -esthetic kind 
loi its ownei, oi which he made no secict He w as hue 
piadicalty at the muling jemt cf ktu distinct junsdic 
tious ~ Gonev i, the canton \ aud, baidmia, and Fiance, 
while othei cantons weie within easy itach Bofoie finally 
Refiling m I tine} he bou 0 ht other liouscs dotted al out 
these tunloius, so as never to be without a refuge close 
at hand m case of sudden storms At Les Dclices lie set 
up a consulu ablo establishment, -which Ins great wealth 
(obtained chiefly by speculation m the mannei alioady 
moie than once bmted at) made him able easity to affoid 
He kept opui house foi visitors, ho had printers close 
it hand m Geneva , he fitted up a pm ate theatie m which 
he could enjoy what was peihajis the greatest pleasure of. 
lus whole life— acting in a phy of his own, stage managed 
by hnnsilt Hik residouce at Geneva brought him mto 
correspondence (at hist quite amicable) with the most 
famous of hei citizens, J J Itousseau His Ot pftdin de la 
Ckm , pei formed at Pans m 1755, was very well received 
and the eaithquake at Lisbon, which appalled other people, 
gave Voltaire an excellent opportunity for ridiculing the 
beliefs of the orthodox, first in verso (1756) and later m 
the (from a literary point of view) unsurpassable tale of 
CantMe (175$) AIL was, however, not yet quite smooth 
with him Genova had a law expressly forbidding theatrical 
performances in any circumstances whatever Yoltane, 
as has been said, had infringed this law already as far as 
private performances wont, and ho had thought of building 
a icgulai theatre, not indeed at Geneva but at Lausanne 
Irx July 1755 a very polite and, as far as Yoltane was 
concerned, indirect losolntum of the consistory declared 
that m consequence of these proceedings of the Stem de 
Volta® the pmkm should notify their flocks to abstain, 
and that tho ohfof syndic should be informed of the con 
ssstofyb perfect coasiflldeuai that the edicts would be can led 
Ywpre dfesfsd Sunt a# fkr 1 m polices was 
mi 

the man to take 

^ Wfy m mthout rctftha* 


tion 1L undoubtedly instigated D Alembert to include 
a ern in ot the \ inhibition in bis Encyclcp du aiticle on 
‘ ( in ova a \ loccodin^ v hich provoked Ftousseaus 
c Itli itcd T (it a D llcmhnt s in Its Specta les As toi 
himself even still xestless, ho looked about foi a place 
wlieie be could ccmlme the social libaty of Iiance with 
tin lolitnal lilaty of Geneva and he found one At the 
end cl 17 )S lie bon Jit the considu abl property efremoy, 
cn the shore ol the lake, about tom miles tiom C enev a 
aid on ] loncli soil At Les Dthccs (which he soil m 
17G5) he had become a householder on no small scale at 
1 unty (vdi rh ho mcieased by othei purchases and 1 ascs) 
h la am a complete countiy gentleman He set about 
cstal lislun^ himselt handsomely m lus new abede, and 
th uji 3 k did not absolutely abandon his othea houses lie 
was huu c foi waul 1 novvn to all Tuiope as scpine of 1 uncy, 
Inully Its than as autlioi of tho Halt tado and the Pur dir , 
of C hat Its A 1 1 and A 1 aha 

From this lime foi waul many of the most celebrated 
men of ] uiojc visited him theie and huge paits of his 
usual bio^iaplnes are composed ol extiaets fiom then 
account ot leiney His new occupations by no means 
quenched hi litciaiy activity, but on the contmy stimu 
lated it He did not make himself a slave to his vi&itoi s, 
but appealed only occasionally and reserved much time for 
work and foi his immense correspondence, which had foi a 
km, time once moie included bredemk, the two getting 
on vuy well when they vvoio not in contact Above all, 
he now, bung compaiatively secure m position, engaged 
much moio stiongty in public controversies, and, without 
wholly abandoning, resorted less to, his old labyrinthine 
tucks of disavowal, gaibled publication and ] an ate libel 
The &upi ression of the Etuydept lu, to which he had been 
a consideiable conti lbutoi, and whose conduct ois were his 
intimate fnuids, diow fiom him a shower ot lampoons 
directed now at “Imflmo” (sec vijia) generally, now at 
literary victims such a^ Lo lianc dc Fompignan (who had 
wnttcn one piece of verso so much better than anything 
senous of Yoltane’s that he (ould not le foi given), or 
J alissot (who had boldly gibbeted most of the plnlosoplu ? 
m lus play of that name, but had not included Voltaire), 
now at Iiuon, an excellent critic and a dangerous writer, 
who hod attacked Voltaire from the conservative side, and 
at whom the patriarch of Temey, as he now began to bo 
called, levelled m return the very inferior farce lampoon of 
L Ltosstmt, of the fust night of which Ircron himself did 
an admirably humorous criticism 

How he built a cbiuch and got into troublo m so doing 
at Forney how he put “Deo er exit Yoltane 7 on it (1760- 
61) and obtained a relic fiom the pope for his new build 
mg, how he entertained a grand niece of Corneille, and for 
her benefit wrote his well known <f commentary 7 on that 
poet, aie matters of interest but to bo pabsed over briefly 
Heie, too, ho began that senes of interferences on behalf of 
the oppressed and the ill treated which, whal over mixture 
of motives may have prompted it, is ceitamly an honour 
to his memory Volumes and almost libraries have been 
wntten on the ( alas affair, and it is impossible here to 
give any account of it or of the only less famous cases of 
Bimn (veiy similar to that of Galas, though no life was 
actually lost), Espmasse (who had been sentenced to the 
galleys for haibouung a Piote&tant minister), Lally (tho 
son of the unjustly treated bub not blameless Irish French 
commander in India), D’Ltalonde (tho companion of La 
Barre), Montbailh, and others 
In 1768 he entered, it would seem out of pure wanton- 
ms, mto an indecent controversy with the bishop of the 
diocese (who, hke ah honest man, was not particularly 
well satisfied vnth bis pcc^ohal coufonhffy) > he had 
mmmm mtix the superior landlord of part of lus estate, 
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In this wty thm i went on ioi mni} \ciis and 
\ It me who hull en ui old nun wlie l lie estilli lied 
h nisei l d J uniy 1 e line i % i> old cue ilmost without 
liotiun it lie deitli U 1 ( uis \A an l the ie<es ion ol 
Louis \\ l excited even m his i ed I ir ist the h< pc et l 
uiteuiK, I ins but he dil not at once ice ne my en 
toiui? ment dcs]ite the lefoimm^ ministry ot Jui^ot 
A much moie solid n im to his happiness was the adop 
tion oi pi ac tienl adoption, m 1 776 ot llano Philibeite de 
Vaiitoiut, i voting ^ul ot noble but poor 1 irmly, whom 
Voltuie rescued from the convent, metalled m lus house 
is in adopted daughter, and mauiecl to the Afarquis de 
A lilette Hei pet name w is “Lcllo tf Bonne and 
nobedy had moie to do \ ith the happiness ol the 1 ist 
yeais ot tile ‘patriarch* than she lnd It is doul ttul 
whetliu Ins hst and tit al visit to Puis w is due to his 
own wish oi to the instigation ot his niece, Madame 
Deni but it is tin t> say that this lady — a woman ot 
di i local le tem] ei cs^ cciilly to her mtuuus — apneas 
tolnv been lathu haidiy Lotted by Yoltuios euliei, 
and sometimes Ly lus htoi, biographers Tho su ob cstrc n 
v Inch 3ns been nnde that the success of Beaumaielnis 
pi jiicti him 3ns nothing impossible m it At any rate lit 
had it tin end ot 1777 and the beginning ct 177b, been 
caielully iimshm 0 a new tragedy — ltut < — toi pioductiomu 
the capital he stilted on the Mi ot February, and hu 
days latei amud at tbo city which lie hid not seen foi 
eight and twenty yeau 

Abundant as is tbe mtoimation lespu ting the whole oi 
almost the whole ot lus life, it is nowhere more abundant 
than m lcspect to these list months He was receive d 
with immense lejoicm^s, not indeed ducctly l y the coin ty 
but by the Academy, by society, and by all the moie un 
poitant foiugn visitois About a toxtmght after *his 
amval ige aud fatigue made him senously ill, and a con 
fessoi was sent foi But he lecovered scoffed at lum&elt 
as usual, and piepared moie eagerly than e\ei tor the 
first performance ot June, on March 1G At tbe end ot 
the montli he was able to b o out and attend a performance 
ot it, which has otten been desenbed, and was a kind of 
apotheosis He was ci owned with lauiti m his box, anud 
the plaudits of the audience, and did not for the moment 
seem to be the woise for it, eujoy mg sevual other tuumphs, 
dui mg one ot which lie had, in full Academic s tana, to 
embiace Fianklm after tho Trench manner He e\ cn 
began oi pioceeded with anothu tragedy, — Ayafko<lt , — 
and attended several Academic meetings Tut such pro 
ceedzngs in the case of a man of eighty four weio impossible 
To keep himself up he exceeded even his usual excess in 
coffee, and about the middle of May he became v ery ill 
Tor about a ioitagbt he was alternately bottei and woise, 
but on May 30 tho priests were once moie sent for, — to 
wit, his nephew the Abbd Mignofc, the Abb6 Gaultier, who 
had officiated on the former occasion, and the parish priest, 
the cui e of St Sulprce He was, howevei, m a state of half 
insensibility, and petulantly motioned them away* The 
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1 d\ wli n it w u end aimed md it \ iru Dus 
and ly hu to Aladamod Aillette w s i le u\ l n stl u 
ca e, atnl when it w is x loj osed (m ISt ) t tut it t< 
tbe other leiu ms tbe s iu [ha^ias it Slide i Liitvitve 
(the P mth on) vv is uied and foun 1 to 1 e ui i ly 

In [ i onAeltaue tv is not eii^n^m vei a i v l 
man His extract dm uy thmnesois ei liiiiiun i itul imong 
other things by tbe \uy \i ii 1 ut w ill uown c].i*g o ni at 
tnluted to Voun b anl identify xn 0 hi n it once with 

Satan, Death, and Sm hi cld i b e li \ as a moie 

skeleton, with a lon b nose and eyes cf ] retein«.Lual 
biilhancy pecixu^, out oi In wi He never ^e ms to lm< 
been addicted to any manly spoit nnd ix k little exuuse 
lie was sober enough (foi lus diy and nutty) m catnip 
and dnnkm^ geneially , lut di mk coiiec , as his coutun 
}0iaiy, countui art, anti enemy, Johnson, dunk tea, in a 
hudened aud inveterate manuu It mi} 3c presumed 
with some ceitunty that Ins attentions to women weie h i 
the most put pi dome , indeed, both on the t eod and the 
bad side of him, he was all biain lie ajjuis to hive 
had no git it sense ot natiual beauty, m which }omt he 
lesembled his genu alien (though cue tem uk die sloiy is 
told of his bom 0 deeply affected l y VI] me seeneiy) and, 
except m his passion foi the sti n e be does not so m to 
have cued much foi any ol the ait Cornel aticn and 
littidtun wue, a b am k m Johnsons case, the sole b ods 
of his idolatry Vs for lus moi il chaiactu, the wholly 
intellectual cast ot mind ]ust letured to makes it difficult 
to fud e tint Ills belli is oi absence ot Kliels ennnei 
l ated lnm from eouvuiticnal seiuiles , and it must le ad 
untied that he is not a ^oxl ul ject fu those w]io mam 
tun lilt a mee moiality may exist inde[enleiilly of 
leligion He w is ^oud natiued when not ucssed, b neicus 
to defendants who made themselves useful to lum, and 
indef i triable m defending the cause of those who weie 
oppiessed by the systems with which he was at wai But 
he was inordinately vain, and lot illy unsaupulous iu 
aiming money, m attacking an enemy, oi m ])i electing 
lumseli when ho was tin eatened with d an b ei In these 

thice eases he stuck at no lie, lound no weapons too i >ul 
to u&e, and regarded no gam as too duty to poutk His 
jeeuliai fashion of attacking the popular beliefs ot Jus 
time lias also failed to secuic the approval ot some who 
have very little sympathy with those iehefs, of not a few 
even who go so far as to approve ot ndieule and mdud of 
mere nbaldxy boing used to wean those who hold things 
sacicd from their belief in them The only excuse made 
for the alternate ennging and insult* the alternate abuse 
and lying, which marked his course m this matter, has been 
the very weak plea that a man cannot fight with a system, 
— u ploa which is sufficiently answoied by the xetoit that 
a great many men have so fought and have won But 
this comes so closely to tho discussion of Voltaire's works 
and intellectual character that it may be dismissed for the 
present with only one more lemaik, by no means new, but 
it would seem constantly xegumng repetition* Voltaue's 
works, and especially lus private letters, constantly contain 
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tlie wind Mmhmo * md the expitssion m fulloi abbitvi 
lit d * ui e/ lml ime This has been misundei stood m 
tinny % i) v~ the mistake, going so fai as m some cases to 
suppose tint VoJtiue meint Olui&t by this opprobrious 
YpTes-iion No eiielul tnd competent student of his 
w nks wl \te\u tint student s sympathies, has evei failed 
1 > < nit t this loss misapprehension £< L ml une is not 
( i d it is not Uu 1 st , it is not Chustiamtp , it is not even 
( ithohnsiu its b lelest equiv ilent nn> be ^iven as 
( ]) i centime ml pmiie^ed oitliodoxy ? m genual, and, 
m i p nitu ulail} , it is the pai tic ulai system which Yoltaue 
saw aiound him of which he had lelt the effects in his 
own exiles and the confisc ifcions ol lm books, and of which 
lu saw the still worse effects m the hideous sufferings 
ol Calls and La Buio, and m the less hideous but still 
ovue misenes of persons peifectly guiltless, even accord 
uig 1o thui toi mentors, such as the families of Calas 
ind Smcii 

• 

t isl: an 1 \u ions as the woik of Ydtan u no article such as 
tin pesent c ul t be <\cn qpioxiniatl}’ complete without some 
itten 1 1 1 j b i\ e in cutlnn of its b uiual cDiitents ind cliarietei 
islus f i its vast ness an 1 v uiety aie of the essence of its writers 
jeculiai ju ilits Tilt divisions of it hive long been lccogm/ed 
m l mi> t e ti tie 1 in oi ler 

.The lust of these dmsims in oi lei, not the least in bulk, and, 
though int tie hist in nacut mtenoi to none in the amount of 
i ni^eiinl Id out s^uit on it, is tlio t? Uu of Voltaire Botween 
fifty u 1 sixty different pieces (including a few wluth. exist only m 
h ignienta oi sketches) aio in lude l m his writings, and they covei 
the cnlue stid eh ot ins htaaiy life It is it last sight i emaikable 
that \ oltaue wlnse eomie J owu w is un loubtedly f it m excess of 
lus liable should lu\o wutten many tiagedits of no small excel 
lence m th u w iy but only one fin second class comedy, Naimo 
Ills olh i elicits in tins litter dncetion tie quite mtenoi, bem ta 
eithei slight and dm oat msignific int m scope, oi, as m the case of 
the some whit tamous flu ssaise doming alL then mteiest fiom 
lung j isonal libtls His ti gedies, on the othu hand, though 
they cm never fully satisfy those who have been accustomed to 
the stiuvi meat ot lomantic diama, aie woiks of extiaordmory 
mu it m tlieir ow n w iy Although Y oltau e had neithei the pel feet 
vusificition of Kieme noi the noble poetry of Corneille, he sur 
l issel the lattu eutunly, anl tlie forme i m the opinion of some 
not mcowjf tcut judges m jl lying the difficult and aitiliml game 
ot th rieiu.li ti ige iy /cun un>ng those vvliue love is admitted 
is a I nnc q il motive, and Mtnp , imong those wheic this motive 
is excluded and kept m suboidnution, yield to no phys of their 
class m such bust uu mg ot interest as is possible on the model, m 
aliptation ot that model to stige ©fleet, and in uuitoim, it never 
vuy ti inspoitm ' or extuoidin ny, hteiary meat Volt ure was 
an enthnsnstib lovei of the stage he was intimately acquainted 
with its livva , ho knew that tho public opinion ol his timoroserved 
its lushest pilots foi a caj able and successful dramatist, and he 
wis deter rained to win those pii/es He theiefoio set all his 
wonduiul cleverness to tho tisk, going so far as to adopt a little 
even of that romantic disobedience to the strict classical theory 
which he condemned, and no doubt sincere ly, m Shakespeare The 
const juencG is that his work m its kind is unlikely ever to be sxu 
passed 

It is voiy ditluent with Ins poems piopei, of which thuo aie 
two long ones, tho Ilturuide and the Pucellc, besides smallei pieces, 
of which it is enough to say that a bare catalognc ot them fills 
foui teen loyal octavo columns The value of these is very unequal 
The Hmriadi, has by universal consent been relegated to the posi 
tion of a school reading book, and peihaps does not hold oven that 
very securely Constructed and w ntton in almost slavish imitation 
of Yugil, employing for medium a very unsuitable vehicle— tlie 
alexandrine couplet (as lefonnod and rendu ed monotonous for 
dramatic puxposesW-and animated neither by enthusiasm for tlie 
subject nor by real understanding theieof, it could not but be an 
um>atisfaotbry performance to posterity Ihe I mile, if moially 
interior, is from a liter uy point of viow of fai tuoio value It is 
despitory to a degree , it is a ha&e hbol pn lehgion and lustoiy , it 
dilate mom its xpodel Ariosto in being, not, aa Anosto is, a imxtuie 
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lie who believe enough m Christianity 
ifhean* and to make their disgust at 

with all theTWfe? 
Meed N to authors prose tales, 
yWteJS? Wmwhftbove the Pmtk ' 
wym nothing, 


oi h n dly anything tint piopeily de&civcs the name of poetiy m 
them — no passion no sense ot the beauty of natuie only a nanow 
criticism ot lift only i convention d ind restricted choice ot 
lan 0 ui 0 c a clammed anl monotonous posody, and none ot thit 
indefinite su bb estion which h is boon nghtly said to be ol the \ octic 
essence I>ut thcic is immense wit, a wonderful command ot such 
mctiG and lingua^© as the taste ot the time illowod to tho joet, 
occasion illy a sin^ulai if somewhat aitihcial giaec, and x euuous 
teliuty ot diction md mannu on occasions pio^oi to the poets 
b omus 

I lie thud division ot Yoltane & woiks in a lational oidei (though 
it is usually pi iced later m tho elitions) consists of Ins 2 ^ 

i ounce oi Ida These pioductions — meompaially tie most 
remarkable md most ibsolutely good fiuit of his b cmus— wcic 
usually it not always compose l as \ anq hlets, with 1 pm j esc ot 
polemic m icli b ion politics oi whit not Thus Candulc ittuls 
religious an 1 philosophical optimism L Hi nine am Quatantc £( us 
ceitun socul and political w ay s ot tlie time / adi ) and other s tho 
lcceived forms of moial and metaphysical oitliodoxy, while some 
aio meie lampoons on the Bible, tho unfailm b souice of Yoltane s 
wit But (as always happens m the ci&e of liteiaiy work whae 
thefoim exactly suits the authors genius) tho puijose m all the 
best ot them chsaj peais almost entiiely It is m these woiks moie 
than m any otliois that the pcculiai quality ot Yoltane— uonic 
sty lo w ithout cxaggei ation — ippcai s That he learned ltpai tly f i om 
St Lucmond still moie fiom Anthony Hamilton, paitly even from 
his own enemy Le Sage, is peifectly true, but he give it peifeetion 
and completion Theie is no loom to analyse it hcie , but, if one 
especial peculianty eon be singled out, it is the extreme icstrarat 
and simplicity ot tho veibal tieatment Voltane ncvoi dwells too 
long on his point, stays to laugh at what he has said, elucidates 
or comments on his own jokes guffaws ovei them, oi exog^eiatcs 
then foim The famous ‘porn cncouiagor les autres ” (that the 
shooting of Byng did “encoiua b o the others” very much is not to 
the point) is a typical example, and mdeed the whole of Canduk 
shows the stylo at its perfection 

The fouith division of Voltaire s woik, as we shall lank it heie, 
his historical woil, is the bulkiest ot all except his correspond 
once and some parts of it aie oi have been among the most icul, 
but it is f ti fiom being the best, oi even among the best Ihe 
univeisolly known small treatises on Chailes XII md Petei the 
Gicat aie mdoLd modols of clear nanativo and ingenious if some 
what superficial giasp and mangoment in little of considerable 
sublets The so called hUole de Louis XIV and S icch do Louis 
X V (the lattei rafeuor to the foimer but still valuable) contain i 
great miscelhny of mtei eating mattei, treated by a man of greit 
acuteness and unsui passed powei of wilting, who had also liul 
access to much important pnvate information But even in these 
books defects aie picscnt, which appeal much moie stiongly m the 
smgulai olla padnda entitled Bssai sur les Moeui 9, in the Anna les 
d( 1 1/mpiie, and m the minor historical works of which theie aie 
many These defects are an almost total absence of any eompic 
hension of what has since been called tho philosophy ot histoiy, 
tho constant presence of gross prejudice, fiequent maocui u y of 
detail, and, above all, a complete incapacity to look at iny thing 
except from the nanow standpoint of a half pessimist and h ilf self 
'nti&hed philosophe of the 18th centuiy Attempts have been made 
to argue that Voltaire s admitted want of catholicity and uq i ten 
tion. was merely tho fault of his time , but, while this would bo an 
insufficient plea if granted, it is not the fact Montcsqnuu t> 
name no other of liis contemporaries, had if not a peifcet yet i 
distinct sense of the necessity of dealing with otlioi tunes ind other 
manners so as to take to some extent the point of view of tho aetois 
Voltane had none And, though ho was veiy fai fiom being an 
idle man, he cannot be said to have been extiaordinanly anxious 
to secure aocuracy of fact 

His woik m physics concerns us less thin any other here , it is, 
however, not inconsiderable m hulk, and is saiu by exncits to give 
proof of aptitude r b 

To his own age Yoltane was preeminently a pool and a 
philosopher, the unkrndness ol succeeding ages has sometimes 
questioned whether he had any title to either name and ospeenlly 
to the latter His largest pMbsophical work, at least so c illed, is 
the f unous medley entitled Dwbimmavre WvdQwphique, which is 
compounded of the articles contributed by him to tho gzeit 
meydopMu, and of several minor pieces Ho one of Yoltane s 
woiks shows his anti lehgious oi at least anti ecclesiastical animus 
more stiongly The vauous title words of the several articles arc 
often tho merest stalking horses, uudei cover of which to shoot at 
the Bible or the church, the target being now and then shifted to 
the political rastitutions of the writer soountiy, has poisoned foes, 
, and the whole being largely seasoned with that acute, lather 
superficial, common sense, but mo commonplace, ethical and social 
h^f 1 ^ phdosophy The book 
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cliuaotu In the bncf 1/aiL do MU tphy qto tli uithor nial es 
liib b iand dloit, but staiuiy succor Is m tiring m it Hun sli w 
th it lie lul no icil rcnccrti n ot \\h it n ctqhy^ic is His JPJuU 
so L niji ) <nt is a tlcvoi si it on tin couti i U tie ns t \ hiloso^bois 
las Ltffick dull ? i is i hu 111 st nice of lus 1 *il it ot tikm b ol Ii {U 
shots it one tiling undei covei ot anctlici m l while app luitly 
amnn b at a tlnid Ail l ill the mmoi woil s con mail} oill 1 
llul soplneal, tlnu b h they aie voluminous enough, com to littl 
mou thin tl e same icsult 

In b euail c ticii, i ml i mcdUncous wntmg tdtiiie is not 
mfti ioi to Imr self m any of 1 is othei functions Almost ill 1 1 
inoio sub l mine w ii s wheth i m vei&c oi } se itqi ccletl 1 } 
petiees ot oi c *nfc n inotliu will li no mod Is cl 1 1 own lijit 
pungent au trie ml m i vast \ met} ot n u Usenet \ unjlilcts 
ml wntm b s he shews himself % jafect j midlist In litciuy 
eutieism ]iuc in l simple lus junoqal w ill is tl C licit o 
bin C t ill though he wiotc i b r od dt il n t le >f the s in e 1 m 1 — 
sometimes (as m lus Lif and notices ot Moliu ) mlqcndcntly 
sometimes isputot lus S itcloh, Nowhtie itilrqs, (\eqt when 
lie is dialing with religion aic Yoltanes delects felt moic thin 
licic His b icat u juaintance with st\ b c mittas olten eniblcd 
him to make vilmble technical eutieism in that dej utmcnt an l 
lus uiuLvillcd acuteness ot couisc soiv dhim m lit t uy as motha 
mattcis I uthe was quite unacpmnted with the histoiy ol lus 
own lan b uige nid liteiatuie and moie hue than any w licit else 
he showed the c\tiaoidmauly limited and convcntimal spmt 
which aeeompamed the ie\olt ot the Fiuieh 18th centuiy 
against limits and conventions m theological, ethical, and politic il 
mattcis 

Tlieiciemams only the hu b c division of Yoltane s too uspondtnee 
which tills somo tluee thousand pa b es double columned large and 
closely glinted m tbc conipa test oditions, wlieh is const inti} 
bun-, au 0 mcnted by fie&h di&cox cues, and wlueli aeeoidmg to 
M Geoi to es Len b esco, the best In mg autlicnty has ntvu been 
fully oi coneotlj j anted, even m some ot tho pails longest known 
In this gi eat mass Yoltanes pei&onality is ot couist best shown 
an 1 poihaps Ins lituaiy qualities not woi&t His immense enei %y 
and voisatility his adioit and unhesitating flatteiy when he chose 
to llnttci his xuthl ss saicasm when he chose to be sai castie, ln& 
lather unsciupulous business faculty his moie than nthei un 
seiuj. ulous lc&olve to doul lo and twist m any i xshion so as to escape 
las enemies,— all these things appeal thioughout the whole mass 
of letteis 

Attei giving an account of Voltane s person il ehai ictei, and i 
sketch ol the ehaiaetuistics of tho difleient sections ot his woik 
Ins intellectual and litciuy position m histoiy can ho biieily 
summed up though the summ ny is not one to be lightly undei 
tikcn Most -judgments ot him have been unduly colouicd by 
sympathy with oi dislike of what may bo briefly called Ins 
pol mical side When sympathy and dislike aie both caiefully 
disc u led oi allowed foi, he lernams eeitamly one ot the most 
astonishing if not cvactly one of tho most admix able, hguies ot 
lettois That ho novel, as Carlylo complains, gave uttuance to 
ono gicat thought is stuotly tiue That his charaetuistie is foi 
the most put an almost supoihuman cleverness latlioi than posi 
tivc b unus is also tiue But that he was mcicly a mocker winch 
Culylc and othois hive also said, is not stnetlj tiue oi fair In 
politics piopei lie seems mdoed to have hid tew oi no constructive 
ldcis md to have been entirely ignoiant oi qmto teekless of tha 
tact that Ins attacks wore de&tioymg a state of things toi which as 
i whole ho ncithu liad noi appaiently wished to have any substi 
tute In lcligion he protested stout!}, and no doubt smieiely, 
that his own attitude was not puiely negative, but heie also ho 
seems to have failed alto b cthei to distinguish between pnming and 
cutting down Both heio and elsewheio his gxcat fault was m 
mvcteiato supafieiality But this superheiahty was accompanied 
ly such wondeiful acuteness within a ceitam range, by such an 
absolutely unsuipassed lxteiaiy aptitude ind sense of style in all 
the lighter and some of the giavoi modes of liteiatuie, by such 
untumg energy and volatility m enterpnse th it ho has no pn allol 
among leady waiters anywheie Not the most elaborate work ot 
Yoltane is of much value fox mattci , but not the very slightest 
woik ot Yolfcane is devoid of value as foim In litu ary ciatisman 
slnp, at once versatile and accomplished, he has no superior and 
scarcely a uval 

a ho hibh )gi mhy of Voltaire Is a veiy lai^o subject and ifc ha* foi jears been 
the special o< etipatnn of a Roumanian diplomatist of much ciuton and judg 
mont. M Gooioes Benffosco, the fiisfc volume of whe sc woik >as published at 
1 uis m 1882 The latesb and on the whole the best edition of the woiks is that 
completed not long ago by M Louis M )Iand m S2 volumes (Fans, e-xroier) the 
hantot and most com* »f is that issued m 18 volumes loyal octavo sorao fifty 
jcais ago by Fuige and Stetrfc in punt by the house of Didot Of tho taihoi 
editions, though their bulk i&aa objection seToial aio interesting and valuable 
B^oedaily may bo noticed tho so caned edition of Kchl m which Yolfcaha himself 
ana later Bummauhis we concerned (70 vole 17S5-8P), those of Dahbon and 
Bandoojh, in W vols (ftoxa which ; the hun<hod volumes of Voltehe have 
become a nothifreqieiife figmm «3f speech}, and the excellent edition of Bcurtmt 
An n tolSttee Am of scpaiafe or selected works me wnuramablo, 
and iso m H6& YfiiJSlM; Vkm % *o «ood det^od life ^cf to 
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VOLTELL V t town of ltd}, m t^ic poviii t tl Pi a 
51 miles ly r ul c/i t south cist fi m ] cjit m, md > > 1 } 
load west noitli west liom hunt, st ud-» oi % c nmi uitlin^ 
olive chd eminence about It 00 lu t \U\ e i It \el, ml 
is ouiiounded b} the missive iuinm oi its indent w dls, 
some il miles m eiicuit The m st im[o i mt i die <i its 
3 tiunan j enod is the Poxta dell Viet n iiehv t} ci 
dark b ny stone, about JO tect in height the ccilels ti 
which aie adorned with dmost ol litu ited he ds, \ i il d 1} 
lepiesentmg the gmidnn deities ot the city ‘Volfcuix 
pos&esseo several public buildings of mteiest, d tm^ liom 
the peuod of its lepuhhtan mde[ emlenee m tho !<>th 
centuiy Tho Pal wo du Piiou, oi Pila/ o Pul 1 lito 
(1208-57) is a handsome buildup, untoitunattly seme 
what modernized m its windows and mouldings, it con 
tains a veiy valuable collection oi Etiusein anti pn ties 
especially cmeraiy urns The ctthedzal, ccnseci ited m 
1120, but enlai b ed and adorned b} Nieeelo lis mo m 1 J51, 
has a fine pulpit ot that peuod, and on the hi^h altai aie 
seulptuics by Mino da I le&cle, in the tnnsept is a icmaik 
ably fine Annunciation by Luca Si 0 noielli I he baptmtery 
also, supposed to datem paitfrom the 7th ec-ntiuy, lai b ely 
belon^o to the 13th, tho font is by indica di S-msouno, 
and the cibonmn by Almo da JLiesole The citadel now 
a house of collection, consists of two poitions, the Loeca 
Yecchia, built m 1343 by Waltei de Pnenne, uuke of 
Athens, and the Eoeca 3Yuo\a, built by the lloicntmes 
(1472) The inhabitants are chiefly employed m the 
manuiaetuio of vases and othu uniment^ hem alal istei, 
of good quality, found m the vicinity oi Yolteii i ind neu 
Leghom The popuhtion in lbbl was 5347 (commune 
14,063) 

Volatona, (Ltiumn J lath z)aij(iis to hue b u ui it Hi 
twelve confide rite utics ot Btniin (sic Ftmjxxv vol \m | 

It received a milituy colony un kr the tnuiuvii it \ ut i mein k t 
by Plmy imcng tlie municipal towns ct htxiui i It w is d stu } 1 
m tin 10th ccntmy, and ltbult undu tho Otlios In th lilli 
and 13th ccn tunes it uijtycl fuc n stitutions m th 11 li ifc t li 
undei tho \ ow ei of 11 iciiee Pusius the sitni^t uil 1) mich di 
Yoltun (see hicu unrri) wuc b th mtivcu ci the town 
• VOLUNTEERS Although it would be difficult to 
assign a peuod when tho principle cf voiuutoci oi b ani7t 
tion foi national defence was fust adopted m England, it 
is certain that societies to promote thiti object e\isted m 
various parts of the country m the leign of Hcmy Vfll, 
who m fact granted a chaitei m 1537 to the “Piatunity 
oi Guylde of Saint Gcoige Maistus and Rulais of the 
said Science of Artillary as afoiesaid reheat sod foi long- 
bowes Crosbowes and HandGonnes This anuent vol 
unteei corps is now tho ITonouiable Aitilleiy Company of 
London, whose muster lolls have borne tho names ot many 
distinguished personages, including John Milton A1 
though the Honourable Artillery Comp my has always been 
a distinct volunteer association, it was at ono time (notably 
duung the wars of tho Commonwealth) a ccntic of mstiuc 
tion foi tho City tiaincd bands, whoso offitus indeed weie 
required by statute to be membeis also oi the company 
It is an interesting fact m connexion with this company 
that theie exists at Boston, U & , a volunteer corps beai 
mg the name of tho <4 Antient and Honorable Aitillay 
Company of Massachusetts ” This legacy ot the pilgum 
fathers was formed in 1638 after its London piototype, 
and its Puritan origin is still roeogm/ed in the u election 
r hich celebrates the anniversaiy of its formation 
It was not, however, until 1779 that volunteei organiza 
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turn b c inu> mu t * d i xi t 1 i 1 tin nl 1 hi < t hi t i 

you Fid m M li i u l ul n\ 1 u I y ] i me 

uulbpn i 1 3 t tO 000 id ut a t ti lytli 

lii ly m the i i ii Lhc tn i y md i it ti m 1 u 

1 1 att ] t ly nni it Ul m d It v iU i ill union 1 n-, 

d in-, 1, l ut 11 t \ L li ui 1 ill [U f i lu ut i i Hi Tf lun 
t us Ih n < t LI l a\ tilel then K s cl ti o\i itu iffy 
Id i s it il tm on th n c\ n ice nt l x th t si in t 
tLvilJil tty Flic < i i. t o 1 tli md tilt i il it t 
the pri nt cuuu 3 siwuGieit I lit 111 its it 1 miu 0111 
i let d \l\ )| mu t ot iln 1 iliui il 111 t net ioi s li lUaui 
when tn a„ 1 s\t v 1 oi lima 1 11 \\Ji iq n tli 
Ltuiulion 1 i JU ), thudeial the it vj el the Unite 1 
kiu^t in Between iiJ ( t id l SOI su tensive \xts ot 
Puliuneiit weu pissed [i vidm^ iu the administration 
aud discqlme ot the volunteer i ice, which m 3 o 0 j, when 
invasion ly tho fn^t Ni[ leen mis imminent, amounted 
to 139,105 men (70 000 ct wlnm weic lush) 'When 
pea e, howevu, mis listued, tins Loiet was dislandtl, 
with the exception it theyeonnmy 01 voluuteei cavnliy, 
which continues to this diy 

Aftet an mteival ot 1101I3 lull a lentuiytlio warlike 
attitude of Fiance, unclu ^Napoleon 111 , caused the British 
once moic fco 11m loi tho 1 rotation ot then countLy Hus 
lou^ mtaval, howevu, had leen used difloiently by the 
1 spectiv 0 naln ns I n land, tiom a questionable economy, 
had allowed both aimy an l nivy to decline 111 stien^th and 
efficiency , Jbimee on the ctliei hand, by the cnu^eiie 
development cl hei uuhtaiy and nav il powei, aud the 
tally apt hcilion ot steam to skq s ot w 11, hi 011 Jit the pos 
sibilitics ot tho invasion oi England m is 16 within measui 
able distinct, while a feeling of hostility was tosteiecl and 
mtlimed by hei yohtical writers En 0 hnd it tlm> time 
was awakened to the to iavity of the situition by the publi 
cation of a well known lettii hom tho duke ot \Y eihn & tau, 
then eomm index in chiet, to S11 John Bur 303 ne, 1 followed 
by a well tuned pimphiet by Genu il hn Okailos Napiu, 
entitled T/u Dcfauc cj JJn flail it/ lot unit t Loipb ttnd 
ftlihtu This ehaiaetciistie sketch ol the tme puncq les 
ot defence ioi a tiee people be< ime seven yeais latei the 
basis ot tho volunteer oi 0 imzation 

L11 1 S 57 tht Fiench [less became more and moie 
menacing The Umtul States had dismissed the lesideut 
Butish mimstu, and m eonsequeme leinfou ementshad to 
be sent to C m ad 1 and New Bium> wick The wn ^oin^, 
on m Oluna icquned an aimy ind employed 1 fleet The* 
lndnn Mutiny tax<d the resources of England to the 
uttermost, while at home (save the actual to amsous) an 
unsatisf ittoiy leseive of barely* 3 b, 000 militia was all that 
could be counted on This thieatcmng condition of affairs 
tended to aggiavate, it not to produce, a serious communal 
panic It wis then that the volunteei movement began, 
and by a popular impulse 

A cuculat letter, dated I2th May 1859 , fiom the 
secretary foi wax to the loxd lieutenants ot counties m 
Gieut Butam, authorized the 1 01 motion of volunteei corps 
Tho statute under which the genual enrolment took 
place was the same that had governed the organization 
of the volunteer force in the beginning of the century 2 
The mm provisions of that Act, however, were found 
inapplicable to tho altered conditions under which invasion 
vm now possible (through tho application of steam), they 
foiled also to meet the notv system entertained of mam 
taming the volunteer force on a permanent footing m 
peace Anew Apt was therefore passed, the most important 
provj&on of whuV* that apprehended invasion should 
constitute a ttri reason for the soveragn to call 
out tho fat m hen of tli© old condition 
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vl hi pi d the nilual qpcuanci it the enemy iq on 
the < 1 lo t ny this piovisLon mto cut the apjie 
] uisi 11 1 t lo 1 lust communicated to lailumcut, 11 it 
i iiliame 1 is not s ttmg deelaied by the queen in council 
xnd nc u led b iiochmation ihe voluniceis aie tlieie 
ii] v 1 1 cuncl to scive m Gieat Biitxm unlit released 1 3 \ 
i ocl nut ic 11 dc cluing the oecx ion to hive pissed "Whui 
e c ill 1 out they leceivc p 13 on t ic aimy c lie 

[he foiee Jills liought mto c 3 tence 1 ccnqo e 1 oi 
coi[ cl li^ht hoise, uitillciy en^ neci , mounted uflc 
md nlie v lunlceis Iheie exist also m counexim with 
the Idmuaity s^e nl volunteei eoips t*)i the detuico ct 
Ihe coxsfclmc, eilled ‘ Jmyal IS i\ il Aitillciy A olunteeis 
The tenn 4 eoips possesses no tactical si^mlic it ion 
Any body of peisons, ^icat 01 small whose oltei ol 
service the queen Ins accepted constitutes a “ eoips r lhe 
piopcity belon^m^ to the eoips i& vested m the eemmand 
mg olheei, and is admmisteied by a committee of ofhceis 
undu the rules ot the corps Jhese mles aio in the fust 
mstinee a 0 ieed on at a general meeting ot olheei s and 
men aud having uceived the queens approval, become 
lc 0 il, °nd nny be entoiced by a magistrates oidei The 
comnnndm^ oflicei has powei to dismiss a man horn the 
corps, and a volunteei not on actual service may lei 
mnute his engagement on giving fouiteen days notico 

\ olunteeis, when assembled undei aims, whether foi 
actual service 01 tor exeicise, aie undei the command 
ot tho commandei m chiet 01 oi geneial 01 other held 
ofheus of the regulax aimy appointed to command them, 
who must be semoi m lank to eveiy ofhcei of the volun 
teeis present But it is a fundamental law that voluntceis 
aie to be led by Lhen own officers Tor the purposes of 
tiaimiiw, a permanent staff ot adjutants aud soigoantm 
structoi^ is provided fiom the ic^ulai aimy 

Ihe foimation of eoips constituted as descnbed was so 
iapid that m the couise of a tew months m 1859-60 a 
iouc of 119,000 volunteers was elected For adminis 
tiative pm poses, and for mstiuetion, small eoips were 
grouped in then several counties mto “administrative 
battalions * l his piovisional airangement has since been 
abolished (a questionable measui e), and the small “ corps,” 
deprived ol much of the status necessary as nuclei of 
batt ikons m time of wai, aie converted into constituent 
parts 01 companies of what had been then administrative 
battalions These latter are now not only constituted 
“corps” m the meaning of the Act, but aio called “con 
sohdated eoips,” though then constituent parts aie widely 
scattered Though this arrangement is convenient dining 
peace, contusion would probably result under picssmc of 
apprehended invasion 

On the 7 th March 1860 the queen held a levee in 
London, at which 2500 olheei s of volunteers weio pie 
seated On the 23 d June a xoyal review was held xn 
Hyde Park, when 21,900 volunteers marched past, and 
at Edinburgh on the 7 th August another royal leview 
took placo, at which 22,000 voluntceis from the northern 
corps wug undu arms 

Public confidence was thus lo^toied, but yet more 
remained to be done An end had to be put to tho over 
lecumng panics that paralysed from time to txmo tlic 
commercial system of tho country The Government, 
which m tho beginning had tolerated rather than en 
corn aged the movement, now followed the lead of public 
opinion, and decided on maintaining tho volunteer force 
as a part of tho regular defensive system of the count! y« 
Tire personnel of the volunteer corps (wxth a few essential 
exemptions) thereupon underwent a change The wealthy 
and professional clasesn, vtrho had at tot joined the ranks 
in anticipation of war, wed no hnm to bear airns 
Their places m ra taken hy the artetn wfiich added 
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J iti n \i fi s l n that t ni i i i n m i alien 

lt\ is n t i 1 (.Xji i 111 Min i all 1 nil hi om 

mij li il l ( i|L i u tin mi unt ( t \ i fc i tl i li 

nil \ Jut i th nil un } 1 1 tl c old voiui is i it 1 
with the mint vl \ i il is t ndon y mum I with 
itpiliui i n m ct tain qu it i tint tl ] dlic mil 
Mtul t i 111 in m hi m iil \ ly i 1 it the niUit t 
ct the lc^uhi n ly 1 iM & nucu L )\ enton A n l 
sqnj till} toe 1 the \\ u> cf alv im cnti ism, is th 
c n ULstncs it tl vciuni us nl then devote i 1 } iltv 

lu mu xjq unit Is a wue the} unsucccsslul in ill u 

ow i ill its l 1 op i ic with nodcin milling tiaimn 0 
and cun to mtioducc mqiov emails Lcid Llclio a 
piommcnt lei lex ot the volunteer movement, levivtd in 
the National hide Association the ancient English pa time 
of piactismg it the butts The queen lieiseif hied the 
Hist shot (a bull eye) at Wimbledon m I860, and thus 
m mounted those j^eat nattonal meetings wheie mm} 
thou ands compete inninUy ioi ]qi/es, the a^^ugite v line 
of which has n>w leachtd £11,6^0, with 126,16? entucs 

Colcnel riaieimt follow* d Ijonl I Itlio m establishing 
th Nainird litdleiy Association, wlicse nicetm s ueheld 
annuxll} at the School ct Gunnuy it Shoebui}ness llu 
voluuU eis m tins aim ot the iouc are mom tlnn 10,000 
stion^, and belong i In oily to the mechanic cl iss lhen 
aptitude to lc m the u^e of the great modern oidnai c c 
wln<h then \ usance at tlu School of Gunnel yen com ages 
and then steady discipline when m <nnison have impiess d 
tho ofheus ot the lloyxi Aifcilleiy vith then a due as a 
rescive for manning the coast defences, as a ell as ioi the 
equipment ot held battenes Special piovision has now 
been made tci the latter, on the con lition that the battcucs 
aio fully hoi sed by the voluntceis, and that thiee com 
plcte detachments of men pei gun aie mam tamed in 
training 

The regular attendance ot detachments of colonial vxl 
unteeis at the&e gieat aunual national competitions has 
exeiei ed toi some ycais past a silent and beneficial 
influence, by fosteung the nulitaiy fc} mpxthy ot the 
colonies with the mother countiy a* iegxi ds tho interests 
of imperial defence Tins teeing found piactical c\pics 
sion in the expedition to the Soudan in 188a 

A novel and pecuiiaily national aim w as also mti educed 
m I860 by Colonel Bovvei, then mostei ot the Hambledon 
hounds at Droxford, who trained membus of the hunt a* 
a corps of mounted nfleinen to occupy ground fiom point 
to point across country 

When the number ot hunting men m Oie it Britain is 
con sulet ed, all of whom would le ready to turn out, thus 
equipped, to ban ass tho flank of an mv adoi, beyond leach 
even ot his cavalry, «omt estimate may be formed of the 
value of this contribution to the plan of defence 

The late Loid Jlxneiagh, another leader of mark among 
volunteers, initiated the gieat laskr volunteer field days 
at Brighton and elsewheie His views, at lust opposed, 
aio now officially acted on, and tho annual Eastei a&sem 
biieb have developed into manam res, interesting as well 
as mstiuctive to all engaged The Eastei holidays afford 
also opportunity to ai tdlery volunteers to go into gani&on w 
forts, as at feheernoss and other coast works, where means 
of piaetisrag are available Facilities in camp instruction 
sue also extended to volunteers in summer, an arrangement 
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ui} su Id n and ^tnenl cone ntiation ffucoistar^} s 
mv -sion and (/) th ia[id c ecuiiou cf wills iqcit the 
i nlwa}s anl lines t cUieice the me ms at tl li [ c l 
ci the ^icat ontia tus due ti l 1 the civil n n meei 
Ihei acl> lib mi ^ovvei of tln^ use nl coi^s > tmatod 
at fioin 12 GOO to «0,000 navvies with toiK, 1 anov , anl 
comnnssai i it c ompleto It has ^ reul} [ u famed mq oitant 
seivico m taLulitm oJ and at ^ieit pivato cost, 

ompleto timetables and sj^ccnl icpats foi six uieial 
conccnti ations against pc ssibk mv asion A sp aai i etuin 
was also piq aied b} tho < oips (the fust ot it 1 md) f the 
entire iollin to stock ol all tho mlwi} ui Gie fc 1 lxtam 
dhis import infc work — which is collected and rqn) hshc 1 
mnuallj — shows whom the lecjiuisite nunbcis ot carnages 
of ev ly desenption can be obtained loi the composition 
oi tioop trams 

'Jlu opinion of mill t xi} ]ud 0 cs has been tint the main 
weakness oi the whole volunteei system rests vnth tlu 
oflicei s Lnt this -jiad^ ment ha^ und mbtully been modiiied 
of late }eais b> the eagerness displayed b} tho oihceis oi 
all nnks to become capable leaders ot then men While 
advantage is taken of tlu facilities pionded by the 
Government—- Mich as schools of instruction, temporal y 
attachment to legulu and militia u ^intents, and half 
V tally examinations m tactics — ofhceis of volunteers are 
miking pi o c i ess among tliomsehcs by initiating societies 
m v incus paits of the count ij foi the study and discussion 
of military sub]ccts, wax games tU Individually, sonu 
oihceis have ilitad} taken a piommcnt position is students 
m the ait of v ai One of these Colcnel Macdonald, C L , 
eomniaudmg the Eclmbut ^h Lille Yobintceis, ha^ animated 
impoitant mipiovei icnts m the s} stem of ml mliy dull, and 
his modification * have been ajpiovcd m principle by tho 
adjutant jtneral An ambulance scrv ice has bc< n oi^anmd, 
and a scheme fa battalion transport bi ought out 

The foregoing organization has not exhausted tho ic 
sources of volunteer national defence Science and com- 
mercial wealth combined are now u eating an oulei line, — 
the former foi the defence of tho Humbei, Tees, 'Jyno, 
Mersey, Ac , by means of volunteer marine mining corps, 
and the lattu b} the institution ot the Naval Ycluntcei 
Defence Association, having foi its object the protection 
of meichant ships, by fitting out in Butish ports a nuraboi 
of merchant vessels to seive in time of w ir a& a cordon 
around the coasts of the kingdom, within which the ship 
ptn H may pass in secuaty 

Thuo is yet another weak point, of equal importance, in 
the personal equipment of tho volunteers, which, as a lule, 
is deficient foi held seivice But now that; the jurisdiction 
has been transferred from tho lord lieu tenants of counties 
to the crown, the whole subject of equipment foi the held 
is ontr usted to direct and responsible xmhtaiy authority. 

The still graver question ansos as to the issue of war 
hko stores m general m the time of national danger. 
Notwithstanding that such stores are alioady partaaliy m 
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possession of the services, the issue to the levee m masse ' 
( ir augment ition of the v oluntcoi force) alone w ill be o 
nvattu of e^tiemo difirculty for one arsenal to manage 
Phi', difficulty will be best undeistood by the following 
stitem nt The volunteer foue m Gieat Bntam at the 
iK^inmn^ of the century numbeied 359,165 Since then, 
however, the population has ncaily doubled Therefore, 
sup | o in* all other conditions to be equal, the number 
that woul l now c onn foiw nd to defend the country would 
lo tboui 700,000, oi 1^1, S00 mou than tiro pi csent peace 
footm^ of the volunteer ion < One arsenal is not sufhc lent 
to sustain the c trxm that would then bo put upon it 
Strain icall) considered also, tho situation of that at 
Woolwich is not such as to justify the accumulation theio 
of all the w uliko material the nation would have to depend 
on A cential arsenal, if not a noitkom one as well, 
appears to be a national necessity 

The existence of tho volunteer force averts conscription 
for the country’s defence, and it forms, as the hist Lord 
Brougham characterized it, a “ national insurance ” The 
cost to the countiy is trifling complied with the magni 
tude of tho issues, being jn 1885 ,£767,400 for 218,000 
t£ efficient ” volunteers entitled to tho public grant, that 
is £3, 8s Gd per volunteer, or baiely 6d per head of tho 
population to be defended Tho value of the volunteei 
force is not, however, to be estimated by the numbtis 
actually enrolled. It is m fact, m its present form, a 
great training school of citizen soldiers, through which 
thousands pass annually into a reserve ready to join m 
caso of need And every year of its valuable service con 
firms the wisdom of Sir Charles Napier’s last words of 
advice to his < ountiy men, viz, “ Militia and volunteers 
arc tho proper forces to piepare for danger m time of 
peace ” (m m‘m ) 

VOLUSENUS, Far or*nticjs (that is, FLOBLNcr Wilson 
oi Wor slx , though m an English letter he writes himself 
Voluzjdnl), a Scottish humanist of the first half of tho 
16tli century, whose elegant Latimty, but still more the 
thought ful beauty of his Christian philosophy, claims foi 
him a high place among the scholars of his age That he 
was born neai Elgin, and studied philosophy at Aberdeen, 
as is stated in the notice of his life published m 1619 by 
Thoma^ Wilson m Adamsom Pocmata Sana , may be onlj 
an inference (though probably a ]ust one) from a passage 
m tho dialogue De T) anqmlhiati Arntm, more than halt 
of which consists of a description of the abode of tran 
qtullity, based on a dieam that, as we are told, came to the 
authoi, when ho had been a student of philosophy for 
four years, after a conveisation on the pleasant banks of 
the Lossio with John Ogilvy, afterwards rector of Ciuden 
Proceeding to Pans, he became tutoi to a nephew (or really 
a bastaid son) of Caidmal Wolsey, and this connexion led 
to repeated visits to England, where he was well seen by 
the king, and formed, with men like John Fishei, Stephen 
Gardiner, and Thomas Cromwell, connexions that were 
not dissolved by Wolsey’s fall, for he was in England as 
late as 1531 In Paris he knew George Buchanan, who 
aftei wards wrote a gi aceful epitaph on his friend’s death, 
and found patrons m the cardinals Jean de Lorraine (to 
whom ho dedicated in 1531 a Latin exposition of Psalm 
xv ) and Jean du Bellay With the latter ho started in 
1834 for Italy, but, being detained by sore sickness at 
Avignon, found a new patron in the bishop of the diocese, 
the learned an&pious Sadolsfc, who procured for him the 
mastership of school at Oarpentias, with a salary of 
seventy qrowui^ Woln$euu$ felt himself a little out of 
plaoe in $ gr timwtok schobl* all bis taste leaning to pbalo- 
— - jj. 1^0^ seem tte fite Oarpentras he made 
^ fyteh Oaaaer ww Mm, stall a 

stmm to tm* where he 
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made many friends, perhaps even to Spam, ioi Alnat tells 
us that he had acquired Trench, Italian, and fepanish 
“par ti oquentation des nations” A letter of Sadob fc 
from Home m 1546 shows that ho had then resolved to 
lefcuin to Scotland, and was concerned to know what course 
he should hold m the religious dissensions of the lime 
He died on the journey, howevei, at Vienno m IHuphim 
The autliontios foi tho life of Wilson xi well btou^ht Ilia 
h i living m tho Lucs of S ithsh IP t ten (l8o 9) , with tlu <\ q 
tion of twolcttas m tho Pmn ttyn Mis 77am/ vol i tlu most 
lmioilant of than had xlicxlj Ucn collcotcl m Wislixits c litnn 
of tho Be P) ti jinlhtah (8vo Tim, 1751) Iivuq hr v \a 
t voile ol c l 5\ llson s culi< st woil PI Vol a l iltast Vm ? t 1 
fotlm mcjojumls r n Pnanaiio (4to, Puis, 15^1) iiid/7 T ol Ji t 
mini xil seohnum nchs 50 Hel ? & w ) r l ad St jJ a nt i IVivt) 

nicm>im Tpxstipnm Inai (4to laus 1532) Those show tint las 
linguistic studies embraced Hcbicw as veil Gieel anl T atm 
Wilson si oputation, howevei, lests on tho beautiful dialogue alicidy 
cited, and hist pimtod by Gijphms at Lyons m 1543 Irom m 
tcmal cvidcnco it appears to have been composed abcut that time, 
but tho subject had exacised tho wntci foi many ycais The 
dialogue shoves us Christian humanism at its lest, net 3 et 1 it iking 
with tho chui oh and somewli it afiaid of authority , but oj on to new 
light, toloi ant and yet believing Volu&enus is a »reat idmiici of 
Erasmus, but censures m him a lack of punty m his Latin md a 
certain want of philosophy Latmity and philosophical ti ami tig 
aro his own distinguishing points, but his philosophy is Chnstnn 
and Biblical rather than classical or scholastic To analyst I 11 & 
argument would heio ho out of place, the title of thf dialogue 
itself shows that he takes a fie&h and mdeiendent vnw of tin 
chief good of Chnstnn ethics, and it is sufficient to olsoivc that 
fiom this point of view he ultimately reaches a doetnne as to th< 
witness of tho Spuit and tho assurmco of giacc which bieal s 
with the traditional Chnstianity of hi 0 time and eontuns cthu il 
motives alan to, though not identical with, thoso ot tlu Gorman 
Kefoimation The voises which occui in several puis of tho 
dialogue, and tho poem which concludes it give Wilson a jla f 
among Scottish poets, but not neuly so high as thit which ho 
occupies among philosophical waters on Chnstimity 

VONDEL, Joost van dee (1587-1679), Dutch poet 
See Holland, vol xn p 94 

VOEAGINE, Jacobus de (r 1230-1298), archbishop 
of Genoa, is said to have been bom at the little village of 
Varaggio, neai Savona, about tho year 1230 He enteied 
the order of St Dominic in 1244, and io said to have 
preached with great success m many parts of Italy, as w oil 
as to have taught in the schools of his own fraternity 
Fiom the office of pnor m 1267 he was raised to be 
provincial of all Lombardy This post he hold till 12%, 
when he was removed at the meeting of the order m Pans 
He also represented his own province at tho councils of 
Lucca (1288) and Ferrara (1290) On tho last occasion 
he was one of the four delegates charged with signifying 
Nicholas IV 5 s desire for the deposition of Mumo de Zamora, 
who had been master of the order from 1285, and was 
deprived of his office by a papal bull dated April 12, 1291 
In 1288 Nicholas empowered him to absolve tho people 
of Genoa for their offence m aiding the Sicilians against 
Charles II Early in 1292 the same pope, himself a 
Franciscan, summoned James to Borne, intending to con 
secrate him archbishop of Genoa with his own hands 
James reached Borne on Palm Sunday (Maich 30), but 
only to find his patron ill of a deadly sickness, from which 
he died on Good Friday (April 4) The cardinals, how 
ever, “propter honorem Communis Jamup,” determined 
to carry out this consecration on the Sunday after Easter, 
and thus, to quote his own words, “ he returned with joy 
to his own city, and was reverently received by tho 
people 39 If we may trust Echard, he was a model bishop, 
and especially distinguished himself by his efforts to 
appease the civil discords of Genoa, His death seems to 
have taken place in June 1298 He was buried m the 
Dominican church at Genoa. A story, mentioned by 
Echard as unworthy of credit, mate Boniface VEIL, on 
the first day of Lent, cast tho ashes in the archfeishop^ 
eyes instead of on hie head, with the 
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tint thou ait a Glnbellme and with thy hllow Glnbelhm> 
wilt letum to naught 

race bus (3c Yoi ucinc Ins 1< ft ns \ list ot lus own woiks t ik 
ln^ ol lnms 11 m his Chi canon Tam > %, Ik &ays, 4 Y hilo hr w is 
m his oulci and iftu ho had be n made aiehbi&liop he wi ite many 
voil& 1 oi ho compiled the lc & enls tt tho saints ( L / nd n 
Smciouvn) m on \ lumo 1 1 ling many things from the Ihdoi la 
Injatttfa t Sc/ 1 1 shea md fiom the chiom l solmmy w liters 5 
Tlu cthu wnhn^s h claims are two volumes ol 4 Su me ns eon 
turnip ill tho S lints 1 vhos yonly feasts th church oclebiite 
01 th se \olumts he ilcls one is a a j diflus but the otliei short 
and < meise Lh n folbv S nn no d 0 m lub Li t ij lus D u 

d lus foi ciciy SunUy m th }eu £> n c<t d Omul us 
I (if l s i t , i be ok ot discourses >n ill th Cobpfls fiom Ash 
'Weln si i) Ij th iuc^Uy after 1 istfi ml a ti iti crllel 

Mn dis , qm. tetus cst de 15 )hm ompositus, c m sitting 1 
abiut 1(0 discouises on th ittnlutcs titles Ac , ot tho \n 0 m 
Maiy In the sune work the aiohbishop el ums to hive written 
Ins L hi on i J mu nbu in the seccnel ycai of lus | ntiheate (1293) 
but it e\t ills 1 3 1296 oi 1297 Io this list Lolnrcl adds seva d 
othei works such vs idckn ( ot the Dominicans, punted at A c ni 
m 15H ml a S rnnci Vututwm d Vihoixm Guilhlm Icraldi , 
a Dominic iu who died about 1250 Junes is also slid to lu\o 
h instated the Old and New Testaments into lus own tongue 
4 Put ad Is Echnd, 44 if ho did so the veision lies so closely 
hid thit there is no leeollection of it * 

His two chief works aie the Ch? omcon Januenso and tho Golden 
Lig nd oi Zombao dica Hystona The formei is partly punted in. 
Muiatou {Sciiptucs Eer Hal , ix 6) It is divided into twelve 
paits The hist foui deal with tho mythical histoiy of Genoa 
iiom the timo ot its foundei, Janus the lust king oi Italy, and 
its enhigci, a second J mils, “citizen of Tioy/ till its conversion 
to Chi istianity 4 about twenty five yeais after the passion of 
Christ P ut v professes to tieat of tho beginning, tho giowth, 
an 1 the peifection of the city, but of the first penod the writer 
candid!) confesses ho knows nothing except by hearsay Tho 
second pcnol lnclutcs the Genoese ciusidmg exploits m tne East, 
md extends to then victoiy over the Pisans (t lloO) while the 
thud lea lies down to the dxys of the authoi s axchhishopric 
The sixth pait dcils with tho constitution of the city, tho seventh 
and eighth with the duties of luleis and citizens, the ninth with 
those of domestic lift The tenth gives the eccle&nstic al histoiy 
of Genoa from tho tmu ot its fust known bishop, St Yalontme, 

4 whom wo believe to have lived about 530 AD,” till 1133 when 
the city wis i used to aichiepiseopal rank The elev enth contains 
the lives of all the bishops m oidei , and includes tlio chief events 
during then pontifieitcs , while the twelfth deals m the same way 
with the at ch bishops, not foi getting the wutei himself 

The Golden Legend one of the most popular leligious works of 
tho Middle Ages, is i collection of tho legend uy lives ot the gieata 
saints of the medieval chuich The pieface divides the ecclesiis 
tical year mto four periods concspondmg to the vauous epochs of 
the woilds histoiy, i time of deviation, of lcnovation, ot recon 
cihation, and of pilgi image The book itself, howtvti, falls into 

five sections —(a) iiom Advent to Christmas (cc 1-5) , (&) fiom 
Christmas to Sopturgesuna(6-30), ( c ) fiom Septuogesima to Eastei 
(31-53), (cZ)from Easter Day to tho octive ol Pentecost (54-76) , 
(e) fiom the octave of Pentecost to Advent (77-180) The saints 
lives ue full of puerile legend, and m not a few cases contxm 
accounts of 13th centuiy lunacies wrought at special places, par 
ticulaily with leference to the Dominicans The author is vciy 
particulir m giving the denvation of piopei Dimes, and indeed, 
goneially supples a copious choice of alternatives He is nearly 
always careful to assign a yearly date to the saints he treats of, 
but seldom, if evei, mentions then feast days As ho leiches the 
great seasons of the year he inserts treatises dealing with then signi 
Seance and interpretation These we have foi Advent, Chu&tmas, 
Good Friday, Easter, Whitsunday, &e The last chapter but one 
(181) cc De Sancto Pelagio Papa, contains a kind of history of the 
woihlfiom the middle of the 6th century, while the last (182) is a 
somewhat allegoncal disquisition, 44 De Dedication© Ecdesrs 4 

The Golden Leqend was translated into Fiench 6) Tean Bclefc de Vigny m the 
14th tenfcuij It was also ono of the earliest hooks to issue from the pi ess A 
Latin edition n assigned to about 1469 and a dated one was published at Lyons 
in 1473 Many other Latin editions wore printed hcfoic the ond of the ccntmy 
A bench tianslition by Masfcei John Batailllu is dated 1476 Jean de Vignys 
appeared at Ians I486, an Italian one by hue Maneibl ( t Venice 1475) a 
Bohemian one at Pdsen 1475 J and at Pi igue 1195 Caxtons English versions 
1483 14S7 and 149), and a Greiman one in 1189 Seveial 15th<entuiy editions 
of the Sermons are albo known and tlie Muriate was punted at V emce in 1497 
and at Pans in 1503 

VORARLBERG, the moat western division of the 
Austrian Hungarian monaiehy, is bounded on the Bf 

1 Pnnted without name or place, 1484 

8 Tho adjective 44 golden ” has been transferred from thfe to other 
works of the author* 
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by P»u am, on the "VS by the. Like of Constance, 
Liechtenstein, and bvit/ahnd, on the S ly Swit/ci 
land, and on the L by Tyiol Though united foi 
administrative purp >ses with Tyrol, it enjoy « a ton 
btitution oi its own, and ianks as a sop n ate member of 
the empire It is emphatically an \lpmc region, being 
tnvois d by vinous spurs of the Elicttian Alps (4ilbci 0 , 
Bie^en/ti AVald, Ac), attuning a height ot GOOD to 9000 
feel, and even possessing a few small glaums Tho 
mine is cl( lived fiom the Ailbu-, Pas (i r, Adlul u & , oi 
Eagles 3\Iountain, r )S95 it), sepaiatm r it iiom Iviol and 
foi mi n & the means ot communu itiun between lnnsliu<L 
md the Lake of Constance The pass is nosv tiaveised bj 
a laihviy, the tunnel under the Ailboig itself (oi ened O t 
lbb4), bem to 6 ^ miles m length \ oiailbeig is watcicd b} 
numcious small streams, most ot them flowing into th 
Ilhme, which is in contact with the west side of the etown 
land foi a distance of*about 20 miles About one thud 
of the suiiciee(almo&t exactly 1000 bquare miles m extent) 
is occupied by pasture, upw aids ot one sixth by forests, 
one seventh by meadows, and only one twentieth bj arable 
land In correspondence with these figures, we find that 
the chief employments of the inhabitants aio cattle leanng, 
dairy farming, and forestry. 

In 1881 tho district contained 61,ll p cattlf , and cheese is 
pioducod in largo quantities Gram is cultivated m the valley 
bottoms, but not moie than enough is laised to covei the home 
consumption , jiotatocs, fruit, and vino aie also pioduced The 
manufactuimg industry is also by no means unimpoitint, occupy 
mg neuly 50 ptr cent of the popul ition The chief bi inch is tit 
spinning and v eav mg ol cotton, uhich is tamed on with &pe id 
vigoui m tho neighbourhood of the towns and largei villages A, 
ehaiai tenstic industry is the constiuction of woodtn ch ilcts, winch 
ire <Vf oiled to Svitzciland by v ifcei Many of the men spend 
the summoi m Switzerland as masons and labour cis it turning to 
tliai homes m vmter In 1881 the population numbtied 107, >73 
neailj ill of Ttutomc stock md the Koman Catholic faith Th 
chief towns, none ot which arc laigt, art Bregtn/ (4736 inhabit 
ants), the capital, and the poit of Austin, on the Lake ol 
Const into, Liudcnz (3150 inhabitants), Feldknth (3600), md 
Dombnn Yorailbeig belongs to the see of Buxen, tho pi met 
bishop of which is lepiesuited by a vicai general at htldku h 
The piovmcial diet consists ol twenty out mtnibas, unhiding tlu 
vie u genenl The ciownland sends two lepicscntatives to tlie 
mu eml parliament 

V oiailbeig is fonned out of the old duchies and countships ol 
Riegcnz, Feldkiich, Bludenz, Sonnenbeig, and Ilohentms, all ot 
which had come into the possession of tho house of Austria by tht 
14th centuiy, chiefly by pui chase Pnor to 1782 it was counted 
pait ot Hithci Austiia, but since then it has been admixustiatively 
united with Tyiol The peace of Piessbuig (1805) assigned it to 
Havana, along with noithem Tyiol, but it was lestoied to its old 
allegiance m 1814 

YOHONEZH, a government of southern Ru&sia, is 
bounded by Tamboff on the N, SaratoS and the Don 
Cossacks on the E , Khaikoff on the S , and Kursk and 
Orel on the W , and has an area of 25,448 square miles 
It occupies the southern slopes of the Middle Russian 
plateau, and its average elevation is from 450 to 700 feet 
above sea level The surface is hilly, and broken by 
ravines in the west (where two ranges of chalk hills 
separated by a broad valley run north and south), but 
fiat and low to the east of the Don Devonian sandstones 
crop out m the north, but farther south these are covered 
with chalk Glacial clays with northern erratics spread 
as far south as Voionezh, and extensive areas aie covered 
with Lacustrine clays and sands The soil is very fertile, 
owing to the large prevalence ot the black earth , it 
becomes, however, sandy towaids the east Voionezh lies 
on the border between the forest and ^Shadow region of 
Middle Russia and the southern steppes , the foiests 
rapidly disappear as one advances south, and those which 
in the tame of Peter the Great stall covered the uppei 
parts of the tributaries of the Don, and were used for 
shipbuilding, are now almost entueiy destroyed Less 

XXIV, ~ 38 
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Mi in one tenth, of the ontiro aiea is undex wood, ind both 
timl l md hit wood haxt to \ e imported 

Lhe i)c i ti uses Voronezh hom north to south east, 
w ituin 0 it loi moie Ilian 400 milts, it is an lmpoitunt 
<1 inuel fci the ixjcit of coin, tallow, r »nd other law pxo 
dm is will a foi the mipoit of w ood, floated from the 
noilh Its tnl uuy the Voiouezh is aho nangited, 
ml anothci ln^t tubutuy, the A orona flows thiou^h 
the (astern } ut of the gnu ament Mm) othor smill 
stx earns lloxxm^ mto the Bon mteisect the temtory, but 
the influence ot the diy steppes begins to make ltselt lelt 
thei ai n i lakes, ind maishes jeisist only m the \ alleys 
l li ( lim ite is thei efoie eontiue ntal, and, ilthou a h the mean 
temper ituie at Voione/his 12 7 V , that of Januaiy lb as 
low as S d and that ot July as high as 71 2 
fho } ul itnn is steidil} mucismg and leached 2 532 840 m 
ISb i b un->t 1 >74,400 iu i860 it is Little kussiui m tho 
s nth xv st (hom o5 to 10 \ 1 1 cent , acc n hn b to diiluuit estimates) 
ui l C le i 1 ussi intis wbu Ih i irc^lso i few Gum n col lues 


with some >500 ml ai hunts in 1 a l xv I oles (2000) 

A^u ultuie is tli ehi f o aipatnn and com is ex pm tod to a 

mtsil i ibl amount The ax a x^e crops fiom 1S8 g to 1885 i iched 

0 lt>7 800 iiuit is cf iyt, 001 600 of wlieit 958,000 of oits, 

1 6SU 000 or \ ui us mis anl 060 100 of pititoes 17,000 it res 
w ic un la Ket (17b 000 cuts in 1885), tol acco is also lately 

ultixatei ml tie eiop ot lSb5 yielded l,72o 000 R> The sun 
ffow i h is also b ai mu h cultix ate 1 ot late for oil The Voronezh 
hois s lpov i ln n h i jutitron in Hussn ns also do its cattle, anl 
cattle hi liUv, li s ulv meed duim b the 1 st Unity xcaih In 1883 
thue wut 585 00 hoises 640,100 cattle and 1 348,100 sheep 
B s ait 1 \i m mnij \rlh b s, md honey is gatboied to the 
annuil mount of m ic tl in 10,000 wts Maikit & idunn 0 and 
fishin b ue diet lmioitanec Phi manufu tines ue ot leeent 
-b owth the £ialu ti n leaehcl 62 066 000 in 1881 the chief 
pc huts hm s si mis oil silu, xx lollcns anl tallow Wheat 
anl th i gums lloui flax, t allow and hilts, wool, audcittl ue 
tlu dud it ms of txpoifc 

V iron At is livifoi into twelxc districts the chief towns of 
win h ue Vuon/h (5t 185 inhibit ruts m 3885), Bu\utih (44o5) 

1 >tnfl(3660) Bo b utthaiy(I230) koiotoxak(lS40),Ni]nc D^xitsk 
(A o), NoxoUiopu k (S015) Ostiogozhsk (8610), Pixlovsk (8390), 
V iliul t (442 ), / 1 lonsk with a gicat momstciy (9940) and Zuxi 
lj insk ( s7b) Ih sc in mostly meie i Imimstutive ten ties and 
sev eral x dhgp'i, such as I utuilmovka (21 700) hat itch (13,000), and 
Voiontsovk i (1 2 000), h ix e lai b ei pcq nl itu ns and moir commerce 

VORONEZH, capital of the above government, ib 
oituat* d on a hi to h bank of tho rivei of the same namo, 
365 nuleb by rail to the south ot Moscow It ib almost 
entirely built of wood, ind only recently begin to ro 
acquire lmpoi lance as an entrep6t on the lailway which 
connects Moscow with the fora of Azof! It Las a military 
school of cadets, gymnasiums for boys and gals, and a 
numtci of schools for clement uy education Its theatre, 
now lcbuilt, has a name m the hibtory ot the Russian 
stage, and the town was also the birthplace of two 
peasant poets, to whom wo owe some of the finest ex 
amples of Russian poetry — Koltsoff and Nikitin A 
memoriil to the foirnei has been erected on a public pro- 
menade A few factories for cleansing wool and for the 
pioparation of tallow and oil, as well as some distilleries, 
have arisen ot late The population of the town m 
creased from 30,800 in 1860 to 56,185 m 3885 It is 


now an important entrepot for corn, flax, tallow, hide 
sugar, wood, and coal from the Don, the iailway trafl 
amounts to 2J- million cwts , and that of the Razdelnaa 
junction, close by, is nearly thrice that amount 
Vorouuh ms founded m 1586, as a fort against Toritu raids, < 
J wmoh had hei n occupied hom the 11th < eutury by a hhaz 
hewn, bathed been deserted during the 14th and 15th centime 
Four years affcetw&tds if wa$ humea by the Tartars, but again i 
brnlt, Md soon hmnje an important trading plaoc Its wood* 
msi 1 reoegwed it^ importance, ai 
m 1J$4 ndand of phi txm a whaif, wheie a flotilla 
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Md 37/300 men) was built, under ft 
jto % bononeeif ot Asofl lithe 
tewon® Black Sea Tl 
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VORTEX MOTION See HYDBOMricHAisrics, vol xn 
p 450 i>q 

VOSGES, a mountain lango of central Em ope, stretching 
along the west side of the Rhine valley m a noifch noith 
cast duection, fiom Basel to Mainz, foi a dLstince of 150 
miles Since lo71 the southern portion, from the Ballon 
d Alsace to Mont Donon, has been the political boundaiy 
between 1 lance and Germany Theie is a remaikalflc 
sunihuty between theYosges and the couespondmg iangc 
of the Black Foiest on the other side of tho Rhine both 
111 within the same degrees ot latitude and ha\c the same 
geological f oi mation, both aie charactcu/cd by fine foies ts 
on then lower slopes, above which aie open pasturages and 
lounded summits of a uniform altitude, both have a steep 
fall to tho Rhine and a gradual descent on the othei side 
Tho Vosges m then southern poxtion aie mainly of gnnite, 
with some poiphyntic masses, and of a kmd of led sand 
stone (occasionally 1640 feet m thickness) which on the 
western xersant beais the name of “gies Vos b ien J 

Oio^iaihically thu nn b c is divided fiom south to noifch into 
fun sections — the Gian icy Vosges (62 miles), extcndm b fiom 
Ldfoit to the \allc} of the Biuche , the Ocntial Yos b es (31 miles) 
hetv ccn the Biuchc and the Col dt Sa\emo , the Lowu \ os 0 ts ( j 0 
miles), between the Col de Saveme and tho souieo ol the Lautei 
md the Hudt (25 miles) The lounded summits of the Giandes 
\osges aio called ‘ballons Ihe depaitments of Vosges uid 
Haute Saone ue divided fiom Alsice and the teuitoiy of Lclfoifc 
by the B Ulon d Alsace oi St Maui ico (4100 feet) Thence noith 
waids the avti ige height of the ian^e is 3000 tect the highest i omt 
oi all the Ballon de Guetwillei (Gobweilei) oi Soult/ iism to on 
the cast to a height of 4680 feet The Col de Saales between the 
Giandes Vosges and the centrd section, is 1900 feet high, th 
httei is both lowei and nanowei thm the Giandes Vosges, the 
Mont Donon and other chief heights not exceeding 3300 feet The 
lulway iionx Pans to Stiasbuig and the Rhine and Mime Ciml 
tiaieisethe Col de Saveme (1085 feet) Ho iailiiay ciossc* tbe 
Vosges between Saveme and Bclfoifc, but theie ue vuy gotd 
carnage lowls ovei the passes of Bussang (2410 feet) fiom K inuo 
mont to Ih inn, the Schlucht (8746 feet) fiom Guai Imei to 
Mxmstei, tl o Bon Homme (3100 feet) fiom St Die to Colin u, and 
fiom St Die to St Mane aux Mines (2625 feet) Ihe Lowei V s b cs 
no a s ndstone plitcau langmg fiom 1000 to 1860 ket hi b h, and 
aie ciossed by theiailway liom Hagenau to Satreguemmes, deftnch d 
by the foit ot Bitelio Ihe Haidfc, a steulo ic to ion, cox tied with 
heath anl low hiushwood, has loi its highest point tho Donuus 
bei^ (Mont Tonnene) 2264 feet high, it is tiaveised through deep 
i ax lues hy the lailways hom Deux Fonts to Landau, and fiom 
k uwibl lutein to Spues and Worms Meteorologically, the did a 
ence between the eastern and western veisants of tho tange is vuy 
nuked, the annuil lamfall bomg much lughei and tho mean 
teznpeiatuie hung much lowei m the latter than m the foxmei 
On the eastern slope the vino ripens to a height of 1300 feet , on 
the othei hand, its only uveis are the 111 and other shoitei stieams, 
which afford watei powei lathei hy their rapid fill thin by then 
abuudance* The Moselle, Meurtho, and Sane all use on the 
Loirame side Moraines, bouldois, and polished locks testify tho 
existence of the glaueis which fonneily covoied the Vosges Tho 
1 ikes, surxounded by pines, beeches, and maples, the gicen meadows 
xvheie hundieds of eows with tinkling bells peacefully giazo, and 
the fme views of tho Rhine valley, Black I orest, and snow covoied 
Swiss mountains combine to make the district charmingly pictui 
esque Tho lower heights and buttresses of the mam chain on tbe 
Alsatian side are covered with numerous castles, generally miuins, 
m < onnexion xvith which curious legends and interesting histoucal 
incidents are told At serial points on the mam ridge, especially 
at St Odile above Ribeauvrlle (Rappoltswerlor), are the reinuns of 
a wall of unmoi taxed stone with tenons of wood, 6 to 7 feet thick 
and 4 to 5 feet high, called the pagan avail (Mur Rayon) It was 
certainly used forlocal defence in the Middle Ages, and arelweolo 
gists are divided as to whether it was built for this purpose by the 
Romans, or before their arrival * 

VOSGES, a frontier department of eastern Fiance, was 
formed in 1790, for the most part of territory previously 
belonging to Loname, with fragments of Franche Comtd, 
Champagne, and Alsace The portion belonging to Alsace 
was ceded to Germany in 1871 lying between 47° 48 
and 48° 82 N lat, and B* 23' and 7° 10' % long, the 
department m bounded by Algaoe Lorraine on the B and 
by the departments of jyfeTOhe-etddhs&ile on the 17., If ease 
ontheN.W„ U&ate-Mame on the W, and Uftnte-S&dne on 



VOW- 

till S The Vosges Mountains foim a mtuial boundary 
on th I lhi infill t point is the Tfohucck (ilb2 
tut) lieu tho Scliluclit lhi siuth ot tht dq utmcnt is 
U i\usul by the Monts I ui< ill* s (2000 feet), which form 
l ut of llu i uio] tm w itcishul se[ the l asum of 

the 1 bin md the Rhone lht Mosillo and the Meuse, 
tul nf ui s tf ilu Rhine, have tho Inmost chain i^eu as 
m ilu dq utmuit i snnii ch hut m the ncitli \u*t 
1 clones t the l ism of tilt Sunt (Oinain and Maine), 
the le 1 to tint ol tli Rlun Llie Moselle uses m the 
Col de i Us ini m i N' W comse of 7 > milts leceivts 
the Misti tte ui l Voloqic on the u^bt , tli Moitaqic 
md the Man tho on the njat and tilt Mndon on the left 
lank tho bilon^ to \os e es though they pm the Mosillo 
outsi le the deputment r iht *ouice ot the Sa lie is on 
the s utli eist slope ot tho Monts iauoilics, and tho Can il 
de 1J st follow s tho eoiuso of tho Coney, a tubutaiy of 
the left lank ike height above tho sea, the notthwaid 
eqosuieof the \ alleys, and tht impervious subsoil com 
1 me to mike the chunte severe, the aveia^e temperatuie 
at 1 pnal (1070 feet) is 49 T The annual rainfall is 24 
inches it Iqmal, 31 at St Die, and more iu the mountains 

Of a total aua ot l,(t r 2 181 'ines anile lanl occupies 603 201 
ics gnssl99 839 woodo61 526 heath }astuie and uncultiv atul 

I ui 1 SI 486 and \ me} ai Is 12 054 Tho live stock ill IbSl included 
1 Sll li i cs (of a small but strong bleed) n 57 assts and mules, 

II 827 cattle 45 031 sbet} SI 188 pgs 19 015 goats mnethui 
17 0)0 d>^s 500 000 liud of poultiy 17 952 beehives y idled 
ij tens 7 cwtb of honey and 18 tons 11 cwts of wax 872 tons 

f lioo l v x nude it Guaidinu The cio} s m 18S4 vcic — wheat 
1 911 r 0 lu hels m slm 4>4 4S3 qi 710 627 buliy 103 262, 
Us o 22 j 7 o bu 1 w lit it 6j 40) } tatoes 17 ^ 87, 404 diy vqc 
t ibles 45 c )7 1 folia l cetioot 25 ObO tons tolacco 31 tons hops 
/) t<ns hen i seel 138 tons hail} 99 tons lmsud 39 tons llax 
22 tons h iu} llax, and }opp oils 91 tons col a seel 206 tons, 
i l 111 4 r 7 3S3 tons, wmc 2 S69 000 gillons (ivai^c of }icccln 
t n yeais 3 964 441) 9 he dermtment stands fust iu lime loi 

tl c extent and uni oi tame ot the wools unda foicst mle, though 
mly tlmcl loi the actual aiea of foust lan 1 Ihe state owns one 
thud ol the toicsts } n\ ite individuals one filth, and the imnmu s 
th ust Oils hcccb s hornbeams bn lies, as}ons, and maples 
thuve on 11 c plains buchts anl oal s on the hijiu pounds an 1 
his Uechcs and pines on the mount uns Tho annual value ot 
limb i }ioluccd is i 280 000 ml 9 000 000 hi pi inks, besides 
( Ilia kinds uc immilly cut m 00 s tv mills in cs ot 3 oll aie 

founi and the deputment contains silver and leal mines, co}}ei 
Die non oio (1530 tons ot non umnilly) /me manganese a lilt 
m l intimonj Xu 1884, 681 tons of ce al wt ie mined and m 1882 
1595 tous of peat wuc dug, 1336 [eisons ue mployed m 432 
pun its of marble, s indstonc, giamtc and building an l litho 0 i ipbic 
stones llie depai fluent is noli m hot cold, sulxhat sodic * 
calcium non, bicaibomte, and ^aseeus mmual s} ungs r Lh(sc it 
Plomliucs weie known to the Romaus 37,000 hands aie eiq loved 
m the manuf ictuie of pig and erst non (foi all which wood is the 
chief fuel) and wares ot non and steel Tho cotton mdnstty 
(1 5 000 looms and 423 724 studies) has been lately dcvelopd 
since 1871 , canvas and linen aie woven at Geiaulmci (.>000 looms) 
lhc m inufactuie of cloth employs 500 woikmen of lice 1000, 
emhroid iy by the hand and loom 40 000 woikwomtn silk spm 
mng 1000 spindle* Wool is spun and hosiuy manutactuied 
Coopeis vvoik(ova 300 tons) is exported as are also sabots At 
Lpinal scveial hundtul woikmen mo engaged m the manuf ictuie 
of imago, and music il instruments are made it Mirecomt 1000 
woikmen aio unployed m glass w oiks, and 1937 in ppet mills 
(10,000 tout, of papa and tatdbon 1) The depaitruent rontams 
m all 409 mdustnal establishments 200 000 tons of coil aie 
unpoited Ihcie aie 281 nules of lailway, P7 ot national loads, 
and 3096 of other rouls The Eastern Canal connects the SaOne 
with the Moselle and Mouse The papulation in 1881 was 408,862, 
ot whom 189,176 weie engaged m agiicultuie and 131, 2f 3 m manu 
fattuies, the population m 1886 was 413 707 The d< paitmcnt 
forms the diocese of St Die his its eouit if arpeil and ataefimy 
at Nancy, belongs to the distnct of the coipsa armeoof Ch dons 
sin Maine, and is divided foi admmistrativ e purposes into 5 anon 
dissements (Lpinal, Muecoiut, KeufehUcau, Remuemont, bt Dm}, 
29 cantons, and 530 communes The cluf lieu is 1 pinal 

VOSS, Johann Heinrich (1751-1826), German poet, 
archaeologist, and translator, was bom at Sommersdoif m 
Mecklenburg on the 20th February 1751 In the same 
year his father, a farmer, removed horn Sommersdorf to 
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Pni/lm linn PH) to L7< 1 5 )ss ittend d (he I it 
Null mid nl ui In th httu yen, m c n }uen e t 
ini lu tunes which hr 1 veit eken lus t ithei, li iv is ol ]p 1 
to it ept a tutushi} n tin f umly ot a jmit nGemii 
mu Pfii/Im lie vein, le ( tin ^cn. in 1772 mi | l c 
to the m\it tun at P ie, vhese itunti n hi Ind Iti utc l 
by poems, eontul uted to th G ttn^n 7/ fit h 
\t Gjttm^eu he studied vitli uithusnsiu an lent ml 
nndun lituatmc a id Utine u e ei the lealiu m ml is 
ol thefnneus Ihchtul uud In 1775 l i n It ovu 
to him the e litm^ of tho lr u* nt/n rtf i h, vh h he < t 
tinned to issue lei m my y ais He muni din s sisi i 
1 lnestme, in 1777, ind m the fellowm^, yen he \e }Ud 
th jjosition ot itetoi at Ottaidoii m Ilmo’sci As the 
c Innate ot Ott< neloif did not suit his health li l iji d 
this ofhee m 17ts2, and wont as reetoi to Lutm, whtie he 
remained until lfc>03 He then lived toi some time in 
Tena, but in 1805 he actej ted a eilL to i j. lotessoiship at 
Heidelberg He died at Iludclbag on Match 2 ) 1^2b 
was v man ot a lciuul dly mth} n 1 it aul vq i us 
d metu, ind lit luev d distinction m sevuai kn Iscf hie uy 
activity In 178 > 95 he publishe 1 iu two volumes x >lle ti uol 
auqiial poems tt which h< aitaw u Is mule many illili n Ih 
b st of th se wc i ks is lus i lyllic poem Luise m wlu li he sou Jit 
with much sii ctss to i} ply the style md motlio K ot ela^si al 
pofctiy to the e\} nssion of modem Geiman thou Jit an Is ntnuent 
In his MythologisLh Li U (2 v Is , 17 J4) m win h he atti l cl 
the ideas ol Hey n m Ills A it / lohJ (2vols 15L4 20) wuttc i 
m opjosition to Cteu/a uiL m otliei wilting he nah mi 
poitant conti ilutions to the stu ly ot my tl) r logy He w is ils> 

} loimnent as au advoc ate of the light < f fie indqiunt m ieli_i u 
and at the time when soin mem bus of tht homanti s h ol wei 
Icing cmvut 1 to the horn m Clinch In yioduud a sti ini 
} icssion 1 y q nveiful utiel m h j ho it , on hisfi l n 1 1 ue li i U 
von Stolbei^s lepudnti mot tic test uitism It is hi\t\ l tolls 
woxk as a tiinslitoi tint ss elnefly wves Ins |ltee m C uni 
litu ttuie 111 his icn<lcnn G s of tn woiks of mcient vvuteis mil 
cite nit only scund sel olaiship lut a thoiouji mistciv oi tl 
laws ot Gei man liction and thythrn The most lamous ot his 
tun htions ue these ot Iloiur whi h weie jublislul th l 
in 4 volumes, m 1793 Of these the one genuallv pi In l is 
ho tunshtnm of the OH f ? / is onqmlly issucl m 1731 Ho 
ako tuns] it 1 H sic 1, I h oeufus Lion md Mosihus Au^il 
llua e libullus Propel tins ind othei lissieal yoet an 1 1 < 

} ic} at 1 a enti il c htion ot Til ulliis In 1818-2 > w is } ul lislu 1 
m 9 volum s i tnnslition ot Slid spt uc b }lays wlu li he e n 
pletcl with the help of his sons lleumeh anl Ain iliim, b th 
ot vh m wen stholais and vnteis ef eousilcnble ability 
Set rulus / Itn u l i ill ie b 7 II lot (1&2 ) il Hubsf 7 It 
T ( \ols 18 l 7() 

VObblUS, GerUvIils JotrvNNrb (1577-1649) classical 
scholai and theologian, wasbotn near Ileidelbeig in 1577 
His father Johannes Vos, a native of the Nothu lands, 
had fled as a Piotestant from the peisccutions m his own 
eountiy into the Palatinate, and became pastoi m the 
village neai Heidelberg wlieio Oeraid was bom, but, as 
he was a Oalunxst, tho strict Luthuans of the Talatinatc 
caused him once more to become a wanderer In 157^ he 
settled at Leyden as student of theology m the university 
and finally as pastoi at Dort, where he died m 1586, 
leaving Gerard an oiphan Here the boy received his 
education, until he entered the theological college and then 
tho univeisity of Leyden He there became the lifelong 
bosom fnend ot Hugo Giotras, and pursued with great 
/est the study of the classics, TIebxew, ecclesiastical history, 
and theology In 1600 ho was made lector of the high 
school at Doit, where ho devoted himself to pink logy 
and historual theology Fiom 1614 to 1619 ho filled tho 
office oi director of the theological college at Leyden 
The modeiation of his theological views and his abstention 
from conti oveny bought him under the suspicion of 
heresy, m consequence of which he escaped expulsion from 
his office only by resignation (1619) The year before 
he had published his valuable work the llutona Pdag\ma % 
which his enemies considered favoured the views of the 
Arnumans or Remonstrants But m the year 1622 be 
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received the appointment of professor of rhetoric and j 
chronology, and subsequently of Greek, in the university. 

In 1024 the university of Cambridge ottered him a 
professorship, which he declined. Two years afterwards 
another unsuccessful effort was made to induce him to 
settle in England, but he accepted from Archbishop Laud 
a prebend in Canterbury cathedral of the value of JJ100 
per annum, without residence, coming over to England to be 
installed in 1620, when he was made LL.D. at Oxford. 

In 1.632 he left Leyden to take the post of professor of 
history in the newly founded Athen&um at Amsterdam, 
which ho held till his death, March 17, 1649. 

Ho was one of the great scholars of the world, and his character 
added lustre to his learning. His works, of which a complete 
edition appeared at Amsterdam, 1605-1701, in 6 vols. fol., are 
philological, historical, and theological He made invaluable con- 
tributions to the correct, study of Latin grammar and of the Greek 
and Latin historians. He was amongst the first to treat theological 
dogmas and the heathen religions from t^c historical point of view. 
His principal works are Hwtoria Pdagiana (1018) ; fflymologicum 
Litufim Latinw (166*2); Cammeniariorum Rhetor korvm Lihri VIL 
(1606); De Jlistorkis Grmis Libri III, (1824); De Historkis Latinis 
Libri III. (1827); De Theotogia Gentili (1642); Dissertations Ties 
de Tribus Symbolist, Aposlolko , Atiumxriana, & Constant inopol ita na 
(1842). 

See Xto^ron, Mimriren pour tertir a t'1/iUoire des Homme* Illustres, vol. xUI. ( 
Paris 1730; RmlewyJttepiki iV, art. u Voasius.’’ 

YOSBIUS, Isaac (1618-1689), son of the preceding, 
was bom at Leyden in 1818, and was carefully educated 
by his father. After three years spent on a learned tour 
through England, France, and Italy, which lie used in 
making the acquaintance of the first scholars and the 
great libraries of those countries, and from which he 
brought back many valuable MSS., he accepted in 1648 an 
invitation to the court of the brilliant Queen Christina of 
Sweden, whom he taught Greek; He declined the otter 
of the chair of history at Amsterdam vacated by his 
father’s death, and continued for some years in Sweden, 
with occasional visits to Holland. In 1658 he finally left 
Sweden. Hia father’s merits and his own learning pro- 
cured him favour with Louis XIY. of France and in 
England. In 1670 he came to reside in England, was 
made LL.D. of Oxford, and in spite of notorious looseness 
of morals and levity of character received a canonry at 
Windsor from Charles II. in 1673, residing in the castle, 
where he died in February 1689. 

Hia learning was great* and he rendered valuable services in 
connexion with ancient history, antiquities, chronology, and 
geography, though they weremarredby the admixture of great . 
levity and want of judgment. To him is owing the first Greek : 
text of the fax shorter epistles of Ignatius (1646), He published 
valuable editions of the geographer Scy&x <!Wk of Justin (1640k 
of Fomponius Mela (1641), and of CafiOta* (1664), I* his vWtar 
dissertations on chronology he maintained tke greater accnrac^ 
of the system of the Septuagint in comparison with that of the 
Hebrew text, and generally assorted the greater geaamenw& of the 
Greek translation as compared with the Maasoretic text. v ||h 
heiited his father's valuable library, which, to the great wmm of 
Evelyn, went after his death back to Holland. ^ •> . /; 

Comp. Nlcrftwit* Memeiret, vol, xiii. , 

YOTKIHSE, m iron-work in the Urals, in the Rnseiaa 
1 Vyatka, 47 miles north of Saraptd^ aod 8 
Kama; wits founded in 1756. Its pepuhb 
Ho 1 885- Together with the Eamsk 
kt^fyoeo of 
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he married, and established himself at Home, enjoying 
there a high reputation as a portrait painter. Louis 
XIIL recalled him to France, lodged him in the Louvre 
with the title of First Painter to the Crown, and gave him 
a considerable salary. All royal work for the palaces of 
the Louvre and the Luxembourg was placed in his hands ; 
the king became his pupil ; he formed a large school, and 
renewed the traditions of that of Fontainebleau. Amongst 
his scholars was the famous Lebrun (who raised on the 
foundations laid by his master the tyranny by which he 
dominated the whole artistic world during the reign of 
Louis XIY.), Lebrun’s rival Errard, Louis Lerambert, the 
two Testelins, Poerson, and Dorigny. Youet was au 
exceedingly skilful painter, especially in decoration, and 
executed important works of this class for Cardinal 
Richelieu (Rueil and Palais Royal) and other great nobles. 
His better easel pictures bear a curious resemblance to 
those of Sassoferrato, but, being much in demand, he fell 
into mannerisms, and of the enormous quantity of work 
produced by himself or with the aid of his pupils little has 
survived worth study. Almost everything he did was 
engraved by his sons-in-law Tortebat and Dorigny. 

VOW, a solemn undertaking to do something which is 
held to be acceptable to the Deity. In the antique re 
Hgxons mere prayer, without some material expression of 
homage, was hot held to be a complete or normal act of 
worship (cf. Sacrifice). Supplications, therefore, were 
generally presented to the Deity in connexion with a 
sacrifice, or, if the moment of need was one at which a 
ritual ottering could not well be presented, the prayer for 
help was naturally accompanied by a promise to present a 
gift at a future time. Thus prayer together with a vow 
is a sort of imperfect act of worship, which has to be com- 
pleted by the discharge of the vow at the sanctuary. So in 
Greek the same word ev^fi is equally applicable to the prayer 
which opened a service of sacrifice and to a vow taken at 
the commencement of an enterprise or in other time of need. 
So too the Latin votum means both u vow” and “ desire.” 
In the Old Testament, in like manner, it is generally a 
sacrifice or gift at the sanctuary which is promised in vows, 
and the word a vow” (neder) means also “a votive sacrifice,” 
as distinguished from obligatory sacrifices (piacular offer- 
ings and stated festal sacrifices ; I Sam. i, 21). : 

The vows of which we read in the Old Testament and 
in classical authors are generally conditional on the fulfil- 
ment of the petition with which they are coupled. r Such 
vows tm ' noMe on difficulty 

piseeipnus 

votorum locus est eum : gf el niMns e8t% as before a peril- 
ous wfcerprfee (Gen. s'xviii M y fed g. xi. 30), Tt*e 
toeat offar^ be a for the altar, or a^roper 

- the ritual v of ; religion acknowM|es/as 
as vows are generally made on extra- 
ordinary occasions, the thing premised will often be excep- 
tional te kind or n^gnitude. The yow of Jephthah (Judg, 
xi.) is a case in point, and also illustrates by an extreme 
example the principle that a vow once taken must be ful- 
filled at any cosh This principle was so far modified in 
later times, in Israel, that exceptional vows were by law 
redeemed at a valuation (Lev, xxvii.). : Hannah’s vow, de- 
voting her unborn son to the, service of the sanctuary 
i JVfa w$aid have fallen under this law. , Moreover, 
^crtr^psf’asaex unmarried 'daughter 

Ka i^iooUAma^ iwr fii& father or h usband 
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Of ordinary vows a common type in antiquity was a 
promise made in peril by sea, sickness, or other straits, to 
mspend in a temple a picture or other symbol of the danger 
igainst which the Divine aid was implored. This usage 
passed into Christianity and survives iu Catholic countries, 
where votive pictures and models of eyes, hands, &c., 
3 ured in answer to prayer, are still seen in churches. At 
the council of Lestines (743 a.d.) the use of such models 
was condemned as a pagan practice. 

In point of obligation, vows were analogous to oaths 
(Numb. xxx. 2); their sanction was not human but Divine 
(Deut. xxiii. 21). Thus slackness or fraud in the fulfil- 
ment of vows is the mark of an age of declining faith 
(Mai. i. 14 ; Hcirith, Moall 1. 69 Arnold; Lucian, Jupiter 
Trag ., c. 15 ; cf. Eccles. v. 4). Among the Arabs the 
speedy fulfilment of vows was favoured by a rule of ab- 
stinence from certain enjoyments and conveniences ( ilirdm ), 
which custom imposed till the vow was fulfilled. This 
appears to have been the ancient practice of other Semitic 
nations also; among the Hebrews it survives in the 
Nazarite vow (see Nazarite), and probably also in the 
esar or issar (interdict), which is mentioned along with vows 
in Numb, xxx., and is described in verse 13 as “ an oath of 
abstinence to afflict the soul,” — words which seem to show 
that fasting is specially contemplated. As there is no as- 
cetic tendency in Hebrew religion, in which fasting and 
similar observances have not positive religious value, but are 
only expressions of penitent supplication, it seems reason- 
able to interpret the oath of abstinence by the aid of the 
examples in Psalm cxxxii. 2 sq., Acts xxiii. 12 (cf. also 
1 Sam. xiv. 24 sq.), and to understand it, like the Arabian 
Hiram, as an obligation of abstinence till a positive vow 
was fulfilled. The detail in the Psalm, “ I will not enter 
my house or rest in my bed till,” <fec., has its parallel in 
Arabia and in Syrian heathenism (Sur. ii. 185 — where to 
enter the house from behind is an evasion of the rule ; 
Lucian, Dea Syr., § 55; cf. Wellhausen, Skizzen, iii. 117). 
It is to he observed that in Arabia, where there was little 
or no development of obligatory ritual sacrifices, offerings 
were usually votive, and vows were often simple and not 
conditional promises; so too inDeut. xxiii. 23, Lev. vii. 16, 
vows are closely associated with free-will offerings. A 
purpose of sacrifice formed at a distance from a sanctuary 
naturally found expression in a vow. Occasions of sacri- 
fice are not frequent in nomad life and it may be conjec- 
tured that the earliest vows were simply deferred sacrifices, 
without the element of bargaining with the Divinity which 
is prominent in later times. The simple vow presupposes 
that the sanctuary or the customary day of sacrifice is re- 
mote; the conditional vow, on the other hand, may often be 
made at the sanctuary itself, where the Godhead is nearest 
to man {Gen. xxviii. 20 ; 1 Sam. i. 11; Iliad, vii, 93). 

In Christian times vows to present a material gift (vota 
realia) have been less important than vows to adopt a 
certain course of life (vota personalia), a change which 


was not at all the same thing as never to have formed such 
a purpose. Hence, e.g,, the vow of chastity, which Cyprian 
still regards as terminable by marriage iu the case of virgins 
who have not strength to persevere in continence, was de- 
clared to be of perpetual obligation as early as the council 
of Ancyra (314 a.d.). On the other hand, the church was 
careful to guard against the rash assumption of vows, 
by requiring certain formalities in the act, and by the in- 
stitution of the noviciate, as a period of probation. The 
power of the pope to dispense from vows, which appears 
in the Decretals , was of later growth. Protestantism, deny- 
ing the superior merit of the ascetic life, rejects all per- 
petual vows, and indeed shows little favour to vows of any 
kind. (w. li. «.) 

VRANCX, Sebastian, born about 1572, was a painter 
of the Antwerp school, of very moderate ability. Most of 
his pictures represent scenes of war, such as the sack of 
towns, cavalry combats, *and the like. Though occasionally 
vigorous in drawing, his paintings are dull and heavy in 
tone. The date of his death is uncertain. 

VULCAN, the old Roman fire-god, answering to the 
Greek Hephaestus (q.v.), with whom he was confounded 
by the ancients. The etymology of the name is uncertain; 
it has been proposed to derive it from the root var, 
“warm”; ulka in Sanscrit is a firebrand. How closely 
Vulcan was identified with the fire, regarded as a person, 
appears from the stories of the birth of Cseculus and 
Servius Tullius, both of whom were called sons of Vulcan, 
and were supposed to have been conceived by virgins who 
had been impregnated by sparks of fire from the hearth. 
At Rome his temple was in the Campus Martius outside 
the city walls. But there was also a place sacred to him 
in the comitium. It was not a temple, but only a raised 
area, called the Volcanal. It was said to have been founded 
by Romulus, and a lotus tree in it was thought to be as 
old as the city. Statues of persons who or whose statues 
had been struck by lightning were sometimes set up in 
the Volcanal. There was a festival of Vulcan called the 
Volcanalia on August 23d, in which the people threw 
animals into the fire instead of themselves. On the 7th 
of June there was a fishermen's festival, with games, held 
under the superintendence of the “praetor urban us,” and 
the fish were brought to the Volcanal and sacrificed to the 
god instead of human victims. Another festival of Vulcan 
was the Tubilustria, or purification of trumpets, on May 
‘ 23d, Vulcan being regarded as the father of trumpets. 
At Ostia there was a festival of Vulcan (Volcanalia) pre- 
sided over by a “prmtor ^cris Volcani faciundis,” and at 
Ostia there were also a temple and a pontifex of Vulcan. 
At Rome there was a “Aomen” of Vulcan, who sacrificed 
to Maia, wife of Vulcan, on the 1st of May. According 
to others the name of Vulcan's wife was Majesta. 

VULCANO. See Lipari Islands, voL xiv. p, 682. 
VULGATE. See Bible, voL iii* p. 647. 

VULTURE, the name of certain birds whose best- 


naturally followed from the .modification of the idea of known characteristic is that of feeding upon carcases, and 
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sacrifice in Christianity (see Sacrifice). The personal 
vows recognized by the Catholic church are of various kinds, 
covering, all manner of actions religiously meritorious (e.g., 
pilgrimage or crusading) ; but the most prominent have been 


these birds, owing to this obscene habit, are, in many hot 
countries regarded with favour as useful scavengers. The 
genus 1 Vuliur, as'instituted by Linnaeus, ia now restricted 
by ornithologists to a single species, V , momchus, of which 
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tmet Subfamih AT ifou meintua <f compantmly 

small 11 / , dih ring Wh in stint hm and habit: considuably 
from tho rest One if them n tho si Fulled Vulture oi 

Pharaoh s Hcu, A jtn# t t run, a hud whose deh* nty of t mid trnd 
appear ante contrast family with ifa <hoia of the mo*t filthy 
knul of food It ib a well hima spans in some putts of India, 1 
and thence wofetwmd to Ain i wline it has an txtonwrc range 
It also occurs on the northern shone oi the Me&ifarraiiten, and on 
three oemioas has strayed to &u<h a distance irom i la usual haunts 
U to* hate twne tuffmd raptim m Fngland, tmd emo even b 
Homey Of iln genera coraj osm $ tlu oth< i Bulfmaly, FuUunm 
apace ih wanting to say mue n Ot/p% uumbe is stsen or eight tm al 
«p«d«» and races, on more t ha a oa ^ oi which the Fnglisk nemo Quffon 
baa been {aeteaeo* Tho hmt known n if fubm% winch ty wmt< 
authors b iawoantsd BnUsh^funn an t x\mj le h« mg l«cn t4en 
m though under rirenmatam e 4 which auggoat \tk *\ \n ai 
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Igypnwj %a& ih Afheanaaiiy tmibw tho l>inator, cstuul 

be also b Alia to the bxt both in the tthioxuau and 

timm $#0iM ik pum twmmkt mill that of stvasl allnd 
o r J * 


mm «r Mb 



«bjdkr 




Wth twn Indka, lb« 



it Is ty» 

tf fingimia, 


tU i Ala ui— dill is tnm ( 1/^9 hj Lunig 12 msteifl of 14 
j tn s Oe th ^ uai Ot j i ml / phojyi* nothin *, line need 
1 il ml th ns h\u, l tlfit with is mentioned lel >ie its 
1 1 pt nt tive V mauahiib comuionlj known is the Cmacous 
Y ultm 1 Hi 1 uliuh is lound limn the Stiaits of Gibialtu to the 

0 st ( t Chin t Almost 11 tlies< hnds inhabit lockj dills, on 

th t 1 1 whi h th \ buill then nests 

1 lit question wliothu Yuliuitb m their beat ok for food 
lit glided l) su,ht of the object oi by its scent has long, 

1 < Lit 1 mu k luiutst, and the advocates ot cither opinion 
lu\t w umly contended m its behalf Without denying 
t*> them the oltattoiy faculty, it teems to bo now ^om 

i illy idmittcd, notwithstanding the asset tions to the con 
ti\rv of Watuton and a few more, that the sense ot 
snht is m almost c\tiy cise sufhcient to account foi the 
tbsintd tuts It i> known that, duectly a camel oi 
other bexst ot buidcn drops dead, as the cxravan to which 
F belonged is making its way across the deseit, Vultuies 
<f one sorl or anothei appeal, often m consideiable 
numbtis, though none had before been obscued by the 
ordmaiy tiaxellei, and speedily devour the caicasc ovoi 
xv kith they are gatheied togethei The mode m which 
commuuuation is efiected between the buds, which are 
so iruig at an immense height, seems at fiist m explicable, 
liul Cxnon lastiam has suggested (Ibzs, 1859, p 280) 
the f liowmg simple solution of the supposed mystery — 
Hi ( uflm who hist dt senes las quany descends fiom his 
il vation it on c Another, &wt<qmg the hon/on it a still gieiter 
Him els iv cb his nu^Moru s movements and lollowt* Ins 
i is A thud still fuithei lemoved, follows the flight ot the 
s ml Ik is ti i c 1 b) anothei , and so a perpetual succession is 
1 pt up o 1 n s is x moisel ot fle&h iemam& over which to consoit 
1 an c ic ne no otha mode ot accounting foi the numbci of 
A ultm s whuli m the untse of a tew lioms will gathci ova i 
n is when tnaiously the horizon might have been scanned m 
\ »m ioi moic than one, oi at the most two, m si Q ht n 

1 he ( xnon go< & on to suppose that in this w ay may 
lx explained the enormous congregation of Vultures in 
tin tnmca dmiug the siege of Sevastopol, wheie they 
had bctoio been scarce — “the habit of watching the 
movements of then neighbours” may <{ have collected 
the xv hole race iiom tho Caucasus and Asia Mmoi he 
nu^ht have added the Balkans — “to enjoy so unxvonltd 
an abundance 1 Doubt may be entertained whethei the 
list Supposition bo correct, but non© as to the accuiacy of 
the fust (a n) 

T\ATKA, or Viaika, a government of noith eastern 
Bosnia, with Vologda on the S' , Berm on the E, Ufa and 
Kazan on tho S , and Nvjm Novgorod and Kostioma on the 
\V , has an area of 59,124 square miles It has on its 
noitkem boundary tho flat watei paitmg which sepaiates 
tho basins of the Noi them D wma and Volga, and its surface 
is an undulating plateau of from 800 to 1400 feet above sea- 
lex oi, deeply grooved by rivers and assuming a hilly aspect 
on their Kinks, broken up as they are by lavmes Permian 
sandstones, marls, and limestones cover it , ovor these is 
boulder clay, with extensive forests and marshes The 
Kama rises m the northeast, and, after making a xvide 
sweep through Peira, flows along its south eastern boundaiy, 
while the whole of the government is watered by the 
Vyatka and its numerous tributaries Both the Kama 
and the Vyatka die navigable, as also are several of their 
tn butanes the TJm and Votka, winch flow into the latter, 
kaxe imfiortattt non woiks on their banks As many as 
1, TOO, 000 cwts of corn, iron, hides, leather, tallow, timber, 
am} wooden wares wore loaded m 1883 at the landing 
places of Vyatka, while the traffic on the Kama is still 
inoie important Time ale no railways, but the province 
is traversed by the great highway to Siberia, and two other 
voade by which goods fioru the south are transported to 

f range of the vanoas species ot Vifltoes to been 

whftoaflwiy treatid by Mi Sbwrpe (Jbwn* XAm iZoology, 

afti pja, n-ii ) 
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loading places on the Vytchegda an l thi \ ug to I o shij j ul 
faiihci noith t Vulnn^d Likc^ ai mimuous, in l 
vast maislu-i aie met with every wheu is^icnllym the 
north, tin to {iiartcrs of the aita aie undu toicsts Lite 
climato is vuy sevuo, tht average y ul} Umpuatuu 
hung jb° ] it \ptka (hnuxiy, S i f July, 67 0) md 
33° at Slobodskoi (January, J 5 , July, 03 >) 

Th xcqunhon (-* ^ >000 m 1SS3 l l^nnsl ? 170 -21 m 
18(1) th iu,h s| u m tli w \\ is m wli tin i tl 
1 tl i situ it 1 v ill 111 hulk t n l ts 1 ( i it 1 i si ns (SI 

I i nt } 1 ut th i *u dsr c nsi 1 i ill i mains t th it u,n il 

X oil'll s (_ r O 000) Tell i mi s s (xl ut 1 0 000) 1 lit is L \ t 

rami ms ml v u 1 ishlns Molnmm bns mini i il ut 

100 000 nl ) % ns (jdi luinssts ill \ itnl s) lout 11 0 0 
ill \ itiiK (Otnl s) i Finnish st met th 1 mum u] ill 
tlomsdusOt Ufc oi Ul ill the 1 utais l 11 than li so tint it 
is siq pi 1 1 that th v m rv K al m to ill Ais ot the \im i ill ) 
tu mi 111 si/ l with fui h n aul i^cs often id ham 1 anl 111 
^ii i xl stuiotiuc of th tat t m l si ull is 1 mnish 1 v thai ill ih t 
tluv 1 loii-, i i the s mu 1 1 inch as tin 1 aim ms Oh} u \c tl 
lint nihilists vciy lxl ouous an 1 excel m bee 1 < pn, 

111 s oil is futile os| t nlly m the v allots ot th south i}0 
hul } oats bu 1 whi it and to some extent wh at u H iown 
I he ei )ps of 1885 weic— ljc 4,00b 000 qu utcis oats, 3,957,000 
bule> 7o4 000 , wlieit, 98,000, ^ itatoes 231,000 qmitus C *>i il 
is vpoite 1 ti the Kama oi to the noith as alsx xio nix and lump 
I litre is in want of natmal mea lows m the south and cittle 
leaimg piospas Ihe Vjalkx horses, a fine hied, though l itliei 
small aio well known tluou^liout Russn lliae wcio m 1883 
70b bOO lioises, 92a 100 cittle and 1,146,100 sheep Attempts 
ai hung made to mtioduee fmu hieeds of cows and shup 

Tnlustues ne devel q mg sleihl}, then having Imi m 188 i 
6bl cstihlishments which unplo}cd 9700 woil nun, an 1 showed i 
■yc irl} letuin ot £1,510,000 They mclulo distilleucs (£S85 tiOCq 
li n woiks, chaniGil woiks, tanneiies, soap ini Jiss woiks, md 
eott ni and p ipei mills X r oiivixsx ( i i ) h is a consideiable } e « 1\ 
pioduetion ot %u<ultuial michmeiy ml skamengms the 
ei wv n m inuKetoiy of guns at I/he\ sk works up yearly 10 000 e w ts 
(t steel Domestic tiades give ocelli ltion to nioie than 40 000 
pei&ons and then ictiuns in 1884 leached £706 800 Ihe nunu 
li tni ot wooden vesbds, wm low fiames dooib, fiumtuu sled^s 
and cuts supplu s i ccnsnlcnbh cxpoit tudt to the steppe pio 
v mu sot tin low u Volga Domestic weaving pi odiices, it is csti 
mat d about 5 400 000 yaids ot lmen ever} yeai Many pe isants 
have neveitlidess to It tv e then homeb m seueh of woik ai hei is 
1 hui la hi t n shipping and di ageing boils oi is poiteis , Imntin^ 
md 1 u d eitdung still have some imioitinu m the ioiest tiaets 
JLndi is onsidei able —non, coppu, tu, iiteh glisb, 1 ithei 
papti timbu, and wooden waies as ilso com, hides flax lmseel 
hone i md othci iaw piodnco being oxpoitul to Nijm Novgoiod 
Oienbuig anl Sibeua, whilo gioccnos and vinous manufactuud 
goods aie impoited 

Vjatka is one ot those fow governments of Russia wlieio the 
^msfoo, consisting to a gioat extent ot icpiescnt ihves of the 
peasantr}, has succ eded in ci eating a senes of e lumtioiul mstitu 
tions without meuiung the displeisuie ot the Govunmcnt It 
distinguishes itself vci> fxvoiuably bj its schools, hbianes, suig ons, 
and hospit ils m villages and by its olaboiate house to home stilus 
tical desuiptions of several distnets and stitistical publications 
Bicio wuo m 1884 641 pnmxry and 22 secondaiy si hools 
Vy atka i& divided into eleven districts — those ot X v. UK 1 (24,480 
inhabitants m 1885) , Ehbuga (9750) Gta/oit (1945) , Kitelnxtch 
(4490) , Mihny/h (3400) Hohnsk (3990) , Oifofl (3380) , Sai ipul 
(12 370), Stobolskoi (9225), Ui/hum (5100), Yaranst (2So5) 
Yoik^sk (q v ) has 15 480 inhabitants, and Izhevsk has 21,500 
VYAT3CA, capital of the above government, is situated 
on the V} atka river, 653 miles to the north east of Moscow 
It is built mostly of wood, on the steep hills which rise 
above the nver, as well as on their slopes and at their base 
Its old walls have been demolished, and its old churches 
built anew. Two public gardens, a small public library, 
and the usual educational institutions of a Russian 
provincial town aie all that it can boast of Its manu 
factures are insignificant, but its kade in com, leather, 
tallow, candles, soap, wax, paper, and furs (exported), and 
m all kinds of manufactured and groceiy waics (imported), 
is important The population m 1885 was 24,480 
Vyatka was founded in 3*181 by the Kovgorodiane, midei tho 
name of KhtynoU for the purpose of mamtammg their dominion 
among the Votiaks, Tcherammes, and Tartars Tho squirrel and 
beavei furs, especially the latte* (beaver being thou common in the 
and the Vyatka a$ also wax and honey, weie the 
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M vv in 1 1 ) lti v It n l \ } i ] \ in PsO 

V^AZM \ a di tint town cl lu u m tli nun 

ment of Smoknsl , nil 10 ) mil 1 > 1 1 1 tv tlif noith cast 

of that town v is x \ c \ ul< us ] l u< xseuh x^ the 1 1th 

ccntuiy xnd c imul oil x lively ualo with ]S m x on tlu 
Gull ot 3 inland In the i )tli centmy it icllundti the 
dominion cf the Lithuannn pmus, but vv s tvo dost to 
Moscow to umxm m thui hands and was it taken 1} 
the Russians b} tli end ot the cmtui} Tit Pahs took 
it i^xin, howtui, dm n% tht outbi xk ot lull, tnd kept 
it till thtpoiccof 16U At pits ait if is in impoitmt 
ecntrt for the tiade ot Smolensk coin, hunj, linsetd xnd 
hemp seed, tallow, and hide b ait cxpoitcd to St Pttcisbu% 
and Ri to a, while fish, mctils, and mxnufictuicd goods axe 
supplied to the neijhboming region cluetlx by the Vjaztin 
merchants Tht population was 13,000 in lbb2 
Y1 ERK\ I, foiraeil} Atuxiy, capital oi the Russian 
Cential Asian pi o\ met of Stmii} 0 tehensk, is situated on 
a plateau at the base of the Iians 111 Alxtxu, m 43 16 
N lat, 47 miles to the south oi the 111 nvei Itxva 
foundtd m 1851 as a small bkxkhouse, but fioni tht 
advantages of its situation — tho feitdit} oi the surround 
mg country, the ample w iter suppl} fzom the Atma 
tmka liver, and oi timbei and iuewood liora the valleys 
ot the Alatau —it lapidly mci eased , m 1884 tho popula 
tion numbu ed 17,545, nearly 3000 oi them military 
Around the cential blocks aie several suburbs of wooden 
and bntk houses , tho sheets aie bioad and planted with 
tie*s Most of tho houses an sui rounded by thick to row ths 
ot poplar and elm as well as by fruit garden*, and the 
streets and squaus aie i the shed by thinnels ot innmn h 
watei Tho Little Rus'ii m, Ivn^hi/: and Tarantchi villages 
which sunound the town, and have excellent orchaids, 
amply supply Yy ei nyi w ith all necessai jcs The Tarantchis 
piov ed speci ally helpful to the y ouu^ settlement on account 
of then iabouous habits and then acquaintance with the 
( a 0 ucultuie of the tej_pc Situated as it is on the site 
ot the old Atmaty, at the crossing of two roads- from 
Kuldja to Tashkend, and horn Sennpxlatmsk to Kashgar 
— Yyeinyi eames on an active hade m wheat, rice, corn, 
tea, oil, and tobacco Ihe dislocation ot the rocks on the 
noithern slope of the Alatiu Mountains is the cause of 
seveie earthquakes, the last of which, on June 9, 1887, 
destroyed or damaged nearly a thousand stone houses m 
Yyemyi and its neighbomhood, killing 326 persons 
blighter shocks were felt up till Februaiy 1888 
VYSHNIY VOLOTCHOK, a district town of Russia, 
m the government of Tver, 82 miles by rail to the north-west 
of that city, owes its importance to its situation m the 
centre oi the Yyshno Yototsk navigation bybtem, which 
connects the uppei Volga with the Keva The portage 
(vofol) of less than 17 mile^ between tho Tveitaa, a tribu 
taiy of the Volga, and the Tsna, which flows into tho 
Msta and the Volkboft (Lake Ladoga), had long been used 
for transporting boats from the one basm to the other, and 
the canal, which was afterwards dug, soon became one of 
the most important links of connexion between the Volga 
land the Neva, now, however, the boats piofer the 
Mamrtfek system, and the prosperity of Yyshmy Vofotchok 
is declining The inhabitants (11,590 m 1884) support 
themselves chiefly by shipping, and partly by the cotton 
industry. The fcmde is stiH considerable. 
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W is simply double v, so far as the form goes ; but its 
value, like its name, is double u , and it dates back 
to a time when u and v had not been fully differentiated, 
one into a vowel, the other into a consonant (see under 
U). The oldest form of the letter was wu f sometimes u 
only; e.f/, 9 uulfheard, uilfrith, in the Liber Vita % 9th cen- 
tury. Later, a peculiar symbol appears, p, called “ wen”; 
this belonged to the runic alphabet, which the Latin super- 
seded: it undoubtedly represented the « 0 -sound. It died 
out about 1800, probably through the influence of French 
copyists. As early as the 11th century we find vv t later tv. 

The sound denoted by "VV is a voiced labial, formed by 
rounding the lips so much that the voice cannot escape 
without friction. In the nature of the case no hard and 
fast line can be drawn between it and the vowel u (any 
more than between i and y) : it is impossible to say exactly 
at what point the open position of the Ups for u ceases and 
sufficient closure for a definite consonant begins. We may 
perhaps mark out three noticeable sounds: — (1) the clear 
vowel u; (2) a consonant «, equivalent to a “glide” in the 
diphthongs “ eu,” “ ou,” <kc,, ie.> a sound which is held not 
long enough to be a vowel as forming a syllable by itself, 
yet without sufficient friction to make a consonant : (3) 
the consonant w, The difference between (2) and (3) may 
be illustrated by the initial sounds of French w oui ” and 
English “ we”; the ou in “oui” is a consonant tt ; it does 
not make a syllable distinct from the following % and so it 
is not a vowel ; yet it is quite distinguishable from the w 
in ** we.” It is probable, from some slight indications, 
principally in Sanskrit, that both (2) and (3) were sounds 
of the Indo-European language. But it could hardly be 
supposed that they would he kept rigorously distinct in the 
derived languages ; they lie too near together. 

It has been already pointed out (see article IT) that the 
representatives of the sound w varied much in the different 
languages. In Greek we find / and sometimes v (as in 
ffSaS#, &c,)j in Latin there was no symbol to distinguish 
it from the vowels The English*varieties are mentioned 
above. , 

For the history of this sound in connexion with the 
velar A of theorigin&l speech see article % This sound, 
died out in most of the derived languages, but left traces* 
in Greek— (I) in the symbol koppa, (2) in the phonetic 
change called H lahiaBsm,” by , which slight of 

the original sound developed and eventually chsmged the 
uttursl expletive into a labial, e.g, y k"m became rov; 
urly in Italy the Latin qu of *• qui,” quahtns,^ ^ 


and Umbrian agreed with the Greek in fobiahring, 
la E^glish th© t^sound has commonly held its own. It 
Ms IWpred' in writing, even in the almost impossible com- 
• ^ torifo* H w*©$» ** wretbh,^ 
In rntmi Old words the 


WAGE, whom most modern writers without any autho- 
rity call Robeet, but who simply calls himself “ Maistee 
Waoe,” was a clerk (“clerc lisant”) and trouv&re of the 
12fch century, who was born in Jersey, studied at Caen, 
and received from Henry II a prebend at Bayeux with 
other gifts. Nothing is known certainly of the dates of his 
birth or death ; but the one is conjecturally put at about 
1120 and the other at about 1180. He seems to have 
been much about the reigning house of Normandy and 
England : he boasts of the kindness of Henry to him (he 
knew, he says, three Henrys, the third being Prince Henry, 
the eldest son of Henry II.), and is said by Layamon to 
have dedicated his Brut to Eleanor of Aquitaine. This 
shadowy personality is partly compensated by a consider- 
able literary work. Wace has left two long romances, the 
Roman de Brut and the Roman de Rou y both of which 
are interesting monuments of Norman French, while the 
latter is a document of some importance for English his- 
tory, the writer informing us that he got some direct 
information from his father, who no doubt was not his 
only source. The Roman de Brut , the longer of the two, 
is in octosyllabic couplets of a facile and somewhat undis- 
tinguished kind. It has generally been regarded as a mere 
versifying of Geoffrey of Monmouth, a point which turns to 
some extent of course on the vexed question of Geoffrey’s 
own originals. The Roman de Rou , a chronicle of the 
Norman dukes, is much more interesting and much more 
vigorously written. The greater part of it is also in 
octosyllables, but there is a large insertion of assonanced 
alexandrines in something like the form of the chansons 
de geste. Wace is not in mere poetical value a very good 
example of the trouvkres, but his subjects give him interest, 
especially for Englishmen. 

The first and hitherto the only edition of the Brut is that of Le 
Roux de Lincy (1838) ; the after being edited by Pluguet in 
1827, has been recently(1877) re-edited by Sr Hugo Andresen. 

WACO, a city and the county seat of McLennan 
county, Texas, U.B., is situated on the west bank of the 
Brazos river, at the mouth of the Bosque, in an agricultural 
.and pastoral region. t% contains Waco university (Baptist) 
and a female college. The population in 1880 was 7295, 
more than one-third being negroes. 

WADAL See Sotoan, voLxsdu. p. 279. ’ 

• WABDM^ historian, 

®86 f ,;einigi«bted with his parents 
Spain in early youth, and from Spain passed to Portugal, 
to study at the Irish College in Lisbon. While still a 
student, he entered the order; of Cordeliers, or Friars 
Maim, ip 1604, taking the name Michael Angelo of St 
Romulus, and his early reputation for learning soon ob- 
tained for him a professorship of theology at Salamanca. 
Philip III. of Spain was anxious to procure the formal 
definition of the Immaculate Conception B. V, M., which 
had ten left open by the council of Trent, and sent Diego >, 
de Torres, bishop of Cartagena, as ambassador to the pope 
for that purpose. Torres, being himself a Cordelier, made 
choice of Wadding to accompany him on his embassy, and 
the young divine created so favourable an impression at 
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Cmceptionis Beatm Metric Virginia (Louvain, 1624, fob), Ho 
contributed, many years later, a work to tliis .question himself, 
Immamlatm Conception} s Beatm Maries Opuscnlitvb (Rome, 1655, 
8vo), now of extreme rarity. He was also author of a treatise on 
the Hebrew language and other occasional writings, but his literary 
reputation rests chiefly upon the important works he published in 
connexion with the Franciscan order. The principal of these are 
Annates Ordinis Minor urn, 8 vols. folio (Lyons and Rome, 1628- 
1654), a book of high repute, recast and enlarged by Fonseca, 19 
vols, folio (Rome, 1731-1745), and since continued by Michcleei, 
1794, and Melchiori de Ceretto, 1844 ; Scriptores Ordinis Minorum 
(Rome, 1650), to which is subjoined a reprint of a Syllabus FF. 
Minorum , a list of the English Franciscans who were put to death 
in Tudor days, which had become extremely raTe, because most of 
the original impression was sent to England during the legateship 
of Cardinal Pole, and was seized and destroyed by order of Queen 
Elizabeth, because of its reflexions upon the character of Henry 
VIII. ; an edition of the Concordantix Bibliornm Hebraicm of 
Calasio, 4 vols. folio (Rome, 1621); Opera Omnia Joannis Duns 
JScoti, 12 vols. in 11, folio (Lyons, 1639); Sti Francisd Assisiatis 
Opuscula (Antwerp, 1623); and Sti Antonii Faduani Concordmtm 
Morales (Rome, 1624). 

WAFERS, as articles of stationery, consist of thin, 
brittle, adhesive disks, used for securing papers together, 
and for forming a basis for impressed official seals. 
Wafers are made of a thin paste of very fine flour, baked 
between “ wafer irons ” over a charcoal fire till the thin 
stratum of paste becomes dry and brittle, and the flour 
starch is partly transformed into glutinous adhesive 
dextrin. The cake is cut into round disks with suitable 
steel punches. Bright non-poisonous colouring matter is 
added to the paste for making coloured wafers. Wafers 
of gelatin are also made. 

WAGER. The law of wagers may be divided for 
purposes of convenience into two great classes, dealing 
respectively with procedure and with substantive law. In 
both classes the legal importance of the wager has tended 
to diminish. 

Procedure , — Determination of cases, civil and criminal, 
by means of wager or analogous forms of procedure is a 
characteristic feature of archaic law. The legis actio 
sacramenti at Rome — at first a real, then a fictitious 
wager — the wager of battle and of law in England, of the 
highest antiquity in their origin, survived up to a com- 
paratively late period in the history of both legal systems. 
The form of the wager survived long after its reason had 
been forgotten. The general prevalence of the wager 
form of proceeding is perhaps to be attributed to the early 
conception of a judge as a mere referee who decided the 
dispute submitted to him, not as an executive officer of 
the state, but as an arbitrator casually called in (see 
Maine, Ancient Law, c. x.). Wager of battle in England* 
was a mode of trial which was allowed in certain cases, 
viz., on a writ erf right (see Writ), and on appeals of 
treason and felony (see Appeal), A full account of the 
judicial combat will be found under Duel and Ordeal. 
Wager of law (vadiatio legis) was a right of a defendant in 
actions of simple contract debt and of detinue. It super- 
seded the ordeal (itself called hk in the Assize of Clarendon 
and other ancient constitutional records). The mode of 
proceeding in a wager of law was an interesting relic of 
that system of compurgation— trac^ by Blackstone to the 
Mosaic law, 3k, xarii 10— which was employed in many 
legal systems, especially the Seandinaviau, and had 
ably an appreciable effector* the development of the 
It also has some points of re- 

- : hep- some historical , connexion, 1 with the 

# deelsoyt / oath bf ' Jknnah few, and the 


compurgators, appeared in court, and he swore thht he 
did not owe the debt or (in detinue) that he did not 
tain the plaintiffs chattel; while the compurgators swore,,, 
that they believed that he spoke the truth. It was an 
eminently unsatisfactory way of arriving at the merits of 
a claim, and it is therefore not surprising to find that the 
policy of the law was in favour of its restriction rather 
than of its extension. Thus it was not permitted where 
the defendant was not a person of good character, where 
the king sued, where the defendant was the executor or 
administrator of the person alleged to have owed the debt, 
or in any actions other than those named, even though the 
cause of action were the same. No wager of law was 
allowed in assumpsit, even though the cause of action were 
a simple debt. This led to the general adoption of as- 
sumpsit — proceeding originally upon a fictitious averment 
of a promise by the defendant— as a means of recover- 
ing debts. Where a pqpalty was created by statute, it 
became a common form to insert a proviso that no wager 
of law was to be allowed in an action for the penalty. 
Wager of law was finally abolished by 3 and 4 Will IV. 
c. 42. Another form of the judicial wager in use up to 
1845 was the feigned issue by which questions arising in 
the course of Chancery proceedings were sent for trial by 
jury in a common law court. The plaintiff averred the 
laying of a wager of £5 with the defendant that a certain 
event was as he alleged; the defendant admitted the 
wager, but disputed the allegation ; on this issue was 
joined. 8 and 9 Viet. c. 109 enabled such questions to be 
referred by the Chancery to the common law courts in a 
direct manner. 

Substantive Law . — A wager may be defined as <£ a promise 
to pay money or transfer property upon the determination 
or ascertainment of an uncertain event ” (Anson, Law of 
Contract , p. 171). At common law wagers were legally 
enforceable, subject to certain rules dictated by considera- 
tions of public policy, e.g, r that they did not lead to 
immorality or breach of the peace, or expose a third person 
to ridicule. Actions or wagers were not favoured by the 
judges ; and, though a judge could not refuse to try such 
an action, he could, and often did, postpone it until after 
the decision of more important cases. Parliament gradu- 
ally intervened to confine the common law within narrower 
limits, both in commercial and non-commercial wagers, 
and both by general and temporary enactments. An 
example of the latter was 7 Anne c. 16, avoiding all 
wagers and securities relating to the then war with France. 
The earliest general enactment was 16, Car. IL c. 7, pro- 
hibiting the recovery of a sum exceeding £100 lost in 
games or pastimes, or betting on the sides or hands of 
the players, and avoiding . securities for money so lost. 

9 Anne c. 19 avoided securities for such wagers for any 
amount, even in the hands of hona fide holders for value 
without notice, and enabled the loser of £10 or upwards 
to sue for the money he had lost within three months. The 
hardship of the Act, as it affects securities in the hands of 
hona fide holders, was . remedied by 5 and 6 Will. IV. c. , 
41, which enacted that such securities should be taken to 
be held for illegal consideration. Finally, 8 and ,9 Viet, 
c, 109, § 18, enacted “ that all contracts or agreements, 
whether by parol# or in writing, fey way of gaming or 
Wageriiag^hall' te. a*# *ua<l void; and that no suit shall 
be^bu^ht qr ^maintained V any court of law or equity for 
recovering any mm of , money or valuable thing alleged to 
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money to be awarded to the winner or winners of any 
lawful game, sport, pastime, or exercise.” 

What is a lawful game depends upon numerous statutes from 33 
Hen. Till, e, 0 downwards, among which may bo classed the 
Lottery Acts (see Lotteries), A curious exception is made in 
some of the statutes in favour of unlawful games if they are played 
in a royal palace. The mere making of a wager is not now illegal, 
as it was under the earlier statutes; it is simply unenforceable. 
The winner has no legal remedy against the loser or the stake- 
holder. The loser can recover his stake where it still remains in 
the stakeholder's hands or has been paid over to the winner after 
notice from the loser to the stakeholder not to pay it over. He 
cannot recover where it has been paid over to the winner without 
notice. The agent in a wagering contract may have legal rights 
against his principal, though the principal has none against the 
other party. Agreements between buyers and sellers of stocks and 
shares to pay or receive differences only (sometimes known as 
“time-bargains' 5 ) are within 8 and 9 Yict. c. 109, but a broker 


employed to speculate on the understanding that only differences 
should be paid by his principal may recover indemnity against the 
principal. Employment of an agent to bet in his own name may 

A- t.„A riui A Ai :a_ av_a “ 


imply an authority to pay the bet Most, an authority that may. 
become irrevocable after payment to the winner. k Though wagers 
themselves are now void and not illegal, securities for wagers, by 
the combined effect of 5 and 6 Will, IT. c. 41 and 8 and 9 Yict. 
e. 109, are still either illegal (as a bet on the result of a game) or 
void (as a bet on the result of something other than a game, such 
as a contested election). This difference is important as affecting 
the question of burden of proof in actions on securities originally 
given for wagering purposes. Where the consideration is illegal, 
the plaintiff must snow affirmatively that he gave value, but the 
mere absence of consideration throws on him no such duty. In 
commercial matters the most important examples are wagering 
policies Of insurance, that is, policies made by persons having no 
insurable interest, and made void by statute (see Insurance). 
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wagers relating to the stocks. 

In Scotland the courts refuse to try actions on wagers, m being 
sponmim hidicm f unbecoming the dignity of the courts. 9 Anne 
c. 19 and 5 and 6 Will. IV. c. 41 extend to Scotland, but the 
weight of judicial opinion is that 8 and 9 Viet c. 109 does not. 
In tlm United States the loser may, by the legislation of some 
States, recover his money if he sue within a limited time, as he 
might have done in .England under 9 Anne c. 19. 

WAGES. ■ Wages, although one of the most common 
and familiar terms in economic science, is at the same 
time one of the most difficult to define accurately. The 
natural definition is that wages is the “ reward for labour,” 
but then we are at once confronted with the difficulty so 
well stated by Adam Smith The greater part of people 
understand better what is meant by a quantity of a 
particular commodity than by a quantity of labour; the 
one is a plain palpable object, the other an abstract 
notion, which, though it can be made sufficiently intelligible, 
is not altogether so natural and obvious.” If we regard 
wages as the reward for a quantity of labour, it is clear 
that to make the meaning precise we must give a precise 
meaning; to this abstract notion of Adam Smith, From 
the point of view of the labourer the quantity of labour 
refers not so much to the work accomplished (e.g^ raising 

m many foot-pounds) a* to * all the feelings of adisa^- 
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the term labour, as defined by Mill, maybe extended. In 
the General Report of the census (1881) in England and 
Wales (published 1883) an analysis is given of the “un- 
occupied class,” After deducting children and young 
persons under fifteen, persons over sixty-five years of age, 
who for the most part had been engaged in work of some 
kind previously, and those between the ages of fifteen and 
twenty, who might be considered as training for work, there 
remained 4,641,190 between the ages of twenty and sixty- 
five without specified occupation. But of these 4,458,908 
were “ women, of whom by far the greater part were married 
and engaged in the management of domestic life,” and thus 
the number of males in the working period of life (2D— 65) 
of the £t unoccupied ” class was reduced to 182,282. Thus 
practically nearly the whole of the efficient male population 
of the country was engaged in some form of “ labour ” 
and in receipt of some form of “ wages.” 

It may be granted that in certain economic inquiries it is 
| extremely useful to bring out the points of resemblance 
between “ workers ” at the various stages of the social scale, 
and it is especially serviceable in showing that the op- 
position between “ employer” and the “employed,” and 
the “ classes ” and the “ masses,” is often exaggerated. At 
the same time, however, the differences, if qot in kind 
at any rate in degree, are so great that if the analogy is 
carried very far it becomes misleading. Accordingly it 
seems natural to adopt as the preliminary definition of 
“wages” something equivalent to that of Prof. Walker 
in his work on the Wages Question (the best book on the 
subject as a whole), viz., “ the reward of those who are 
employed in production with a view to the profit of their 
employers and are paid at stipulated rates.”, Even as thus 
restricted the “ working or Wage-earning classes ” represent 
probably two-thirds of the population of the United King- 
dom. It may be observed that by extending the meaning 
of production, as is now done by most economists, to include 
aH kinds of labour, and by substituting benefit for profit, 
this definition will include all grades of wages. 

Having thus limited the class of those who earn Nominal 
“ wages,” the next point is to consider the way in which and real 
the wages ought to be measured. The most obvious wages ' 
method is to take as the rate of time-wages the amount of 
money earned in a certain time , and as the rate of task- 
wages the amount of money obtained for a given amount 
of work of a given quality ; and in many inquiries this 
rough mode of measurement is sufficient. But the intro- r 
duction of money as the measure at once makes it necessary 
*to assume that for purposes of comparison the value of the 
money to the wage-earners may be considered constant. 

This supposition, however, does not hold good even between 
different places in the same country at the same time, and 
still less with variations in time as well as place. ■ To the 
labourers, however, the amount of money they obtain is 
only a means to an end, and accordingly economists have 
drawn a sharp distinction between nominal and Teal wages. 

“ Labour, like commodities,” says Adam Smith, « may he 
said to have a real and a nominal price. Its real price - 
may be said to consist in the quantity of the necessaries 
mi conveniences of life which are gfyeht" f6t ; it; its 
nominal pnce in the quantity of cuoney* The labourer is 
.rich or $oor, is weil or ill ' *•' - ■ 
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history in the reigns of Henry VIII. and Edward VI. 
Prof. Tliorold Rogers has ascribed much of the degra- 
dation of labour which ensued to this fact ; and Lord 
Macaulay has given a graphic account of the evils suffered 
by the Labouring classes prior to the recoinage of 1696. 
The issues of inconvertible paper notes in excess have 
frequently caused a disturbance of real wages, and it is 
generally asserted that in this case wages as a rule do not 
rise so quickly as commodities. A general rise in prices 
due to great discoveries of the precious metals would, if 
nominal wages remained the same, of course cause a fall in 
real wages. There are, however, good grounds for suppos- 
ing that the stimulus given to trade in this case would 
raise wages at least in proportion ; and certainly the great 
gold discoveries in Australia and California raised wages 
in England, as is shown in Tooke’s History of Prices , vol. 
v. p. 284. Similarly it is possible that a general fail in 
prices, owing to a relative scarcity of the precious metals, 
may lower the prices of commodities before it lowers the 
price of labour, in which case there is a rise in real wages. 
In the controversy as to the possible advantages of bi- 
metallism this is one of the points most frequently dis- 
cussed. It is impossible to say a priori whether a rise or 
fall in general prices, or a change in the value of money, 
will raise or lower real wages, since the result is effected 
principally by indirect influences. But, apart from these 
general movements in prices, we must, in order to And the 
real value of nominal wages, consider variations in local 
prices, and in making this estimate we must notice the 
principal items in the expenditure of the labourers. Much 
attention has been given recently by statisticians to this 
subject, with the view of finding a good “ index number M 
for real wages. (2) Varieties in the form of payment 
require careful attention. Sometimes the payment is only 
partly in money, especially in agriculture in some places. 
In many parts of Scotland the labourers receive meal, 
peats, potatoes, &c. (3) Opportunities for extra earnings 
are sometimes of much importance, especially if we take 
as the wage-earning unit the family and not the individual. 
At tho end of last century Arthur Young, in his celebrated 
tours, often calls attention to this fact. At the present 
time, in Northumberland and other counties a “bind” 
agricultural labourer) is more valued if he has a large 
working family, and the family earnings are relatively 
large. (4) Regularity of employment is always, especially 
in modern times, one of the most important points to be 
considered. Apart from such obvious causes of fluctuation 
as the nature of the employment, e.y., in the case of fisher- 
men* guides, &c., there are various social and industrial 
causes (for a particular and able investigation of which the 
reader may consult Prof. Foxwell’s essay on the subject). 
Under the system of production on a large scale for foreign 
markets, with widely-extended division of labour, it seems 
impossible to adjust accurately the supply to the demand, 
and there are in consequence constant fluctuations , in the 
employment of labour. A striking example, happily rare, 
is furnished by the cotton famine during the American 
civil war. (5) In forming a scientific conception of real 
wages we ought to take into .account the longer or the 
shorter duration of the power to labour: the man whose 
employment is healthy and who lives more comfortably 
and -lotam at $$ same nonumat rate of “wages ih&y be held 
to higher ml wa^e than hj&iess fortunatecom- 


have to consider all the various discomforts involved in 
the “ quantity of labour ” as well as all the conveniences 
which the nominal wages will purchase and all the supple- 
ments in kind. 

In a systematic treatment of the w c ages question it General 
would be natural to examine next the causes which rate of . 
determine the general rate of wages in any country at any ? 0 un- 
time. This is a problem to which economists have try at 
given much attention, and is one of great complexity, any time. 
It is difficult, when we consider the immense variety of 
“ occupations ** in any civilized country and the constant 
changes which are taking place, even to form an adequate 
conception of the general rate of wages. At the census 
in 1881 in the United Kingdom, the commissioners found 
it necessary to make a small dictionary of the words by 
which different classes of workers described their callings, 
and without a special dictionary it would be impossible to 
classify such as the following : <c blabber/’ c< doctor-maker,” 

“ tinker, ” “egger,” “lurer,” “ toother,” Ac., Ac. There are 
thousands of occupations of various kinds, and at first 
sight it may seem impossible to determine, in a manner 
sufficiently accurate for any useful purpose, an average or 
general rate of wages, especially if we attempt to take real 
and not merely nominal wages. At the same time, how- 
ever, in estimating the progress of the working-classes, or 
in comparing their relative positions in different countries, 
it is necessary to use this conception of a general rate of 
wages in a practical manner. The difficulties presented 
are of the same kind as those met with in the determina- 
tion of the value of money or the general level of prices, 
and may be overcome to some extent by the same methods. 

An a index number ” may be formed by taking various 
kinds of labour as fair samples, and the nominal wages 
thus obtained may be corrected by a consideration of the 
elements in the real wages to which they correspond. 

Care must be taken, however, that the quantity and quality 
of labour taken at different times and places are the same, 
just as in the case of commodities similar precautions are 
necessary. Practically, for example, errors are constantly 
made by taking the rate of wages for a short time (say an 
hour), and then, without regard to regularity of employ- 
ment, constructing the annual rate on this basis ; and 
again, insufficient attention is paid to Adam Smith’s pithy 
caution that “ there may be more labour in an hour’s hard 
work than in two hours’ easy business.” But, however 
difficult it may be to obtain an accurate measure of the 
general rate of wages for practical purposes, there can be 
no doubt as to the value and necessity of the conception 
in the theory of political economy. For, as soon as it 
is assumed that industrial competition is the principal 
economic force in the distribution of the wealth of a com- 
munity, and this is in reality the fundamental assumption, 
of modern economic science, a distinction must be drawn 
between the most general causes which affect all wages and 
the particular causes which lead to differences of wages in 
different employments. In other words, the actual rate of 
wages obtained in, any particular occupation depends partly 
on causes affecting that group compared with others, and 
partly on the general conditions which determine the 
relations between labour, capital, and production over 
the whole area in which the industrial competition is 


Thus the theory of the wages question consists of two W*ges- 
* or "gity as the answers to fcro .questions ;— (!) What 
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pu ponton ot this bind to tlu number ot people (3) the 
unount ot the fund is dctiuuuud b) the amount of 
-.cm nl width appiud to the diiut puichue of libour 
r lhtsc pi [ositions C umutabily ledutes to mue uibal 
4 th mi nU a id he then state s th it tk nai difficult) is to 
<ktunune the 1 list ^ whiih 40^ein the demand md uppl) 
<t hbout But the mosi supuhual planet, as will an the 
most euetul survey, will convince tk leader of Mills 
chiptus on w m tint In regukd the them) not as the 
titeimnl lmt is tht sdution oi the publem Eoi k 
ipplies it dueefly to the explanation of movements m 
v 1 es to thi cntuism 01 populu remedies for low vu^es, 
ant 1 1 tk dMoveiy ot what ho < onsidus to be legiti 
mitt md \ osm! le umcdies In fat t, it was j rmcqiall) on 
an unit ot the application of tin theor) to concrete facts 
tint it unused so much op position, wlur h would hive been 
impossible it it lad been a mue statement ol the problem 
The wages turn! theui) as a rod attempt to boho the 
J? th question rna) bo itsolvcd into thiee propositions, 

1 wine h aie ver) different fiom the vc rbal truisms ot Cairnes 
(1) In an) t mntiy at an) time there is a determinate 
amount ot cqufal unconditionall) destined for the pay 
incut ot labour Thib is the w iges luud (2) Tkie is 
altioa dt terminate numbei ot laboutois who must work 
independently ot tk rate of wage — that is, whether the 
1 ite is high or low (3) The wages fund is distributed 
amongst the labourers solely bj means ot competition, 
masters competing with one anothei for laboui , and 
laboui era with one another for work, and thus the average 
rate of wages depends on the proportion between wai^e 
capital md population It follows then, according to ihib 
view, that wages can onl) rise either owing to an mcreabc 
of capital or a diminution of population, and this accounts 
for the operated importance attached by Mill to the 
WthuMaa themy of popiulation, Itako follows from the 
theory that any twtemf of competition m one direction 
m only turn a mo of wag m by a corresponding fall m 
mAh* *»d fr to form it was the argument 
moetfr^m«y^tgod wmatto action of tiadenmons 
H m a* aNwto the vital connexion oi the 

mtk um prmoipH to it t$ Poetically the 
^ h* on cwptel m lm to book, 

^ ta to fourth book 

- ^ * »octety on iU condition of 
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It Ins often been lemaiked that, m economic& as in 
of k 1 sciences, what eventually assumes tlio foim of the 
development ot or supplement to an old theoiy at first 
qipiuis a> if in duoct antagonism to it, and theie is 
it is 111 to tlimL that the criticism ot the wages fund theoiy 
wis cun icd to an extreme, and that the essential dements 
of tiuth which it contains were oveilooked In many 
lisjtcfcb the theorj may be regarded as a good first 
Upoxnuation to the complete solution ot the problem 
r J k t aunts which it emphasizes too exclusively are af tei 
ail ut 1 and must always be taken into account 
That can be no doubt, foi example, that undei certain 
conditions a lapid mciease m the laboui mg population 
miy cause wages to fall, just as a rapid decline may make 
them use The most striking example of a great improve 
ment in the condition of the labommg classes m English 
economic history is found immediately after the occurrence 
oi the Black Death m the middle of the 14th century 
The sudden and extensive thinning of the ranks of laboui 
was manifestly the pimcipal cause of the great improve 
ment m the condition of the suivivors 
Ajfam, as regards the amount of capital competing for Apparent 
1 tbour, the leahtj of the cause admits of no dispute, at any tiuth of 
nte m an) modern society The force of this element is Jt 
pei haps 1 esfc seen by taking a paiiicular case and assuming 
that the genet al wages fund of the country is divided into 
a niunbet of smaller wages funds Take, for example, the 
wages ot domestic servants when the payment of wages is 
made simply for the service rendered We may fanly 
assume that the richer classes of the community practically 
put aside so much of their revenue for the payment of the 
wages of their servants The aggregate of these sums is 
the domestic wages fund Now, if owing to any cause 
the amount available tor this purpose falls off, whilst the 
number of those seeking that class ot employment remains 
the same, the natural result would bo a fall m wages It 
may of course happen m this as m other cases that the 
result is not so much a direct fall m the late of wages as 
a diminution of employment— but even m this case, if 
people employ few ei servants, they must do more woik 
Again, it we weie to seek for the reason why the wages of 
go vei nesses aie so low, the essence of the answer would 
be found m the excessive supply of that kind of labour 
compared with the funds destined for its support And 
strnihi 1) through the whole range of employments m which 
the labour is employed m perishable seiviccs and not m 
material products, the wages fund theoiy brings into pro 
mmence the principal causes governing the rate of wages, 
narnel), the number of people competing, the amount of 
the fund competed for, and the effectiveness of the com 
petition Tins view also is m harmony with the general 
principles ot demand and supply If we regaid labour as 
a commodity and wages as the puce paid for it, then we 
may say that the pneo will be so adjusted that the quantity 
demanded will b© made equal to the quantity offered at 
lint pnto,— the agency by which the equation is leached 
being competition 

But when we turn to other facts for the verification Apparent 
or tlu theory we easily discover apparent if not real failure of 
contradictions The case of Ireland after the potato 
famine affords an instance of a rapidly dechning popu 
ration without any corresponding rise m wages, whilst 
m new countries wo often find a very rapid increase 
of population accompanied by an increase m wages 
In a similar manner we find to the capital of a 
country may increase rapidly without wages rising in pro 
portion^-aa, for example, j&eems to havp beeu the ease in 
Smarni after to great mechanical improvements at the 
end ot M torny up to to repeal of to Oom taws— 
mm fc MW ocmU&s where wage* m to highest there 
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are genenlly complaints of the scarcity ot capital That 
perhaps the most sinking conflict of the theory with [acts 
is found m the ponodical inflation^ and depressions ot 
trade Aftei a commercial crisis, when the shock is ovei 
and the necessary liquidation Ins taken phu, wc ^cnoiall} 
find tlrat thue is a penod dunng winch there is i ^lut of 
capital and yet wages are low ihe abundance of captal 
is shown by the low nte of interest and the difficult} 
of obtaining i emunentivr investments Accordingly this 
apparent iailuio of the theoiy, at least paitiall), makes it 
necessaiy to examine the propositions into which it was 
iesoh ed moio caiefully, m ordei to discov et, m the cl tssie u 
economic plnastology, the “ distuibing eauscs ' As ic 
gards the fiist of these propositions — that theie is always 
a certain amount of capital destined for the employment 
of labour — it is plain that this destination is not xe ill) 
unconditional In a modem societ} whether or not a 
capitalist will supply capital to labour depends on the late 
of profit expected, and this again depends proximately on 
the comse of prices But the theory as stated can only 
consider profits and prices as acting man mdiiect round 
about manner upon wages 11 profits aie high then more 
capital can be accumulated and there is a laigcr wages 
fund, and if puces are high there may be some stimulus 
to tiade but the effect on real wages is considered to be 
veiy small In fact Mill writes it down as a popular 
delusion that hi 0 h puces make high w ages And if the 
high puces aie due purely to cuuency c ruses the criticism 
is m the mam correct, and m some cases, as was shown 
above, high prices may mean low real wages If, how 
over, we turn to the gieat classei of employments m 
which the laboui is embodied m a material product, we 
fmd on examination that wa^es \aiy with prices m a ieol 
and not morel} m an illusory sense Suppose for 
example, that, owing to a great mu case m the foieign 
demand foi our pioduct, a use m puces takes place, thoie 
will be a corresponding use m nominal wages, and m all 
probability a use in real wages Such wis undoubted!} 
the case m Gieat Britain on the conclusion of tiro Franco 
German wai 

On the othei hand, if puces fall and profits aio low, 
theie will so fai be a tendency to contract the emplo}ment 
of laboui At the same time, however, to somo extent the 
capital is applied unconditionally, — in other woids, with 
out obtaining what is consideied adequate remuneration, or 
even at a positive loss The existence of a ceitam amount" 
of fixed capital pi acticall} implies the constant employment 
of a cei tain amount of lalxmr 

Noi is the second proposition perfectl} ti tie, namely, 
that there is alwa}s a certain amount of labour eis who 
must woik independently of the rate ot wages For the 
returns of pauperism and other statistics show that there 
is always a proportion ot “floating” labour sometimes em 
ployed and sometimes not Again, although, as Adam 
Smith sa}s, man is of all luggago the most difficult to oe 
transported, still labour as well as capital maybe atti acted 
to foreign fields The constant succession of strikes resoi ted 
to m older to prevent a fall m wages shows that m 
practice the labourers do not at once accept the “ natural ” 
market rate Still, on the whole, this second proposition 
is a much more adequate expression of the truth than the 
first , for labour cannot afford to ire idle or to emigrate so 
easily as capital 

The third proposition, that the wages fund is distributed 
solely by competition is also found to conflict with facts 
Competition may be held to imply m its positive meaning 
that every individual strives to attain his own economic 
interests regardless of the interests of others, But m some 
cases this end may be attained most effects ely by means of 
combination, as, for example, when a number of people 


combine to treat* a piactu al mono} * ly A ^ain the end m a 
be attained \y 1 aviu'lht curtiol to (rimumint ot 1> 
obf}mg the umuittm iul & ol lou^ e iibhshed u stria 
But these methods ol ■>atid}ing tin <ononnt mst u< ts au 
0} i oscd to competition m the usurl sen e ot the t ini, mtl 
ceitiml} as used m idetence to lal >ui jhu on Hit 
negative side competition implies that tin uonomic 
interests of the pis ns concaned aie ittamocl nathu 1} 
combination, noi lylaw, nor by cu tom A^un, it is tl o 
assumed, in making <ompetitiou tliejun ipii distill ntm^ 
ioieecttln nation il income, tint cui> pci oil Luisa wb c 
hi leal interests ate and that thue i p i toe t mol rid} ot 
laboui both turn employment to unpkynunt and fi m 
pi ace to } lace ltlrout these assunq tions the w a^os tunel 
would not be evenly distnbuttd aecoidm to the quantity 
of laboui It is, however, obvious that, even in the } u sent 
industrial s} stem, competition is modified consider bl} by 
these disturbing r geneses, and m fact the tendene} stuns 
to be more # and more for combinations of masters on one 
side and of men on the other to tike the place ot 
tin competition of individuals 

The attempted veil h cation ot the wag* s fund theory leads Wi ts 
to so man} important modifications that it is not smpnsuu 1 11 1 
to find that m recent tunes the tendency has been to l eject i 
it altogether And thus we aiuve at the development ot Jj. ua LU 
Adam Smith's mtiodurtoiy bt itement, narnel}, that the pro 
duco of laboui constitutes the natural recompense or w a^es 
ot labour The most important omission ol the wages 
fund theoi} is that it tails to take account ot the quantity 
pioduced and ot the puce obtained foi the product It 
we bring m these elements, we find that there are 
sev eral othu c aubes to be consideied besides capital, popuH 
tion, and competition There aie, foi example, the vauou> 
factors in the efficiency ot labour and c apital, in the oi^ann 
ation of mdusti}, and m the general condition of tiade 
To somo extent these elements nmy be introduced into the 
old theoiy, but m reality the point ot view is quite diffei cut 
This is made abundantly cleai by considering Mill's 
treatment ot the remedies foi low wagis His mini eon 
tention is that population must be ligidly restrained, m 
oi dei that the aveiage rate ol w ages may be kept up But, 
as several American economists have pointed out, m new 
countries especially eveiy mciease m the numbet ot 
laboui eis may be accompanied by a more than proportionate 
increase in the produce and thus m the wages of laboui 
Again, the older view was that capital must be lust 
accumulated m oulei aftei wards to be divided up into 
wages, as if apparently agriailtuie was the normal i}pe of 
mdusti} , and the woikeis must liav e a store to live on until 
the new crop was grown and secured But the “ pioduce ” 
theoiy ot wages consideis that wages are paid continuously 
out ot a continuous product, although m some cases they 
may be advanced out of capital or accumulated stores 
According to this view wages aie paid out of the annual 
produce of the J and, capital, and labour, and not out of the 
savings of previous yoais There is a dangci, however, of 
pushing this theory to an untenable extreme, and ovu 
looking altogether the function of capital m determining 
wages , and the true solution seems to be found in a com 
binatioa of the “pioduce” theoiy with the “fund” theoiy 
An industrial society may be regarded, in the fiist place, 
as a gieat productive machine turning out a vast variety of 
products for the consumption of the members of the 
society The distribution of these products, so far as it is 
not modified by other social and moral conditions, depends 
upon the principle of “reciprocal demand" In a pre- 
liminary rough classification we may make three groups— 
the owners of land and natural agents, the owners of 
capital or reserved products and instruments, and the ^ 
owners of labour. To obtain the produce requisite even 
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ml up Ji * v \ i\ \ imhi il (i sul livia u til 

mill th mil ii I i 41 il tl 11 nd 1 vay ul 

quip nMMlUn is mu h |( 1 t ( t tht uni 

ji lu * whi hi \nt 1 dH Huys 1 tisuud lUiiiu v 
Ui Mi 11 iti u 1 1 t liliu \ 1 s <iq a 1 tu flit < n 
ttitu 1 I th 1 iq 1 tl u 1 ill l f »tn mtliu 
l nlu ly m 1 l c nidi 1 tn n mn f It lilt 1 
in < w ^ ti u 1 1 id unjl mu it w jui mn bt 
u n ill * s |U UI t util u ilit iu m tilt 
touuti ii m< l iw t u tiiniUuuiu wr n u 
q il k 1 iu i m il v lul t oth 1 Iq n l mi\ lv c 1 luq 01 n> 

thi tuU us iu d m ul in i q [ H V aid nUtl < b 4 1 1 

m tin II r/M / V iU 111 i th \ ) 1 ill tl ik. hist 

i mis i 1 ih m l i ot th mimil dillurua > 
which i tit <Mi> \ 1 th I j 1 uu 1} Italian <1 

tlu \n c jm tun lu l £ til ill ild miiuiu n tiny 

h ihavnibawt u tin ndtuil ml utiiui l iu (t dll 
bum u, iu \tlim Smith * | hi 1 1 1 a, l awe 11 the 0 
due U the 1 dut ii th uiqk^iuul mil tluse dm U 
Mtunl thu jol y d limit In tin Jounu divisi u su lnve 
2 ^ 1 (i) the puulhness m thsaq < alien s it th uni by 
mart, iliukdui 1) tw > distil exirqhs liuitui 
nuhisaqut ]url it the uwnd oi all himuunlh ] 1 j 
fusions dml £ the mo t ddutille ct ill uni hv muds - 
that of |itUu tvuitiou 1 — 1 , m jioi 01 turn to the v oik 
clone, bottu | aid Una ^nj <onmun ti \do white ux 
Then is hovuvu, much hi nth in Mills tuliti m tlut m 
many 1 ists the wu t ] ud ot dl employments no at tin 
same tune the most dmqunllt, ntmilj because those 
engaged in thorn have prattle dly no othu choice (2) ihe 
eabintu ami cheapness 01 the ievuse ok learning the 
busmen Hus factor operates m two ways A difficult 
business naphta to home extent iietubar natural qualified 
turns, and it also mvolves tho command of a cm tarn 
amount ot capital to subset on during thu poctas ot 
learning, and time m both respects the natuial sup] ly of 
labour is limited ( 3 ) I he constancy or inconstancy iu the 
employment, —a point already noticed under ml wages 
(4) The groat or small tm»t reposed in the woikinen, an 
important unmimtion in all the bight r giadu ot labom, 
agq bankas, kwym, doctors, Ac ( 5 ) The chanco ot 
success or the iwr*® Hera it is to 1m okuvod that, 
owmg to the hopefulnose of human nature and its in 
ihmop m the pmbhng spirit, the chance of sucrw u 
generally 0 W 46 ^ma^ and therefore that the wages in 
empfoymtnMf where the chaenaof euocoae is rnlly small 
ere lower than they ought to be The moat striking m 
stmue » ftoeM V tie labour m yoW mines, diamond 
^ fields apd the like, and the mm mm $Sm operates in 
many el the pmfymm 
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Vll th c causes <f dibcrenees oi wages m different 
un]l )h\ nts may 1c tvphmtd by &howin D the way m 
wh h il \ o] u itc on the demand and supply of labour 
11 ih 1 itie dui .roup Ii the “ net advantages, ? to adopt 
lit M 1 U 11 iiinstohxry, of any gioup arc ldatively 
hi 1 then 1 1 m will be duutly itti ictcd to that gioup, 
ti l th <li ldi n l an in it will U brought up to the samo 
ui] dun aul thu m loth ways the supply of labour 
will Lc mu ■» d lut the 4 net adiantages ? embrace 
i! c nditifiis just cmima ited A^am, if the other 
1 itmleis oi the tcinmunity lecjune catam ioims of liboui 
t i quia extent, there is au increase m the demand and 
licit then ]iicc 

In ul htion to thoe so called natural causes of difference, Aitihml 
then ic thu t m m 0 horn law, custom, 01 other so called ot 
itihcul f ius s Ihey may be classified undei four head 
inq ( 1 ) Cat im causes artificially lestnm mdustnal 
(omjetitnu ly limmn 0 the numbei of any paiticular 
q u] l p to the close of last century, and m many 
in tmas to a nauth lata date, the regulations of guilds 
ml unouti 11s limited the numbers m each trade 
{ / Lunttuo, (ruikh and Tmde Umom) This they did 
1 > mtkm 0 t long apprenticeship compulsoiy on those 
wislun k lean the ciaft, by restricting the numbei of 
i] lattices to l e i tken by any master, by exacting certain 
quill ic \tious °s to bufch 01 wealth, by imposing heavy 
t utr ancc itc , uthu m money 01 m the shape ot a useless 
lut c\[ nsi\e masterpiece Some of these regulations 
w ue a iqn ally ] assed m the interests ot the general public 
m l oi the 1 employed in the craft, but m the eoui&e of 
tune then efiut was, as is stated by Adam Smith, simply 
t ) unduly it Mam competition The history of the craft 
quick is full of instructive examples of the principles 
qn cluing w i b cs No doubt the regulations tended to 

I uni waqs above the natur il rate, but as a natural con 
«<qumu incbbtiy miqated to places where the oppressive 
riqil tions did not exist In the time ot the Tudors the 
decay ot many ftwns duim., a period ot rapid national 

I I qe n w i 3 ueely due to those ‘‘inteimties m evil, as 
1 1 n cdk i tlie b uilds At present one ot the best 
tvanijk (I the suvival of this species ot artificial 
ustiuti n is the limitation of the numbei of teachers 
quihiyxn*, la dtgiees m certain universities ( 2 ) In 
some anj 1 >vmcnfcs, howevei, law and custom tend unduly 
to mcitisc the amount of competition This was to a 

*qeit extent the case in the church and the scholastic 
prcftaions owing to the large amount of charitable edu 
c alien Adtm Smith points out that even m his day a 
curate was issing rich on forty pounds a year,” whilst 
many only obtained i 20 , — below the wa b es earned by a 
journeyman shoemaker In the same way state aided 
education of a commercial and technical kmd may result 
m low cung the rales (relatively) of the educated business 
classes It is said that one leason why the Germans 
replace Englishmen in many branches is that, having 
obtained then education at a low rate, there are more ot 
tlu m qualified, and consequently they accept lower wages 
The customary idea that the position of a clerk is more 
geufcui thin that of an artisan accounts largely for the 
excessive competition m the former class, especially now 
tlmt education is practically universal ( 3 ) In some cases 
law and custom may impede or promote the circulation of 
labour At the time Adam Smith wrote the laws of 
settlement were still m full operation “There is not a 
man ot forty who has not felt most cruelly oppressed by 
this ill contrived law of settlement }} Differences m wages 
m diffemnt putts of the same country and m different 
<?c<mpatmns are atoll largely due to impediments in the 
way of the movement of labour, which might he removed 
or lasses*! by the Govenaaect making prorimnne for 
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miration oi emi niton (I) On min} occa i< us in tlm 
list the luv otteu illicitly mtuf 1 l t > n^uhk \\\^ 
The Statute ct [ ilnmiu , iis l mmu l ikl) tiki tie 
Black Death, wr m attempt m this <1 1 ti u lut it 
i\)\ 11 to have lull d it oHliitw, to tho m\ sti *i u^cl 
lid Ihonldlo as ill sum Mil i, hrw a i uth 
to tin c Id litc l St/tute oi Ippuntia^ ( r >th < i 1 u/il ith) 
thi d «,ridatnn oi tlio J li^Usli Id auitr tat tui 1} tin 
cuiiunes( 1 n ultH t IP ,vol v ) 11ns h \ ul 
was duo to the waa.s Um 0 hx d by tlio jiisti ct tl 
leaoo It i ,hov\cvei, wuth notia, ilia liniin wh i 
e-qually sympathetic with the d tmi*> did am is ut th it 
so 1 >n^ is this statute w is idudl} cnteuul si th u toms 
founded nt on it wuo obsuved tlio conditun ot tlio 
libouieis was pios] 0 ious, and tint th* de^ndatnn oily 
btgm when tho stituto foil into disust (Ot ji cf ( it If 
tw f 1 1 ib ( r nio s) 

it is mipossiblo in. the limits oi this aiti le b lis uss 
this particular case 1 ut aonie thing must be sud as ti th 
powoi oi tho fatite to u ulilo \vi & es As tii is m 
diicct ie^ul ition is concuntd it seems to be t nl} possille 
withm nanov limits The state nn^bt of couise in ti 
tuto oeitam complex sliding scales foi diff lent classes oi 
hboai md mike them compulsoij, but this would nthei 
be an official decluation of the uitunl muket late tlnn 
a dnect legulation An} xate which the sfcite d tnde 
ind puces would not bear coni l not be enioieed mistus 
could not be compelled to w oik at i loss oi to keep then 
capital employed when it mi Jit be moie idv anti jeously 
tnnstcned to anolhu place oi occut ation llius the 
legal ute could n 3l exceed to inj consideial lo cxti nt the 
muket late Net, on the othei hind, c ulcl i loweL late 
m gener tl be ent need, especially when the hi duius have 
the u to ht ol combination and \ ossess powaful oi jc xm/ itions 
And even ipait fiom this the competitn n of c i) ital sts ioi 
laboui would tend to mse wages above the legal i ite, and 
evasion would be cxtiemely easy 

The best ill ust i ition ot the failuie to iaiso the nte of 
wa b cs dnectly by authonty is iound in the Publish pea 
law s}stem between 179b and 16 $4 “In tho ioimu 
}tai (179b) the decisively fatal step ot h n ili7iug out 
lelief to the able bodied, and mail of at / v, was takon, 
and “m Iebruny 1611 was published jeihaps the most 
remukable and stait)in 0 document to be found m the 
whole lange oi Tn^lish, perhaps indeed of ill social, 
history* (Towles Poo? La a) The essence of the system 
was m the justices deteimmmg a nitunl late et wues, 
legird bung pud to the price of necessaries and the 
si76 of the labouier’s family, and an amount was b ivcn 
fiom theiates sufheient to make up the wi^es it reived to 
this natural level The method ot administration wis 
certainly bad, but the best administration possible c mid 
only hive kept tho system an existent e a few yens ion^u 
In one pinsh the poor rate had swallowed up the whole 
value of the land, which was going out oi cultivation, a 
fact which has an obvious bearing on land nation di/ition 
as a u medy foi low w a 0 es The labourer s became careless, 
inefficient, and impiovidcnt Those who weio m ic b ulai 
receipt of lelief weie often better off (m money) thin 
independent labourers But tho most impoitant con 
sequence was that the real wages obtained were, m spite 
of the relief, lower than otherwise they would have been, 
and a staking proof was given that wages are paid out of 
the produce of labour The ttepoii of th Pm Laa 
Omimmnen (1834) states emphatically (p 4S) that 
M the severest sufferers aie those for whoso benefit the 
system as supposed to have been xntioduced and to be 
perpetuated, the labourers and their families }? Tho mde 
pendent labourers suffered directly through tho urdan 
competition of tie pauper labour, but, as one of the sub 
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Tho milvsis pi tv k us]} given oi real wages showi» thit 
lo b it ilh all these impiovemcnt^ m the c mclitions of hboui 
1 y diminishing the “ qu mlity ol 1 ibour mvoh ui m w oil 
nt upnvilont to i uil nt m vvigts I \penuicc Ins 
also bhow n that tho state my idv Gingtously intaiue m 
icguhtmg the methods ot jnymg wi^cs A curious 
iucm, written about the- time ol Idvvaid T\ , on 
Cuglands comma aal pdu) (P UUt tl 6 n js anl Pam , 

Hollo Senes, vol u p JSJ) shows that even m the 15fch 
ccntuiy tho 4 tiuck sybtem was m lull opcutiou, to the 
disadvantage oi the labour ei fa The cloth nukeis, m pai 
ticulai, compelled the woikers to take halt ot then wage 
m meichandiso which they estimated at lu b het tbau its 
leal value The wiitu juopofacs that the ‘ wyiicfolkbe 
pud m good monC, and that a sutlicient ordinance be 
parsed ioi the purpose and a law to this effect was enacted 
m the 4th ycai of Taiwan! IV At the present day the 
Truck Act (1st and 2d William IV ) is m full opemtion, 
and has quite recently been extended Again, the legifa 
lation dncctcd agxmst the adulteiation ot ail kinds of 
goods, which also finds its piototypos in tho Middle Age^ 
is in its effects equivalent to a use m ical wages 2 

The powa of trade unions m lcgulatmg wages is lUTule 
most respects analogous m punciple to that of legislation umouj* 
just noticed Nominal wageb can only bo affected within 1111(1 
compai itively nanow limits, depending on tho condition of mses 
trade and the state of prices, whxlbt in many uses a rise m 
the rate m some trades or place? un ouly be accomplished 
by a coirespondmg depression elsewhere At the same 

1 Foi a penei *1 cntKi m of the Allowance System, Mdl f « 
PnnGt#U% bk jit th \i §3 ^ 

* On tlu? subject compare Jevcmg, TM StoM M&t&Qrt to Labuwr. 



312 


WAGES 


time, howevei, it can hardly be questioned that through 
the unions nominal have on the •whole risen at the 
expense of profits — i thit is to si), tint combinations of 
hi oiucis can m ike betfcei bargains than individual But 
the debatable maigm which mi) mike eitlioi txira pioiits 
oi evti i w i^os is itselt small ( f Atkmson on the 
Dtsfnhiti n (f P chi <?s), an l at present the principal 
directi the t cf tra U union© is to nuke wages fluctuate 
with prucs a use it one tune being compensated by a fall 
at wothu The unions can, howevti, look alter the 
mteusts of then membcis m man} \va}s which impiove 
then ^eneial condition 01 i use the leal rite of wages, and 
win n nominal wages lme attained a natuial maximum, 
and some method ot aibitntion or sliding scale is m foice, 
this liidnect action seems the principal iuuetion of trade 
unions Ihe effects of mdu&tiial paitneiship (tf Sedley 
laylois Pi jit bhanntf) and ot pioductive coopeiation 
(</ Ilolyoikes Ihstoiy of Cooptation) aie at piesent 
small m amount (compared with the total mdpstry of any 
countiy) though excellent m kind, and there seem to be 
no signs of the decay ot the cntnprenein by stem 
Effects ot The industrial revolution which took place about the 

neiyou enc * centm yj involving ladical changes m pro 

vi^es Auction, destio} ed the old relations between capital and 
labour, and peihaps the most interesting part of the 
histoiy ot wages is that covered by the present centui) 
Foi fiity years after the introduction of production on a 
large scale, the condition ot the working classes was on 
the whole deplorable, but during the last fifty years gieat 
progiess has been made The principal results may be 
summed up under the effects of machinery on wages, — 
taking both words in then widest sense Machinery 
affects the condition of the w 01 king classes m many ways 
Thi most obvious mode is the dneefc substitution of 
machmeiy for laboui It is cleai that any sudden and 
extensive adoption of labour saving machinery may, by 
tin owing the labourers out of employment, lower the late 
of wages, and it is easy to understand how riots arose 
lepeatedly owing to this cause But as a rule the' effect 
of labom saving machmeiy m diminishing employment 
has been greatly exaggerated, because two impoitant 
piactical considerations have been ovei looked In the 
first place, any ladical change made m the methods of 
pioductxon will be only gradually and continuously 
adopted throughout the industrial world, and m the 
second place these radical changes, these discontinuous 
leaps, tend to give place to advances by small mtrements 
of invention We have an instance of a great radical 
change m the steam engine Watt's patent for “a method 
of lessening ” the consumption of steam and fuel m fire 
engines was published on January 5, 1769, and it may be 
Baid that the movement oi substituting steam as a motive 
power is not yet ovei Every day we heai of steam being 
extended to some new employment and to some out of 
the way district The history of the power loom again 
shows that the adoption of an invention is comparatively 
slow In 1813 there were not more than 2400 power 
looms at work in England In 1820 they increased to 
14,150 In 1853 there were 100,000, but the curious 
thing is that during this time the number of hand looms 
had actually increased to some extent (Porter's Progress 
oj tbs Naim> t j> 1&6) The power loom also illustrates 
the gradual continuous growth of improvements This 
is clearly shown by Porter A very good hand weaver, 
twenty five or thirty years of age, could weave two pieces 
of shirting per week In 1823 a steam loom weaver* 
about fifteen years of age? attending two looms, could 
weave turn mdw {new m a nf&k In 1$28 a steam* 
— iww*, ebonfe fifteen to four looms, could 

weave twelve mmSm pieces a week. In 1838 a steam 


loom weaver, from fifteen to twenty, assisted by a gul of 
twelve, attending to four looms, could weaae eighteen 
pieces This is only one example, foi, as Portei iemaiko, it 
would fill many large volumes to describe the numeious 
inventions which duung the piesent centuiy imparted 
facility to manufacturing piocesses, and m every case wo 
find a continuity m the improvements This two! old 
piogiessive character oi invention opeiates m favour of 
the labourer, — in the first place, because m most casts the 
increased cheapness of the commodity consequent on the 
use of machmeiy causes a corresponding extension ot tho 
market and the amount produced, and thus thoie nny b< 
no actual diminution of employment even tempoiauly , 
and secondly, if the impiovement takes place slowly, there 
is time for the absorption of the xedundant labour m 
other employments It is quite clear that on balance the 
great mciease m population m this century has been 
largely caused, 01 rathei lendered possible, by the increased 
use of labour saving machinery The way in which the 
woi king classes were at fust injured by the adoption of 
machinery was not so much by a diminution m the 
nurnbei of hands required as by a change m the nature 
of the employment Skilled laboui of a ceitam kind loff; 
its peculiai value, and childien and women weie able 
to do woik formeily only done by men But tho principal 
evils resulted fiom the wretched conditions under which, 
before the factory legislation, the work was performed, 
and theie is good reason to believe that a deterioration of 
the type of labour ei, both moral and physical, was 
effected It is, however, a mistake to suppose that on the 
whole the use of machinery tends to dispense with skill 
On the contiary, everything goes to prove that under the Progiess 
present system of production on a large scale theie is on 0 * tho 
the whole far more skill required than formerly, — a fact woihnx, 
which has been well bought out by Mr Giffen m his oUoE)tS 
essay on the progress of the working classes (P^ays on 
Finance , \ol 11 p 365) The two lowest classes of 
labour, which constituted each about one thud of the 
whole manual labour class of the United Kingdom fifty 
3 ears ago, now constitute only one eighth each, and the 
remaining highest paid class, which was only one third 
fifty yeais ago, is now three fourths of the whole Taking 
this fact into con&ideiation, it is easy to understand the 
estimate that the money wages of labour have on the whole 
risen 100 pei cent during this period Theie seems every 
reason to believe that this use in leal wages will continue 
mth every extension of the power of man ovoi natuie 
For, taking the most general view of the subject, the more tendt ncj 
there is produced or acquired m exchange fiom other of profits 
countries, so much more is there to consume But this t)flU 
very improvement m the production and acquisition of 
wealth facilitates the creation of new capital, and mcr eases ° 
the rate of accumulation, and thus there is a greater 
intensity m the demand of capital for labour, and the rate 
of profits falls whilst the rate of wages rises 1 (j s ) 
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The legislature has often dealt with wages in a manner which 
modem political economy would not endoi&e Tht amount was 
fixed by the Statute of Labourers in 1349 and by many succoediiu? 
&tatat» (see Labour) The policy of these Acts is now obsolete , 
although the British pajliament has never gone as far as the con 
sUtuuon of Louisiana, and expressly provided that no law is to fix 
the price of manual labom To conspire to effect an altaation in 
wages is now no longei an offence It was formeily punished veiy 
& t common law and under the provisions of vanous 
statutes, especially 2 and 3 Edw VI c 15 Existing legislation 
on the subject of wages deals wifh the mode of their payment and 
recovery, »ud then protection fiom attachment a nd from the 

a fL n ^ ferancfe of fta subject compare 
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bankiuptoy laws They must (except m Hit cnsu of 1 ini s 1 vants) 
bo pail in mono}, an l the jaym lit must not 1 c male m i public 
house (sto Piymlnj) The ltcoxuj oi wiges by Si iwex (j i ) is 
tho sul ]e t ot b\ ocial legislation In otkei c ises statute ty authonty 
is b ivtn to county eouits mid. eouits of summaiy jiuisdiotion to 
deal with tlaims foi wa^es Sec especially the Employcis and. 
Woikmcn Att 1875 Tho County Couits Acts enable an infant to 
sue ma county couit foi wages not exceelmg LjO as thou 0 li he 
w oie of a^e Wages aie as a lule pnvile^ed lebts (sec Pm illc i ) 
b) 3 o an L 34 Ynt c SO the wa b cs ot a sonant libouiei oi woik 
minoannot be d,tticliod l j oielei oi i couit ol ucoi 1 oi mfoiioi 
couit In Scotian 1 wa Q es au exempt hom anestment rn piacess 
uni i the Small Debt Acts in 1 m any case up to 20s i week by 
S anl 9 Viet c o9 and :>3 ind 34 Yiet e C3 I ho English 
h ml i up toy Aet 1883, b ives piionty m th distnbution of a 
laid nipt s estate to wa G s of cleiks snvants labauiois ml 
woil men up to the extent of £50 The Scottish Bankiuj tcy Aet, 
185b (as amended m 1875) is m similu teims 

WAGNER, Bxtdollh (1805-1864), anatomist and 
physiologist, was bom m June 1805 at Baireutk, wheie 
his fathei was a piofcssox m the gymnasium He began 
the study of medicine at Eilangen m 1820, and finished 
his cuuiculum m 1826 at Wurzburg, wheie he had 
attached himself mostly to Schonlcm m medicine and to 
Heusmger m compaiative anatomy Aided by a public 
stipendmm , he spent a year or more studying m the Jaidm 
dos Plantes, undei the friendly eye of Cuvier, and m 
making zoological discovenes at Cagliari and other p ] aces 
on the Mediterranean On his return he set up m 
medical piactice at Augsburg, whither his father had been 
tiansferred , but m a few months he found an opening for 
an academical caxeei, on oemg appointed prosectoi at 
Eilangen In 1832 he became full professoi of zoology 
and comparative anatomy there, and held that office until 
1840, when he was called to succeed Blumenbach at 
Gottingen At the Hanoveimn university he lemamed 
till his death m 1864, being much occupied with ad 
mimstrative work as prorectoi foi a numbei of yeais, 
and for neaily the whole of his residence troubled by ill 
health (hereditaiy phthisis) In i860 he gave ovei the 
physiological pait ot his teaching to a new chan, retaining 
the zoological, with which his careei had be G un While 
at Frankfurt, on Ins way to examine the Neanderthal skull 
at Bonn, he was stiuck with paralysis, and died at Got 
tingen a few months later (May 1864) m his 59th year 

Wagner s activity as a wutei and woiker was onoimous and his 
ian b o extensive, most of his haid woik having been done at 
Iilangen while his health was good His giaduation thesis was 
on the ambitious subject of “the histoncal development ot epi 
denne and contagious diseases all ovei the woild, with the 1 uvs of 
then diffusion, which showed the influence of Sohonlem His 
first tieitise was Du Nairn geschuhte dos Memche i (m 2 vols*, 
Kemp ten, 1831) Fiequont journeys to the Meditenanean the 
Adi ia tic, and the North Sea gaie him abundant matenals foi le 
seaich on mveitebiate anatomj and pbysiologv, which he com 
inumeatodfust to the Munich academy of sciences and lepuhlishcd 
in his Boitmgo *ur vci gUiohendcn Physiologic dc<> Mutes (Leipsic, 
1832-33, with additions m 1838) In 1834-35 he brought out a 
text book on the subject of his chan (Leh buck dev vcrgleichenden 
Anatomic, Lcipsic), which i ©commended itself to students by its 
elo u and c oncise style A new edition of it appe nod m 1843 undei 
the title of L hbucli dev Zootannic, of which only the veitcbiate 
section was collected by himself The piecision ot his carlioi woik 
is evidenced by his Micrometivs Measurements of tho Elemental y 
Parts of Man and Armmh (Leipsic, 1834) His zoological labours 
m vy bo said to conclude with the atlas Iconics Ziotomieee (Leipsic, 
1841) In 1835 he communicated to tho Munich academy of 
sciences lus leseuehts on the physiology of genciation and develop- 
ment, including the famous discoveiy of the geunmal vesicle of 
the human ovum These weie lepubhshed undei the title Pro 
dtomus Histones Dcnerationis Eomims atgue Ammahum (Leipsic, 
1836) As m zoology, his original reseal ches in physiology weie 
followed by a students text book, Lehrbuch, der speeieHm Physio 
logie (Leipsic, 1838), which soon reached a third edition, and was 
tianslated into Tiench and English This was supplemented by 
an atlas, leones Physiologic# (Leipsic, 1839) To the same period 
belongs a very interesting but now little known woik on medicine 
propel, of a historical and synthetic scope Gh undnss der Dmyklo 
peme und Methodology dir <mdieiniselu% VPissenbohqftcn nack 
geschuhthoher ArmcM (Erlangen, 1838), which was translated into 
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Danish About the same time lit woiked along with Will at a 
ti msl ition of Pi ich aid & Nafut al llistor y of Man and edited various 
w i ltm^s of S )iimuun 6 with a bio b i iphy of th it an itomist (1844), 
which he himself fancied most of all his writings In 1843, aftei 
1 is ltmoval to Gottingen, he began lus gieat Ifandwortc rbuch der 
11} oloj e n ut Duel sicht auf % hysi jlo ju>thc Pathologic md bi ought 
out the filth (supjl mental y) \ olumc m 1852 the only conti ibu 
lions ot Ins own mit weie on the sym^ itheticnene nuve b angln, 
anl lici vc t n lm^s and he modestly disci urns all mei it except as 
being the oigani/ci While le&ileut m Italy foi his health hom 
1845 to 1847 he occupied himself with its aiches on the elecltical 
oi«,an of the toipedo anl on neivous oi b amzation b enually these 
he puhli&he l m 18o3-54 {Non olo jische U itcisiuhu rgen, G ittmgen) 
ai 1 Iheicwith his physiological penod miy 1 e sud to cud His 
next ponod was stoimy anl conti oieisial Hi cnteicl the lists 
baldly a b imst tlic matenali&m of Stoff and hi aft * and ivowod 
lum&clf a Clmstian bclieaei, wlieicupon he lost the countenincc 
of i numbei of his old f non Is and nupls anl was unfeelingly 
told that h was sutieun b from an “atrophy ot the biam His 
pianel with tho miteualists began with his oi ition at the Got 
tingen mectm b of the Natuifcisehei Yeisammlung m 1854 on 
Mensclien&ch ptung und Seolensubstiuz 11ns w is followed by 
a senes ot et Physiolc^ieal f etteis m the Allq mem Zeitunj by 
in essay on £ Glaubon und Wis&en and by the most impoitant 
piece of this senes * Dei Kampf urn die Seele (Gottingen, 1857) 
Having (ome to the consideiation of these philosophical problems 
late in life, he was at some disadvantage , but he endcavouied to 
join os he best could m the cunent of eontempoiaiy German 
thought He had an exact knowledge of classical German waitings 
more espeeiall> of Goethes and of the hteiatme connected with 
him In what may bo called his fouith and last period, Wa 0 ncr 
became anthionologist and anhcologist, occupied hnnself with the 
cabinet of skulls m the Gottingen museum collected by Blumenbach 
and with the excavation ot piehistonc xemains, concspondcd 
actively with the anthiopological societies of Pans and London, 
and oiganiztd m co opciation with the voteian Yon Baei, a success 
fill congiess of anthropologists it Gottingen m 1861 His last 
wiitmgs weie memous on tho convolutions of the human biam, 
on the weight of bi uns, and on tho bi uns of idiots (1860-62) 

See memon by lus eldest son m the Qottmjer gelehi te Anz igen Nachiichtcn 
loi 1861 

WAGNER, Wilhelm Richard (1813-1883), diamafcic 
composer and xefoimer of the musical drama, was bom at 
Leiosic on May 22, 1813 In 1822 he was sent to the 
Kreuzschule at Dresden, where he did so well that, four 
years later, he tianslated the first 12 books of the Odyssey 
for amusement In 1828 he was lemoved to the Nicolai- 
schule at Leipsic, whei e he was less successful His first 
music master was Gottlieb Muller, who thought him self 
willed and eccentric , and his first important composition 
was an Ci Oveituie m Bb,” perfoimcd at the Leipsic 
theatre m 1830 In that year he matnculated at the 
univoisity, and took lessons m composition from Theodor 
1 Wemlig, cantor at the Thomasschule His “ First Sym 
phony ?? was pei formed at the Gewandhaus concerts m 
1833, and m the following yeai he was appointed con 
ductoi of the opera at Magdebuig The post was an 
unprofitable one, and WagneBs life at this period was very 
unsettled He had composed an opera called Die Feen, 
adapted fiom Gozzi s La Donna Serpente , and another, 
Dis Lubesvcvbot , founded on Shakespeare’s Measme for 
Meamve , but these were never performed, and foi some 
considerable time the young composer found it difficult to 
obtain a heaimg 

In 1836 Wagner marned Fraulem Wilhelmma Planer, 
an actress at the theatic at Konigsberg He had accepted 
an engagement theie as conductor but, the lessee becoming 
bankrupt, the scheme was abandoned m favoui of a better 
appom tment at Riga Accepting this, he remained actively 
employed until 1839, when he made Ins first visit to Pans, 
taking with him an unfinished opera, for which he had 
himself prepared a libretto, upon the lines of Loid Lytton’s 
novel Rirnn The venture proved a most unfortunate one 
Wagnei was unsuccessful m all his attempts to achieve 
popularity, and Bteim, destined for the Grand Op4ra, was 
relentlessly i ejected He completed it, however, and in 
1842 it was produced at the court theatre in Dresden, where, 
with Madame Schroedet Devnent and Herr Tichatscbek 

SXfV — 40 
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m tlio pimtq nl puts, it at hio\ ctl m immense success, and 
undoubted!} laid the foundation of the great composei fa 
fame 

Though, in completing Run ?, Wagnei had put foith 
all the stungth lit then possessed, that woik was far fiom 
u presenting his pioconeenod ideal This he now en 
deavoiucd to embody in D i Flu quid Jlollmda , f 01 
which} as before, he » omposed both the libretto and the 
music In this fine work wo find the fiibt sign ot his 
determination to sacuiict all considerations ot tiaditional 
ioim and s}mmetneal construction to the diamatie 
0 \i o encies ot the stoiy It ifa tiuo, this gieat pnnciple 
w\s but veiy tamtl} announced m the new woik, and m 
an evidently tentative toim lut the success ot the cxpen 
ment was incontestable, though it took some time to 
convince the world ot the fact The piece was waimly 
received at Diesden, Januaiy 2, 1843 but its success was 
by no means equal to that of R^tn i Spohr, howevei, 
piomptly discovcied its meats, and produced it at Cassel 
some months latei, with veiy favouiable lesults 

^a^nei was now fairly launched upon his arduous 
caieei On Februaiy 2, 1843, he was foimally installed 
as hofkapellmeistei at the Diesden theatre, and he cele 
brated the event by at once beginning the composition 
ot a new opeia For the subject of this ho selected the 
legend of Tannhiusei, collecting his materials from the 
ancient “Tannhiusei Lied, 1 the VolLd)uc7i, Tieck’s poetical 
Ei ahium/j Hotmann’b stoiy of Dei Sanya hug, and the 
mediaeval poem on Dtr Waitbuighieg This last named 
legend introduces the incidental poem of “ Loheiangun,” 
and led to the study ot Wolfram von Eschenbach’s 
Ra'i^ival mid Tituul , with stunge effect upon Wagner’s 
subsequent mspnations But for the piesent he confined 
himself to the subject m hand, and on October 19, 1845, 
he produced his Tannhmisei, with Madame Schroeder 
Devuent, Fiauiem Johanna Wagner, 2 Heir Tichatschek, 
and Heu Mittei wuizei m the principal parts ISTotwith 
standing this powerful cast, the success of the new woik 
was not brilliant, for it earned still farther the principles 
embodied m Der Fluqende Hollander , and these principles 
weie not yet understood eithei by the public oi the critics 
But Wagnei boldly fought for them, and would piobably 
have gamed the victory much sooner than he did had he not 
taken a fatally piomment part m the political agitations 
of 1849, after which his position m Dresden became un 
tenable In fact, after the flight of the king, and the* 
subsequent suppression of the riots by tioops sent from 
Beilin, a formal act of accusation was drawn up against 
him, and he had barely time to escape to Weimai, where 
Liszt was at that moment engaged m preparing Tannhmtur 
for performance at the court theatre, before the storm 
burst upon him with a violence that seriously alarmed both 
his friends and himself* 

Without the loss of a moment Liszt procured a passpoit, 
and escorted his guest as far as Eisenach Wagner pro- 
ceeded in all haste to Paris, and thence to Zurich, where, 
wuth few interruptions, he lived in. strict retirement until 
the autumn of 1859. And it was during this period that 
moat of his literary productions— including Opet und 
Dtwm, Ueber das Dtngitm, Das Judenthum m dei Miwl, 
and other bke works— were given to the world* 

We have spoken of Wagner’s incidental study of the 
legends of u Loherangrin ” and “ Parzival ” during the 
time that he was preparing the libretto of Tannkauw 
After the production of that opera he again recurred to the 
sbhjept, we title for his next opera, 

and elaborated the oonoepton with his usual minute and 
foffecfeoftnte carrying nut his new principles somewhat 


NER 

i uther th m he had hithcito ventured to do Ho had com 
pleted the woik befoie he lied fiom Diesden, but could not 
get it produced Hoping against hope, he took tho scene 
with him to Pans, and, as he himself tells us, “ when ill, 
miseiable, and despanmg, I sat blooding over my fate, my 
eye fell on the seoie of my Lokengim , which J had total 1} 
foigotten buddenly I felt something like compassion 
that the music should never sound fiom off the death pale 
pipei Two woids I wioto to Liszt, his answei was the 
new s that preparations w ere being made for the peifoi mance 
of the woik, on the grandest scale that the limited means 
of Weimai would pemnt Evciy thing thit caie and acces 
sones could do was done to make the design of the pieu 
understood Lis/t saw what was wanted at once, and did 
it Success was his rewaid, and with this success he now 
approaches me, saying, ‘Behold we have come thus in , 
now cieate us a new woik, that we mxy go faithei ” 

Ldhenjrm was, m fact, pioduced at Weimar, undei 
Lisvls direction, on August 28, 1830 It was a seveie 
trial to Wagnei not to be permitted to heai his own woik, 
but he knew that all that could be done foi it was done, 
and he responded to Liszts appeal for a new ci cation by 
meditating upon his famous tetralogy, Dei Ring (it s 
Nibelungen, the four divisions of which — Das Rheing< Id, 
Die Wailuie , Sugjued , and Gotterdummenmg — though 
each as long as an oidmaiy opera, aie m reality but paits 
of one colossal whole At this time, also, he fiiot began 
to lay out the plan of Tndan und I soldi, and to think 
over tho possibilities of Pmstjcil 

It is m thoso latei works, and m Dio M( ntrmnqei von Ni< nil ei q, 
tho first sketch for which had been made at Diesdui m 1S45, that 
the genius of Wagnei leaches its culminating point an lit is m 
these only that his great plan foi the icfoimvtion ol the musical 
diama is full} and honestly earned out In oidei to understand 
this plan, we must hist inquire what kind of lcfoiimtiou was 
needed What w r eie the abuses that demanded icdioss' ft hit 
weie the causes that had led to the decline of the opcia hem i 
higher state of perfection than that which it exhilifid in th 
middle of the 19th century — if, indeed it ever did exhibit a In Jha 
state ol perfection than that * Wh it, m slioifc, had been the lnstoiy 
of the musical diama during the two centimes and a halt that li id 
elapsed between its hist invention and its amval at the condition 
in which Wagnei found it when lie hist begin to compose ioi the 
stage ^ Tho stoiy is a veiy simple one, and mxy 1 c told m a very 
few words, but it was not without an immensit} of deep thought 
and earnest consideration that Wagner wis xblc to _,i ip[ lc with 
the gigantic ^metical difficulties with which the case w is sui 
lounded 

The possibility of constructing a musical drama on u ison bk 
principles was fust seuously discussed during tho < losing Mars of 
the 36th century, at certain i (.unions of liteiixy and nitisti 
dilettanti, who weie accustomed to meet periodically at the ] tlwo 
of Giovanni Baidi Conte di Yeimo, m Tlorcnce The pnncipal 
members of the little society were Ottavio Rmuccini tin poet, 
Ymcenro Galilei the father of the gieat astionomei Ciulio Ca< am 
Jacopo Pen, Pietro Stro7&, and the Conte di Vamo lumstlf All 
these earnest savants were deeply embued with the pnnnplts ot 
the Renaissance, and icgai ded the tiaditions of classual xnliqmty 
with a reverence which led them to hold the greatest cu xtions of 
modem art in undisguised contempt The music ot Palestnn i and 
the gieat eomposois of the conti ipuntal schools the} utterly de 
spised and then one idea was to revive the system of ded vrmtion 
peculiai to Gieok tragedy, and by means of that to produce a fonn 
of di ama w hich could be consistently sung thi oughout as the ti llogn s 
of ASsohylus and Sophocles were sung by the Giceks 8o fai tin u 
urn was identical w ith Wagnei s The difference lay m the means 
by which this um was to be attained Wagnei himself tells us 
that, while occupied upon Doliongun, he lookt d upon his woik is 
“an ezpcument towards deteimunng whethei oi not open w is 
possible 3 And m other places he speaks of the question whethei 
or not the modern spuit can produce a theatre that shall si and 
in relation to modem culture as the theatre of Athens stood in 
relation to the culture of ancient Greece He believed that this 
might be accomplished by reforming the opera from the stand- 
point of Beethoven s music The fuends of the Conte di Yotmo 
had hoped to accomplish it by restoring the actual music of tho 
Cheek drama But this was impossible For Gieek music was 
based upon a system of tonality which, even in the timo of Galilei, 
h&ymen obsolete foi centuries The Gieek scales and tuns differ 
so widely m then radical oonstruietion that no vocahat accustomed 
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to the one could by any possibility sing the othei Lvui Pni 
and "Vincenzo Galilu must have known this But, pietenilm^ to 
l^uoit the fact they mado a eompiomis , and tudeavouied to 
imitate what the} loudly conceived to be the Gieek m thod of 
loeititive m tho tonality of the modem scales and m this way 
they shu k, not upon the foim ol which they weie m starch— foi 
that was liictnevably lost— but a new one whieh npidly developed 
itself into the kind ot music now called iecit vtive I his lecitativ e 

— the most v iluablo aifcistic invention ot the 17fch eentui} — they 
used as the basis ol then musical dimia, and aftei the lapse of 
two con tunes and ilnlf, Wi^nci deteimmed that this, anl none 
othci must be the basi of Ins Lunching it with ill tho b autiful 

aceessones thit had been i massed by eomjosei attci tonqtsti 
dunn b its long period of pio^ie&bive development and notally 
with othei vei} mqoi taut aceessones of his own invention he built ; 
lus dianu upon it is completely as the Inst diamitic music was j 
built upon it by the frequenters ot the Pali/zo Baidi And m 
this great f ict lies tho scciet ot his gigantic letcirn 

Ihe hist Italnu opeia evei publicly peifouncd was J icopo Pen s 
Umidicc composed to i libietto mitten by Ottavio Rmuccim and 
piodrn cd at Ploienee m 1600, m honoui ot tho inama & t of Iluny 
IV" of Fiance with M ilia do Me lici This most interesting woik 
a me pimted copy of which is pieseivel m tlio Butish Museum, is 
entiiely m lccitative, aud tho music is so eonstiucted throughout 
as to ud m the tiuo dnmatic expression of tho woids, at tho 
expense ot all attemp t at wh it is now c died melody The opci is 
of Montevetde, Cesti, Cavalli, and all the eailiei composeis of 
tho 17th centuiy weie conceived upon tho sime pimeiple But 
Alessandio Scailatti (1659-1725), aiming at higher musical pei 
teetion, ind willing to saenheo no small amount ot diamatio tiutii to 
its exigencies, mtioduced ceitam constiuctive foims — notably that 
callel tho “da capo — which, while adding to the symmetucal 
beauty of tho aria, tended eventually entnel} to destroy its diamatie 
foice and its logical consistency as an exponent ot the situation 
piesented up on the stage Later composeis earned tins abuse v eiy 
much faithci Handel’s strong diamatie instinct kept him above 
the ciiois ot lus time, but his eontcmpoiaiics sinned moie and 
moie deeply until, foi the sake of obtumng popularity, they were 
itady to hll then opeias with unmeaning passages, mtioduced solely 
foi the pui pose of showing oil the skill of the favounte voeilists of 
the pciiod And so the abuse pioeeeded from woise to woisc until, 
undei Poipoia (1686-1766) ind Hasso (1699-1783), tho op>era it 
Naples and Dresden became i meie conceit sung uion the stage 
without any tiaco of diamatie piopnety whatcvci 

And now aiose a lofoimei whose woik will be remembered as 
lon b as the musical di am i continues to exist Chi is fcoph "Willibald 
Gluck (1714-1785), disgusted with his own want of success while 
wilting m the vicious style of the penod deteimmed to loform it 
upon tiuo dnmatic principles, and m tho preface to his Alcedo 
(1767) he set foith those principles with a clearness which cannot 
possibly bo misundei stood Flie histoiy of his great refoim has 
alioady been noiiated m detail (see Giuck) A caieful comparison 
ot the aigument laid down m the pietaco to Akcste with that set 
forth m "W ignoi s Opa md Diama will piove the aim of the two 
rcfoimois to have been absolutely identical That a less pci feet 
identity should have existed with ugaid to the means they used 
foi the attainment of thou common end was naturally to bo 
expected At the outset of then caieorboth Gluck and "Wognm 
fzeely employed all the lesouiccs at then command, adding to them 
after w aids as cucumstauees peimitted But between the pi oduc 
tion of Gluck s latost and Wagner’s fust masterpiece art had made 
enormous stndos, the advantage, therefore, in this lc&pcct was 
lmmcisuiably on Wagnoi s side 

Iu bianco Glucks piinciples weie earned out moie oi less con- 
scientiously by Mehul, Chexubmi, and Spontim In Geimany 
they boic still nchei fruit Gloiificd by the genius of Mozart 
and Beethoven, and accepted without resex ve by Weber, Spohr, 
Marschnei, and the most enlightened of their folio weis in the 
German Ionian tie school, they weie professed, if not fully earned 
out, by composers of every degice But in Italy they produced 
no effect whatever Though Bossuu sometimes invested his situa 
tions with a certain amount of dramatic colouring, he never 
attempted anything faith u than this while Meicadante, Bellim, 
Doni/etti, and their imitators regarded melody, pure and simple, 
as the highest, if not the only really important, attribute of art 
Under then iule the opera once moie descended to the level of a 
conceit on the stage the effect of their example upon the low er 
class of Grnman composers was fatal, and ended in the production 
of a form of jSinqspiel, lacking ail the freshness of the Italian 
Cmkl&m, and noticeable onlyfor its intolerable vapidity Not- 
withstanding the attempts of Halevy and Meyeibeer to perpetuate 
in France the traditions of a puiei epoch, the musical drama sank, 
under Auber and his imitators, to the level of a string of dance 
tunes The X9th century had witnessed the bnth of abuses as 
flagrant as those against which Gluck had protested in tho 18th 
It was Wagner’s Sum now to effect the desired reform, and he 
effected It as completely as his predecessor had done— but not in 
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the same way Gluck had begun b} propounding a theoiy, and 
( unci on tho god woik by i onsistently putting it into piactite 
W a^nci tlieoii/c i ilso but foi his ultimate tiiunq li he w as indebted 
to tlu powci ot ln& own cicativc ,emus— to his ceaseless end avoui 
to leali/e the pui m eivcd ldcil which n llhei theoiy noi desite 
foi ic foi m could eva tempt him to ioi^ct <r Lhc natui of the 
subjci t, 5 he s lys “ coul 1 not induce me, m sketching my scenes 
to comidei m advance then adapt ability to any paiticulu musical 
form, the kindot musical tieatmmt bom b , m evuy ease suggested 
by the scenes themselves I no ei contemj lite 1 on pimeiple, and 
is a delib late ufoimu tho destruction ot the mi tile duet, oi 
any otlia oj_entie lam but the disust of these foims followed 
natui illy from the clianetu of my subje ts 3 feuiely no fume ot 
nnucl coul l be moie free from iitjudice thin this 
While i xertisin 0 this ume&tiamcd fi cdom of tlnuglit and 
action W ignei found one \ aiticul u foim moie useful M lum than 
an} othei Mo/art m Dui GioiaiiUj and Wcbu m Do Ft®, 

6 chuf Lunjatit7u>, md Obaon, had avuled themselves of ceitam 
chaiaeteiistie musical \ biases as exponents of emotioml oi sieme 
compile itions of pcculiai mtaest and hid emphasized then mean 
mg l y lepi atmg thorn at ev eiy lecuiieiiet of the diam itic situation 
In modoin musical teimmology a music il plnase of this kind is 
now called a “leading theme (“Leitmotif 3 ) Wa & noi has cm 
ployed this expedient moio fieely than any othei composci, and m 
i w ay pcculiuly his own Not only has he mtioduced m his later 
vvoiks a leading theme foi every one of tilt dramatic pu \on&, and 
foi eveiy piomment featuie m the sceneiy oi action of the pi i} , 
but m many eases he even indicates the changing moods and 
passions of his principal chaiacteis by distinct phiases which he 
combines together with a powei of part wilting tiuly marvellous, 
mteiweavmg them — as m “Siegfrieds riautimaiseh,” m the 
GottodamnLiMny — m such sort as to piescnt the whole &toiy of a 
life md mission in the music of a smjo scene Shoit sighted 
cuties havo dwelt too much upon the technical ingenuity di played 
m scenes of this desenption, and too little upon the expic&sion 
tin own into Hum by the powei of Wa b nei s to eiiius A diligent 
«tudent may acquire sufiieient mastery ovei the ait of put wilting 
to enable him to ink nv cave his themes with any amount ot 
mechanic il peifection, yet without a trace of tho beauty displayed 
by Sebastian Bach in the involutions .of Ins counter subjects, oi 
by Wagner in libyimthine combinations used, not foi the sake of 
vaunting his scholarship but as his most potent engines of dramatic 
expression The plaintive w til ot the “ Ti mermaisch ’ appeals to 
heueis who know nothing at all of its ingenious constiuetion, md 
tells its talo to thorn beyond all possibility of misundei standing 
It is at this point that genius steps in , ana the power of Wagnci & 
genius is n resistible 

It was dui mg the penod of his exile that Wagner 
matuied his plans and brought his stylo to its culminating 
point of peifection , but it was not until some considerable 
time after his leturn that any of the woiks he then medi 
tated were placed upon the stage In 1853 he accepted 
an invitation to London, where he conducted the conceits 
of the Philharmonic Society with great success In 1857 
ho completed the libretto of Tndan %nd Isolde at Venice, 
taking as the ba&ib of his scheme the Celtic legend modified 
by Gottfried of Stiasburgs mediaeval treatment of the sub 
3 ect (see Goi jtrtcd and Eomancb) But the music was not 
completed till 1859 In that year Wagner visited Pans for 
the third time, and aftei much negotiation, m which he 
was nobly supported by the Prince and Princess Mettermeh, 
Tamhauser was accepted at the Grand Opera Magnificent 
preparations were made foi its production It was rehearsed 
164 times, 14 times with the full orchestra; and the scenery, 
dresses, and stage accessories generally were placed entirely 
under the composer’s dn action Moie than £8000 was ex 
pended upon the venture, and the work was performed for 
the first time m the French language on March 13 , 1861 
But, for political leasons, a powerful clique determined to 
suppress both the piece and its composer A scandalous 
riot was inaugurated by the members of the Parisian Jockey 
Club, who interrupted the performance with howls and dog 
whistles , and so great was the disturbance that after the 
third representation the opera was withdrawn to reappear no 
more Wagner was broken hearted But the Princess Met- 
termch continued to befriend him, and m 1861 he received 
through her intercession a pardon for his political offences, 
with permission to settle m any part of Germany except 
Saxony* Even this restriction was removed in 1863 . 
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Wagner now settled for a time m Vienna, wheie Tnst m 
md 1^1 A was icccpted, but abandoned after 57 ltheamls, 
through tlio mcomietcnoG of the tcnoi, Hon Ander 
Lohmjnn •was, liovetci, produced on May 15, 1%1, when 
Wagnet heaid it foi the first time His cncumsimces 
were now extremely stoutened, but bettei times vere at 
hand In 1863 he published the libietto of Du Em f da> 
Nibelun jen Kmg Louis TI of Bavaria was much stiuck 
with it, and m 1864 sent a puvate secietaij to Wagnei, 
who was then at Stuttgut, with an invitation to come to 
Munich and cany on his woik theie The invitation was 
accepted with joy by the then almost de&paning composei 
The kmg gave him an annual grant of 1200 gulden 
(<£1 20), considerably enlarging it befoie the end of the 
yeai, and placing a comfortable house m the outskirts of 
the city at his disposal The master celebrated his good 
fortune by composing a “ Huldigungsmaisch ’ In the 
autumn he was formally commissioned to proceed with the 
tetralogy, and to fuimsh proposals for the building of a 
theatre and the foundation of a Bavarian music school 
All seemed to promise well, but no sooner did his position 
seem assured than a miserable court intrigue was foimed 
against him His political misdemeanours at Dresden 
weie quoted to his discredit and made the excuse foi 
bitter peisecutions, and, notwithstanding King Louis s un 
diminished favour, the opposition was too strong to be 
resisted, and Wagnei was obliged to retire to Tuebschen, 
near Lucerne, wheie he spent the next six years m unmter 
rupted study 

Der Fhegende Hollander was performed at Munich m 
1864, and on June 10, 1865, Tristan und Isolde was pio 
duced for the first time, with Herr and Frau Schnoir m 
the principal parts Die Meisteismgu von Nurnbei g, first 
sketched m 1845, was completed m 1867, and fust per 
formed at Munich under the direction of Heir von Bulow, 
June 21, 1868 The story, though an original one, is 
founded on an episode in the life of Hans Sachs, the poet 
cordwamer of Nuremberg , and Wagnei has combined its 
incidents with infinite ingenuity and humour The 
success of the opera was very great, but the production 
of the tetralogy was still impracticable The scheme for 
the new theatre, which was to have been designed by the 
architect feempei, having been abandoned, there was no 
opera house m Germany fit for the production of a w ork 
designed on so colossal a scale A project was therefore , 
started for the erection of a suitable building at Baneuth 
Wagner laid the first stone of this m 1872, and the edifice 
was completed, after almost insuperable difiiculties, m 1876 

After this Wagner resided permanently at Baireuth, in a 
house named Wahnfned, m the garden of which he him 
self built the tomb m which his remains now rest His 
first wife, Wilhelmma (nee Planer), having died m 1866, 
he was united m 1870 to Liszt's daughter Cosima, who had 
previously been the wife of Herr von Bulow, Meantime 
Der Ring des Hibehmgm was rapidly approaching com 
pietion, and on August 13, 1876, the introductory portion, 
Dm Ehemgold, was performed at Baireuth for the first 
time, followed on the 14th by Du Walhwre, on the 16th 
by Eugfined, and on the 17th by Gotten dammerung The 
success of the work, the story of which is founded on 
the famous Eibekmgenked, was very great , and the per 
formanee, directed by Herr Hans Kichter, excited extra- 
ordinary attention, but the expenses attendant upon its 
production were enormous, mi burdened the management 
with a debt of <£7500, A portion of this was raised by 
performances at the Albert Hall, in London, at which the 
composer hlms^f wan present, h 1877. The remainder 
Wft* mklf the Profits upbn peiHtormances of the tetralogy 
^^Waguerhimwlf OalM it* the ^Buhnenfestspiel^ 


Wa to ner’s next, last, and perhaps greatest work was 
Eai^ifd based upon the legend of the Holy Grail, as sot 
foi ill, not m the legend of the Mai d Aithm, vhich fixes 
the home of the sacied vessel at Glastonbury, but m the 
poems of Ghicstion de Tioyes and Wolfiam von Eschen 
bach, mitten m the 12th and 13th centuries, and other 
less known works (see the aiticle Eomanci, m which 
the subject is tieated m its various aspects) The libietto 
was complete before his usil to London m 1877 The 
music was begun in the following year, and completed 
at Paleimo, January 13, 1882 The fust sixteen pa 
foimanccs took place at Baireuth, m July and August 
1882, under Wagnei s own dnectmg, and fully realized the 
expectations that had been foimed of thun Theio can 
indeed be no doubt that this last woik, called by Wagnei 
a “ Buhnenweihfestspiel,” m allusion to its mystically 
religious character, forms a fitting ciown to his already 
brilliant reputation Unhappily, the exertion of diuctmg 
so many consecutive performances seem to have been too 
much tor the \eteran mastei s already failing strength, for 
towards the close of 1882 his health be^an to decline 
rapidlj He spent the autumn at Venice, m the Palazzo 
Vendramim, on the Grand Canal, and was well enough 
on Christmas Eve to conduct his own fust symphony 
(composed m 1833), at a prnate performance given at the 
Liceo Marcello But late m tbe afternoon of rcbnuiy 
13, 1883, he was seized with a sudden attack of faintness, 
and on that evening he calmly breathed his last 

Wagner vas buried at Wahnfned, m the tomb ho lnd 


himself prepaicd, on February 18, and a few dajs aftei 
wards Kang Louis rode to Baireuth alone, and at dead of 
night, to pay his last tribute of lespect to the master he 
had so generously befriended 
In private life Wagnei was beloved and respected 1 } all vho 
knew him, though m Ins public character ho mule himself m 
numeiable enenues, and provoked an immense amount of lutied — 
it must be confessed, not wholly undeseivcl — by the violent ml 
mtempeiate charat tei of his wntings Though Meyerbeer had 
been extremely kind to him m Pans, he spoke of him m u id 
JD? ama with the grossest disrespect His utterly ^roundkss pic 
-judice against Liszt was ultimately conquered by tli it ^leitm istu s 
beautiful foibearance alone But these things will be forgotten, 
while the brightness of his genius will lemam the lasting heritage 
of ut In pei son he w is rathei below the middle height, oieet in 
carnage, with commanding aspect and remarkable quit kness of 
speech and gesture That his mannus were to some extent urn u 
ventional there can be no doubt, but those who knew him l est d ny 
that there was ei en the semblance of truth m the absuid stones th it 
weie circulated with icgai d to his extoaozdmaiy tecontiicitres 
.Besides the great dnmatic works we have mentioned, Wa h mi 
composed the choial music foi Webei s funeral (Lrtsdcn 1814) 
Das LiebesmaM der Ayostd (Lusdeu, 1847), Erne lavstoudaH 
(Pans, 1839), Kaisermarsch (1871) Sicqfned Idyl (1871), tnd i 
not very numeious collection of smaller pieces His liter aiy woil s, 
published at Leipsic in 1871, fill nine thick volumes (W h lx ) 
WAGTAIL (Wagstei d and Wagstyrt, 15th century, fid< 
Th Wright, Vol Vocabularies, n pp 221, 253, Uuagtah, 
Turner, 1544, p 53), the little bird that delights unequally 
by its neat coloration, its slender form, its nimble actions, 
and its sprightly notes Since it is so generally dispersed, 
especially in summer, thioughout the British Islands, it 
seems to need no further description 
The Pied Wagtail of authors, it is the MotaaUa luqubris of 
modern ornithology, oi M yarrelh of some writers, and has for its 
very near ally — if indeed it be not considered merely a local ran 
or subspecies of-— the Jff alba of Linnaeus, which has a wide range 
m Btu ope, Asia, and Africa, visiting Engl tnd almost yearly, and 
chiefly differing from the oxdmaxy British form in its lighta 
coloured tints,— the cock espemallyhavmg a clear grey instead of a 
black back Eleven other more or less nearly-allied species a)o 
recognized by Mr Shame (Oat 3 Mnt Mtmm , x pp 456-496), 
who has laboriously treated the complicated synonymy of this 
group or birds _ Bight of these are natives of soveiai of them 
wmtemg in India, and one, M* even oecaSioraaUy roach 

JPS/P? *«* coast of North Amrm, while the rest m con* 
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Mid i^cai M flavaentrw as well as m that which it much to 
stinllts th hie lie l (icy Wagtnl of Biitun M nelanoi (M 
boar u la 01 sulphinea of some authoi s) i *,ioat jut of the lower 
%ui fice is yellow Llicsp ties last montione 1 is oik of tin most 

giaccful of bu lb and though having x \ciy wick ian 0 e m the woild 
at lai^e is cunously loc xl m its distnbution m I i itain b mg almost 
wholly confine l m the biet ling season to the neighbourhood of 
locky streams in the west and noith and a line drxwn fiom tho 
Stait Point slightly curving to lound the Dciljshno hills ind 
ending it the mouth of the Toes, will it is bcli \c 1 inaik oil its 
blooding ian a o m 1 liquid 1 lien there is a section which by some 
sjst matists has been nised to the lank of a genus, T tdyhs con 
taming the "Wagtails m which yellow takes i still moie prominent 
j ait m then coloixtion Of these 8 species besiles sevcial sub 
species aie rccogm/ed bj* Mi Shaipe (it wpoa jp r 03~532) Oik 
of these is th common Yellow \V i & t il of Ln^land M tan (by 
some mistakenly called M canpesbn s) which tl ough veiy gene 
lally distiibutcd thioughout the counti), is much less numeious 
than the Pied Wagtail and moie addicted to w et meulows, but 
just as M lugubne is legaided bj some as a local foim of the moie 
widely ranging M alba so does if oan hold the same i elation 
to M flava, the Blue healed Wagtail winch hxs i very extensile 
distnbution in the Old Woild and even ciosses the Pi lho to 
Alasl a, piesontmg also a gicat numba of varieties oi laces (most of 
which aie ticatod by Mi Shaipe as real species) diffumg fiom each 
otliei chiefl}, if not solelj, m the coloui of the head, a chuacta 
which m this section can haidb bo deemed specific while then 
geographical lange intei sects and. inosculates m a most puz/hng 
manner Much credit is due to the authoi just named for the 
enonnous tiouble he has taken, after study of a vast senes of speci 
mens to clear up the questions hciem involved , but it w ill probably 
be long befoio ornithologists can xgiee on many of the disputed 
points, and it is certain that the last woid has by no means been 
spoken concerning them 

The genus Motactlla (an exact rendering of the English 
“Wagtail,” the Dutch Kwihdaatt, the Italian Codairemola 
and other similar words), which, as ongmally founded by 
Linnaeus, contained neatly all the “ soft billed ” birds of 
early English ornithologists, was restricted by vanous 
authoi s m succession, following the example set by Scopoli 
m 1769, until none but the Wagtails remained m it 
Most of the rest aie now commonly classed as Sylmidac 
(cf Waebllr), while the Wagtails with the Pipiis (qv) 
constitute the Family Motacilhdv (an) 

WAHABEES, or WahhIbis See Arabia, vol u p 
260 

WAINEWRIGHT, Thomas Griffiths (1794-c 1852), 
journalist and subject painter, was born at Chiswick m 
October 1794 He was educated by his distant relative 
Di Charles Buiney, and served as an oideily officei m the 
guards, and as comet in a yeomanry regiment In 181 9 # 
he entered on a liteiary life, and began to write for The 
Literary Pocket Look, Blackwood t> Magazine, and TJie 
Foreign Quarterly Pemew He is, however, most definitely 
identified with The London Magazine , to which, from 1 820 
to 1823, he contributed some smart but most flippant art 
and other criticisms, under the signatures of “James 
Weathercock,” “Mi Bonmot,” and “Herr Ymkbooms ” 
He was a friend of Charles Lamb, — who thought well of 
his literary productions, and in a letter to Bernard Baiton, 
styles him the “ kind, light heaited W amewright, ” —and of 
the othei brilliant contributors to the journal He also 
piactised as an artist, designing illustrations to Chamber 
layne’s poems, and from 1821 to 1825 exhibiting m the 
Royal Academy figure pictures, including a Romance from 
Undine, Pans m the Chamber of Helen, and the Milk 
Maid’s Song Owing to his extravagant habits, Wame 
wright’s affairs became deeply involved , and m 1830 he 
insured the life of his sister m law m various offices for a 
sum of £18,000 The lady died m the Decembei of the 
same year, and payment of the amount was declined by 
the companies on the giound of their having been misrepre 
sentation when the insurance was effected Wamewnght 
now retired to Fiance, but here he was seized by the 
authorities as a suspected person, and imprisoned for six 
months On his being examined there was found upon 
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his person a quantity of strychnine, a poison by means of 
which it was afterwards found he had destroyed, not only 
his sister m law, but also his uncle, his mother in hw, and 
a Horiolkshne friend He returned to London m 1837, 
but was at once ai rested on a chaige of forging, thutem 
years before, a tiansfei ot stock, and was sentenced to 
transportation foi life He died of apoplexy m Hobait 
Town hospital, about the yeai 1852 

The L^say^ and Co ifici&ms of Waincwiijht veie j ubkshtdin IS SO, 
with an account of hi& life, bj W Cu w Hx/litt an l tin Inst on 
of his dimes sn 0 gcstcd to Dickens his stoiy of ‘limited Down, 
an 1 to Lulwei Ly tton his nov clot I i dt c 

WAITZ, Georc (1813-18S6), one of the mo c t distm 
guished of modem Geiman historians, was bom at Flen^ 
buig, in the duchy of Schleswig, on Octobci 9, Ibl 3 He 
was educated at the Tlensbuig gymnasium and tlic uni 
versities of Kiel and Berlin His strong bent to historical 
studies and the influent of Ranke early diverted lnm from 
his original, puipose of studying law, and while still a 
student he began that series of researches m German 
mediaeval hi&toiy which was to be the occupation of his 
life On graduating at Beilin m August 1836, Waitz went 
to Hanover to assist Pertz m the great national woik of 
publishing the Momimeoita Geo mania. Thdonca , and the 
energy and learning he displayed m that position won him 
a summons to the chan ot history at Kiel m 1842 The 
young piofessoi soon began to take an interest m politics, 
and m 1846 entered the provincial diet as representative 
of his university His leanings were strongly German so 
that he became somewhat obnoxious to the Danish Govern 
ment, a fact which made an invitation m 1847 to become 
professor of history at Gottingen peculiarly acceptable 
The political events of 1848-49, howevei, delayed his 
appeaiance m his new chair When the Geiman party m 
the northern duchies rose against the Danish Government, 
Waitz hastened to place himself at the service of the pro 
visional Government He was sent to Berlin to lepicsent 
the interests of the duchies there, and dui mg his absence 
he was elected by Kiel as a delegate to the assembly at 
Frankfort Waitz was an adherent of the party who weie 
eager to bring about a union of the German states under 
a German emperoi , and when the king of Prussia declined 
the imperial crown the piofes&or withdrew from the 
assembly m disappointment, and ended his active share 
in public life In the autumn of 1849 Waitz began his 
lectures at Gottingen His style of speaking was dry and 
uninteresting , but the matter of his lectures was so 
practical and his teaching so sound that students were 
attracted m crowds to his lecture room, and the reputation 
of the Gottingen historical school spread far and wide At 
the same time Waltz’s pen was not idle, and his mdustiy 
is to be traced m the list of his works and m the Pro 
ceedmgb of the different historical societies to which he 
belonged In 1875 Waitz removed to Berlin to succeed 
Peifcz as principal editor of the Monumenta Gut rnamot 
llibtonca In spite of advancing years the new editoi 
threw himself into the woik with all his foimer vigour, and 
took journeys to England, France, and Italy to collate 
works preseived in. these countries He died at Beilin on 
May 24, 1886 He was twice married, — m 1842 to a 
daughtei of Schellmg the philosopher, and m 1858 to a 
daughter of General Yon Hartmann 

Waitz is often spoken of as the chief disciple of Ranke, 
though perhaps m general characteristics and mental 
attitude he has more affinity with Pertz or Dahlmann 
He is au industrious and painstaking historian, who, with 
out troubling himself about the graces of style, has collected 
and published an immense quantity of valuable and care- 
fully sifted material His special domain was mediaeval 
German history, and he rarely travelled beyond it. 
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Waitz’s claief works are — Deutsche Verfassungs- Geschichte, 8 vols., 
Kiel, 1844-78 ; 2d ed., 2 vols. only, 1865-70 ; Schleswig- Holstcins 
GeschicMe , 2 vols., Gottingen, 1851-54 (the 3d vol. was never pub- 
lished); Lubecls water Jurgen JVullemoever unci die Europtiische 
Folitik, 3 vols., Berlin 1855-56; and Gnmdziige der Politik, Kiel, 
1862. Among his smaller works, which, however, indicate the line 
of his researches, are the following: — Jaforbihchcr des deutschen 
Jteiehs unter Heinrich Berlin, 1837, 3d ed., 1885; Ueber das 
Zeben und die Zehrc des tfljila, Hanover, 1840 ; Decs alia Recht der 
Salischca Frrnken , Kiel, 1846; and Deutsche Kaiser von Karl clem 
Grossen bis Maximilian, Berlin, 1872. In conjunction with other 
scholars Waltz took a leading part in the publication of the 
Eorschungen zur deutschen GeschicMe , Munich, 1862 sq,, and in 
the HordaMngische Studien , published in the proceedings of the 
Schleswig-Holstein Historical Society, Kiel, 1844-51. It is im- 
possible here to do more than refer to his numerous and valuable 
contributions to the Monumenta, and to his numerous papers and 
criticisms published in periodicals and the proceedings of historical 
societies. A Eibliographische Uebersicht iiber Waltz's WerTce was 
published by E. Steindorff at Gottingen in 1886. 

Obituary notices of Waltz are to T>e found in tlie Historische Zeitschrift , new 
aeries, vol. xx.; in the publications for 1886 of the Berlin Academie dev Wissen- 
schaften, the Gottingen Gesellsehaft der Wissenschaften, and the Hansische 
Geschichtsverein ; in the Historisches Juhrbuch der Gorres Gesellsehaft, vol. viii.; 
and lathe Revue Bistorique, vol. xxxi. 

WAKEFIELD, a municipal and parliamentary borough 
and market-town of England, in the West Riding of York- 
shire, of which division it is the shire-town, is pleasantly 
situated on the Calder, and on the Lancashire and Yorkshire, 
Great Northern, and North-Eastern Railway lines, 9 miles 
south of Leeds and 175 J miles from London. It has 
water communication, (via Goole) with Hull by the Calder, 
which also communicates with the Lancashire canals. The 
streets are spacious ; and, if the town has a somewhat 
old-fashioned appearance, and is less regularly built than 
several of the other large towns in Yorkshire, it enjoys the 
advantage of an atmosphere less polluted by smoke. The 
Calder is crossed by a fifie bridge of eight arches, on which 
stands the chantry of St Mary, a beautiful Gothic structure, 
30 feet long by 24 feet wide, endowed by Edward IV. in 
memory of his father Richard, duke of York, killed at the 
battle of Wakefield in 1460 ; it was restored in 1847 at a 
cost of £3000. The parish church of All Saints, conse- 
crated by Archbishop William de Melton in 1329, hut 
almost wholly rebuilt in the 15th century, is a beautiful 
, building, partly Early English and partly Perpendicular, 
consisting of chancel, nave, and tower surmounted by a 
fine spire rebuilt in 1860-61, the total height being 247 
feet The whole building was restored in 1857-86 from 
designs of the late Sir Gilbert Scott, at a cost of about 
£30,000. 1 The' other churches are without special interest. 
The Elizabethan grammar school founded in 1592 was 
rebuilt in 1829 ; it is now regulated by a scheme formed 
by the charity commissioners. Among the principal public 
buildings of Wakefield are the corn exchange, erected in 
1837, enlarged in 1862, and including a public concert 
rooms the totvn-hall, in the French Renaissance style, 
opened in 1880; at a cost of £80,000 ; the large prison for 
, the West Riding of Yorkshire ; the West Riding sessions 
, , tfce ,'bprcR%h police station (1879) ] the office of 
i the institution, with large 

institute and . library ; the fine art 
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small in comparison with that of several other Yorkshire 
towns, it possesses large mills for spinning worsted and 
carpet yarns, cocoa fibre, and China grass. It has also 
rag-crushing mills, chemical works, soap-works, and iron- 
works ; and there are a large number of collieries in the 
neighbourhood. Wakefield is the chief agricultural town in 
the West Riding, and has one of the largest corn-markets 
in the north of England. It possesses large agricultural 
implement and machine works, corn and flour mills, malt- 
works, and breweries. A large trade in corn is carried on 
by means of the Calder, and the building of boats for inland 
navigation is also a considerable industry. There are very 
extensive market-gardens in the neighbourhood. Wake- 
field is the seat of the court of probate for the Wakefield 
district. It is governed by a mayor, eight aldermen, and 
twenty-four councillors. The erection of a new diocese 
of Wakefield was sanctioned in 1878, and the first bishop 
was appointed in February 1888. The population of the 
municipal and parliamentary borough (area 1553 acres) in 
1871 was 28,069, and in 1881 it was 30,854. By the Act 
of 1885 the parliamentary borough was enlarged by the 
addition of the suburb of Bellevue. 

Wakefield is supposed by some to occupy the site of a Roman 
station. In Domesday the name occurs as wackefield. Originally 
it consisted of three hamlets — Northgate, Kirkgate, and Westgate. 
The manor of Wakefield soon after the Conquest was granted to 
William, third earl of Warren. It formed an extensive baronial 
liberty extending westwards to the borders of Lancashire and 
Cheshire. On the death without male issue (30th June 1347) of 
John, eighth earl of Warren, it reverted to the crown, and by Edward 
III. it was given to his fifth son, Edward de Langley, whom he 
created earl of Cambridge, and who in the reign of Richard II. was 
created duke of York. After the battle of Wakefield in 1460 it re- 
mained in the possession of the crown till the reign of Charles L, 
who granted it to Henry, earl of Holland. It became the marriage 
portion of the earl’s daughter when she married Sir Gervaise 
Clifton of Clifton in the county of Nottingham. About 1663 Sir 
Gervaise Clifton sold it to Sir Christopher Clapham, whose heirs in 
the year 1760 sold it to the duke of Leeds, and it still remains 
in the possession of that family. ^ Near Wakefield Queen Margaret 
inflicted a memorable defeat on Richard, duke of York (31st Decem- 
ber 1460). The town has possessed a corn-market since the time 
of the Saxons, It obtained a charter for a cattle-market 1st March 
1765. It was incorporated by Charles I. in 1626, and was governed 
by a constable, until it obtained a new charter under the Municipal 
Act, 11th March 1848. Since 1832 it has returned a member of 
parliament. Under an Improvement Act obtained in 1877, the 
corporation were empowered to purchase the waterworks belonging 
to a company which had been formed in 1835, In 1880 an Act 
was granted for obtaining a supply from Rishworth Moors, near 
•Halifax, and the works were completed in 1888 at a cost of about 
£500,000, / 

•W AKEFIELD, Edward ; Gibbon (1796-1 862), colonial 
statesman, was born , in London, March 20, 1796, of an 
originally Quaker family. His father, Edward Wakefield, 
author of Ireland , Statistical and Political , was a surveyor 
and land agent in extensive practice; his grandmother, 
Priscilla Wakefield, was a popular author for the young, and 
one of the first introducers of savings banks. Wakefield 
was for a short time at Westminster School, and was brought 
up to his father's profession, , which he relinquished on 
occasion of his elopement at the age of 2D- with Miss Battle, 
the orphan daughter of an Indian civil servant. < The young 
lady’s relatives ultimately became reconciled, to the matbh, 
abd procured him an appointment s attacM tothe British 
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accompanied to Gretna Green. This time the family 
refused to condone his proceedings ; he was tried with his 
confederates at Lancaster assizes, March 1827, convicted, 
and sentenced to three years’ imprisonment in Newgate. 
The marriage, which had not been consummated, was 
dissolved by a special Act of Parliament. A disgrace which 
would have blasted the career of most men made Wake- 
field a practical statesman and a benefactor to his country. 
Meditating, it is probable, emigration upon his release, he 
turned his attention while in prison to colonial subjects, and 
acutely detected the main causes of the slow progress of 
the Australian colonies in the enormous size of the landed 
estates, the reckless manner in which land was given away, 
the absence of all systematic effort at colonization, and the 
consequent discouragement of immigration and dearth of 
labour. He proposed to remedy this state of things by 
the sale of land in small quantities at a sufficient price, 
and the employment of the proceeds as a fund for promot- 
ing immigration. These views were expressed with extra- 
ordinary vigour and incisiveness in his Letter from Sydney 
(1829), published while he was still in prison, but composed 
with such graphic power that it has been continually quoted 
as if written on the spot. After his release Wakefield 
seemed disposed for a while to turn his attention to social 
questions at home, and produced a tract on the Punishment 
of Death , with a terribly graphic picture of the condemned 
sermon in Newgate, and another on incendiarism in the 
rural districts, with an equally powerful exhibition of the 
degraded condition of the agricultural labourer. He soon, 
however, became entirely engrossed with colonial affairs, 
and, having impressed Stuart Mill, Colonel Torrens, and 
other leading economists with the value of his ideas, became 
a leading though not a conspicuous manager of the South 
Australian Company, by which, the colony of South 
Australia was ultimately founded. In 1833 he published 
anonymously England and America , , a work primarily in- 
tended to develop his own colonial theory, which is done 
in the appendix entitled “ The Art of Colonization.” The 
body of the work, however, is fruitful in seminal ideas, 
though some statements may be rash, and some conclusions 
extravagant. It contains the distinct proposal that the 
transport of letters should be wholly gratuitous— the pre- 
cursor of subsequent reform — and the prophecy that, under 
given circumstances, “the Americans would raise cheaper 
com than has ever been raised.” In 1836 Wakefield pub- 
lished the first volume of an edition of Adam Smith, which 
he did not .complete. In 1837 the New Zealand Associa- 
tion was established, and he became its managing directo’r. 
Scarcely, however, was this great undertaking fairly com- 
menced when he accepted the post of private secretary to 
Lord Durham on the latter’s appointment as special com- 
missioner to Canada. The Durham Beport, the charter of 
constitutional government in the colonies, though drawn 
up by Charles Buller, embodied the ideas of Wakefield, 
and the latter was the means of its being given prematurely 
to the public through the . Times % to prevent its being 
tampered with by the Government* : He acted in the same 
spirit a few, months later, when (about July? 1839), under- 
, standing that the authorities 1 intended to prevent the 
despatch, of emigrants to New Zealand, he hurried them 
off on his own responsibility, tta compelling the Govern- 
ment to annex the country just in time to anticipate a 
. similar step on the part of France. For; several years 
Wakefield Continued to direct the New Zealand Company* 
aw office and the missionary 
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was attained, and New Zealand became the Britain of the 
south. In 1846 Wakefield, exhausted with labour, was 
struck down by apoplexy, and spent more than a year in 
complete retirement, writing during his gradual recovery his 
A rt of Colonization . The management of the company had 
meanwhile passed into the hands of others, whose sole object 
was to settle accounts with the Government, and wind up 
the undertaking. Wakefield seceded, and joined Lord 
Lyttelton and Mr Godley in establishing the Canterbury 
settlement as a Church of England colony. A portion of 
his correspondence on this subject has been published by 
his son, and is perhaps the most adequate memorial extant 
of the vigour and sagacity of his intellect. As usual with 
him, however, he failed to retain the confidence of his 
coadjutors to the end. In 1853, after the grant of a con- 
stitution to New Zealand, he took up his residence in the 
colony, and immediately began to act a leading part in 
colonial politics. In 1^854 he appeared in the first New 
Zealand parliament as extra-official adviser of the acting 
governor, a ‘position which excited great jealousy, and as 
the mover of a resolution demanding the appointment of 
a responsible ministry. It was carried unanimously, but 
difficulties, which will be found detailed in Swainson’s New 
Zealand and its Colonization (ch. 12), prevented its being 
made effective until after the mover’s retirement from 
political life. In December 1854, after a fatiguing address 
to a public meeting, followed by prolonged exposure to a 
south-east gale, his constitution entirely broke down. He 
spent the rest of his life in retirement, dying at Wellington 
on 16th May 1862. 

Wakefield was a man of large views and lofty aims, and 
in private life displayed the warmth of heart which 
commonly accompanies these qualities. His main defect 
was unscrupulousness : he hesitated at nothing necessary 
to accomplish an object, and the conviction of his untrust- 
worthiness gradually alienated his associates, and left him 
politically powerless. Excluded from parliament by the 
fatal error of his youth, he was compelled to resort to in- 
direct means of working out his plans by influencing public 
men. But for a tendency to paradox, his intellectual 
powers were of the highest order, and as a master of 
nervous idiomatic English he is second to Cobbetl alone. 
After every deduction it remains true that no contem- 
porary showed equal genius as a colonial statesman, or in 
this department rendered equal service to Ms country. 

For an impartial examination of the Wakefield system, see Leroy- 
Beaulieu, De la Colonisation ehea les Peuples Modemes (3d ed«, 
pp. 562-575 and 696-700). (B. G.> , 

WAKEFIELD, Gilbert (1756-1801), classical scholar, 
theologian, and politician, was bom at Nottingham, 
February 22, 1756, and was the son of the Kev. George 
Wakefield, rectpr of St Nicholas. After being educated 
at various private schools, he proceeded at the age of 
sixteen to Jesus College, Cambridge, where he cultivated 
his classical studies diligently, but imbibed a thorough 
distaste for logic and mathematics. He became, however, 
fellow of his college in 1776, and in 1778 was ordained, 
by the bishop of Peterborough, in a frame of mind which 
led him afterwards to declare that he regarded his 
subscription to the Articles as the most disingenuous 
action of his life. He held, however, curacies for a short 
time at Stockport and > Liverpool, but in 1779, the year 
of Kis marriage, quitted, the church, and accepted the. 
post of classical tutor at the .Nonconformist academy .at 
Mwmgbm* The institution was already on the, decline, . 
and Wakefield’s pugnacious temper was not likely to 
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the hfctci of which, was entirely written m rune days He 
ipclogi/ts foi this, precipitancy as the result ot “a con 
titutiorul aidoui which will not suffer me to dwell long 
on the sxme subject ' However inevitable, this was the 
bourn of most oi his failures xnd mistakes Aftei the 
dissolution of th xcxdemy, he lesicled successix ely at 
Pi uncot t m Nottinghamshire, at Richmond, and at 
Nottirujnm, taking pupils and persevering m his theo 
1 ^icxl and ehssiexi studies, which were consideiably 
letuded b> ill heilth His most importxnt production at 
this time IMS the JSdia C iti /, ‘illustrating the Suiptuics 
by lu,ht lono^cd tieni the philology ot Greece and 
Home r Lhiee \ xits ot this wmk were punted at the 
Cambridge university piess, but, the authouties declining 
to pioccod iuitliei with it the authoi -was obliged to com 
pletc it himself In 1790 he was appointed professor ot 
classics at the newly founded Unitarian college at Hackney 
ifeie he speedily became uncomfortable , his proposals foi 
itlcim m the eouise oi instruction weie unacceptable to 
hi colic igue&, and his dislike to the religious services, 
which he earned to the length ot objecting to all social 
worship, occasioned his icsignation in June 1791 The 
publication of his views on public worship depnved hmx of 
all his pm ate pupils, and his tune was henceforth devoted 
to authorship and the education of Ins clnldi en His next 
impoitant work was a new translation of the New Testa 
ment, retaining as much of tbe language of the Authon/ed 
Veision as he deemed consistent with accuracy This soon 
reached a second edition lie commenced an edition of 
Pope, which he was pi evented fiom completing by the 
competition of Warton, but the notes weie published 
separately His edition of Lucietius, a w oik of high pre 
hnsions and little solid peifoimance, appealed m 1796 
It g lined for the editor a very exa b geiated reputation, but 
Wakefield suffered himself to be allured from the paths of 
liteiatuie into those of political and religious controversy 
After assailing with equal acerbity wnteis so diverse in their 
principles as Wilbeifoue and Thomas Paine, ho m January 
1798 “employed a few horns” m drawing up a reply to 
Bishop Watson’s Adihcss to ike People of Gheat Britain 
These few horns procured him two years' impiisonment m 
Dorchester jail Ho was convicted in February 1799 of 
having published a seditious libel, an offence which he had 
assuredly no intention of committing, and his eloquent 
defence was natuially thrown away upon the same jurymen 
who had already convicted the prmtei The sympathy 
excited foi him, howevei, led to a subscription, amounting 
to no less than £ 5000 , and forming a sufficient provision 
foi his family upon his death, which occurred September 
9, 1601, shortly after his liberation, fiom an attack of 
typhus fever He had occupied himself while m puson 
with the preparation of classical lectures and an English 
Greek lexicon, and had conesponded on classical subjects 
with Charles James Fox The letters w eie subsequently 
published 

Wakefield was one of the most honest ot men, but also 
one of the most precipitate, narrowminded, and pie 
sumptuous His extreme aidour and his consciousness of 
integrity produced an unchantableness verging on offensive 
ness, little in harmony with the many magnanimous and 
amiable features of his character Rashness, opimonafcive 
ness, and contentiousness grievously maned in him the 
character of patriot and scholar, though they could not 
destroy his dam to be numbered among both 
The principal, authority for his life is the second edition of his 
Mmwr* t m two vetoes (I^ndon, 1804) The tot volume is 
autobiographies , the second, compiled by the editors, Butt and 
WtawgH uxdttto estimates of lus ch&ractoi and pu- 

toimauw fiom various sources* the most lemaikable being 1 one by 
Di Bart 
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WALACHIA See Roumania and Ylaohs 

WALAFRID 1 STRABO (or Stribus, ie> “squmt 
eyed ) was born m Geimany (806-9), but the exact 
place is unknown His taste for hteiature early displayed 
itself, and by the age of eighteen he had already achieved 
a leputation among the learned men of his age He was 
educated at the monastery of Reichenau, near Constance, 
wheic he had for his teachers Tatto and Wettm, to whose 
visions he devotes one of his poems Later on m life 
( 826-829) he passed to Fulda, wheic he studied lor 

some tunc undei Hiabanus Mam ns before returning to 
Reichenau, of which monastery he was made al bot m 838 
lhae is a story, based, however, on no good evideme, 
that Walafrid devoted himself so closely to letters as to 
neglect tbe duties of his office, owing to which he was 
expelled from his house, but, fiom his own verses, it 
seems that the leal cause of his flight to Spires was that, 
notwithstanding the fact that he had been tutor to Charles 
the Bald, he espoused the side of his elder brother Lothan 
on the death of Louis the Pious m 840 He wa , 
however, restored to his monastery m 842, and died 
August 16, 849, on an embassy to his foimer pupil 
His epitaph was written by Hiabanus Maurus, whose 
elegiacs piai&e him for being the faithful guaidian of his 
monastery 

Walafnd Stiabos woil s may be divided mto throe classes, — 
theological historical and poetical 

1 The lust class includes the Gloss t Ordvmrui* alaige corn- 
mental y on the Bible and part of the Apocrypha lhis is of com so 
to a great extent a compilation fiom St Jeiome, St Augustine, 
St Isidoie, Bode Hrabanus Maurus, kc Under tlic same heading 
come the exposition of the fii&t twenty Psalms published by It/ 
{Anecdote Nova iv ), and an epitome of Hrabanus Mauius’s com 
ment u y on Leviticus An Bapositio Quatuor Evangchomw is also 
xscuhed to W alafi id The ti eatise JDc itobm Ecolrsiasticis, dedic lied 
toRegenbert the libiauan, gives not only explanations and dace 
turns foi the election and embellishment of churches, but also 
instructions as reguids such questions as the method oi taking the 
holj communion and the payment oi tithes Walafnd ippiovcs 
of the use ot images and pictuics in churches, “qun pietiua (st 
quedam literatura lllitcrata ” He had himself seen ‘simple folk 
and idiots,” uhom woids could haidly bung to a icahzition of 
what the} weie told, so touched by repi esentations of oui Lords 
passion that the teats lan down then faces List among Wala 
mds theological treatises must he mentioned the JDe S abvcniont 
Jmusalen Ti attains 

2 Walafrid s chief historical woiks aie— (a) tho Vila S until 
Gath, uhich though wntten ncaily two centums aftei this samts 
death, is still the pmnai) authouty for his life and (b) a much 
shoitei life of St Othmar, abbot of St Gall (d 769) Both tlieso 
lives weie based on previous ones wiitten by Abbot Gotzbcit ot St 
Gall (from 816-837) 3 

3 Walafi id & j oetical w oiks include a short life of St Blaithmaie, 
a high bom monk of Iona, murdeied by the Danes in the tot half 
of the 9th centuiy, a life of St Mammes, and a Liber de V%s%wnbu& 
IV sttim This last poem, like tho two preceding ones wntten m 
hexameters, w as composed at the command of “ Tathei Adalgisus, 
and based upon the prose nanative of He to, abbot of Roidunau 
horn 806 to 822 It is dedicated to Wettm s bzothei Gramald 
At the time he sent it to Gnmald Wilafiul had, as he himself 
tells us, hardly passed his eighteenth year, and he begs his cone 
spondent to revise his vei&es, because, ( ‘as it is not lawful for a 
monk to hide anything from his abbot,” he fears ho may bo bcateu 
with deserved stupes In this curious vision Wettm saw Chailcs 
tho Gioat suffering puigitonal toitnres because of his incontinence 
The name of tho mler alluded to is not indeed intiodueed into the 
actual text, but “Carolus Impel ator loim the initial letteis of 
the passage dealing with this subject Many of Wahfnd s other 
poems are, oi include, short addresses to kings and queens (Lothan, 
Charles, Louis, Pippin, Judith, &c ) and to friends (Bmhaid, 
Gumald, Hiabanus M auras, Tatto, Bbbo, aichbishop of Rheims, 
Drogo, bishop of Metz, &c ) His most famous poem as the 
Bormus, dedicated to Gnmald It is an account of a little garden 
that be used to tend with to own hands, an d as largely made up of 

1 In the oldest MBS this is always spelt “ Walahfhd ” 

s This commenUiy was the one in general use during the Middle 
Ages, when it went by foe of &mply 

8 Walafrid also edited Thetmfrfs LtfhqfZms the P%om 3 prefixing- 
a preftoo and ohakmg a tm additions, and divided totals 
OmU mto hhaptam* $4d&g 
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descriptions of the various hexbs hecjowb then and their median il 
aid othci uses Sago holds the place ol lionoiu , then conies mo, 
the antidote of poisons and so on thiougli melons fennel, lilies, 
poppies, and many othci plants to vml up with tlic lose ‘ w lilt la 
m vntue and scent surpasses ill oth 1 heils anl mi} n^htly lo 
callcl the flowoi of floweis The cunous poemJD Imagm Tet ici 
tikes the form of a dialogue 

WALCH, the name of a family of scholars 

I Johann Georg Walc ir (1693-1775) w is bom at 
Memmgen, and studied at Leipsic and Jena undei Oleaiius 
and Buddseus Fiom 1716 he was piolcssox at Jena of 
philosophy, ihetonc, and poetiy successively, and aftei 
wards (from 1724) of theology Tie nniiied the onl} 
diuglitei of Buddeus, and m his learned and theological 
career followed m the footsteps of his father m law His 
theological position was that of a veiy model ate ortho 
doxy, which had been influenced greatly by the philosophy 
and controversies of the Deistic period His university 
lectures and published works ranged ovei the w ide fields 
of ecclesiastical history m its vanous blanches, paiticularly 
the literature and the conti oveisies of the church, dog 
matics, ethics, and pastoral theology 

Of his works the most valuable were Bibliotheca, Theologies, 
(1757-64), Bilhotlieca Patnstica (1770, new ed 1834) his edition 
of Luthoi s woiks in 24 vols (1740-52) , Hb&toi ische und thcologwche 
Einlntung in die rehgi osen JSti eitigheiLn ausserhalb dci Lutha ische i 
K rehe t 5 vols (1734-36), and the companions oik to this Stieitig 
1 cit n del Evangel Lufh Knehe (1730-39) His liic, sitli a com 
plcte list of his writings, which amounted to 287, Lebcn und 
Chai alter des Kirchenraths J G Walch, was published by his son 
Of F Walch (Jena, 1777) Comp Gass, Protcstantische Dogmatil , 
in p 205 sg 

II Johann Ernst Immanuel Walch (1725-1778), son 
of the above, born at Jena m 1725, became professor of 
philosophy m the university m 1750, and of rhetoric and 
poetry m 1759 He died m 1778 He was distinguished 
for his philological, antiquarian, and mmeralogical acqune 
ments 

See LcbensgeschichU Johann Ernst Im Walch , Jena, 1780 and 
Mtusels Lexicon vn storlenei deutschci Sclmftstdler vol xxv 

III Christian Wilhelm Franz Walch (1726-1784), 
younger brothei of J E I Walch, was bom at Jena 
December 25, 1726 He was educated at Jena under his 
father's direction, and as early as 1745-1747 lectured m 
the university in branches of exegesis, philosophy, and 
history He then travelled with his brother J E I Walch 
for a year through the Continent, making the acquaintance 
of the learned men of each countiy On his return he was 
made professor of theology in Jena, but in 1753 he accepted 
an invitation to Gottingen, where he spent his life as pro 
feasor of theology He lectured on dogmatics, church 
history, ethics, polemics, natural theology, symbolics, the 
epistles of Paul, Chiistian antiquities, historical theological 
literature, ecclesiastical law, and the fathers His per 
manent place amongst learned theologians rests on his 
works on ecclesiastical history He here holds the third 
place m the important trio Semler, Mosheim, Walch 
Sender was much his superior m originality and boldness, 
and Mosheim m clearness, method, and elegance But to 
his wide, deep, and accurate learning, to his conscientious 
and impartial examination of the facts and the authorities 
at first hand, and to “his exact quotation of the sources 
and works illustrating them and careful discussion of the 
most minute details ” all succeeding historians are deeply 
indebted His method is critical and pragmatic, u pursuing 
everywhere the exact facts and the supposed causes of 
the outward changes of history,” leaving wholly out of 
sight the deeper moving principles and ideas which 
influence its course He speaks of history as consisting 
of “the accidental changes of accidental matters” But, 
although he thus failed to reach the modem standard of an 
historian, the results of his industry and research remain 
as permanent historical materials. 
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Ills jnnoipal woik was hib Xhvtwwf einar wlhtdndiqcn Historic 
da Ket cnim Sptltu j i und Rh/onsst eilijl itan l s enf ho 
1 if or n ition 11 vols Leq^ic 1762-85 It w is a gicat advai a 
m theological libaality that he defined, a heietio on the one hind 
as i Chiistian md on th othci as one m funlamtntal aior Ho 
thus claimed foi tlu hcictic a ilacc m the chinch while he 
dt lined to tieat as hcieticil such diflcienccs as divided 0 icat 
sections of Christians Of his othei vilnil lc wciks may bo men 
tuned 1 tiwmf c nci voll tcmdi je II stenc dr Lonisden Ii)stc 
(1756, 2d ed 17 p 8) Lntwurf i to lollst indiyen Histon du 
Kiiehcnvus n il 1 1 jen (1759) 1> bl oth c c SiinbrUta J Ui s (1770), 
ICntische Hut 7 uehmiq io i Gel xueJ d ? hcil / n b 7i lit xmt o 
du altei Christ i (1779) o casicncd by the conti ovcis> hetw c n 
Lcssm^ and Coe/o, md to which Lessing l eg m m cl ib into leply 
just btfoit his lcath 

On C W r Walch as historian see Bam, Lpicheu du 7 luhluhn 
G sehichtschreibu ig (1852) p 145 sg an 1 Do p xe n y sclnchte, p 38 y 
(1867, 3d ed ), Gass, Gcschichte del Pi oteda itv>elien D g latil , in 
p 267 , MenscI Lexicon u r stor benir duit seller Sehnfhtellc vol 

xiv 

IV Cvrl Friedrich Walch (1734-1799), brother of 
the last named, w as professor of jurisprudence at Jena, and 
the authoi oi several valuable legal woxks He died at 
Jena m 1799 His son Geoig Ludwig (1785-1838) was 
for a time professor m the Kloster gymnasium of Berlin 
and afterwards m the university of Gieifswald He edited 
valuable editions of Tacitus s Agncola and Geimama 

WALCHEREN See Zealand 

WALDECK PYRMONT, a small principality m the 
north west of Germany, is the eighteenth factor of the 
German empire m point of area, and the twenty fourth m 
point of population It consists of two separate portions 
lying about 30 miles apart, viz , the county (giafschaft) of 
Waldeck, embedded m Piussian territory between the 
provinces of Westphalia and Hesse Nassau, and the 
principality (fuistenthum) of Pyrmont, farther to the noitb, 
between Lippe, Brunswick, and Ilanover Waldeck, with 
48,580 inhabitants, comprises anaiea of 407 square miles, 
covered for the most part with hills, which culminate m 
the Hegekopf (2807 feet) The centre is occupied by tho 
plateau of Coibach The chief rivers are the Eder and 
Diemel, both of which eventually find their way into the 
Weser Pyrmont, only 26 squaie miles m extent, with 
8123 inhabitants, is also mountainous The Emmei, also 
belonging to the Weser system, is its chief stream The 
united aiea is thus 433 square miles, or about half the size 
of Cambiidgeshire m England, and the united population 
m 1885 was 56,703 Agriculture and cattle real mg are 
the mam lesources of the inhabitants m both paits of the 
principality, but the soil is nowhere very fertile Only 
55 \ per cent of the aiea is occupied by amble land and 
pasture, forests, one tenth of which are coniferous, occupy 
36 per cent Rye is the principal crop, but oats, potatoes, 
and flax aie also grown m considerable quantities In 
1883 the principality contained 5956 horses, 20,249 cattle, 
66,704 sheep, 17,735 pigs, and 7332 goats* lion, slate, 
and building stone are worked at vanous points, and, 
along with horses, cattle, sheep, pigs, wool, and timber, 
form the chief exports A few insignificant manufactures 
(cigars, liqueurs, earthenware, linen, knitted stockings) 
are carried on m some of the little towns, but both trade 
and manufactures are much retarded by the almost com 
plete isolation of the country from railways Wiidungen 
m the extreme south of Waldeck is the terminus of a 
bianch line, and a narrow part of Pyimont is intersected 
by an unimportant ime 

The capital and the residence of the prince is Arolsen 
(2442 inhabitants) in Waldeck , twelve smaller “ towns ” 
and about one hundred villages are also situated in the 
county The only town m Pyrmont is Bad Pyrmont, with 
about 1500 inhabitants, at one time a highly fashionable 
watering-place on account of its chalybeate and salme 
springs The annual number of visitors is stall estimated 
at 1 3,000, Wiidungen is also a spa of some repute The 

XXIV. — 4* 
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inhabitants to the north of the Eder are of Sixon stock, 
to the south of "Franconian, — a difference which is distinctly 
marked in dialect, costumes, and manners. Nearly all are 
Protestants. In 18<S0, when the population was 56,522, 
there weie 53,995 Protestants, 1576 lloman Catholics, 851 
Jews, and 97 othus. 

Waideck-Fyimoiit has one vote in the federal council 
and one in the imperial diet The constitution, dating 
fiom 1852, is a reactionary modification of one carried in 
1819, which in its turn had been a consideiable advance 
upon one granted iti 1816. The single chamber consists 
of fifteen membeis (three of whom represent Pyrmont), 
elocted indirectly for three years. Iu the event of the 
male lino of the present ruling family becoming extinct 
the female line succeeds in Waldeck, but Pyrmont falls to 
Prussia. In terms of a treaty concluded in 1868 for ten 
years and renewed in 1878 for a similar period, the 
finances and ontire government of- Waldeek-Pyrmont are 
managed by Prussia, the little country having found itself 
unable to support unassisted the military and other burdens 
involved by its share in the North-German Confederation. 
The government is conducted in the name of the prince 
by a Prussian u landes-direetor/’ while the state-officials 
arc “ Prussian subjects/’ and take the oath of allegiance to 
the king of Prussia. The prince of Waldeck reserves his 
whole rights as head of the church, and also the right of 
granting pardons, and in certain circumstances may 
exercise a veto on proposals to alter or enact laws. Educa- 
tion, the administration of justice, and similar matters are 
thus ail conducted ou the Prussian model; a previous con- 
vention had already handed over military affairs to Prussia. 
The budget for 1886 showed a revenue of £52,530 and an 
expenditure of £48,680; The public debt was £117,550, 
paying interest at 4 per cent. The prince is supported by 
the income derived from crown-lands. 


The princes of Waldeek-Pyrmont aio descendants of the counts 
of Sehwilenberg, the earliest of whom known to history was 
Witiokind, who died in 1137. His giandson seems to have been 
tho first count of Waldeck. For many centimes the original pos- 
sessions of the Schwalenhergs were divided among sevoial collateral 
linos of counts (Waldeck, Landau, Wildungon, Eisenboig); and 
about 1128 Hesse obtained a right of superiority over Waldeck, m 
return fox its protection dining those troublous times. This light 
gave tise to important claims on tho part of Hesse, which were not 
hnally set aside until 184-7, whin the German diet decided that the 
right had come to an end with tho extinction of the empire. In 
1685 a pactum jprunogenitms was made between tho two surviv- 
ing lines, which took effect in 1092, when the Eisenbeig branch be- 
came extinct with the death of George Fiodeiiok, who had seived 
with distinction as an imperial field- marshal, and had received the 
title of prince. Pyrmont had also originally belonged to a branch 
of the Schwalenbeig family ; but it had successively been held by 
tho counts of Lippe (fiom 1557) and Gleichen (from 1584), before 
it finally fell back to Waldeck in 1625. From 1692 the lands 
have remained undivided under the Wildungen line, with the ex- 
ception of a brief period (1805-1812) when Waldeck and Pyrmont 
were held by two brothers. Fredenek Anthony Ulricli, who suc- 
ceeded in 1706, was made prince by the emporor Charles VI, In 
18G7 "Waldeck was a member of the Confederation of the Khine ; 
and in 1814 it eniered the German Confederation. Its first consti- 
tution w granted in 1816 by Prince George Henry (1818-1845). 
George Victor, the present prince (1888), succeeded in 1845 at the 
age of 14, and assumed the government in 1852. The most im- 
portant incident in the recent history of the principality is the 
conclusion of the above-mentioned treaty with Prussia, with whom 
it sided in the war against Austria. 

WALDENBIJIIG, m active industrial town in Prussian 
Silesia, is situated on the Polsnitz, 30 miles south-west of 
Breslau. It contains a handsome modem town-house and 
two churches. Among the chief industrial establishments 
axe a large porcelain and stoneware factory, extensive fire- 
ctey works, land a china-painting establish- 
ment; and there flax^pinneries and linen* 

iMwes to the keighbwbood. Adjoining the town on 
•» % of Oberwaldenburg, with a chateau, 
Sitt H 6&ats$ of the extensive and pro- 


ductive coal-district of the Waldenburgor Gebirge, a 
branch of the Sudetic chain. The town, which received 
municipal rights in the 16th centuiy, had a population of 
12,999 iu 1885; in 1816 the population was 1768. There 
are villages of the same name in Saxony and Wurtemberg. 

WALDENSES, The, a name given to the members 
of an heretical sect which aiose in the south of France 
about 1170. Tho history of the sects of the Middle Ages 
is obscure, because the earliest accounts of them come 
from those who were concerned in their suppression, and 
were therefore eager to lay upon each of them the worst 
enormities which could be attributed to any. In later 
times the apologists of each sect reversed tho process, and 
cleared that in which they were interested at the expense 
of others. In early times these sectaries produced little 
literature of their own ; when they produced a literaturo at 
the beginning of the 15th century they attempted to claim 
for it a much earlier origin. Hence there is confusion on 
every side ; it is difficult to distinguish between various 
sects and to determine their exact opinions or the circum- 
stances under which they came into being. The polemical 
conception which lias done much to perpetuate this con- 
fusion is that of the historical continuity of Protestantism 
from the earliest times. According to this view the church 
was pure and uncorrupt till the time of Constantine, when 
Pope Sylvester gained the first temporal possession for the 
papacy, and so began the system of a rich, powerful, and 
worldly church, with Pome for its capital. Against this 
secularized church a body of witnesses silently protested ; 
they were always persecuted but always survived, till in 
the 13th century a desperate attempt was made by Innocent 
III. to root them out from their stronghold in southern 
France. Persecution gave new vitality to their doctrines, 
which passed on to Wycliffe and Hubs, and through these 
leaders produced the Beformatioiyn Germany and England. 

This view rests upon a series of suppositions, and is 
entirely unhistorical. So far as can be discovered the 
heretical sects of the Middle Ages rested upon a system 
of Mamcbaeism which was imported into Europe from 
the East (see Manioiuiism). The Manichman system of 
dualism, with its severe asceticism, and its individualism, 
which early passed into antinomianism, was attractive to 
many minds in the awakening of the 11th century. Its 
presence in Europe can first be traced in Bulgaria soon 
after its conversion in 862, 1 where the struggle between 
the Eastern and Western churches for the new converts 
opened a way for the more hardy speculations of a system 
which had never entirely disappeared, and found a home 
amongst the Paulicians in Armenia. The name of Cathari, 
taken by the adherents of this new teaching, sufficiently 
shows the Oriental origin of their opinions, which spread 
from Bulgaria amongst the Slavs, and followod tho routes 
of commerce into central Europe. The earliest record of 
their presence there is the condemnation of ten canons of 
Orleans as Manichees in 1022, and soon after this we find 
complaints of the prevalence of heresy in northern Italy 
and in Germany, The strongholds of these heretical 
opinions were the great towns, the centres of civilization, 
because there the growing sentiment of municipal inde- 
pendence, and the rise of a burgher class through commerce, 
created a spirit of criticism which was dissatisfied with the 
worldly lives of tibe clergy and their undue influence in 
affairs. 

The system of Catharism recognized two classes of 
adherents, credences and perfect The p&rfecti only wero 
admitted to its esotorio doctrines and to its superstitions 
practices. To the ordinary men it seemed to be a reform- 
ing agency, insisting on a high moral standard, and trp- 
hpiding the words of Scripture against the traditions of an 
1 Sdnridt, mtofa m ww; u 7, 
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ovorgrown and worldly church. Its popular aim and its 
rationalistic method made men overlook its real contents, 
which were not put clearly before them. It may bo said 
generally that Catharism formed the abiding backgiound 
of mediaeval heresy. Its dualistic system and its anti- 
social principles were known only to a few, but its anti- 
ecclesiastical organization formed a permanent nucleus 
round which gathered a great deal of political and ecclesi- 
astical discontent. When this discontent took any in- 
dependent form of expression, zeal, which was not always 
accompanied by discretion, brought the movement into 
collision with the ecclesiastical authorities, by whom it was 
condemned as heretical. When once it was in conilict 
with authority it was driven to strengthen its basis by a 
more pronounced hostility against the system of the 
church, and generally ended by boirowing something from 
Catharism. The result was that in the beginning of the 
13th century there was a tendency to class all bodies of 
heretics together: partly their opinions had coalesced; 
partly they were assumed to be identical. 

Most of these sects were stamped out before the period 
of the Middle Ages came to a close, The Waldenses, 
under their more modem name of the Vaudois, have sur- 
vived to the present day in the valleys of Piedmont, and 
have been regarded as at once the most ancient and the 
most evangelical of the mediaeval sects. It is, however, 
by no means easy to determine their original tenets, as in 
the 13th and 14th centuries they were a body of obscure 
aud unlettered peasants, hiding themselves in a comer, 
while in the 16th century they were absorbed into the 
general movement of the Reformation, As regards their 
antiquity, the attempts to claim for them an earlier origin 
than the end of the 12th century can no longer be sus- 
tained, They rested upon the supposed antiquity of a 
body of Waldensian literature, which modern criticism has 
shown to have been tampered with. The most important 
of these documents, a poem in Provencal, “La Nobla 
Leyczon,” contains two lines which claimed for it the date 
of 1100:— 

Ben ha mil e cent anez compli ehtierament 

Que fo senpta l*ora, car sen al derier temp. 

But it was pointed out 1 that in the oldest MS. existing 
in the Cambridge university library the figure 4 had been 
imperfectly erased before the word “cent/' a discovery 
which harmonized with the results of a criticism of the, 
contents of the poem itself. This discovery did away 
with the ingenious attempts to account for the name -of 
Waldenses from some other source than from the historical 
founder of the sect, Peter Waldo or Valdez. To get rid 
of Waldo, whose date was known, the name Waldenses or 
Vallenses was derived from Vallis, because they dwelt in 
the valleys, or from a supposed Proven§al word Vaudes, 
which meant a sorcerer. 

Putting these views aside as unsubstantial, we will con- 
sider the relation of the Waldenses as they appear in 
actual history with the sects which preceded them. Already 
in fcho 9th century there were several protests against the 
rigidity and want of spirituality of a purely sacerdotal 
church. Thus Berengar of Tours (999-1088) upheld the 
symbolic character of the Eucharist and the superiority of 
the Bible over tradition. The Paterines in Milan (1045) 
raised a protest against simony and other abuses of the 
clergy, and Pope Gregory VII. did not hesitate to enlist 
their Puritanism on the side of the papacy and make them 
his allies in imposing clerical celibacy^ In 1110 an apos- 
tate monk in Zeeland, Tanchelm, carried their views still 
further, and asserted that the sacraments were only valid 
through the merits and sanctity of the ministers. In 

1 Bradshaw, in fmmmtkm Qf Cambridge Antiquarian Society, 
1842. The text edited by Montet, 4tn # 1887. 
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Fiance, at Embrun, Peter de Bruys founded a sect known 
as Petrobiusians, who denied infant baptism, the need of 
consecrated churches, transubstantiation, and masses lor 
the dead. A follower of his, a monk, Heniy, gave tbo 
name to another body known as Henricians, who centred 
in Tours. The teachers of these now opinions wore men 
of high character and holy lives, who iu spite of pei&ecution 
wandered from place to place, and made many com eits 
from those who were dissatisfied at the want of clerical 
discipline which followed upon the struggle lor tempoial 
supremacy into which the icioiming projects of Gregory 
VII. had earned the church. 

It was at this time (1170) that a lich mei chant of 
Lyons, Peter Waldo, sold his goods and gave them to tlic 
poor; then he went forth as a preacher ol voluntary 
poveity. His followers, the Waldenses, or poor men of 
Lyons, were moved by a religious feeling which could lmd 
no satisfaction within *be actual system of the church, as 
they saw it before them. Like Kfc Francis, Waldo adopted 
a life of poverty that he might be fiee to preach, but with 
this difference that the Waldenses preached the doctrine 
of Christ while the Franciscans preached the person of 
Christ, Waldo reformed teaching while Francis kindled 
love ; hence the one awakened antagonisms which the 
other escaped. For Waldo had a translation of the New 
Testament made into Provencal, and his pieachers not 
only stirred up men to more holy lives but explained the 
Scriptures at their will. Such an interference with the 
ecclesiastical authorities led to difficulties. Pope Alexander 
III., who had approved of the poverty of the Waldensians, 
prohibited them from preaching without the permission of 
the bishops (1179). Waldo answered that he must obey 
God rather than man. The result of this disobedience 
was excommunication by Lucius III. in 1184. Thus a 
reforming movement became heresy through disobedience 
to authority, and after being condemned embarked on a 
course of polemical investigation how to justify its own 
position. Some were readmitted into the Catholic Church, 
and one, Durandus de Osca (1210), attempted to found 
an older of Pauperes Catholici, which was the foreiunner 
of the order of St Dominic. Many were swept away in 
the crusade against the Albigenses (q.v.). Others made an 
appeal to Innocent III, protesting their orthodoxy. Theii 
appeal was not successful, for they were formally condemned 
by the Lateran council of 1215. 

The earliest definite account given of the Waldensian 
opinion is that of the inquisitor Sacconi about 12 50. 2 
He divides them into two classes, those north of the Alps 
and those of Lombardy, The first class hold (1) that 
oaths are forbidden by the gospel, (2) that capital punish- 
ment is not allowed to the civil power, (3) that any lay 
man may consecrate the sacrament of the altar, and (4) 
that the Roman Church is not the church of Christ. The 
Lombard sect went farther in (3) and (4), holding that no 
one in mortal sin could consecrate the sacrament, and that 
theRoman Church was the scarlet woman of the Apocalypse, 
whose precepts ought not to bo obeyed, especially those 
appointing fast-days. This account sufficiently shows the 
difference of the Waldenses from the Cathari ; they were 
opposed to asceticism, and had no official priesthood ; at 
the same time their objection to oaths and to capital 
punishment are closely related to the principles of the 
Cathari, Their other opinions were forced upon them by 
their conflict with the authority of the church. When 
forbidden to preach without the permission of tho bishop, 
they were driven to assert the right of all to preach, with- 
out distinction of age or sex. This led to the further 
step of setting up personal merit rather than ecclesiastical 
ordination as the ground of tho priestly office. From th is 
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followed again the conclusion that obedience was not due to 
an unworthy priest, and that his ministrations were invalid. 

These opinions were subversive of the system of the 
medieval church, and were naturally viewed with great 
disfavour by its officials ; but it cannot fairly be said that 
they have much in common with the opinions of the 
II dormers of the 16th century. The mediaeval church set 
forth Christ as present in the oiderly community of the 
faithful; Piotestantism aimed at setting the individual in 
immediate communion with Christ, without the mechanical 
intervention of the officeis of the community ; the Wal- 
denses merely set forwaid a new criteiion of the orderly 
arrangement of the church, according to which each mem- 
ber was to sit in judgment on the works of the ministers, 
and consequently on the validity ot their ministerial acts. 
It was a rude way of expressing a desire for a more 
spiritual community. The earliest known document pro- 
ceeding from the Waldensians is 8m account of a confer- 
ence held at Bergamo in 1218 between the Ultramontane 
and the Lombard divisions, in which the Lombards showed 
a greater opposition to the recognized priesthood than did 
their northern brethren. 1 

As these opinions became more pronounced persecution 
became moie severe, and the breach between the Waldenses 
and the chuich widened. The Waldenses withdrew alto- 
gether from the ministrations of the church, and chose 
ministers lor themselves whose merits were recognized by 
the body of the faithful Election took the place of 
ordination, but even here the Lombards showed their 
difference from the Ultramontanes, and recognized only 
two orders, like the Cathari, while the northern body kept 
the old three orders of bishops, priests, and deacons. 
Gradually the separation from the church became more 
complete : the sacraments were regarded as merely sym- 
bolical; the priests became helpers of the faithful; 
ceremonies disappeared ; and a new religious society arose 
equally unlike the mediaeval church and the Protestantism 
of the 16 th century. 

The spread of these heretical sects led toresolute attempts 
at their suppression. The crusade against the Albigensians 
could destroy prosper o as cities and hand over lands from 
a heedless lord to one who was obedient to the church ; 
but it could not get rid of heresy. The revival of preach- 
ing, which was the work of the order of St Dominic, did 
more to combat heresy, especially where its persuasions 
were enforced by law. The woik of inquisition into cases 
of heresy proceeded slowly in the hands of the bishops, 
who were too busy with other matters to find much time 
for sitting in judgment on theological points about which 
they were imperfectly informed. The greatest blow struck 
against heresy was the transference of the duty of inquiry 
into heresy from the bishops to Dominican inquisitors. 
The secular power, which shared in the proceeds of the 
confiscation of those who were found guilty of heresy, was 
ready to help in carrying out the judgments of the 
spiritual courts. Everywhere, and especially in the district 
round Toulouse, heretics were keenly prosecuted, and 
before the continued sea l of persecution the Waldenses 
slowly disappeared from the chief centres of population 
and hx)k refuge in the retired valleys of the Alps. There, 
in the recesses of Piedmont, where the streams of the 
Police, the Angrogne, the Glusone, and others cleave the 
sides of the Alps into valleys which converge at Susa, a 
settlement of the Waldensians was made who gave their 
name to these valleys of the Vaudois. In the more 
ae&eaaflffe regions north and south heresy was exposed to 
a steady prOoeen of persecution, and tended to assume 
Am^ng the valleys it less easily 
reyhed* and reined ^ organization and its old oon- 


tenth. Little settlements of heretics dispersed throughout 
Italy and Provence looked to the valleys as a place of 
refuge, and tacitly regarded them as the centre of their 
faith. At times attempts were made to suppress the sect 
of the Vaudois, but tho nature of the country which they 
inhabited, their obseuxity, and their isolation made the 
difficulties of their suppression greater than the advantages 
to be gained fiom it. However, in 1487 Innocent VIII. 
issued a bull for their exteimmation, aud Alberto de’ 
Capitanei, archdeacon ot Cremona, put himself at the head 
of a crusade against them. Attacked in Dauphmd and 
Piedmont at the same time, the Vaudois weie hard 
pressed ; but luckily their enemies were encircled by a 
tog when marching upon their chief refuge in the valley 
of the Angrogne, and were repulsed with great loss. 
After this Chailes II., duke of Piedmont, interfered to 
save his territories from further coufusion, and promised 
the Vaudois peace. They were, however, sorely reduced by 
the onslaught which had been made upon them, and lost 
their ancient spirit of independence. When the Lutheran 
movement began they were ready to sympathize with it, and 
ultimately to adapt their old beliefs to those of the rising 
Protestantism. Already there were scattered bodies of 
Waldenses in Germany who had influenced, and afterwards 
joined, the Hussites and the Bohemian Brethren. 

The last step in the development of the Waldensian 
body was taken in 1530, when two deputies of the Vaudois 
in Dauphin 6 and Provence, Georges Morel and Pierre 
Masson, wore sent to confer with the German and Swiss 
Reformers. A letter addressed to CEcolompadius 2 gives 
an account of their practices and beliefs at that time, 
and shows us a simple and unlettered community, which 
was the survival of an attempt to form an esoteric reli- 
gious society within the mediaeval church. It would 
appear that its members leceived the sacraments of baptism 
and the holy communion from the regular priesthood, at 
all events sometimes, but maintained a discipline of their 
own and held services for thoir own edification. Theii 
ministers were called barba> a Provenqal woid meaning 
guide. They were chosen from among labouring men, 
who at the age of twenty-five might ask the body of 
ministers to be admitted as candidates. If their character 
was approved they were taught during the winter months, 
when work was slack, for a space of three or four years, 
, after that they were sent for two years to serve as menial 
assistants at a nunnery for women, which curiously enough 
existed in a recess of the valleys. Then they were admitted 
to office, after receiving the communion, by the imposition 
of hands of all ministers present. They went out to preach 
two by two, and the junior was bound absolutely to obey 
the senior. Clerical celibacy was their rule, but they admit 
that it created grave disorders. The ministers received 
food and clothing from the contributions of the people, 
but also worked with their hands ; the result of this was 
that they were very ignorant, and also were grasping after 
bequests from the dying. The affairs of the church were 
managed by a general synod held every year. The duties 
of the barbas were to visit all within their distiicl once 
a year, hear their confessions, advise and admonish them; 
in all services the two ministers sat side by side, and one 
spoke after the other. In point of doctrine they acknow- 
ledged the seven sacraments, but gave them a symbolical 
meaning; they prayed to the Virgin and saints, and 
admitted auricular confession, but they denied purgatory 
and the sacrifice of the mass, and did not observe fasts or 
festivals After giving this account of themselves they 
ask for information about several points in a way which 
shows the exigencies of a rude and isolated society, and 
finally they say that they have bffin much disturbed by the 
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Lutheran teaching about freewill and predestination, for 
they had held that men did good works through natural 
virtue stimulated by God’s grace, and they thought of 
predestination in no other way than as a pa it of God’s 
foreknowledge. 

CEcolampadius gave them further instruction, especially 
emphasizing the wrongfulness of their outward submission 
to the ordinances of the church : “ God,” he said, “is a 
jealous God, and does not permit his elect to put 
themselves under the yoke of Antichrist.” The result of 
this intercourse was an alliance between the Yaudois and 
the Swiss and German Reformers. A synod was held m 
1532 at Chanfoians m the valley of the Angrogne, wlieie 
a new confession of faith was adopted, which recognized 
the doctrine of election, assimilated the practices of the 
Yaudois to those of the Swiss congregations, 1 enounced 
for the future all recognition of the Roman communion, 
and established their own worship no longer as seciet 
meetings of a faithful few but as public assemblies for 
the glory of God, 

Thus the Yaudois ceased to be relics of the past, and 
became absorbed in the general movement of Protestantism. 
This was not, however, a source of quiet or security. In 
Fiance and Italy alike they were marked out as special 
objects of persecution, and the Yaudois Church has many 
lecords of martyrdom. The most seveie tiial to which 
the Yaudois of Piedmont were subjected occurred in 1655. 
The Congregation de Propaganda Fide established, in 
1650, a local council in Turin, which exercised a poweiful 
influence on Duke Charles Emmanuel II., who ordered that 
the Yaudois should be reduced within the limits of their 
ancient territory. Fanaticism took advantage of this 
order; and an army, composed partly of French troops of 
Louis XIV., partly of Irish soldiers who had fed before 
Cromwell, entered the Yaudois valleys and spread destruc- 
tion on every side. They treated the people with horrible 
barbarity, so that the conscience of Europe was aroused, 
and England under Cromwell called on the Piotestant 
powers to join in remonstrance to the duke of Savoy and 
the French king. The pen of Milton was employed for 
this purpose, and his famous sonnet is but the condensation 
of his state papers. Sir Samuel Morland was sent on a 
special mission to Turin, and to him were confided by the 
Yaudois leaders copies of their religious books, which he 
brought back to England, and ultimately gave to tke^ 
university library at Cambridge. Large sums of money ' 
were contributed in England and elsewhere, and were sept 
to the suffering Yaudois. 

By this demonstration of opinion peace was made for a 
time between the Yaudois and their persecutors ; but it 
was a treacherous peace, and left the Vaudois with a 
hostile garrison established among them. Their worship 
was prohibited, and their chief pastor, Leger, was obliged 
to flee, and in his exile at Leyden wrote his Histoire 
Generate des iSglises Vaud vises (1681). The revocation of 
the edict of Nantes in 1685 began a new period of 
persecution, which aimed at entire extermination. This 
was found so difficult that the remnant of the Vaudois, to 
the number of 2600, were at last allowed to withdraw to 
Geneva. But the love of their native valleys was strong 
among the exiles, and in 1689 one of their pastors, Henri 
Arnaud, led a band of 800 men to the reconqucst of their 
country. Hi s first attempts against the Fronch were suc- 
cessful; and the rupture between Victor Amadeus, duke of 
Savoy, and Louis XIV, brought a sudden change of fortune 
to the Yaudois. They were recognized once more as citizens 
of Savoy, and in the war against France which broke out 
in 1696 the Yaudois regiment did good service for its duke* 
The peace of Utrecht saw the greater part of the French 
territory occupied by the Yaudois annexed to Savoy, and, 
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though there wore frequent threatening^ of persecution, 
the idea of toleration slowly prevailed m the policy of the 
house of Savoy. The Vaudois, who had undergone all 
these vicissitudes, were naturally reduced to poverty, and 
their ministers weie partially maintained by a subsidy from 
England, which was granted by Queen Anne. The Ibth 
century, howe\er, was a time of lcligious decadence oven 
among the Alpine valleys, and the outbreak of the French 
Revolution saw the Yaudois made subjects of France 
This led to a loss of the English subsidy, and they applied 
to Napoleon for an equivalent. This was granted, and 
their church was organized by the state. On tho restora- 
tion of the house of Savoy in 1816 English influence was 
used on behalf of the Yaudois, who received a limited 
toleLation. From that time onwaids the Vaudois became 
the objects of much interest in Protestant countries. 
Large sums of money were collected to build hospitals 
and chiu dies among their valleys, and they were looked 
upon as thp possible centre of a Protestant church 
in Italy. Especially from England did they receive 
sympathy and help. An English clergyman, Dr Gilly, 
visited tho valleys in 1823, and by his writings on the 
Yaudois Church attracted considerable attention, so that 
he was enabled to build a college at La Torre. Moreover, 
Dr Gilly’s book (A Visit to the Valleys of Piedmont), chanc- 
ing to fall into the hands of an officer who had lost his 
leg at Waterloo, Colonel Beckwith, suggested an object 
for the energies of one who was loth at the age of tv enty- 
six to sink into enforced idleness. Beckwith visited the 
valleys, and was painfully struck by the squalor and 
ignorance of a people who had so glorious a past. He 
settled among them, and for thirty-five years devoted 
himself to promote their welfare. >He mained a Yaudois 
peasant girl, lived amongst the people, and established no 
fewer than 120 schools. Moreover he brought back the 
Italian language which had been displaced by the French 
in the services of the Vaudois Church, and in 1819 built a 
church for them in Turin. He lived in La Torre till his 
death in 1862, and the name of the English benefactor is 
still levered by the simple folk of the valleys whom he did 
so much to civilize. 

According to the latest official returns the Waldensian 
Church had, in 1886-87, 43 churches and 38 mission 
stations throughout Italy. The ordained pastois num- 
bered 37, evangelists 6, and male and female teacheis 56, 
the total number of salaried agents being 124. The 
church had 4005 members, and the day schools were 
attended by 2206 scholars, the Sunday schools by 2482. 
The total income, about three-fourths of it contributions 
from the United Kingdom and other Protestant counfciies 
of northern Europe, amounted to upwards of <£10,000. 

The liteiatuie on the subject of tho Waldensian and other setts 
is copious. For their xise tho most impoitant authorities aie to 
be found in Moneta, Aduasus Catharos et Waldanses , D* Argentic, 
Colled U) Judicwnm de Hovis Error ibas ; Alanus, Ad versus Hseie- 
ticos ; D’Achery, Spialegw, vol. i.; G-iet&ei, Opoia, vol. x. ; Lim- 
boieh, Histor m Ziiquuntumi, at the end of which is the Liber 
Smtentwrmi of the Inquisition of Toulouse fiom 1007-1322 Of 
modem books may be mentioned Schmidt, Histoire des Catharcs ; 
Hahn, Gachiohte dcr neu-w t tmehaisefi en Kctzei ; Dieckhofl, I)%a 
Valdensiei in Mitt el alter ; Preger, Beitrage zm Gcschiehte tier 
Waldesicr ; Cantu, Gh EretuM m Italia, Comba, Storia della 
Riforma m Italia, and Histoire des Vaudois <T Italic , Tocco, 
L’Ercsia nel Medio Bvo; Montet, Histone httoanc des Vaudois ; 
Lea, History of the Inquisition of the Middle Ages, Amongst 
books dealing with the more modern history of tho Yaudois 
specially aie Leger, Histoire des VEqlises Vaudoises ; Arnaud, 
Histoire de la Renirh des Vaudm : Pen in, Histoire dts Vctudcns ; 
Monas tier, Histme de iAcjlue Vaudoise , Mu&ten, LTirrnl des 
Alpes ; Gilly, Excursion to the Valhys of Biedmont, and Researches 
on the Waldemcms ; Todd, The Waldensian Manuscripts ; Molia, 
The Origin, TmecuMm, and Doctrines of the Waldensians. (M.O.) 
WALDO, Y axdo, op Valdez, Peter. See p. 323 mpra» 
WALES. See Engiaot. 
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WALKER, a town of Northumberland, England, on the 
north bank of the river Tyne, 2 miles east of Newcastle- 
on-Tyne, with which it is connected by railway. Christ 
Church, in the Perpendicular style, erected in 1848, con- 
sists of chancel, nave, aisles, and tower with beautiful 
illuminated clock erected in 1887. The windows of the 
church are all monumental stained glass. There is a large 
colliery, in which at one time was a salt spring, which was 
used in the manufacture of soda, begun by permission of 
the Government in 1795, by a company who may be re- 
garded as the first producers of mineral alkali and soda in 
England. Along the banks of tbe Tyne there are large iron 
and chemical works, coal staiths, ship- and boat-building 
establishments, and brick and tile works. The corporation 
of Newcastle-on-Tyne are lords of the manor. Tbe town 
is formed of what were formerly the villages of Walker, 
Low Walker, and Walker Quay. It is governed by a local 
board of health of twelve members. The population of 
the urban sanitary district (area 1200 acres) # in 1871 was 
8888, and in 1881 it was 9527. 

WALKER, Frederick (1840-1875), subject painter, 
was born in Macylebone, London, on May 24, 1 840. While 
very young he began to draw from the antique in the 
British Museum, and at the age of sixteen he, was placed 
in the office of Baker, an architect. The occupation proved 
uncongenial ; at the end of eighteen months he resumed 
his work from the Elgin marbles at the Museum, attending 
art classes; and in March 1858 he was admitted a student 
of the Royal Academy. He soon turned his attention to 
designing for the wood-engravers, and served an apprentice- 
ship of three years with J. W. Whymper. His earliest 
book-illustrations appeared in 1860 in Once a Week, a 
periodical to which he contributed largely, as also to the 
ComhiU Magazine^ where his admirable designs to the 
works of Thackeray and those of his daughter appeared. 
These woodcuts are among the most spirited and artistic 
works of their class, and entitle Walker to rank with 
Millais at the very head of the draughtsmen of our time 
who have dealt with scenes of contemporary life. In the 
intervals of work as a book-illustrator he practised painting 
in water-colours, his subjects being frequently more con- 
sidered and refined repetitions in colour of his black-and- 
white, designs, Among the more notable of his productions 
in water-colour are Spring, a Fishmonger’s Shop, the Ferry, 
and Philip in Church, which gained a medal in the Paris 
International Exhibition of 1867. He was elected an 
associate of the Society of .Painters in Water Coloufs in 
1864, and :a full member in 186 6 ; and in 1871 he became 
am associate of. the Royal Academy* His first oil picture, 
the Lost Path, was exhibited in the Royal Academy in 
1863, where it was followed in 1867 by the Bathers, one 
of the artist’s finest works, in 1868 by the, Vagrants, now 
in the National Gallery, in 1869 by the Old Gate, and 
In 1870 by jfche plough, & powerful Impressive render- 
ing; of /ruddy evening light, of which the landscape , was 
studi^ In Somerset. In 1871, he exhibited his tragic 

a subject 
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water-colours, is pure, powerful, and full of delicate gradations j lie 
had an admirable sense of design, and the figures ot his peasants 
at their daily toil show a grace and sweeping largeness of line which 
recalls the antique ; while the sentiment of his subjects is unfail- 
ingly refined and poetic. 

WALKER, Sears Cook (1805-1853), astronomer, was 
bora at Wilmington, Massachusetts, U.S., on March 28, 
1805. He kept a school at Philadelphia till 1845, wheu 
he was appointed assistant at the Washington observatory. 
Shortly afterwards he took charge of the astronomical 
department of the United States Coast Survey, where he 
was among the first to make use of the electric telegraph 
for the purpose of determining the difference of longitude 
between two stations, and he introduced the method of 
registering transit observations electrically by means of a 
chronograph. He also investigated the orbit of the newly 
discovered planet Neptune. He died at Cincinnati on 
January 30, 1853. 

WALLACE, Sir William, the most popular national 
hero of Scotland, is believed to have been the second son 
of Sir Malcolm Wallace of Elderslie and Auchinbothie, in 
Renfrewshire. The date of his birth is not certainly 
ascertained, but is usually given as 1270. The only 
authority for the events of his early life is the metrical 
history of Blind Harry. That authority cannot be 
implicitly relied on, though we need not conclude that 
the minstrel invented the stories he relates. He lived 
about two centuries later than Wallace, during which a 
considerable body of legend had probably gathered round 
the name, and these popular gestis ” he incorporates in 
his narrative. At the same time he professes to follow as 
his “autour” an account that had been written in Latin 
by John Blair, the personal friend and chaplain of Wallace 
himself. As Blair’s account has perished, we cannot tell 
how far the minstrel has faithfully followed his authority, 
but some comparatively recent discoveries have confirmed 
the truth of portions of the narrative which had pre- 
viously been doubted. At best, however, his authority 
must be regarded with suspicion, except when it is con- 
firmed by other and more trustworthy evidence. 

Only for a period of less than two years in his life — 
from the beginning of the insurrection in 1297 to the 
battle of Falkirk--does Wallace come before us in the 
clearest historical light. With the exception of one or 
two glimpses of him that we obtain from authentic 
j, historical documents, the recorded events of his later as of 
his earlier life rest on no more certain authority than 
that of Blind Harry; . 

In his boyhood, according to the usual accounts, he 
resided for some time at Dunipace, in Stirlingshire, with 
an uncle, who is styled “ parson w of the place. By this 
uncle he was partially educated, and from him he imbibed 
an enthusiastic love of liberty. His education was 
continued at Dundee, where he made the acquaintance 
of John Blair, On account of an incident that happened 
at Dundee— his slaughter of a young Englishman named 
Selby, for an insult offered to him— he Is said to have 
been outlawed, and, so, driven into rebellion against the 
English, Betaking himself to the wilds of the country, 

:. he gradually gathered round him % body of desperate 
men whom he led 
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were captured or slain. The burning of the Barns of 
Ayr, the .quarters of English soldiers, in revenge for the 
treacherous slaughter of his uncle, Sir Ronald Crawford, 
and other Scottish noblemen, followed. The success of 
these exploits induced the English king to take measures 
for staying the insurrection. A large army, under the 
command of Sir Henry Percy and Sir Robert Clifford, 
was sent against the insurgents, and came up with them 
at Irvine. Dissensions broke out among the Scottish 
leaders, and all Wallace’s titled friends left him and 
made submission to Edward, except the ever faithful Sir 
Andrew Moray. The treaty of Irvine, by which these 
Scottish nobles agreed to acknowledge Edward as their 
sovereign lord, is printed in Rymer’s Fcedera . It is dated 
9th July 1297, and is the first public document in which 
the name of Sir William Wallace occurs. Wallace retired 
to the north, and although deserted by the barons was 
soon at the head of a large army. The vigour and success 
of his operations was such that in a short time he 
succeeded in recovering almost all the fortresses held by 
the English to the north of the Forth. He had begun 
the siege of Dundee when he received information that 
an English army, led by the earl of Surrey and Cressing- 
ham the treasurer, was on its march northward. Leaving 
the citizens of Dundee to continue the siege of the castle, 
he made a rapid march to Stirling. Encamping in the 
neighbourhood of the Abbey Craig — on which now stands 
the national monument to his memory — he watched the 
passage of the Forth. After an unsuccessful attempt to 
bring Wallace to terms, the English commander, on the 
morning of 11th September 1297, began to cross the bridge. 
When about one-half of his army had crossed, and while 
they were still in disorder, they were attacked with such 
fury by Wallace, that almost all — Cressingham among the 
number — were slain, or driven into the river and drowned. 
Those on the south side of the river were seized with 
panic and fled tumultuously, having first set fire to the 
bridge. The Scots, however, crossed by a ford, and con- 
tinued the pursuit of the enemy as far as Berwick. Sir 
Andrew Moray fell in this battle. The results of it were 
important. The English were everywhere driven from 
Scotland. To increase the alarm of the English, as well 
as to relieve the famine which then prevailed, Wallace 
organized a great raid into the north of England, in the 
course of which he devastated the country to the gates of 
Newcastle. On his return he was elected guardian of 
the kingdom. In this office he set himself to reorganize 
the army and to regulate the affairs of the country. His 
measures were marked by much wisdom and vigour, and 
for a short time succeeded in securing order, even in the 
face of ; the jealousy and opposition of the nobles. Edward 
Was in Flanders when the news of this successful revolt 
reached him. He hastened home, and at the head of a 
great army entered Scotland in July 1298, Wallace 
was obliged to adopt the only plan of campaign which 
could give any hope of success. " He slowly retired before 
, the English monarch, driving off - all supplies and wasting 
the country. The nobles as usual for the most part 
deserted his standard; Those that remained thwarted his 


account of his distress is one of the finest and most 
touching passages in the poem. With the remains of his 
army Wallace found refuge for the night in the Torwood 
— known to him from his boyish life at Dunipace. He 
then retreated to the north, burning the town and castle 
of Stirling on his way. He resigned the office of 
guardian, and betook himself again to a wandering life 
and a desultory and predatory warfare against the English. 
At this point his history again becomes obscure. He is 
known to have paid a visit to France, with the purpose of 
obtaining aid for his country from the French king. 
This visit is narrated with many untrustworthy details 
by Blind Harry ; but the fact is established by other and 
indisputable evidence. When in the winter of 1303-4 
Edward received the submission of the Scottish nobles, 
Wallace was expressly excepted from all terms. And 
after the capture of Stirling Castle and Sir William 
Oliphant, and the submission of Sir Simon Fraser, he was 
left alone, but resolute as ever in refusing allegiance to 
the English king. A price was set upon his head, and 
the English governors and captains in Scotland had orders 
to use every means for his capture. On the 5th August 
1305 he was taken — as is generally alleged, through 
treachery — at Robroysfcon, near Glasgow, by Sir John 
Menteith, carried to the castle of Dumbarton, and thence 
conveyed in fetters and strongly guarded to London. He 
reached London on the 22d August, and next day was 
taken to Westminster Hall, where he was impeached as a 
traitor by Sir Peter Mallorie, the king’s justice. To the 
accusation Wallace made the simple reply that he could 
not be a traitor to the king of England, for he never was 
his subject, and never swore fealty to bim. He was found 
guilty and condemned to death. The sentence was executed 
the same day with circumstances of unusual cruelty. 

The cause of national independence was not lost with the life of 
Wallace. Notwithstanding the cruelty and indignity amid which 
it terminated, that life was not a failure. It has been an inspiration 
to his countrymen ever since. The popular ideas regarding his 
stature, strength, bodily prowess, and undaunted courage are con- 
firmed by the writers nearest his own time — Wyntoutx and Fordun. 
And indeed no man could in that age have secured the personal 
ascendency which he did without the possession of these qualities. 
The little we know of his statesmanship during the short period he 
was in power gives proof of political wisdom. His patriotism was 
conspicuous and disinterested. He was well skilled in the modes 
of warfare that suited the country and the times. That he failed in 
freeing his country from the yoke of England was due chiefly to the 
1 jealousy with which he was regarded by the men of rank and power. 
But ha had a nobler success in inspiring his countrymen with a spirit 
which made their ultimate conquest impossible. (A, F. H.) 

WALLACE, William (1768-1843), mathematician, 
was born on September 23, 1768, at Dysart, in Fife- 
shire, where he received his school education.^ In 1784 
his family removed to Edinburgh, where he himself was 
set to learn the trade of a bookbinder ; but his taste for 
mathematics had already developed itself, and he made 
such use of his leisure hours that before the completion of 
his apprenticeship he had made considerable acquirements 
in geometry, algebra, and astronomy. , He was further 
assisted in his studies by Professors Robison and Playfair, 
tp whom his abilities had become known. After various 
changes of situation, dictated mainly by a desire to gain 


, councils by their jealousies. H^ plin, however, came very ; time for study, he b4ame assistant teacher of mathematics 
n&tr being successful: Edward, compelled by toibA academy of Perth in 1794, and this post he ex- 

had already givch orders tt>t ofianged in 1803 for a mathematical mastership in the 

"Goto at Grent Marlow (afterwards at 
army, theft kt EirHistcn, was imme^ately set in motion, inl8f I he was- chosen to succeed Playfair 

ah:\EdiiiburghL, ..and - in 183$,' 
to retire, he • received" *. 

md MmAp, with pension for life. He died in Edinburgh, 
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Wtfthemaliuil Ompmn n I? tween 1 SOI mil 1S10 lie lonlnbutid 
the <11 tides “AL,dn i Come Sections, 55 “ lngonometiy, met 

several others in inatbanatii il and phv sital sennet to the fourth 
edition oi the Bn ythp'i (Ua B) itcnimia ind some of these wo e le 
tuned m snbse |ut nt < ilitions fi mi the filth to the eighth inclusive 
He w is also the lufchoi of the principal matin nntn al ai tides m 
the ZtoD jh Bn /cd/a ha, edited hj Bienstei (ISOS- 30) Sub 
joined is i list of lus moie impoitant pip is eontnl utoel to the 
futitu ho?u> of tlie l oval Souc tj ol Lelmbm^h — Gconietneal 
Ponsins, xutli Lsunplcs cf Unit Apphcitions to the Solution of 
Pioilems (17%) £ A liuv Me the l of e\pussnig the Coeffi leiiis 
m tlio Development o l the Tumult v\lndi lcpiesents fhe Mutuil 
P ituilation ol two 1 laiuts 5 (1802) , “ Hew S lies tot the Quieli \ 
tim oMlie ComeSutions aid the Computation cf Logarithms 
(ISOS), “Invests ition ot lumule toi finding tit Lo^inthms ot 
r i n^onomc hie il Ouan titles fi m one motlui (1S2 j) “ Vi omit 
of the Invention ot tin Puito^i qh, and i De sciiptiou ol the 
Eidogi ipli,’ 5 the lattex linns* m mstiumcnt of his own invention 
(1831) , “Analogous Piopatn a of Elliptic ind Hyptibolic bectois 55 
(1839), and “Solution of a Functional Equation, with its Applica 
tion to the Paulk logiam of Ton cs and the Cui vo of Equilibi ition 55 
In 1S36 ho contributed “Iwo Lleinontaiy Solutions of Kepla s 
Piobltm by the Angulai C lie ulus to the Royal Astionomicol 
Society, andfoi tho Caralnidgc Philosophical Socmtyhe wiote i 
paper on “(icometneil Theoiems and Foimulc, paihculaily ap 
plieable to some Oeodctieal Problems 5 

WALLASEY, a town of Cheshire, England, on rising 
giound near a branch of the Meisey called Wallasey Pool, 
which bounds it on the >S E , while to the N W is the 
Irish Sea It is about 2 miles noith west of Birkenhead, 
of which pait of it is practically a subuib, and Wallasey 
Pool is now occupied by the Gieat Float, forming an 
immense dock of about 150 acies The church ot St 
Hihiy, lcbuilt m the 18th century, with the exception of 
the tower bearing date 1536, having been gutted by hie 
m 1857, the whole, except the tower, was rebuilt m the 
Eaily English style The fiee grammai school, built and 
endowed by Major Hairy Meois m 1656-57, was le estab 
hshed under a scheme oi the chanty commissioners, and 
reopened m 1876 On the shore of the Irish Sea is 
Leasowe Castle, once known as Mock “Beggar Hall, and 
supposed to have been erected by the earls of Derby m the 
reign of Elizabeth, m older to witness the races On the 
sides of Wallasey Pool aie remains of a submarine forest 
bed, m which vanous animal skeletons hav e been found 
The population of the urban sanitary distnet (which 
includes Liscard and Poulton, with Seacomb, the total 
area being 3108 acies) m 1871 was 14,944, and m 1881 
it was 21,192 

At the Conquest Wallasey formed pait of tho possessions of, 
Robert de Rhuddlan, and on Ins decease became pait of the fee of 
Halton In tho reign of Elizabeth it had a small port, to which 
there belonged three barques and fourteen men In 1668 the manor 
was possessed by the earl of Deiby, but vanous parts aftei waids 
became alienated For a consideiablo trme the horse races held on 
what was then a common had considerable leputation, but they 
weio discontinued m 1760 At these races the duke of Monmouth, 
son of Charles II , once lode his own horse ind won the plate 

WALLA WALLA, a city and the county seat of Walla 
Walla county, Washington Territory, United States, is 
situated m a valley on Mill Creek, a tributary of the 
Walla Walla, in a fertile agricultural region, devoted 
mainly to the growth of wheat, fruit, and vegetables. 
The population, which in I860 was 3588, was estimated 
at 6000 ml 888 

WALLENSTEIN (properly Waxdstrin), Adalbert 
BuftHBttr* Von (1583-1634), duke of Fnedland, Sagan, 
and Mecklenburg, was born on the hereditary estate of his 
family, Hetmanic, in Bohemia, on 15th September 1583 
His parents were Protestants, and in early youth he 
attended the school of the Brothers of the Common Life 
at Kosohumberg. After the death of his parents he was 
sent by his uncle, Slawafca, t?o the Jesuit college at Olmutz, 
mare hejoiued the Homan Oatholm Church In 1599 he 
weut cp fhe uxdveraitr of Altdorf, which he had to leave in 
of boyish tollies. Afterwards he studied 
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at Bologna and Padua, and, according to the custom of the 
young nobles of the time, visited many places in southern 
and western Etuope While m Padua, he ga\ e much atten 
tion to astiology, and dm mg the lest of his life he seems 
never to have wavered m the conviction that he might 
trust to the stars for indications as to his destiny 

Tor some time Wallenstein served m the aimy of the 
emperor Rudolph II m Hungary In 1606 he leturned 
to Bohemia, and soon afterwards he married a nch widow, 
Lucietia Nikossie von Landeck, who^e lands m Moravia 
he uihen ted aftei hei death m 1614 Suppoittng the aich 
duke Feidmand m hi war with Venice, he became f iv om 
ably known at couit, and his influence was mci eased by 
his marnage with Isabella Kathanna, daughtei of Count 
Harnch, a confidential advisei of the emperoi Matthias 

In the disturbances which broke out m Bohemia in 1618 
— disturbances which proved to be the beginning of the 
Thirty Years’ War— advances were made to Wailonstem 
by the i evolutionary party , but he prefeired to associate 
himself with the imperial cause, for which he repeatedly 
fought with marked success In 1620 he was made 
quartei master geneial of the army of the League, com 
manded by Tilly Wallenstein was not present at tho 
battle ot the Weissenberg (1620), but soon afterwards he 
did brilliant service as second m command of the army 
which opposed Bethlen Gabor m Moravia 

The battle of the Weissenberg placed Bohemia absolutely 
at the mercy of the empeior Ferdinand, and Wallenstein, 
who was a man of insatiable ambition, knew how to turn 
the prevailing confusion to his own advantage Through 
no very honourable means he secured the mheutance of 
the great estates belonging to his mother’s family, and tho 
emperor sold to him on easy terms vast tracts of confiscated 
lands His possessions he was allowed to form into a 
territory called Fnedland, and he was raised m 1622 to 
the rank of an imperial count and palsgrave, m 1623 to 
that of a prince. In 1625 he was made duke ot Filed 
land In the government of his principality he displayed 
much vigour and foresight He not only placed the ad- 
ministration of justice on a firm basis, but by many wise 
measures developed agriculture and mining and manufac- 
turing industries 

The early successes of the emperor Ferdinand in the 
Thirty Yeais’ War were due chiefly to the army of the 
League, which he could only indirectly control When he 
was thieatened with a coalition of the Piotestant powers, 
with Christian IV of Denmark as his most active enemy, 
he was anxious to have an army of his own, which should 
be more devoted than that of the League to the interests 
of his dynasty He had not, however, the means of secur 
mg the fulfilment of his wish. In these circumstances 
Wallenstein saw that he might have an oppoitunity of 
playing a great part m the events of the age , and accord 
mgly, early m 1626, he offered to raise an army for the 
imperial service After some negotiations the offer was 
accepted, the understanding being that the troops were 
to be maintained at the cost of the countries they might 
occupy. Wallenstein had always been a popular com- 
mander, and great numbers of recruits flocked to his 
standard, so that he soon found himself at the head of an 
army of 30,000 men With this force he marched north 
wards foi the purpose of co-operatmg with Tilly against 
Christian IV and Mansfeld. No engagement was fought 
in 1625, but on April 25, 1626, Wallenstein defeated 
Mansfeld at the bridge of DesBau, and later in the year 
Christian IV was defeated by Tilly at Lutter. Wallenstein 
pursued Mansfeld into Hungary, where the Protestant 
general effected a junction Vith Bethlen Gabon. Before 
the end of the year Mansfeld died, and Bethlen Gabor came 
to terms with the emperor. 
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Having established peace m Hungai}, Wallenstein pio 
ceedLd, m 10 J7, to clcai Silesia of some remnants ot 
Mansf eld’s aimy , and at this time he bought fioni the 
cmperoi the duchy of Sagan, his outlay in the < onduct ot 
the wai being taken into account m the conclusion of 
the bargain He then joined Tilly in the stiuggle with 
Ohustian IV , and aftci wards took possession of the duchy 
of Mecklenburg, -which was granted to him m lewaid foi 
his sei vices, the heicditaiy dukes being clispliced on the 
gLOund that they had helped tlie Danish km to He faihd 
to eiptuie Stialsund, which ho besieged foi scveial months 
m 1628 This was his first impoitant icveise, xnd it caused 
him bittei disappointment, foi he had hoped that by obtain 
mg free access to the Baltic he might be able to make the 
empeioi as supieme at sea as he seemed to be on land 
It was a part of Wallenstein’s schemo that he should ob 
tain possession of the Hanseatic towns, and through them 
destroy the naval powex of the Scandinavian kingdom, the 
Netherlands, and England This plan completely broke 
down when he was compelled to withdraw his tioops fiom 
the brave city which he had sworn to take even if it were 
bound with chains to heaven Notwithstanding this check, 
the impenal cause prospered, and early m 1629 Chnstiun 
IV was obliged to accept teims of peace About the same 
time Ferdinand issued the famous edict of restitution, 
which excited deep resentment m eveiy Piotestant state 
in the realm 

Meanwhile Wallenstein had made for himself a host of 
enemies among the princes of the empite They regarded 
him as an upstait, and complained of the incessant exactions 
of his army Moreover, it was by no means cleai what he 
intended to do with the great force he had gatheied aiound 
him He was sometimes heard to speak ominously of the 
anogance of the pnnees, and it appealed piobable that he 
might tiy to bung them, Catholics and Protestants alike, 
into rigid subjection to the ciow n Again and again, thei t 
foie, the empeior was advised to dismiss him from his 
command Ferdinand was very unwilling to pait with one 
who had served him so well , but the demand was pressed 
so urgently by the electors m 1630 that he had no alter- 
native, and in September ot that yeai envois weie sent to 
Wallenstein to announce his lemoval Had the empeior 
declined to take this couise, the princes would probably 
have combined against him , and the result would have 
been a civil war even more senous than that which had 
ah eady brought so many disasters upon the country This 
was perfectly understood by Wallenstein, who therefore 
accepted the emperor’s decision calmly, and retiied to 
Gitschm, the capital of his duchy of Friedland 

Rome months before the dismissal of Wallenstein, 
Gustavus Adolphus had landed m Germany, and it soon 
became obvious that he was by far the most formidable of 
the enemies with whom the emperor had yet had to con- 
tend Tilly was defeated at Breitenfeld and m the battle 
of the Lech, where he received a mortal wound, and 
Gustavus advanced to Munich, while Bohemia was occupied 
by his allies the Saxons After the battle of Breitenfeld 
the emperor entreated Wallenstein to come once more to 
his aid Wallenstein at first declined; he had, indeed, 
been secietiy negotiating with Gustavus Adolphus, m the 
hope that he might thus be able to maintain his hold over 
his great possessions In the end, however, he accepted 
the offers made to him by Ferdinand, and m the spirag 
of 1632 he took the field with an army of more than 
40,000 men. This aimy was placed absolutely under his 
contiol, so that he assumed the position of an independent 
prince rather than of an ordinary subject 

His first aim was to drive the Saxons from Bohemia, 

- — an object which he accomplished without senous diffi- 
culty. Then he advanced against Gustavus Adolphus, who 
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attacked bim near Niutrabu^ on the Id ot September, 
but \ns dnven back On tlio 10th ot November 16 >2 a 
decisi\e battle was fought \t Lut^cn, m Raxony In this 
battle the imperialist* weie louted, but Gust vvi is Adolphus 
was killed 

To the disnny of Fudmand, WillensUm made no use 
ol the opportunity provided foi lnni by the death oi tht 
Swedi h kin^ but withdrew to wmtci quufceis m Bohcmn 
in tin cimpaign of lOolmuch a tomshment was caused 
b) his appuent unwilhn 0 ncss to attack tin enim} The 
tiuth was that be vvis piepaung to descit the unpci oi 
That lie smiucly desned to sccuie foi Goimmj the benefits 
of peaco is probable enough, but it is ccitam that he was 
also resolved to make foi himself a position of command 
ing impoitance He entered into negotiations with Saxony, 
Biandcnbuig, Sweden, and Trance, and oneot Ins condi 
tions was that the possession of the kingdom of Bohemia 
should be guaianteed to' him lie had vast and somewhat 
vague schemes foi the reorganization of the entnc constitu 
tional system of the empire, and he himself was to have 
supieme authonty m determining the political destinies ot 
his country 

Imtated by the dxstiust excited by his proposals, and 
anxious to make his powei felt, he at last assumed the 
offensive, and m Octobei he defeated the Rwedes at 
Stemau Soon after waids he entued Lusatia and took 
Goilitz and Bautzen, and despatched a troop of cavih} 
as far as Beilin He then lesumed the negotiations, and 
pressed foi a full and final acceptance of his plans In 
December he retired with his arm} to Bohemia, fixing his 
headquarteis at Filsen 

It had soon been suspected m Vienna that Wallenstein 
was playing a double pait, and the empeioi, encouiagcd b} 
the Spaniards at his court, anxiously sought for means oi 
getting i id of him Wallenstein was well aware of the 
designs formed against him, but displayed little energy m 
his attempts to thwait them This was due m part, no 
doubt, to ill health, ui pait to the fact that he trusted to 
the assuiances of hib astrologer, Rem, with whom he often 
confened He also felt confident that when the time came 
for his aimy to decide between him and the emperor the 
decision would be m his own favoui 

His principal officers assembled aiound him at a banquet 
on the 12th January 1634, when he submitted to them a 
.declaration to the effect that they would remain tiue to 
him This declaration they signed Moie than a month 
later a second paper was signed, but on this occasion the 
officeis’ expression of loyalty to then general was associated 
with an equally emphatic expression of loyalty to their 
emperor By this time Wallenstein had learned that he 
had too easily allowed himself to be lulled into a sense of 
security, and that he needed to act warily On the 24th 
of January the emperor had signed a secret patent lemov 
mg him from his command and requiring the army to obey 
Count Gallas, and impenal agents had been labom mg 
to undeimme Wallenstein’s influence Anotbei patent 
charging Wallenstein and two of his officers with high 
treason, and naming the geneials who were to assume the 
supreme command of the army, was signed on the lbth 
February, and published m Pi ague 

When Wallenstein heard of the publication of this 
patent, he realized the full extent of his danger, and on 
the 23d February, accompanied by seveial of his most 
intimate friends, and guarded by about 1000 men, lie went 
from Piken to Egei, hoping to obtain the protection of the 
Protestant general Bernard of Weimar After the arrival 
of the party at Egei, Colonel Gordon, the commandant, 
and Colonels Butler and Leslie agreed to nd the empeior 
of his enemy. On the evening of the 25th February 
Wallenstein’s supporters Jllo, Kinsky, Terzky, and Neumann 
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were received at a banquet by the three colonels, and 
murdered by several dragoons, Butler, accompanied by 
Captain Devereux and a number of soldiers, then hurried to 
the house where Wallenstein was staying, and broke into 
his room. He had just taken a bath, and was standing in 
his shirt ready to go to bed. He was instantly killed by a 
thrust of Devereux’s partisan. The body was taken to the 
citadel, and laid beside those of his murdered comrades. 
Wallenstein was buried at Gitschin, but in 1732 the 
remains were removed to the castle chapel of Miinchen- 
gratz. 

Ho direct orders for the murder of Wallenstein had 
been issued, but it was well understood that tidings of his 
death would be welcome at court. The murderers were 
handsomely rewarded for what they had done, and their 
deed was commended as a necessary act of justice. 

Wallenstein was tall, thin, and pale, # witli reddish hair, and eyes 
of remarkable brilliancy. He was of a proud and imperious temper, 
and was seldom seen to laugh. He worked hard, and invariably 
acted on the motto that if speech is silvern silence is golden. In 
times of supreme difficulty he listened carefully to the advice of 
his counsellors, but the final decision was always his own, and he 
rarely revealed his thoughts until the moment for action arrived. 
Few generals have surpassed him in "the power of quickly organiz- 
ing great masses of men and of inspiring them with confidence 
and enthusiasm ; and as a statesman he was distinguished for the 
boldness of his conceptions and the liberality of his sentiments. 
All his good qualities were, however, marred by a furious lust for 
power, in the gratification of which he allowed no scruples to stand 
in his way. 

See Forster, Albrecht van Wallenstein (1834) ; Barthold, GnchkMe des gressen 
deittscken Kriegs (1842-43) \ Arotln, Wallenstein (1846) ; Helbig, Wallenstein wid 
Arnim , 1683-8/* (1850), and Kaiser Ferdinand wid der Herzog von Frittdlmd, 
1638-8% (1853) ; Hurter, Znr Geschkhte Wallensteins (1855); Fiedler, Zur 
Geschkhte Wallensteins (I860); L. von Ranke, Geschkhte Wallensteins (3d ed., 
1872) ; Giadely, Geschkhte des dreissiygdhrigen Kriegs (1869). (J. SI.) 

WALLER, Edmund (1605-1687), enjoyed in the latter 
half of his long life a high reputation as a poet, which has 
been partly fixed by the compliments of Dryden and Pope. 
Waller is a singular and piquant figure in the history of 
the 17th century j his relations with Charles I, 5 with the 
Long Parliament, with* Cromwell, with Charles II, his 
position as a poet, as a courtier, as a privileged water- 
drinker among the bibulous Restoration wits, form a com- 
bination that has no parallel. The character might be 
paralleled, but the run of incidents is unique. , He was 
born at Coleshill, in Hertfordshire, March 3, 1605, and 
came of distinguished ancestry, landed gentry, with estates 
in Kent and other counties, and prominent places in the. 
public service from the reign of Henry V. downwards. 

' He inherited a position" of difficulty in view of the civil 
strife that began when he; reached manhood ; his mother 
was herself an ardent Royalist, but was connected by blood 
with ^ Hampden and by marriage with Cromwell His 
father died when he was eleven years old. He entered 
parliament at sixteen, and sat also in the first and in the 
third ; parliaments of Charles I Pfe was thus, as Clarendon 
, put it, nursed in parliament, and this early experience 
; him to make a figure afterwards ; but he took no 

part At >he time, the chief use that he made of his 
ahd a yqhth of fashion, being to 
•rfo : 1 With thiP' ad di tion to the 
ieft-.iiixi.by bis .father, he retired to his 
ftt»£ i&K&ed ilferataire. fids was. 



being Charles’s marriage with his queen Henrietta, which 
took place in 1625. The exact date of bis beginning 
acquires some interest from Johnson’s dictum that he wrote 
as smoothly at eighteen as at eighty, “ smoothness ” being 
his established merit; and the difficulty of determining the 
date arises from his not having “ gathered his sticks into 
a faggot” and published till 1645. The incidents that 
furnished him with themes for his peculiar artificial and 
decorative treatment occurred long before, — for example, 
the duke of Buckingham’s death in 1628, the taking of 
Salle in 1632, the repair of St Paul’s in 1633, the death of 
the earl of Carlisle in 1636, his courtship of Lady Dorothy 
Sidney — e< Saeeharissa ”• — between the death of his first 
wife in 1634 and Saccharissa’s marriage to another in 1639. 
But that the poems, as we now have them, were written 
immediately after the incidents glorified in his verse is an 
uncertain assumption, considering his elaborating habits, 
the strongly Royalist tone of Ms verses on public events, 
and tbe express statement of Clarendon, who was likely to 
have known if copies had been circulated in the society of 
the court long before they appeared in print. If they were 
at least retouched by him between the ages of thirty and 
forty, the wonder of his uniformity of manner from first 
to last — which, after all, has been somewhat exaggerated 
— is considerably lessened. 

In the struggle between king and parliament, "Waller 
tried at first to mediate, holding the king’s demands un- 
constitutional, but endeavouring through his advisers to 
induce him to modify them. He made such a mark as a 
speaker in the Short Parliament that at the opening of 
the Long Parliament he was chosen by the Commons to 
conduct the impeachment of Judge Crawley for his ship- 
money decision. Thereafter, as the struggle became fiercer, 
with a view apparently to prevent parliament from pro- 
ceeding to extremities, he engaged in what was known as 
Waller’s plot. The object of the plot seems to have been 
to restrain the extreme Parliamentarians by some public 
declaration of moderate opinion, but it was complicated 
with another plot, the object of which was to assist the 
king with armed force. All Waller’s relations, except his 
mother, were anti-Royalist, and it is said that his complicity 
was discovered by domestic treachery. He behaved with 
the most abject meanness when arrested by, order of Pym on 
May 31, 1643, saved himself by at once turning informer 
and making disclosures that were at least unreserved, and 
was let offi eventually with a fine of £10,000 and banish- 
ment It was from his exile in Paris, in 1645, that he 
directed his first publication of poems. He lived there in 
high repute as a wit and a munificent host till 1654, when 
Cromwell, at the intercession of his anti-Royalist relatives, 
allowed him to return to England, and try to mend his' 
impaired estate. He celebrated the Protector’s greatness 

a lofty panegyric, and Cromwell is said to have relished 
his pleasant qualities as a companion. It deserves to be 
noted, as evidence of a real admiration, that he wrote also 
a lament ** Upon the Death of the Lord Proteetor,” when 
the sincerity of his panegyric was less open to question. 
The Doem contains two famous nf hotho p . 4 
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agreed, but Clarendon refused, on tlie ground that he was 
a layman, and the refusal was sustained by the council. 
He thus failed in his only application for substantial 
evidence of the king's favour, but in every other respect 
the changed state of things made his old age happy and 
glorious. He entered parliament again, and became, 
Burnet says, “ the delight of the House, and, though old, 
said the liveliest things of any of them.” His witty 
sayings were circulated through the town, and, as J ohnson 
suspects, good things were fathered on him, — a tribute to 
his reputation. Although a water-drinker, he was a boon 
companion with the roystering wits, Dorset saying that 
“ no man in England should sit in his company without 
drinking, except Ned Waller.” Further, surviving all his 
early contemporaries, he found himself in higher reputa- 
tion than ever as a poet. His poems now went through 
several editions, each increased by new productions, though 
the bulk was never large. He wrote in his formed eulo- 
gistic fashion on topics of the day, on St James’s Park, on 
Somerset House, the victory over the Dutch, the queen’s 
birthday, the beauties, and other celebrities of the time. 
He fitted The Maid’s Tragedy with a happier ending in 
rhymed couplets, assisted Dorset and Godolphin in the 
translation of the Pompey of Corneille, and wound up his 
career becomingly with Divine* Poems , continuing to write 
to the last. He died in 1687, at the age of eighty-two, 
and at the height of his poetic reputation. Rymer of the 
Foedera , the savage critic of Shakespeare, wrote the epitaph 
for his tomb at Beaconsfield, in which it is recorded that 
“ inter poetas sui temporis facile princeps, lauream, quam 
meruit adoluscens, octogenarius haud abdicavit.” Fenton, 
Pope’s coadjutor in the translation of the Odyssey , edited 
and commented on his poems after his death, justifying the 
pains bestowed by comparing him to Petrarch and Malherbe. 

There can he no doubt that as a panegyrical poet, ready to over- 
lay any subject, entirely irrespective of its intrinsic worth, with 
a cleverly woven and tastefully coloured garment of words and 
images, Waller deserved all the admiration he received, and would 
be hard to beat in our literature. Fenton showed true discern- 
ment in urging that Ms excellence lay in commendation, whether 
or not he was right in adding that any ill-natured person could 
be a satirist. And complimentary poetry was so much in fashion 


when poets were courted and munificently rewarded by politicians 
that Waller’s fame from' the Restoration till the time or Walpole, 
who dispensed with the aid of complimentary poets, is easy to 
understand. But Mr G-osse’s recent contention that Waller 
must be regarded as the founder of the classical school, and that j 
Ms influence changed the course of our literature for a century, 
must pass as a hurried exaggeration. He was so eminently 
successful that he influenced minor poets at the close of his life 
and for . a generation afterwards, but his range of subjects as well 
as his art was extremely limited, and much larger and wider 
influences were at work. He is an example of one of the 
tendencies, but. it, is absurd to represent him as a commanding 
influence, except in a very humble field. He influenced pane- 
gyrical writing, and, inasmuch as this fell in with and influenced 
the tendency 14 to dress nature to advantage,” “to raise .sentiments 
above the vulgar pitch” with the borrowed riches of genuinely 
impassioned poetry,, it might be argued that' Waller’s influence 
, extended beyond his own narrow circle of aims. , But his effect on 
Dtyden or on Pope was; infinitesimal. Even on the form of the 
favourite “ classical ” couplet Waller’s single example cannot be 
held to have told in any considerable degree. It was already an 
established form for complimentary verse when he began to write. 

“ Waller was smooth,” it is. true, but Pope at once qualifies the 
compliment with areference;tb& And Pope 

is 1 also .strictly correct in confining -W^ler’s meiidegd.' improve-, 
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indeed, which was not known in the days when Waller’s rhythm 
was so admired, he owed a large part of his panegyrical stock-in- 
trade, as anybody familiar with it can trace, not merely in his 
“ classical ” allusions, but also in his diction and his earlier metre. 
As regards smoothness and balance, there are no couplets in the 
edition of 1645 that could not be paralleled from the verses of 
his contemporaries, George Sandys and Cowley. (W. M.) 

WALLIS, John (1616-1703), an eminent English 
mathematician, logician, and grammarian, was born on the 
23d November 1616 at Ashford, in Kent, of which parish 
his father was then incumbent. Having been previously 
instructed in Latin, Greek, and Hebrew, he was in 1632 
sent to Emmanuel College, Cambridge, and afterwards 
was chosen fellow of Queen’s College. Having been 
admitted to holy orders, he left the university in 1641 to 
act as chaplain to Sir William Darley, and in the follow- 
ing year accepted a similar appointment from the widow 
of Sir Horatio Vere. It was about this period that he 
displayed surprising talhnts in deciphering the intercepted 
letters and papers of the Royalists. His adherence to the 
Parliamentary party was in 1643 rewarded by the living 
of St Gabriel, Fenchurch Street, London. In 1644 he 
was appointed one of the scribes or secretaries of the 
Assembly of Divines at Westminster. During the same 
year he married Susanna Glyde, and thus vacated his 
fellowship ; but the death of his mother had left him in 
possession of a handsome fortune. In 1645 he attended 
those scientific meetings which led to the establishment of 
the Royal Society. When the Independents obtained the 
superiority, Wallis adhered to the Solemn League and 
Covenant. The living of St Gabriel he exchanged for 
that of St Martin, Ironmonger Lane; and, as rector of 
that parish, he in 1648 subscribed the Remonstrance 
against putting Charles I. to death. Notwithstanding 
this act of opposition, he was in June 1649 appointed 
Savilian professor of geometry at Oxford. In 1654 he 
there took the degree of D.D., and four years later suc- 
ceeded Dr Langbaine as keeper of the archives. After the 
Restoration he was named one of the king’s chaplains in 
ordinary. While complying with the terms of the Act of 
Uniformity, Wallis seems always to have retained moderate 
and rational notions of ecclesiastical polity. He died at 
Oxford on the 28th of October 1703, in the eighty-seventh 
year of his age. 

The works of 'Wallis are numerous, and relate to a multiplicity 
of subjects. His Xnstitutio Logieas, published in 1687, was very 
popular, and in his Grammatica Lingum Anglican# we find indica- 
tions of an acute and philosophic intellect. The mathematical works 
are published some of them in a small 4to volume, Oxford, 1657, 
and a complete collection in- three thick folio volumes, Oxford, 
1 695-93-99 . The third volume includes, however, some th eological 
treatises, and the first part of it is occupied with editions, of treatises 
on harmonics and other works of Greek geometers, some , of them 
first editions from the MSS., and in general with Latin versions 
and notes (Ptolemy, Porphyrins, Briennius, Archimedes, Eutoeius, 
Aristarchus, and Pappus). The second and third volumes include 
also two collections of letters to and from Brouncker, Frenicle, 
Leibnitz, Newton, Oldenburg, Schooten, and others; and there is a 
tract on trigonometry by Caswell. . Excluding all these, the mathe- 
matical works contained in. the first, and second volumes occupy 
about 1800 pages. The titles , in the order adopted, bub with date 
of publication, are as follows:— Gratia Inauguralis, ” on his 
■* — ~ v ' ~ professor, 1657; “Mathesis Uni- 

hllologice et Mathematics Tradi- 
Specmsam Aliaqne Continens,” 
de Proport ionihus Dialogus,” 
■FWbfjt y r wv*-w.v***j ova Methodo Expositis, 1655 ; 

1 “Arithmstiea ; Infinitorum, sive Nova Methodus Inquirendi in 
‘ Biffieiliora Matheseos Prob- 

!l " , ...v*- ..’■I. 3 - His,- Solaris' Observatio Oxonii Habita 2d 
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et Semicirculi Tractate/’ 1656; “Ejusdcm Tractatas Defensio, 
1685 ; “Do Postulate Quinto, ct Quinta Definitions, Lib. VI. 
Euclidis, Disceptatio Geometries,” ? 1663 ; “ Cuno-Cuneus, sea 
Corpus partim Conum parti m Cuneuni Representans Geometries 
Consideration/’ English, 1685; “De Gravitate et Gravitations 
Disquisitio Geometries/* 1662 (English, 1674); w De ASstu Maris 

tt _ j.1. Vr >) ifl. or 


Hypothesis Nova/’ 1666-69. 


„lie Arithmetics Infinitonm relates chiefly to the quadrature 
of curves by the so-called method of indivisibles established by 
Cavftlieri, 1629. and cultivated in the interval by him, Fermat, 
Descartes, and Roberval. The method is substantially that of the 
integral calculus; thus, e.g. } for the curve to find the area 

from x~0 to ar=l, the base is divided into % equal parts, and the 

area is obtained (l 2 4-2 a * . . -Hi 2 ), «ira(w + l)(2»+l), 

n* mV* 

which, taking n indefinitely lax*ge, is=£. The case of the general 
parabola y^=x m (m a positive integer or fraction), where the area is 

— ~ — . had been previously solved. Wallis made the important 
?n-f- 1 

remark that the reciprocal of such a power of x could be regarded 
as a power with a negative exponent x ? au d he was thus 

enabled to extend the theorem to certain hyperbolic curves, hut the 
case m a negative value larger than 1 presented a difficulty which 
he did not succeed in overcoming. It should be noticed that 
Wallis, although not using the notation £ w in the case of a positive 
or negative fractional value, nor indeed in the case of a negative 
integer value of on, deals continually with such powers, and speaks 
of the positive or negative integer or fractional value of on as the 
index of the power. The area of a curve, y«=sum of a finite 
number of terms A#” 1 , was at once obtained from that foT the case 
of a single term ; and Wallis, after thus establishing the several 

results which would now be written^ 1 (:r - x^fdx — 1 , - x*) l d% 

= & - zrfdx «* A - xPfdx « ^ , &e., proposed to himself 

to interpolate from these the value oi - & a )*cfce, which is the 

expression for the area ( « Jtt) of a semicircle, diameter *= 1 ; making 
a slight transformation, the actual problem was to find the value 
7 4 \ 

of □ f — ~ J , the term halfway between 1 and 2, in the series of 

terns 1, 2, 6, 20, 70, ... ; and he thus obtained the remarkable 
2 . 4 . 4 . 0 . 6 . 8 .$. . , / „ 

expression ^ g ’> together with a succession of 

superior and inferior limits for the number sr. 

In the same work Wallis obtained the expression which would 

now be written ds^dx ^/l + j 2 for the length of the element 

of a curve, thus reducing the problem of rectification to that of 
quadrature. An application of this formula to an algebraical 
curve was first made a few years later by W. Neil ; the investiga- 
tion is reproduced in, the “Tractate de Cissoide, &e,” (1659, as 
above), and Wallis, adds the remark that the curve thus rectified is 
iu fact the semicubicalparabola. 

The Mathesis UnimrsaMs is a more elementary work- intended 
for learners. It contains copious dissertations on fundamental 
points of algebra, arithmetic, and geometry, and critical remarks. 
f TheFeAlgebra Tractatus, contains (chapters 66-69) the idea 
of the interpretation of imaginary quantities in geometry.. This 
is given somewhat as' follows: the distance represented by the 
square rqot of a negative quantity cannot be measured in the lice 
backwards or forwards, but can be measured in the same plane 
above theline, or {as appears elsewhere) at right angles to the line 
either^in the plane, or, in the plane at right angles thereto. Con- 
sidered as a history of, algebra, this work is strongly objected to by 
Montucla on the ground of : its unfairness as against the early 
, Italian algebraists -and also Yieta and Descartes, and in favour of 
HAmOt f De Sforgan, while admitting this, attributes to it 


WALLON, or Walloon, the collective name of the 
inhabitants of the south-eastern division of Belgium, who 
are distinguished from the rest of the population chiefly 
by their Romance speech and darker complexion.. The 
Wallon domain comprises the four provinces of Hainault, 
Namur, Li6ge, and Luxemburg, besides about one-third of 
Brabant. It forms a nearly regular right-angled triangle, 
with apex at Maestricht within the Dutch frontier, and 
base stretching along the French frontier in a south-easterly 
direction, from the neighbourhood of Lille to Longwy at 
the south-west corner of German Luxemburg. It coincides 
almost exactly with the section of the Meuse basin com- 
prised within Belgian territory, and has a total area of 
6000 square miles, or about one-half of the kingdom, with 
a population (1886) of 2,780,000, or considerably less than 
half of the entire Belgian population. But from the 
following figures it is evident that the Romance is steadily 
gaining on the Flemish (Teutonic) section and will soon be 
in a majority. In 1830 the Wallon population numbered 
1,360,000 as against 1,860,000 Flemish; in 1866 the 
corresponding figures were 2,040,000 and 2,406,000 ; and 
in 1886 they were 2,780,000 and 3,060,000. 

This north-eastern extremity of ancient Gaul, originally inhabited 
by the Aduatici, Eburones, Tungri, and other Belgic nations, was 
reduced by Caesar (51 B.C.), and early brought within the sphere 
of Roman culture. Hence the Latin language was already too 
firmly established to be supplanted by the Teutonic when the 
country was occupied in the 5th century by the Franks previous to 
their conquest of the more central provinces. But about the same 
time Roman institutions and speech were entirely supplanted in 
the more open low-lying districts of western Belgium by the same 
Franks penetrating from the east, and by the roving Saxon and 
Frisian tribes arriving by sea on the Litvs Saxonictm. Since that 
time the two elements have remained, without much further change, 
in close proximity, or separated only by intervening strips of 
u marches ” or border-lands formed by the uncleared forest formerly 
known as the Silm Carbonarut. 

The Waltons, allowing for inevitable intermingling, especially 
towards the German frontier, are thus Romanized Gauls, lineal 
representatives of the ancient Belgae, in a much truer sense than 
their Flemish neighbours, although accepting from them this name 
of “ Wallon,” that is, Welsh or Foreign, just as the Saxon intruders 
iu Britain imposed the same designation on its primitive inhabit- 
ants. Their Gallic descent is shown specially in their much darker 
complexion, as clearly established by the anthropological statistics 
collected by Dr Beddoe. 1 In other respects the Wallons contrast 
favourably with the Teutonic-speaking populations of Belgium. 
They are physically a stronger race, more bony, angular, and taller, 
and also more long-lived and exempt from- disease, as shown by 
the much lower death-rate in the province of Namur (18 per 1000) 
than in West Flanders (25 per 1000). The cause of this superiority 
has been attributed by some writers to a greater inherent vitality 
of the Wallons, but by others with ’more probability to their greater 
general comfort, and particularly to, the more salubrious climate 
of their elevated and more hilly territory. ' In mediaeval times the 
Flemings were certainly far superior in wealth, culture, and public 
spirit. , But the great centres of industryliave since been drifted 
from Bruges and Ghent (Flanders) to Li6ge and Namur, and the 
Wallons now take the lead in all these respects,— in fact, in every- 
thing except music, painting, and the fine arts 


The Wallon language is a very marked dialect of the, Langue 
d’Oil (Northern French), betraying strong affinities to the neigh- 
bouring idioms of Picardy and Lorraine, but still distinct, from 
both. Being little cultivated, and possessing no literary standard, , 
it has developed several varieties,- the chief of which are— (1) the 
current^ throughout ’the districts bordering on Rhenish ■ 
luenees ; (2) the Namur ois 
wilh several local patois ; 

named,; 

[reatest; 
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WALLSEND, a town of Northumberland, England, on 
the north bank of the Tyne and on the Newcastle and 
Tynemouth Railway, 4 miles east-north-east of Newcastle. 
The church of St Peter, erected in 1809 at a cost of 
£5000, has a tower surmounted by a spire. There are 
still some remains of the old church of the 11th century 
in the Transition Norman style. The church of St Luke 
was erected in 1886 at a cost of £4000. At an early 
period Wallsend was famous for its coals, but the name 
has now a general application to coal that does not go 
through a, sieve with meshes fths of an inch in size. 
The colliery, which was opened in 1807, has frequently 
been the scene of dreadful accidents. There are also 
ship and boat building yards, engineering works, lead 
and copper smelting works, cement works, and brick and 
tile works. The ecclesiastical commissioners are lords of 
the manor. The town is governed by a local board of 
twelve members. The population of the urban sanitary 
district (area 1202 acres) in 1871 was 4169, and in 1881 
it was 6351. 

Wallsend derives its modern name from its position at the 
extremity of Hadrian’s Wall (g.v.); originally it was the 
Roman station Scgedumwi. It had a quay, of which remains 
have been discovered, and possessed a magazine of corn and other 
provisions for the supply of the stations in the interior. 

WALNUT (< Juglans ), a genus of seven or eight species, 
natives of the temperate regions of the northern hemi- 
sphere, some even extending into Mexico and the West 
Indies. They are all trees, usually of large size, with alter- 
nate, stalked, unequally pinnate leaves, and abounding in 
an aromatic resinous juice. The scars left by the fallen 
leaves are unusually large and prominent. The buds are 
not unlike those of the ash; and it frequently happens that 
in the axils of the leaves, instead of one, several buds may 
be formed. The utility of this is seen in seasons when 
the shoot produced from the first bud is killed by frost; 
then one of the supplementary buds starts into growth, 
and thus replaces the injured shoot. The flowers are 
unisexual and monoecious, the numerous males borne in 
thick catkins proceeding from the side of last year’s shoot. 
The female flowers are solitary or few in number, and 
borne on short terminal spikes of the present season’s 
growth. In the male flower the receptacle is concrescent ” 
or inseparate from the bract in whose axil it originates. 
The receptacle is, in consequence, extended more or less 
horizontally, so that the flowers appear to be placed on 
the upper surface of horizontally-spreading stalks. The 
perianth consists of five or six oblong greenish lobes, 
within which is found a tuft, consisting of a large number 
of stamens, each of which has a very short filament and 
an oblong two-lobed anther bursting longitudinally, and 
surmounted by an oblong lobe, which is the projecting end 
of the connective. There is usually no trace of ovary in 
the male flowers, though. by exception one may occasion- 
ally be formed. . / - ’ ' 

' The femalefiower consists of a cup-like receptacle, 
v inseparate from the ovary, and bearing at its upper part 
a bract and two bracteoles. Uplifted with the receptacle. 

; from the margin of 'this latter organ springs a perianth of 
: four short lobes. The one-celled, ovary is immersed within 
* the reeeptacular tube, and is surmounted by a short style 
with twb short ribbon-like stigmatic branches. ' The solitary 



of Afghanistan and the north-west Himalayas, and also 
found in Japan. Traces of the former existence of this 
or of a very closely-allied species are found in the Post- 
Tertiary deposits of Provence and elsewhere, proving the 
former much wider extension of the species. At the pre- 
sent day the tree is largely cultivated in most temperate 
countries for the sake of its timber or for its edible nuts. 
The timber is specially valued for cabinet work and for gun- 
stocks, the beauty of its markings rendering it -desirable 
for the first-named purpose, while its strength and elasticity 
fit it for the second. The leaves and husk of the fruit are 
resinous and astringent, and are sometimes used medicinally 
as well as for dyeing purposes. It is stated that sugar is 
prepared from the sap in a similar manner to that obtained 
from the maple Acer saccharinum in Canada. The young 
fruits are used for pickling. When ripe the seeds are 
much esteemed as a delicacy, while in France much oil of 
fine quality is extracted from them by pressure. There 
are several varieties in cultivation, varying in the degree 
of hardihood, time of ripening, thickness of shell, size, and 
other particulars. In the climate of Great Britain a late 
variety is preferable, as securing the young shoots against 
injury from frost, to which otherwise they are very subject. 
The kernel of the large-fruited variety is of very indifferent 
quality, but its large shells are made use of by the French 
as trinket-cases. 

Among the American species J. nigra , the Black Walnut, is 
especially noteworthy as a very handsome tree, whose timber is of 
great value for furniture purposes, but which is now becoming 
scarce. In Britain it forms a magnificent tree. The White Walnut, 

J. cinerea , is a smaller tree; its leaves are used medicinally. 

Closely allied to the walnuts and sometimes confounded with 
them are the hickories (see Hickory). See also vol. xii. p. 278 . 

WALPOLE, Horace (1717-1797), who was born on 
24th September 1717, was accepted and recognized 
throughout his life as the youngest of the six children of 
Sir Robert Walpole by Catherine Shorter, hut by some of 
the scandal-mongers of a later age, Carr, Lord Hervey, 
the half-brother of the peer who wrote the Memoirs of the 
Court of George the Second , has been called his father. 
This parentage has been assigned to him partly through 
the circumstance that the first wife of Sir Robert Walpole 
lived for some time estranged from her husband and on 
terms of friendship with Carr, Lord Hervey, not the least 
clever or unprincipled member of a family notorious for 
* ability and for laxity of morals, and partly through the 
antagonism of the qualities shown by Horace Walpole to 
those of the prime minister, and through their affinity 
with the talents of the Herveys. If this rumour be 
correct, no such suspicion ever entered into the mind of 
Horace Walpole. To his mother he erected a monument, 
with an inscription couched in terms of sincere affection, 
in the chapel of Henry TIL in Westminster Abbey, and 
from the beginning to the end of his life his, sarcasms 
never spared the Newcastles and the Hardwickes, who had 
shown, as he thought, lukewarmness in support of his , 
father’s ministry. About 1728 he was sent to Eton, and 
in 1735 matriculated at King’s College, Cambridge. Two 
years (1739-41) were spent in the recognized grand tour 
of France and Italy, in company with Gray the poet, 
whose acquaintance had been made amid the classic groves 
of Eton and Cambridge. They stopped a few weeks in 
“ for three, months under the shadow of 
i of the cathedral of Rheims, on the 
^ " _ Jlenry Seymour 

was a sister of Lady Walpole, 
French city; and' retailed r Hbrace / 
’ship j r 
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ycais to the couit ot Tuscany Mum's family lnd 3 oiu, 
been on turn-, ot the doses t intimacy with his «,ucsfcs, as 
Robert Mann vvx^ coucemul m the (ontiact loi which bn 
Robert Wulp< le wis e\j>dlul liom the House ot Commons 
m 1712, and the envoy continued the conespondent of 
Walpole until 17Sb, loi as the} nc a < i met i^un then 
finndfahip i cm lined uubioken \t Re^io W ilpole and 
( l i} pn U d m icscntment the 1 x^ tei w x shy m m inneis 
xnd ibsoilcl m lit a time, while his nioie o^iiluit com 
l imon Ined m society, xnd only ddbl d m antipiities 
toi plea sme s sake Maifole m altti ycais took the 
bhme ot these dLfleiuitcs on himself, and it is ^eue 
nil} believed thxt the quanel aiose tiom his laym n too 
much stiess on his supenout} m position In 1711 the 
two fi lends weie nominally lecouciled, 1 ut the bleach w xs 
not cemented 

Dniing Walpoles absence he was returned to parliament 
in 1741 toi the Coimsli boiou to h 6£ 0 dime, ton, ovu which 
lus eldet biothei, through his marriage with the hencss of 
the Holies, exeieised supicme mfiuenct He lepicsented 
ihicc coustifcueneics m succession, C illmgton 1741-154, the 
lunily boiou^h ot Castle Easing turn 1751 to 1757, and 
the nioie unpoitant constituency ot Kings Lynn, foi which 
his fathu had long sat m pulixment, tiom the lattei dxte 
until 176b In that yeai he letned, piobibly because his 
success m political lite had not equalled his e qjeclatious, 
but he continued until the end ot his da}s to toilow and 
to chiomclo the ack, and the speeches ot both Houses ot 
Pulixment Tlnough his father's influence he had ob 
tamed thiee lucrative sinecures pioducm 0 at least £5000 a 
yoai, and toi many yeais (1715-bl) he enjo}td a shue, 
estimated at about 41500 a }eai, ot a second family per 
quiute, the collector sfiip of customs The possession of 
these ample endowments and ot a leasehold house m 
Arlington Stieet, which was left to him by his father, 
enabled him, a bacheloi all his day&, to giatify every 
expensive luxuiy and every costly taste. He puiehased 
m 1747 the charmingly situated villa of htiawbeiry Hill, 
near Twickenham, on the banks ot the Thames, and six 
years later began a series oi alterations m the Gothic style, 
not completed tor nearly a quiitei ot a century later, 
undu which the ongmal cottage became txanstoimcd into 
a building without paialiel m Europe borne ycais attei 
this purcha&o he established a printing pi ess theie for the 
gratification of his hteiary tastes, and many ot the first 
editions of his own works wcio stiuck oii withm its walls 
At this pi ess were produced m 1753 the clovu, if eccentric, 
deigns of Richard Bentley (the youngest child ot the great 
doctoi, and for some timo a piotege of Horace Walpole) 
foi the poems ot Giay , and among the lepnnts of Stiaw- 
berry Hill were the Life of Loid lie) bo t of die) bury, 
Menmn of Gtamniont, Hentzncr’s Journey into England, 
and Lord Whitworth's Auowit of Russia The rooms of 
this whimsical edifice were ciowded with curiosities of 
every description, and the house and its contents weie 
shown, by tickets to admit foui persons, between 12 and 3 
from May to October, but only one party was admitted 
on each day, and the owner, although enamoured of 
notoriety, simulated discontent at this limited intrusion into 
hi$ privacy. His nephew, the reckless third earl, died in 
1791, and Horace succeeded to the peerage, but he never 
took his place m the House of Lords* and sometimes signed 
Im name m u the myh of the late earl of Orfoxd * All 
Tam bfe long he was the victim of the gout, but he lived to 
exfcmte old age, and died unmanned, m Beikeley Square, 
London^ Harm 2, 4797, when hie body was buried 
pfr vately at B MgWftfc The estate of the family 

defied to m earl of Ohoteitmdeley, whose ancestor bad 
w Sw WalpotWs younger sister All Walpole’s 

weie left to Robert Berry 


and his two dauglitus, Maiy and Agnes, thou fnendship 
had been very dear to the declining days of Walpole, who, 
it has even been said, wished to many Mai} Bcny Ly 
his will each ot the ladies obtained a pecuniary legacy oi 
£4000, and foi then lives the house and ^aidon, foimciiy 
the abedo of Kitty Clive, which adjoined btiawbeny Hill 
Stuwbeny Hill went to Mis Anno Damei, daughter of his 
litelon & tuend General Conway, ioi her life, but it was 
entailed on the countess dowx^ei of Waldegnve and hci. 
hens Walpole died worth £91,000 m the three pu 
cents, and gave the whole of it away, the chief le 0 acy 
being £10,000 foi his mcce the duchess ot Gloucester 
llie collections of {Strawberry IIill, which he had spent 
nearly fifty yeais m amassing, weie dispersed under the 
hammer of Gcoige Robins m 1842 They aie desetibed m 
a catalogue of that date, and m a senes oi ai tides in the 
Gentle man's Maga me foi that yeai 

The pen w as ever in Hoi ace W ilpole s hands, and his entne com 
positi mb would till many \ olumos His two w oiks ot im \ ^nation 
the lomaucc of the 6 u>tlo of Ot) v to xnd the ti i.,tdy ottke J/ / 1 t ww> 
M thu, u t now all but foi 0 ottcn lhf foimei, whichpuipoitc 1 1 j 
be a story translated by "W illiun Maishal ^ent , tiom tl c origin il 
It linn ol Onui lino Mui ilto, canon ot the duuch ot St Nicholis 
it Otirato, was often lepimtcd m Lnglml and w is tnn&litccl 
into both Tiench and Italixn I y Sn xltet Scott it w is 
lxmlc 1 to tlio si ids f)i its powei m uism^ the ^ issi ns ot ten 
an l pity horn Ilxzhtt it met with intense eondcnmition Hie 
U/d 2 tons Moth ?, i ti x to c 1} to > homble toi lq its ntation on any 
sta^e, was nevei intended toi poifoimance m public, mcl only filty 
copies of it weie } tinted at Stixwbeny Hill 33} Lyim who, lil e 
Uoiaee Will ole, Ulcited eUmne liberalism, xnd like him ntxu 
toi 4 )t that hcwxs bom withm the pun le this tu,,edy was jio 
nouneed c ot the highest oidei * Sevei d ot W ilpole s anti piai l ul 
woiks meat lu & li pi n&e The volume ot Misto) to Void Is cn tho I fo 
mill c jicfKi tj Lulmd the Ihiul, one ot the eailiest ittenq ts to 
rehabilitate a chuacici \ i eviou&ly stamped with intiiny, showed 
acuteness and leseueh These doubts jioxok d sevei al mswas 
wlu h ue cntic ued in a &iqpl ment edited by Di llawtiey foi the 
Philobililon S juety 1 woik ot moie 1 istm^ lejmtati m which h is 
letxincd its vitality foi moie than a centuiv, is entitle 1 Ante 1 t * 
c; Fuhttnjm Fnjlmtl with seno A Lomt fthtJnnui d A ltd 
toll ct cl I))f Lr oiqe V ikio and mo d q stul and pullish l ft n lus 
ot iq mil MMt&Lnpi s by lloiaee Jf alpoU (4 vols , 1762-71) Its 
vilue to ait students and to adimieis of bio^iapltical lit lxluie 
demanded its fiequcnt lepoduetion, and it hid the w,ocdfoitunc to 
be xe edited with additions by the Rev Junes Dillaway m five 
\ olmnes (1826-28), and then ig liu was leviscd in l edile 1 by h N 

omum m 1819 A cognate volume, also based on the mil unis 
of Vatu , is cutitled the C atalojuc of Znjrcnos Lotn and J lulU it 
1 1 Mnqfan l } which, like its moie txmous piedccc&soi, olten ] ass d 
tin ou 0 h the puss On the Catahyac of iltyal and N Mi luth ts 
of JOtufhmd walpole, whose piofessed libculism only stopped sli it 
oi the pimcqles ot lepubheamsm, spent many houis ot toils mi o 
lese utli The best edition is tit xt which appe ued in Irvt x olumos, 
m 180t>, under tho competent editoi&lnp of Thonns Paik, who 
carefully venhed and diligently augment d the liboius ot tin 
origin il authoi As a senxtoi lumself, oi as x pnvitc fus n 
following at a distance the combxts at St Stephens, 5\alprh 
leeoided in a dmy the chief incidents m English politics I >i 
twenty seven yeais ho studied, i silent spectator loi the most p at, 
the ehxixcteis of the clnet poison iges who tiod the stagf oi i ohtics, 
and when ho quitted the sane he letamed the acquaintance ot 
many ot tho chief actors If he was sometimes pujudicid, In 
laiely distorted the lets of those whom ho disliked and 3ns 
piejudices, which he on the surface, weie nninly a^unst those 
whom lie consideied the tiutois of his fithu Hiesi diancs 
extend from 1750 to 1783, xnd covei a period of momentous im 
l>oifaiice m the mnais ot the national mstoiy Tho fhtnous / 
the Last Ten Yean of the Feign of Geo/ye TI was edited by Loul 
Holland , its successor, Memo it b of the Feign of King George III , w is 
published under the editorial coie of &ir Denis Lo Mmhant, who 
liouied into ms annotations a vast stoic of information, tho 1 is! 
volumes of the senes, Journal of the Feign of George III ftotn 1/fJ 
to 1188, weie edited and illustrated by Doian, and to those woiks 
should be added tho Femmucenees, which *Walpolc wiote m 1788 for 
the gi attention of the Misses Berry These Inborn s would m them* 
selves have rendered tho name of Horace "Walpole famous for a 11 time, 
put his delightful letter & aie the crowning glory of hia life His 
correspondents wore numerous and widespread, hut the duet of 
them were Cole the cloned antaquaiy oi Milton, Robut Jephson, 
m obscure play*wntei mlieW, Mason the poet, Wd Hertford 
dwmag bis embassy m ?«uxs, the oountesa of (Wmy, Lead Eta** 
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court George Montagu, one of hw earliest fi lends, Conway and 
Sn Hoi \ c Minn \\ ltli most of thoso fn nth lie qu moiled but 
tli fixen lslnp ct tlic list Iwo m tlic foi hloi ciso tluoujh gtnuin 
liking and m the httci thiou,h Ins foitunatf absence h >m 
IXUnl \\\ nevci lutuiuj ted Ihe Lett u> wcu published at 
dill lent dates but tlio st unlaid collection is tint b> Ptta 
Cunninjbum (9 vols , 1857-50) md to it sh wild be added the v j] 
umes of the letters tddicssed to IV ilpole b} Ins old tucnd Mi damp 
lii Ddf m 1 (1810 1 vols ), and the publication ot Di JDoi m, il/ n 
i i Mai id at th Cuint )J Tlo ) n , winch is founlelon the 
c i istlos sent m utinn to Walpole by the envoy c \tnoL hn u\ A 
haulsomo little vokrni , tlmaw IValj )h at l 7u }Vo)ll con 
sistm b ot select pas ig<s turn his left is extneted ml stuin^ 
t\ thu m a single uauativc by Mi L h Sctlc^ w is issue 1 m 
18S4 W thole Ins bten called “th best lettu wntu m the 
English hn^ui^o , md few indeed iro the names possibly none 
save bwift and Covpcr, which can comp no with his In this 
c impositions his aei) foibles aio penne 1 foi oui amusement and 
his love of tulles— foi, m the v )ids of another Hoi ice, h was e\ ei 
“ lies 10 quid me lit ms lmgarum et totus in lllis — mmistei to om 
instruction Co these Intn lb he communicated evaj fishiomblc 
scan lal eveiy socnl ei ent md the details ot ev ty political struggle 
m English lite The politicians md the eouitieis ot his diy wtu. 
moie akin to his chanctci than weio the ehiet mthoib of his ige, 
anl the w ikness of his intellectual peteeptions stands out most 
prominently m his estimates of such wnteis as Johnson and 
Goldsmith, Gibbon and Hume On many occasions hi displayed 
gieat libciahty of disposition, and he bittulj deploied foi the lest 
of his dajs Ins neglect of the unhappy Chattel ton 

Vbundtut information about IToiaco Walpole iv ill bo form 1 m the Memo* s of 
li m ind i f Ins contemi oi ine& edited bj Lliot Waibuiton Tcsse & 0 o / S h n 
a l h C ntenjL t u and tl o exfci lets from the journals an 1 conesi on lento 
ot Mi s Lem and it rvoull be uni udonible to oimt menti n of Mitaulij t» 
blatch of YV ill ole s life ani character (W X G) 

WALPOLE, feiL PiOLLRr, Eaet or OaroivD (1676— 
1745), pnme minister of England horn 1721 to 1742, 
was the thud but eldest suivu mg son ot Robert Walpole, 
M P, of Houghton in Norfolk, 1 by Mary, only daughtei 
and heues^ of feu Jefteiy Burwell, ot Rougham, m Suffolk 
The father, a jolly old squire who revelled m outdooi 
sport and the pleasures ot the tabic, transmitted to his 
son the chief tiaits m his own character The future 
statesman Mas born at Houghton on 26th August 1676, 
and was sent to Eton and to King’s College, Cambridge, 
where he was admitted as scholar on 2 2d Apul 1696 
At this time ho was destined, as a younger son, for the 
church, but his two elder brothers died young and he 
became the heir to an estate producing about *£2000 a 
year, wheieupon xn May 1698 he resigned his fellowship, 
and was soon afterwards withdiawn by his father from 
the university His education lasted sufficiently long, 
however, to enable him to giatify the tastes of the county 
member^ m parliament with the usual quotations from 
Horace, though in classical attainments he was excelled 
by Puitoney, Carteret, and many otheis of his contem 
porariesiu politics On his father’s decease tire elecbois 
of the family borough of Castle Rising retui ned him m 
January 1701 to the House of Commons as thou repie 
sentative, but aftei two shozt lived parliaments he soujht 
the suffrages of the more important constituency of Kings 
Lynn (1702), and was elected as its member at eveiy 
subsequent dissolution until he left the Lower House 
Fiona the fust he took a keen interest in the business of 
the House, and not many months passed away befoie his 
shrewdness m counsel and his zeal for the interests of the 
Whigs weie geneially recognized In March 1705, accord 
mg to the statement of Archdeacon Cose, he was appointed 
one of the council to Prince George of Denmark, the 
inactive husband of Queen Anne, and then loid high 
admuai of England Complaints against the admmistra 
tton of the navy were then loud and frequent (Burton’s 
Queen Arm , n 22-31), and the responsibilities of his new 
position tested his capacity for public life His abilities 
ptqved equal to the occasion, and justified hie advancement, 

1 'The head, of a fsaafiy wbtee ancestors and descendants are recorded 
in an elaborate pedigree published m the Proceedmge qf the Norfolk 
md Nomm AnhmL JSoa^i t B62MP9 


m succession to his life long mal Henry St John, to the 
moie impoitant position ot siciet uy xt wai (February 
170S) an office ot leccnt citation but m time ot war ot 
gieat responsibility, which bi ought him mto immediate 
contact with the duke ot Maillojou^h md the queen 
With this post ho held toi a felioit time (1710) the 
ticdstnci hip of the navy, and by the dischaige ot his 
official dutic* and by his skill m debite became admitted 
to tlio inmost councils ot the nmustiy Ho could not 
succeed, howevei, m divcitmg Godolpkin iioin tho gieit 
cuoi ot that statesmans career, th< impeachment ot 
Sachcveicil, and when the committee was appointed toi 
ehboiatm^ the ai tick sot impeachment Walpole was called 
upon to act as one of the managers toi the House of 
Commons On the wieck ot the Whigpaity which ensued 
upon this fatal mistake, A\ alpolo shaied m the general 
misfoituno, but nuthoi cajoluy noi menace could induce 
him to ictain office, and "ho took his place with his tuends 
m opposition* Ilis energies now shone foitk with lire 
sistible vigour , both m debate and m the pamphlet press 
he took up the cause of the ejected ministry, andm revenge 
foi his zeal his political opponents bi ou^ht against him an 
accusation of personal con upturn On these clnigcs, now 
universally acknowledged to have piocceded fiom party 
animosity, he was m the spring of 1712 expelled fiona tho 
House and conmitted to the lower Hi puson coll now 
became the iende?vous of the Wlii^s among the austociacy, 
while the populace heard his piaises commemoiated m the 
ballads of the streets The ignominy which the Tones had 
endeavoured to inflict upon him was turned into augmented 
leputation At the dissolution of 1713 the faithful electois 
of King s Lynn again placed then trust m him, and dunng 
this parliament, the last summoned by Queen Anne, ho 
took the leading pait m defence of feteele against tho 
attacks of the Tories 

With the accession of George, the Wki 0 s regained then 
supremacy, and foi neailj hall a eentuiy they retained the 
control ot English politics The puzes fell to the victors, 
and Walpole obtained the lucrative if ummpoitant post 
of pay master general of the forces m the adimmstiation 
which was for mod under the nominal rule of Lord Halifax, 
but ot which Stanhope and Townskend weie the guiding 
spirits A committee of seciecy was appointed to mquiie 
into the acts of the late ministry, and especially into the 
peace ot Utrecht, and to Walpole was entrusted the place 
of chairman Most of his colleagues m office weie member s 
of the House of Lords, and the lead m the Commons 
quickly became the lewaid of his talents and assiduity 
Halifax died, and after a short intei v&l Walpole was 
exalted into the conspicuous position of fhst lord of the 
treasury and chancelloi of the exchequei (11th October 
1715) Jealousies, however, prevailed among the Whigs, 
and the German favourites of the new monaich quickly 
showed then discontent with the heads of the ministry 
Townsbend was forced into lesigmng his secretaryship of 
state foi the dignified exile of viceroy of Ireland, but he 
never crossed the sea to Dublin, and the support which 
Sunderland and Stanhope, the new advisers of the kmg, 
received from him and from Walpole was so grudging that 
Townsbend was dismissed from the loid lieutenancy (April 
1717), and Walpole on the next morning withdrew from 
tho ministry They plunged mto opposition with unflag 
ging eneigy, and m resisting the measuie by which it was 
proposed to hunt the royal preiogative m the creation of 
peerages Walpole exerted all his powers This display of 
ability brought about a partial reconciliation of the two 
parties among the Whigs To Townsbend was given the 
presidency of the council, and Walpole once again assumed 
the paymastership of the forces (Juno 1720) On the 
financial crash which followed the failure of the South 
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Sea scheme, the public voice insisted that he should 
assume a moi eminent place m public hie At this 
cusis m En hruls foitunes Stanhope and Ciaggs wcie 
su/ed hy death, Aisiabie, the chuicolloi oi the exchcquei, 
was cjimuitted to the lowoi and Sunderland, though 
u quitted of couuption, -ft s compelled to resign the lead 
\\ ii[ ile as fust loid oi the tieasury and chancelloi oi the 
culu piu( lpnll721), bet xmowilk low nshend responsible 
ioi the c matins to o\ eminent (though ioi <ome yed& they 
had to contuil with the influence ot Caiteiet), and dunn 0 
the lest oi tbe iei b n ot Geoi b c 1 they lennmed at the 
head of the ministry Ibc hopes oi the Jacobites, which 
revived with these financial tioubles, soon drooped m dis 
appointment Atteibuiy, then boldest lexdei, was euled , 
Boim b Uoko, in dismay at then feebleness, sucdfoi pardon, 
and was pei nutted to letuin to his own countiy The 
tioubles which bioke out in Ireland over Wood’s patent for 
a coppei coxna 0 e wcie allayed thiCugh the tact of Cartel et, 
who had been banished as its lord lieutenant by his 
triumphant rivals The Continent was still troubled with 
wais and lumouis of wars, but a treat} between England, 
Prussia, and Fiance was successtull} effected at Hanover 
m 1725 England w as kept lice from waifaie, and m the 
general prospei it> which ensued Walpole basked m the 
loyal favour His eldest son was laiscd to the peerage as 
Baion Walpole (10th June 1723), and he himself became 
a knight ot the Bath m 1725, and was lewarded with the 
Gaitu m 172b Next }eai the hist King Geoige died, 
and Walpoles enemies fondly believed that he would be 
driven fioin office, but then expectations wcie doomed to 
disappointment The confidence which the old king had 
reposed m him was lenewed h$ his successor, and m tho 
poison of Queen Caroline, the disci eet lulet of hei royal 
spouse, the second Geor b e, the Whig minister found a 
faithful and lifelong friend For three yeais he shared 
powu with Tow nshend, but the jealous Walpole brooked 
no uval near the throne, and his brother m law withdiew 
fiom official life to the groves of Norfolk m May 1730 
Btfoie and after that event the admimstiafion was based 
on two principles, sound finance at home and freedom from 
tho mtugues and wais which raged abtoad On the 
Continent congresses and treaties weie matters of annual 
arrangement, and if the work of the plenipotentiaries soon 
faded it was through then labours that England enjoyed 
many years of peace Walpole’s influence received a 
seuous blow m 1733 Thecnoimous fiauds on the excise 
duties foiced themselves on his attention, and he proposed 
some anangements by which the income le&ultmg to the 
national exehequei horn the duties on wme and tobacco 
might be largely mu eased His opponents fastened on 
these proposals with uresistiblo foice, and so serious an 
agitation stirred the country that the ministerial measure 
was dropped amid geneial rejoicing Several of his most 
active antagonists weie dismissed from office or deprived 
of their regiments, but then spmt remained unquenched, 
and when Walpole met a new House of Commons in 1734 
his supporters were far less numerous The Gm Act of 
1736, by which the tax on that drink was raised to an 
excessive amount, led to disorders m the suburbs of 
London, and the imprisonment of two notorious smuggler 
In the Tolbooth at Edinburgh resulted m those Poiteous 
note which have been rendered famous m the Hmt of 
Mvli&tfoan These events weakened his influence with 
large classes m England and Scotland, but his parliamentary 
mjmremaoy remained unimpaired, and was illustrated in 
1737 by lm defeat of Sir John Barnard's plan foi the 
reduction of tjhe mterestj on the national debt, and by his 
peawg of tho pkyhou^ Aofc, under which tho London 
theak$a 01 J That year, however, herald# 

ja^ m$m% friend Queen Carohne 
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died, and the pnnce of Walts, long discontented with his 
parents and then minister, flung himself into active 
opposition Many of the boioughs withm the limits ot 
the duchy of Cornwall wcie obedient to the pnnce s will, 
and he quickly attiacted to his ciuse a considerable 
numbei ot adheients, of whom Pitt and the Gienvilles were 
the most influential The leading oialors of England 
thundeied against Walpole m the senate, and tho pi ess 
lesiunded with the taunts of the poet md pamphleteer, 
lllusti lous and obseme, who found abundant food for tli u 
invectives m the troubles with Spam ovei its exclusive 
pietensions to the continent of Amoiica and its claim to 
the right ot seaichmg English vessels The minister Jong 
resisted the pressure of the opposition foi wai, but at the 
close ot 1739 he abandoned his effoits to stem the cuuent, 
and with a divided cabinet was forced, as the king would 
not allow him to lesign, into hostility with Spam The 
Toiy minority had seceded from pailiament, but at the 
commencement of the session, m November 1739, they 
xotuined to then places with redoubled energies The 
campaign was pioseeuted with vigoui, but the successes ot 
the troops brought little stiength to W r alpole s declining 
popularity, and when pailiament was dissolved in Apnl 
1741 his influence with his fellow countrymen had fad d 
away His enemies weie active m opposition, while some 
ot his colleagues were lukewarm m support In the new 
House of Commons political paities weie almost evenly 
balanced Then strength was tucd immediately on the 
opening of parliament The Bossmey election went against 
him by six votes, a membei of tho opposition was elected 
as chairman of committees by a majonty of four , and the 
mimstiy was twice defeated over the Westmmstei election 
The voting on the leturn foi Chippenham was accepted as 
a decisive tost of paities, and, as Walpole was beaten on a 
pielimmary point m connexion with the return, he lesolvtd 
upon resigning his places On the 9th of February 1712 
he was created eail of Orfoid, and two days latei he 
ceased to be pnmo minister A committee of inquiry into 
the conduct of his mimstiy for the previous ten years was 
ultimately granted, but its deliberations ended m nought, 
and Walpole was allowed to spend the lest of his days in 
retnement at Houghton There he died 18th Much 
1745, and in its parish chuich he was buried on Maich 
25 With the peimanent places, valued at £15,000 pci 
annum, which he had secuied for his family, and with his 
accumulations m office, he had lebuilt the mansion at great 
expense, and formed a gallery of pictures within its walls 
at a cost of £40,000, but the collection was sold by his 
giandson foi a much larger sum in 1779 to the empress 
of Russia, and the estate and house of noughton, a vast 
and gloomy edifice described m the Att Jomnal foi Maich 
1887, passed to Lord Cholmondeley, the thud earl having 
mairied the premier’s younger daughter Walpole was 
twice married, — m 1700 to Catherine, eldest daughter ot 
John Shorter, who died m 1737, having had issue three 
sons and two daughters, and m 1738 to Maxia, daughter 
of Thomas Skerret, a lady often mentioned m the letter s 
ot Lady Mary Wortley Montague 

Civil wars at home and the protracted struggle with Fiance on 
the Continent had produced in Englishmen an intense desno foi 
peace, and, m thou remembrance or the constant disputes under 
the previous two sovereigns over the succession to tho thione, the 
great majority of them cheerfully consented to the rule of the 
electors of Hanover Walpole knew the disposition of hxs country- 
men, and ho gratitied them tastes by consistently acting both in 
ecclesiastical and civil affairs on the principle nm mcmic 
He had profited by the lesson of the iQ-fated prosecution pf 
Sacheverell, and while he was prune minister the Church of England 
slept in peace without fear of danger fiom her enemies The 
Mlqwem of dissent ranged themselves behind his banner, but they 
were fed by promises rather thfrn by acts# wmeesaone, and the 
wisest among them were content# to worship un* 
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di turbed His aim eve i was to maintain peace abioad md quiet 
at homo and tho chief blot on his mmistuial tarot 1 ls tb il tin ouch 
lovo ot office ho alloiu 1 luni&elt to 1c diavn into tho wai with 
Spun In business nutteis he was methodical his judspnent w as 
sound m hmncial aifaiis and his speeches weie mail td b> dcai 
ness of cxpossion Pope wliolo^edhim not has home witness 
to his ments £ m the happiei hours of social jloasuio 9 but ncithoi 
m prnato nn m public life wcu his manncis ltfmtd 01 his 
estimates ot men and women o\alte 1 “ 411 these men Jmt then 

piie( w is Ins estimate of momheis of tho ITiusc of Commons, in 1 
although he ^atheud togethei at Houghton mmy of the mast i 
pier ( s of i mtmg he w as not a loi ei eithci of ut oi ef letteis All 
tho emini nt wnteis of the lay wcieoxposcltjlnsiulc, md it his fall 
Ins ]cilous sp il it had dnun mto opposition t\eiy lohtienn ot 
leputo Gicat is his faults wcie, Ins chamtei was sxuiid to the 
t mpei ament of the jenol within which ho lived, and dui mg his 
tenure of office his country adv meed m piospenty b\ leaps and 
by bounds 

His life is wnfcten 1 y AicMeacon Coxc In tin to ponder us fclios ‘in 1 Ins more 
recer tlj been deseiibed m on( volune by Mi Lwild (W PC) 

WALPURGIS, Watpuega, or Walbuega ., 1 Sr, was 
bom m Sussex about the end of the 7th or the beginning 
of the 8th centuiy, and was educated at Wmbuin, Dorset, 
where, after taking the veil, she remained toi twent} 
seven yeais She then at the instance of hei uncle, St 
Boniface, and hei brother, St Wilibald, set out along with 
some other nuns to found religious houses m Germany. 
Hei hist settlement was at Bischofsheim in the diocese of 
Mam?, and two yeais latei (751) she became abbess of 
the Benedictine nunnery at Heidenheim, withm hei bi other 
Wilibald's diocese of Eichstidt m Bavaiia, wheie also 
another brothei, Wmebald, had at the same time been 
made head of a monasteiy On the death of Wmebald m 
760 she succeeded him m Ins charge ako, retaining the 
superintendence of both houses until her death on Febiuaiy 
25, 779 Hei lelics were translated to Eichstidt, wheie 
she was laid m a hollow rock, from which exuded a kind 
of bituminous oil afterwaids known as Walpuigis oil, 
and iegai ded as of miraculous efficacy against disease 
The cave became a place of pilgumagc, and a line church 
was built over the spot She is commemorated at vanous 
times, but principally on May 1, hei day taking the place 
of an cat lier heathen festnal, which was characterized by 
various utes maikmg the commencement of summer In 
art she is lepiesented with a croziei, and beaimg m her 
hand a flask of balsam 

WALRUS, or Mouse 2 In the article Mammalia (vol 
sv p 442) it was shown that the existing members of the 
Pinniped division of the order Gai mvoi a are divided into 
three very distinct groups, the tiue seals (Phoadae), the 
sea bears or eaied seals (Otariidad), and the Tnchechid # , 
containing the wall us alone, m some respects intermediate 
between the othei two, but also possessing, especially m its 
greatly modified dentition, peculiar characters of its own 

Truhtchus is the almost universally accepted generic 
name by which the walrus is known to zoologists, but 
lately some confusion has been introduced mto literature 
by the revival of the nearly obsolete terms JRomctrus by 
some authois and Odob&ms by others T losmaius is 
the name of the species met with in tho Arctic seas , that 
of the North Pacific, if distinct, is T ohesus The follow 
ing descnption will apply equally to both A full grown 
male walrus measures from ten to eleven feet from the 
nose to the end of the very short tail, and is a heavy, 
bulky animal, especially thick about the shoulders The 
head is rounded, the eyes rather small, and there are no 
external ears The muzzle is short and broad, with, on 
each side, a group of very stiff, bristly whiskers, which 
become stouter and shorter m old animals The tail 

1 French foims of the name are G-ualbourg, Falboirrg, Vaubourg, 
md iwougourg 

a The former word is a modification, of the Scandinavian mUross or 
hmlros whale-horse the latter an adaptation of the Russian name 
for the animal 
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scarcely piojects beyond the skm The foie limbs aie fiee 
only fiom the elbow , the hand is bioad, flat, and webbed, 
the five fin te ci s being of neaily equal length, the first 
slightly the longest Each fingci has a small, flattened 
nail, situated on the dorsal surface at a considerable 
distance from the end The hind limbs are enclosed m 
the skin of the body almost to tho heel The fiee portion, 
when expanded, is fan shaped, the two outer toes (Inst and 
fifth) bein & the longest, especially the lattei Cutaneous 
flaps project consideiably beyond the bones of the toes 
The nails of the first and filth Iocs aie minute and 
flattened } those of the second, thud, and fourth elongated, 
sub compressed, and pointed The soles of both foie and 
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1 md feet aie baie, rough, and waity The surface of the 
skin gen ei ally is covered with short, adpiessed hair of a 
light, yellowish biown colour, which, on the undei parts of 
the body and base of the flippers, passes into dark reddish 
blown or chestnut In old animals the hail becomes more 
scanty, sometimes almost entirely disappearing, and tho 
skm shows ample evidence of the lough life and pugnacious 
habits of the animal m the mnumeiable scars with which 
it is usually covered It is everywhere more or less 
wrinkled, especially over the shouldeis, where it is thrown 
mto deep and heavy folds 

One of tho most striking external charactenstics of the 
walius is the pan of tusks which descend almost duectly 
downwards from the uppu yaw, sometimes attaining a 
length, m old animals, of 20 inches, or even more In the 
female they are as long or sometimes longer than in the 
male, but less massive In the young of the fiist year they 
aie not visible These tusks correspond to the upper canine 
teeth of other mammals All the other teeth, including 
the lower canines, are much alike — small, simple, and one 
rooted, and with crowns, rounded at first, but weanng to 
a flat or concave surface The complete dentition appears 
to he % •£, c J-, pm m g, total 34 Many of these 
teeth are, however, lost early, or remain through life m a 
ludimcntaiy state concealed beneath the gum The teeth 
which are usually functionally developed are % c pm 
total 18 The tusks are formidable weapons of 
defence, but then principal use seems to be scraping and 
digging among the sand and shingle for the molluscs and 
crustaceans on which the walrus feeds They are said also 
to aid m climbing up the slippery rocks and ledges of ice 
on which so much of the animal's life is passed. Although 
this function of the tusks is affirmed by numerous authors 
some of whom appeal to have had opportunities of actual 
observation, it is explicitly denied by Malmgren 
■Walruses are more or less gregarious in their habits, being met 
with generally in companies or herds of vanous Sizes They are 
only found near the coast or on large masses of floating ice, and 

xxrv • • 43 
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iaicly hi out m the open su , and, though often movin^ horn 
one pait of tlien feeding ground to anothei, they have no icgulu 
season il mirations Then y oung aie bom between tin months ot 
Apul and Juno usually but one at a time nevoi mort tbm two 
Thou stiong alloc tion ioi then youn*,, and then sympathy foi eacli 
other in tunes of dmgu, have been puticulaily noticed by all wlio 
lia\ t hid the oppoitumty of obsemng them m then native h mnts 
"When one of then nurnlei is wounded, tho whole had usu illy 
■jom m a conceited and intelligent defence Although haimloss and 
inoffensive when not inolcsic l, they exhibit < onsidaablc fiaeencss 
when afctuhtd, usm^ then great tusl s with tremendous effect 
either on human enemies who come into too dose quoitcis 01 on 
polai bens the only othei adversary they can meet with m then 
own intuiil tcmtoiy Thai v ok o is a loud lotting, and tan be 
he aid at a great distance , it is dcsciibccl by Dr Iv ant is “something 
between the mooing of a cow and tho deepest bijmg of a mastiii, 
veiy round and full, with its baik 01 dctielud notes lepcatcd rather 
quickly seven oi nine times in succession 5 

The punupil lood of the w alius consists of bnalved molluscs, 
especially Mya tmncaia and Acrxiccna nogosa, two species vuy 
abundant m the Aietie legions, which it digs up horn the mud 
and sand m which they lie bmied it* the bottom of the sea by 
means of its tusks It emshes and removes the shells by the aid 
of its gi mdmg teeth and tongue, and swallows only the soft part 
ot the animal It also feeds on other molluscs, sand-w oims, stai 
fishes, and shumps Poitions of \anous kinds of alga. 01 sea weeds 
have been found m its stomar b, but whether swallowed intention 
ally 01 not is still doubtful 

The eommeicial pioducts of the wall us aie its oil, hide (used to 
manufacture harness and sole leather and twisted into tillei lopes), 
md tusks The i\oiy ot the Dttei is, liowevu, inferior m quality 
tothLt of the elephant Its flesh foims in important article of 
food to the Eskimo and Tchuhtchis Of the coast tubes of the 
last named people the wall us foims the chief means of suppoit 
e< The flesh supplies them with food, tjie ivory tusks aie made into 
implements used m the chase and foi othei domestic purposes as 
well as affording a a duablc article of batter, and the skm furnishes 
the matcnal foi eovcnng then summei habitations, harness ioi 
then dog teams, and lines fci their fishing gear” (Staramon) 

Geographically the w alius is confined to the northern cucum 
polai legions of the globe “extending apparently as iai noith as e\ 
ploiois have penetrated, but its southern langc has been much le 
stneted of late m consequence of the persecutions of m m On the 
Atlantic coast of Aincnca it was met with m the 16th century as 
low as the southern coast of Nova Scotn and m the last century was 
tommon in the Gulf of St Lawrence and on the shoies of Labrador 
It still mil abits the coast round Hudson s B ly , Dav is Sti aits, and 
Greenland, wheie, howevei, its mmibeis aie duly decreasing It 
is not found on the Aietie coast of Amenta between tho 97th and 
158th menlians In Eiuope, occasional stiaggleis have leached 
the British Isles, and it was foimaly abundant on the coasts of 
Fmmaik It is lare lit Ieel md but bpifvbeigtn, Nova Zembla and 
fho western pait of the noith coi&t of Sibena ate still constmt 
places of icsoit, in all of which a legulai wai of extermination is 
earned on The Noith Pacific, including both sides of Behnng s 
Strait, nozthcm Kamchrtki, Alaska, and the PnbjJoff Islands aie 
also the haunts of numerous wall uses, which aie isolated horn 
those of the North Atlintie by the long stretches of coast, both of 
Siberia and Noith America, m which they do not occui Tin 
Pacific wall us appears to be as large as, it not larger than, that of 
the Atlantic , its tusks aie longer and more slender, and cuived 
inwards, the whiskers aie smaller, and the muzzier datively decpei 
and broadei These and certain other mmoi difiei ences have in 
duced some natmalists to consider it specifically distinct undei the 
name of Tncftechus obesm Its habits appear to be quite similar 
to those of the Atlantic form Though foi merly found m immense 
herds, it is lapidly becoming scarce, as the methods of destruction 
used by the American whalers, who have systematically entered 
upon its pursuit, are fax moie eeitam and deadly than those of the 
native Tchuktchis, to whom, as mentioned before, the wall us long 
afforded the principal means of subsistence 

Possil remains of walruses and closely allied animals have been 
found in the United States, and in England, Belgium, and France, 
m deposits of Quaternary and late Tertiary age 

An exliaustlre account pf tlua animal, with references to all the authors who 
k&ve written upon it, found in Allen s Bttiory of N>rth Arm tcan Ptvm 
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WALSALL, a municipal and parliamentary borough and 
markefrtown of Staffordshire, England, is situated chiefly 
on an omuuence above a nvulet tributary to the Tame, 
on various canals and branch railway lines, 8 miles north- 
north-west of Birmingham and 123 north-west of London 
The fomgA street is spacious and regular, and, although 
W& streets a^e gonswy crooked and mean, the suburbs 

ite Ioi fendfe with regularity and neatness. 
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The parish chuich of St Matthew, occupying a prominent 
position on an eminence, is a handsome modern building 
in the Transition style The other fixe parish churches 
aie also all modern The schools include the grammar 
school, founded in 1554 foi the education ot boys, natives 
of Walsall, m the classics, the blue coat and national 
infant schools, and several boaid schools The public 
libiaiy, established m 1859, enlarged m 1872, contains 
about 12,000 volumes, the scientific and art institution 
was established m 1854, and the literary institute m 1883 
Among the principal public buildings are the town hall m 
the Italian style, erected m 1866, the guild hall (1773), 
the theatie (foimed out of the old agricultural hall m 
1881), the dull hall (1866), the temperance hall (1866), 
the county courthouse (1869), and the post office (1879) 
The charitable institutions include the corporation alms 
houses (1825), Harper’s almshouses for six women, founded 
m the leign of James I and lebuilt m 1793, the Henry 
Boy’s almshouse, opened in 1887, the memorial cottages 
at Galdmore, erected m 1868 by private benefaction of 
two townspeople, foi twelve pool couples or widows, the 
Walsall cottage hospital (1863), the epidemic hospital 
(1872), and a number of minor chanties In the vicinity 
of the town are extensive coal mines and limestone 
quarnes Lonstone is also obtained, and buck clay is 
dug The town possesses non and biass foundries, com 
mills, and tanneries One of the staple industries is the 
manufacture ot the vanous kinds of ironmongery lequncd 
m the construction of harness and carriages Locks and 
keys, bolts, pulleys, and other hardware goods aie also 
laigely manufactured The town is governed by a mayor, 
si\ aldermen, and eighteen councillors The area of the 
municipal borough was extended m 1877 to 6929 acies, 
the population m 1871 was 46,447 (estimate of that m 
the extended aiea 49,018), and m 1881 it was 58,795 
The population of the parliamentary borough (aiea 7478 
acies) m 1871 was 49,018, and m 1881 it was 59,402 

In the only part of the 10th centuiy Walsall was fortified by 
Ethellieda daughta of Alfred the Great and countess of Meim 
At the lime of the Conquest it was letamed by Wilh im ns t roy il 
demesne foi about tw only y ears, until it wrs bestowed on Lobti l, 
son ot Asculpus, who had accompanied the Conqutioi to England 
Subsequently it was owned byKichaid Neville, tail ot Warwick, 
the king linker, and it was held successively by Hcmy VII and 
Henry Till By the lattu it was granted to John Dudley, duke 
of Northumberland, on whose attainder and execution in the 
reign of Mary it was forfeited and came into the possession ot tho 
Wilbiahams, from whom it passed by mamage to tho Budgmans 
It is spoken of by Camden as “none of tho meanest of market 
towns Queen Elizabeth visited Walsall m the 28tli } cai of 1 ei 
reign, and made a grant of lands to the town Walsill was the 
residence of Henrietta Mana foi a shoit time 111 1643 It is 1 
boiough bypnscnption, but leceived charters fiom Edw ud III 
and Hcmy IV , confirming the pnvilegcs and immunities con 
fened on it by previous sovereigns Its oldest charter is that 
bestowed m the 8d of Ghailes I , which was confirmed m the 13th 
of Chailes II It is now governed under the Municipal Act of 
1835 It was constituted a parliamentary boiough by the Btfoim 
Act of 1832, and 1 etui ns one memboi to pailiament 

WALSH, William (1663-1709), is included among 
Johnson’s Most Eminent English Poet\ but is justly said 
to bo u known more by his familiarity with greater men 
than by anything done or written by himself ” It was he 
who gave Pope in his boyhood the advice to study correct 
ness The value of his counsel is acknowledged m the 
Essay on Gntuum (l 729) He was a native ot Wor- 
cestershire, represented his native county in several parlia- 
ments, and was gentleman of the horse to Queen Anne 
WALSINGHAhf, Sir Euanois (e 1536-1590), secre- 
tary of state under Elizabeth, was descended from an old 
Norfolk family, and was the third and youngest son of 
William Walsingham of Scadbnry, Chislehurst, Kent, 
where he was bom about 1536* After a good private 
education he entered King’s College, Oamhndge, but did 
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not take a degree Ho lcmamed abroad dux mg the reign 
of Mary, and the knowledge of foxcign languages he thus 
acquired is baid to have commended him to the notice of 
Cecil, Loid Burghley In the parliament which met m 
Januaiy 1558-59 he was letuxncd for Banbury, and m that 
which met m Januaiy 1562-63 for both Banbury and Ly me 
l^egis j lie decided to sit fox the lattex place Nothing 
fuithei is known of his political histoiy, till in 1568 he 
wrote to Cecil a letter on the Damley rnuidci, which 
shows that ho enjoyed the confidence of Cuil and the 
xegent Mux i ay, and was fully convinced of Queen Maiys 
guilt In the following yeai Bidolfi, the papal agent, was 
confined, undei suspicion of conspnacy, in Walsmgham’s 
house In August 1570 Walsmgham was selected as 
special ambassador to Fiance m connexion with the 
negotiations fox the toleration of the Huguenots, and m 
December took up his residence as peimanent ambasoddoi 
at Pans On the 19th April 1572 he was successful m 
obtaining the signature of a treaty of peace between 
England and Fiance, but the beneficial lcsults of his skilful 
diplomacy m connexion with the negotiations for tho 
Anjou and Alen^on marriages weie neutralized by the 
uncertain and changeable moods of Elizabeth, and finally 
frustrated by the massacre of St Baitholomew He took 
his leave of tho king of Fiance on 23d May 1573, and on 
20th December of the same yeai he was made secietaiy 
of state On 1st December 1577 he was knighted, and 
on 22d Apnl of the following year made chancellor of the 
Older of the gaiter In Tune following, along with Loicl 
Cobham, he was sent to tho Netherlands to assist m 
arranging a pacification of the States, but the extra 
ordinal y vacillation of Elizabeth rendered his mission a 
total failure In July 1581 he was again sent on an 
embassy to Pans, but his instructions weie of a kind both 
so dishonourable and so foolish that he said he wished 
rather the queen had sent him to the Tower In such 
cucumotances he could only endeavour to temper and 
qualify the policy of Elizabeth in such a manner as to 
prevent a fatal breach in the relations between the two 
counti les, and m this he was successful His embassy to 
Scotland m 1583 to endeavour to persuade James to 
dismiss the eail of Arran was also, as he prognosticated, a 
failuie He theiefore recommended that the purpose of 
Elizabeth should be effected by fostering a conspiracy 
among the Scottish nobles, but the project was not carried 
out for some time aftei wards In 1581 Walsmgham was 
appointed emtos ?otulo? ttm of Hants and lecordei of 
Colchester, and m 1585 high stewaid of Winchester On 
23d November 1586 he was returned member tor feuney, 
and again on 29th October 1587 
From the first Walsmgham, equally with Cecil, Lord 
Burghley, was strongly hostile to Queen Mary of Scotland 
By constant watchfulness and the skilful use of spies he 
succeeded in discovering the mmost secrets of her policy 
and plans He pei nutted the Babmgton conspiracy to 
develop until letters passed between Babmgton and Mary 
which, if they aie to be accepted as genuine, proved that 
the scheme for the assassination of Elizabeth had Mary’s 
full appi oval Mary and her friends declared that W alsmg- 
ham had counterfeited her ciphers ; but that Babmgton 
sent hex letters informing her of the assassination scheme 
is beyond denial Mary’s friends, without any proof but 
hei own asseveration, affirm that the letters never reached 
her, and that Mary’s letters in reply, the authenticity of 
which Babmgton to the last never doubted, weie forged 
by the agents of Walsmgham The asseveration of Mary 
is, however, robbed of all value by the fact that, m addition 
to denying the authenticity of the letters, she denied all 
knowledge of the Babmgton conspiracy , for Mendoza, the 
Spanish ambassador, wbil$ the plot was m progress, wiote 
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to Philip 11 that Maiy had mfoimed him she was fully 
acquainted with it The accusation against Walsmgham, 
that he was an accomplice m bunging Mary to the block 
on false andfoiged eudence, cannot therefoiebe entertained, 
although there cannot be any doubt that he ltgaidcd her 
execution as a happy deliverance from a position ot gieat 
political embanassment He was one ot the commissions s 
on hci tual, and on Mary hinting that the mciiminatmg 
letteis had been vviitten by him, called God to witness 
that he “ had done nothing unbecoming an honest man ” 

By becoming surety foi the debts ot Sir Philip bidney, 
Walsmgham, on account of a flaw m the powei ot attorney 
left by Sidney, found himselt on Sidney’s death un 
expectedly involved m pecuniary mm But, although 
one of the ablest and wisest ot Elizabeth’s councillors, his 
honesty had frequently ruffled hei soli esteem, and she 
witnessed his embanassments without deigning to lend him 
the smallest help He died at his house m Seething Lane, 
London, 6th April 1590, m eircumstances of so great 
poverty that his friends buried him in St Pauls at night 
to save the expense of a public funeral Walsmgham 
was a Puritan m his religious principles, but was unable 
to obtain for the Puutans the consideration from Elizabeth 
he desired He established m 1586 a divinity lectureship 
at Oxford , he was a general patron of learning , and he 
encouraged Si i B Hakluyt and other navigatois m their 
voyages ot discovery By Spenser he is described as 
“The Gieit Mccuns of tins rge 
As well to all th it c ml acts piofe&st 
As thost tint aie inspiied with m utial l 5 

\ hikonumbu of W ilsincfham s lettus md stitc documents ic m the hbiaiy 
ot the Butish Museum and Stitc lapu Office An account f his embassies to 
Ii nue m ith letters and (lisp itches is erntrmed in the C ? ; I eat Anbassador , 
edited by &n Dudley Digges It 55 the Ht ids t J aConteiei ce between James VI 
and Sn nances W September IS-) 3 is published in \ol 1 of the Banna 

ti/ne Uistellany ui 1 his ‘ Jcumil fiomDctembei 1570 to Apnl l r S3 ispublshed 
m\ol vi of the Camden MtsuUcmy (1671) Ihe Ar tana Auh a, or IT alnnjham ■> 
I ruie/Uial Mat irntfot the states tana t Uh Couttze London If '“5 s rid to lu\c 
been tr nul ited from the Spanrsh w as pi rbably ti mslatcd bj motucr W ilsrngh un 
tl an Sn Manus In Sn Ivobcrt Cotton s C tkni Poitl uma is a shut uticle en 
titled Sir lr oners Walsmghaina Aintomizmg of Honesty Ambition and 
fortitude 

WALTHAM, a city m Middlesex county, Massachusetts, 
United States, like the other so called cities and towns 
of New England is m effect a township, containing several 
bodies of urban population, together with lutal disk rets 
It is situated about 9 miles west north west from Boston, 
being in fact a suburb of that city, m a country of rounded 
hills of glacial gravel Besides the large village of 
Waltham, there aie comprised in the city five others, viz , 
Bleacher y, Chemistry, New Church, Prospect ville, and 
Bobert’s Crossing These have ab&oibed nearly all the 
population ot the city, the ruial inhabitants being com 
paratively few m number The population, by the State 
census of 1885, was 14,609, about one fourth being ot 
foreign buth Waltham is known all over the world for 
its machine-made watches, of which over 1400 are turned 
out daily It has also a cotton-mill, a bleachery, and 
watch tool manufactories. 

Tho present area of Waltham was settled m 1630 by Puritans 
In 1783 the town was meoi periled, and m 1884 it received a 
city chaitei 

WALTHAM ABBEY, or Waltham Holy Cjross, a 
market-town of Essex, England, on the borders of Hertford- 
shire and Middlesex, is situated on the Lea, near the gieat 
northern load, and on the Cambridge branch of the 
Great Eastern Bail way, 13 miles north of Liverpool Street 
station, London The town lies in a hollow, with streets 
for the most pait crooked and narrow, and although many 
additions have lately been made it still retains much of 
the characteristic appearance of an old counti y town Of 
the former magnificent abbey church the only portion of 
importance now remaining is the nave, forming the present 
parish church, the two easternmost bays of the nave being 
converted into the chancel It is a veiy fine specimen of 
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Norman, and in the opinion of Mr Freeman forms part of the 
original building of Harold, although others assign its date 
to the time of Henry I, Only the western supports of the 
ancient tower now remain. A tower corresponding with 
the present size of the church was erected in 1556 and 
restored in 1798. On the south side of the church is a 
lady chapel of about the end of the reign of Edward II. or 
beginning of that of Edward IIL, containing some good 
decorated work. Bishop Hall became curate of Waltham 
in 1612, and Thomas Fuller was curate from 1648 to 
1658. At Waltham Cross on the great northern road, 
about a mile west of Waltham, is the beautiful cross 
erected (1291-94) by Edward I. at one of the resting-places 
of the corpse of Queen Eleanor on its way to burial in 
Westminster Abbey, It is of Caen stone and is supposed 
to have been designed by Pietro Cavalini, a Roman sculptor. 
It is hexagonal in plan, and consists of three stages, de- 
creasing towards the top, which is linished by a crocheted 
spirelet and cross. The lower stage is divided into com- 
partments enclosing the arms of England, Castile and 
Leon, and Ponthieu. It underwent restoration in 1833, 
and a scheme for the same object was started in 1885. 
The old Elizabeth market-house that formerly stood in 
the market-square of Waltham was taken down in 1852. 
The town is the seat of a county court for Epping division 
of Essex, and possesses a court-house erected in 1849. The 
royal gunpowder factory is in the immediate vicinity; and 
the town possesses gun-cotton and„percussion-cap factories, 
flour-mills, malt kilns, and breweries, Watercresses are 
largely grown in the neighbourhood, and there are exten- 
sive market-gardens and nurseries, including PauPs famous 
rose nursery. The area of the urban sanitary district of 
Waltham Holy Cross, which is identical with the parish of 
Waltham Abbey and is in the civil county of Essex and 
registration county of Middlesex, is 11,017 acres, the popu- 
lation being 5197 in 1871 and 5368 in 1881. 

Waltham appears first in history as the hunting seat of the 
Danish thane Tovi or Tofi, the royal standard-bearer at whose 
wedding feast Hardicanute died. The great forest on the edge of 
which it was built was long known as the forest of Waltham, but 
the only portion of it now remaining is called Epping forest. A 
wonderful cross which had been found in Tovi’s laud at Moutacute, 
Somerset, was brought to Waltham, and Tovi built a church for 
its reception, which was named the Church of the Holy Cross. 
When the, estate after being confiscated to the crown came into the 
possession of Harold, he pulled down Tovi’s church and built a 
new one of great magnificence, which was consecrated in 1080, 
He also founded a great ^ secular college,, which, though usually 
referred to as an abbey, did not, as is pointed out by Mr Freeman,, 
„ , become a religious, house till the reign of Henry H, Shortly before 
the fatal battle of Hastings, Harold made a pilgrimage to Waltham, 
bringing with him many gifts. His body, which was first buried 
under a cairn at Hastings, was subsequently brought to Waltham 
and buried, in the place of honour by the high altar. The tomb 
was destroyed about 1540. The site and property of the abbey were 

f ’ven by Henry VIII. to Sir Anthony Denny, whose grandson, Sir 
iward Denny, was created by lames I, , baron of Waltham, and 
by Charles I. earl of Norwich, * The town obtained a grant of a 
market from Henry III. 

,£ee " Arcliifcectare Early History of Waltham Abbey Church" by E.A. 
A' ; Freeman, And ether papera in vol. a of TramacUom of the Essex Archeological 
‘ FtjlerV mstory of WaUham Abbey, Stubbs’s Foiindation of 

a^d Freemah’s wmm Con&tesi. ' ; " 1 ■ ■ / 

a towii of Essex, England, now 
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oolStreet station. • 



brass of Sir George Monoux and Anne his wife. Among 
the other public buildings are the town hall, erected in 
1876 at a cost of <£4500, the literary institute, founded in 
1882, and the working men’s club and institute. There are 
a number of educational institutions, including a school of 
art connected with the science and art department of South 
Kensington, the Monoux grammar school, the Forest school, 
founded in 1834 in connexion with King’s College, and 
the home for orphan boys. The benevolent and charitable 
institutions include the public dispensary (1873), the 
Leyton and Walthamstow hospital home for children 
(1877), Sir George Monoux’s almshouses for thirteen 
poor men (1527), the Collard almshouses for ten married 
couples (1851), and the Squire almshouses for widows of 
decayed tradesmen. In the vicinity are the reservoirs of 
the East London Waterworks Company. On the banks of 
the Lea there are flour-mills and an oil-mill. The popu- 
lation of the urban sanitary district (area 4374 acres) in 
1871 was 10,692, and in 1881 it was 21,715. 

In Domesday the name occurs as Welamestun. In the reign of 
Edward the Confessor it belonged to Waltheof, son of Si ward, earl 
of Northumberland, who married Judith, niece of the Conqueror, 
who betrayed him to his death in 1075. The estate subsequently 
passed to Guy de Beauchamp, earl of Warwick, and on the attainder 
of Earl Thomas in 1396 reverted to the crown. Afterwards it came 
into the possession of Edmund Beaufort, duke of Somerset ; from 
the Somersets it passed to Sir George Rodney, and subsequently it 
came to the Maynard family. It is supposed to have been the 
birthplace of George Gascoigne the poet (d. 1577). Sir William 
Patten, commissioner of the navy, the friend of Pepys, had his seat 
at Walthamstow, and was frequently visited there by Pepys. 

WALTHER, Bernhard (1430-1504), astronomer, was 
born at Nuremberg in 1430. He was a man of large 
means, which he devoted to scientific pursuits. When 
Regiomontanus ( q.v .) settled at Nuremberg in 1471, 
Walther built for their, common use an observatory and 
a printing office, from which numerous calendars and 
ephemerides were issued, which became of great importance 
for the voyages of discovery. At this, the first German 
observatory, clocks driven by weights were first used in 
astronomical observations in 1484. The observations, con- 
tinued until Walther’s death in May 1504, were published 
by Schemer in 1544, and by Snell in 1618, as an appendix 
to his edition of Landgrave William’s observations. 

WALTHER VON DER VOGELWEIDE (c. 1170- 
c. 1230), the most illustrious of the German minnesanger, 
was born in Tyrol between 1165 and 1170. He belonged 
to a noble family, but had no hereditary possessions. At 
an early age he seems to have given evidence of an apti- 
tude for poetry, and his genius was developed under the 
influence of the older poet Reinmar, whom he soon far 
surpassed. His earliest patron was the young and 
brilliant Duke Frederick of Austria, at whose court in 
Vienna he spent several years. After Duke Frederick’s 
death Walther betook himself to King Philip, at whose 
coronation in Mainz, on the 8fch September 1198, he was 
present. King Philip appreciated his genius, but nothing 
is definitely known as to their relations to one another, or 
as to the causes Which brought their connexion to ah end. 
After a short stay at the court of Duke Leonhard of 
Carinthia Walther went to Eisenach,, where poets were 
always welcomed by the landgrave Hermann. Here he ^ 
remained until 1211, when the landgrave, in deference to ; 
Whined-; spurn seeure 

;as>:Bkederick , _ 


W A L — W A L 


341 


been accustomed to go from court to court that it was 
apparently hard for him to live without the excitement of 
travel and adventure. In 1217 he was at the court of 
Duke Leopold of Austria, after whose departure for the 
Holy Land he appears to have been received first by 
the duke’s uncle, Henry of Medlik, then by Berthold of 
Andechs, the patriarch of Aquileia. On the return of 
Duke Leopold Walther again spent some time with him ; 
but in 1220 he joined the retinue of the imperial vicar 
Engelbert of Cologne and Frederick II. ’s son, Henry, to 
whom he seems to have acted as tutor. In 1224 Walther 
retired to Wurzburg, where, although living in privacy, 
he watched closely the course of public affairs. He may 
have taken part in the crusade of 1228, but he certainly 
did not reach Palestine. He died about 1230 at Wurzburg, 
where, under a tree in the Laurence garden of the new 
minster, a stone was long pointed out as that which, 
according to tradition, marked his grave. A new monu- 
ment to him was erected at Wurzburg in 1843, and a 
statue of him was unveiled at Innsbruck in 1877. 

'Walther von der Yogelweide was a poet not only of exquisite 
sensibility, but of a frank, independent, and manly character. 
He lived in a troubled age, when church and state were often in 
deadly conflict. In this struggle, in which he took keen interest, 
his sympathy was wholly with the imperial cause, and he did 
much to influence opinion by the vigour with which he attacked 
the extravagant pretensions of the papacy. While defending the 
lights of secular rulers, he did not forget their duties, and many 
of his verses — considering the period to which they belong — display 
a remarkably clear and generous conception of the principles of 
humanity and freedom. In writing of love, the favourite subject 
of the minnesanger, he had all the brightness, freshness, and gaiety 
of the best of his contemporaries, and he excelled them in his deli- 
cate appreciation of the noblest womanly qualities. His love of 
nature, especially in the season of spring, was an essential element 
of his intellectual and emotional life, and gives an enduring charm 
to the poems in which it is incidentally or indirectly expressed. 
He was a master of all the forms of verse used in Middle High 
German, and the perfection of his rhythm and diction, combined 
with the depth and wide range of his ideas, secures for him an 
enduring place in the front rank of the lyrical poets of his country. 

A critical edition of his poems was issued by Luclunaim in 1827, and there 
have been later editions by Waekemagel, Rieger, and Pfeiffer. There are 
renderings into modem German by Simrock, Koch, and Weiske. An admirable 
biography of the poet was written by Uhland (1822). Biographical and critical 
studies have also been written by Reuss, Rieger, Menzel, and Bose. 

WALTON, or Walton-le-Dale, a township of Lanca- 
shire, is situated on the south bank of the Bibble, 1J 
miles south-east of Preston. The township includes the 
town, of Walton-le-Dale, the villages of Lumber Bridge 
and Higher Walton, and several hamlets. The Bibble is 
crossed by a stone bridge of three arches erected in 1782, 
connecting Walton-le-Dale with Preston. The church of 
St Leonard, situated on an eminence to the east of the 
town, was originally erected in the 11th century. The 
earliest portions of the present building are the chancel 
and tower, in the Perpendicular style, the nave having 
been rebuilt in 1798, while the transepts were erected in 
1816. The nave was re-pewed in 1855 and the chancel 
restored in 1864. There are a number of interesting old 
brasses and monuments, A working men’s institute was 
built in 1881. Cotton-spinning is carried on, and there 
are market-gardens in the vicinity. The population of 
the urban sanitary district (area, 4683 acres) was 8187 in 
1871 and 9286 in 1881, 

Walton occupies the site of a Boman station, probably that of 
Coemm , The manor was granted by Henry de Lacy about 1130 
to Robert Banastre. It afterwards passed by marriage, to the 
Langtons, and about 1592 to the Hoghtons of Hoghton. Walton 
was the principal scene of the great battle of Preston, fought on 
the 17th August 1648 between Cromwell and the duke of Hamilton. 
In 1701 the duke of Norfolk, the earl of Derwentwater, and other 
Jacobites incorporated the town by the style. oL the “ mayor and 
corporation, of the ancient borough of W alton, ” In 1715 the pass- 
- age of the Bibble was .bravely defended against the Jacobites by- 
Parson Woods and his parishioners. 

WALTON, or Waxton-on-the-Hill, a township of 
< J^oashire, England,; now praota^Uy a suburb of Liver- 


pool, 3 miles north-east of the central station. It con- 
sists largely of villas and the better class residences, 
but a considerable portion of the Parish Church district is 
occupied by labourers and artisans. The parish church, 
dedicated to St Mary, was originally founded in 1326, 
but has all been rebuilt within recent times, the nave in 
1742, the chancel in 1810, and the embattled western 
tower in 1831-32. There are also situated within the 
township the West Derby union workhouse, erected in 
1868 at a cost of <£10,000; the borough prison, 1855, 
£180,000 (which, however, is by a special Act of Parlia- 
ment included within the borough of Liverpool) ; and the 
county police station, 1885, £8000. One of the attrac- 
tions of Walton is Stanley Park, 100 acres in extent, 
opened in 1870 at a cost of £200,000. In the neigh- 
bourhood are also the Liverpool parochial cemetery, the 
Anfield Park cemetery, and the Kirkdale cemetery. The 
population of the urban Sanitary district (area 1907 acres) 
in 1871 was -6449, and in 1881 it was 18,536. 

The parish of Walton originally included Liverpool, which was 
separated from the mother church in 1699. At Domesday it was 
held by a Saxon named Winestan, and subsequently it was for 
some centuries in the possession of a family who took from it their 
name. The earl of Sefton is now lord of the manor. 


WALTON, Brian (1600-1661), bishop of Chester, 
and editor of the great London Polyglott Bible, was born 
at Seymour, in the district of Cleveland, Yorkshire, in 1600. 
He went to Cambridge as a sizar of Magdalene College in 
1616, migrated to Peterhouse in 1618, was bachelor in 1619, 
and master of arts in 1623. After holding a school master- 
ship and two curacies he was in 1626 made rector of St 
Martin’s Orgar in London (1626), where he took a leading 
part in the contest between the London clergy and the 
citizens about the city tithes, and compiled a treatise on 
the subject, which is printed in Brewster’s Collectanea , 
1752. His conduct in this matter displayed his ability, 
but his zeal for the exaction of ecclesiastical dues w T as 
remembered to his hurt in 1641 in the articles brought 
against him in parliament, which appear to have led to the 
sequestration of his very considerable preferments. 1 He 
was also charged with Popish practices, but on frivolous 
grounds, and with aspersing the members of parliament 
for the city. Up to this time he was perhaps more an 
active ecclesiastic than an eager student. In 1642 he was 
ordered into custody as a delinquent ; thereafter he took 
refuge at Oxford, and ultimately returned to London to 
the house of Dr Fuller, dean of Ely, whose daughter Jane 
was his second wife. In this retirement he planned and 
executed his great work, a Polyglott Bible which should 
be completer, cheaper, and provided with a better critical 
apparatus than any previous work of the kind (see Poly- 
glott). The proposals for the Polyglott appeared in 1652, 
and the book itself came out in six great folios in 1657, 
having been printing for five years. England had at this 
time a band of Biblical and Oriental scholars of unusual 
distinction, and Walton could reckon among his active 
helpers Usher, Lightfoot, and Pococke, Castle, Wheelock, 
and Patrick Young, Hyde, Thomas Greaves, and others of 
less note. The great undertaking was supported by liberal 
subscriptions, arid Walton’s political opinions did not de- 
prive him of the help of the Commonwealth ; the paper 
used was freed from duty, arid the interest of Cromwell in 
the work was acknowledged in the original preface, part 
of which was afterwards cancelled to make way for more 
loyal expressions towards that restored monarchy under 
which Oriental studies in England immediately begarf to 
languish. To Walton himself, however, the Beformation ; 

1 He was from January 1635-36 rector of 
his first wife, Anne Claxton, is Juried. He apper“~ ^ ^ 

a probQiid&ry of St Rani s, and for a very short 
St Gffies in the Fields, ’ . v 
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bi ought no disappointment He was conseciated bishop 
of Chester m Dtcembu 16C0 In the following spring 
he was one ol the commissioners at the Savoy Conference, 
but took little part m the business In the autumn of 
1061 he paid a short visit to his diocese, and returning to 
London he fell sick and died on 29th November. 

1 1 nvc \ ci uiiu h Wilton was m tebte 1 to his hdpeis the Polj glott 
bilh is 1 it monument ot uulusti> mi ot lajautj foi liuctm 0 
1 v 1 st mnkrtdin^ ml tlic P ol fomnia (stpaiat<l\ if printed bj 
Ditli 1777 mdWunghim 1S25) show ]tt lament swell is k am 
111 ^ I lie same quilitu s i| } cai m Wilton s C onsic o/ato Consider 1 
(10 )) 1 14 ly ti Di Tilm Owens t)isil tat who thought 
Hut tin leuimul ition of nnteinl foi the lcusion of the 1 cave l 
t \t ten hi to ith ism Among Wiltons woiks must also bo 
mcnhmtd an T itr diutio ad Lt tionc n jLj 1 / tanim Onentahun 
(16 r 4 2d cl 16)5) memt to pcpaiG tb way foi the Pol>Jott 

Se Hini> J Ic II If loin /the I ft aid H iti 7 ofVralton L n Ion IS 0 ] 
in 0 vols of 1 ith the see nd cont 1 is u ci 1 mb of Walton s inswci to Om cn 


WALTON, Iz\Ak (1593-1683), author of The Oomph at 
A)i(jlei) hooked a much bigger fish than he angled foi 
when he offued his quaint tieatfte to the public Theie 
is haidly a name m our literatuie, even of the first lank, 
whose immortality is more secure, 01 whose personality is 
the subject of a moie devoted cult Nob only io he the 
satei late s of a considerable sect in the lehgion of reciea 
tion, but multitudes who have nevei put a worm on a 
hook — even on a fly hook — have been caught and soeuiely 
hold by his pictuie of the delights of the gentle craft and 
hi* easy leisui ely transcript of his ow u simple, peaceable, 
lovable, and amusing character 

A succession of devotees ha\ e^supplemented by patient 
inquiry what ho tells us of hrmself He was bom at 
Stafford m August 1593, the register of his baptism gives 
his father’s name as Jervis, and nothing more is known 
of his parentage He settled m London as a shopkeeper, 
and at first had one of the small shops, seven and a half 
feet by five, m the upper story of Greshams Royal Burse 
or Exchange m Cornkrll In 1624 he had a shop m Tleet 
Street opposite the Temple, and was described as a linen 
diapei In 1632 he bought a lease of a house and shop 
in Chancery Lane, and was desenbed as a “sempster” or 
milliner 1 Hrs fiist wife, matried rn December 1626, was 
Rachel Florid, a great gieat niece of Aichbishop Cranmei 2 
She died m 1640 He married again soon after, his 
second wife being also ol distinguished clerical connexion, 
Anne Ken— the pastoral “Kenna’ of The Angler ’s Wish 
—sister of Thomas Ken, afterwards bishop of Bath and 
Wells When the civil war broke out, he retired from 
business He had bought some land near his birthplace, 
Stafford, and he went to live there, but, according to 
Wood, spent most of his tune “ in the families of the 
eminent clergymen of England, of whom he was much 
beloved ” His second wife died m 1662, and was buned 
in Worcester cathedral church, where there is a monument 
to her naemoiy One of his daughters marned Dr 
Hawkins, a prebendary of Winchester, m whose house he 
died in December 1683, at the ago of ninety The last 
forty years of his long life seem to have been spent m 
ideal leisure and occupation, the old man travelling here 
and theie, visiting his “eminent clergymen” and other 
brethren of the angle, compiling the biographies of con- 
genial spirits, and collecting here a little and there a little 
for the enlargement of his famous treatise 
The first edition of The Caniplccti Angler was published in 1653, 
hut the peaceful angler continued to add to its completeness in 
his leisurely mf for a chattel of a century There was a second 
edition m 185$, a third in 1681 (identical with that of 1664). a 
fourth m l m, and a fifth m 1676 In this last edition the 
tM teen chapters of the original have grown to twenty one, and a 
second part was added by 3ns loving fnend and hi other angler 
Charles Cotton, who took up “Venator ’ where W ilton bad left Sim 
-teft fo&ftkfod to instruction in fl y fishing and the making of Hies 
^ Mm was ufore mfixmr m men’s clothes m those days , hence 
to teuton neto m mfeonible Temple 
* geo Mt* em Jftfl, 16, 1873 


Walton did not profess to be an expat with tlu ih tl c il> 1 slim., 
in his fiist edition was contubutcd by Mi I bom is Laikt l a ictii ed 
cook and hmnoiist who pioduccd aticitisi of his cwn m 165a, 
but m the use of the live woun the giasshoi [ci an 1 thi fio & 
‘Pisratoi himself coull speak as i mastei llie famous pissi^c 
about the frog— often misquoted ibout the woim - us lnm is 
though }ou loved him that is hum him as little is jou mq 
possibly, that ho miy live the longei appeals m the oii^mil 
edition Ihe additions made as the woik s icw weu not meiely to 
the didactic i art happy quotations, new turns of finis , son^s, 
poems and anecdotes weic mtioduced as if the leisuidy authc i, 
who wiote it as a lecieition hid kept it constantly in his mm 1 and 
talked it ova point by f omt with his numcioiis liethnn Theie 
weie originally only two mtoilocutois m the opening scent , Pise i 
toi and ‘Viatoi but m the sc ond edit it n, as if m inswci to 
an objection that “Piscatoi ha l it too mu h m his )\vn v\a> m 
pi aise of angling he mtioduced the tilconei 4 Aucq s d iikul 
‘Yiatoi into ‘Vcnitoi 5 and made tin new comj anions cich 
dilate on the jo>s of his favounte spoit 

Although The Gompleat Angl i was not Walton s hist litci uy 
woik, his leisuicly labouis as a biogiaphei scan to h ivc w,iown out 
ot his devotion to anjmg It w is \ lobably as m angla tl it ho 
made the acquaintance of Sn Hcmy Wotton, but it is d u tint 
Walton whatever his education and bie ding nn> hue Icon 
must have had moro than a love of fishing and a humoious tern] < i 
to iccommend him to the fuendship of the accomplish d ambis 
sadoi At any late, Wotton who had mtenied to wnto the life 
of John Donne, left the task to Walton, who had lamented lus 
pastoi s death in an Elegy m 1633 and now comf letel an 1 } ub 
fished the life much to the satisfaction of the most le lined critics, 
in 1640 Sn Hcmy Wotton djing m 1639 Walton undertook his 
life also, it was finished m 1642 and published m 1651 His 
life of Hookei was published m 1662, Geoige Heibeit xu 1670, and 
Bishop Samleism m 1678 All these subjects weic cndtaiel to 
the biographer byacertnn gentleness of disposition and clneiiul 
piety thieo of them at least, Donne, Wotton, and Heihut, weic 
angleis Then lives weie evidently wutten with loving puns, m 
the same leisuidy fashion as his Angler , and like it uc ol a ilut less 
as exact knowledge than as humomous and complete piotuics ol 
chaiacter Walton also lendeied affectionate seivicc to the memory 
of his fi lends Sn John Skcfhngton and John Chalkhill, e fitmg 
with pi efatoiy notices fekeffmgton s Hero cf Lorenzo m 1652, and 
Chalkhill s * Ihoalma and Gleaickus a few months befoie lus own 
death m 1683 lwo political letters, published in, 1680, nndti the 
title Love and Trut\ though coneilutoiy enough m tempei to b( 
W ilton s, are asenbed to him on somewhat doubtful authont} (see 
Zoueh s Live % \ol n p 387, ed 1817) 

Theie ne hi giaplues of Walton himself by Sn John Hiwl ns (jicfiacd U an 
edition of the Ati 7 h 1760) Di / mch (aj 1 cn led to tin editi n ( f the 1 1 si ( ) 
and bu Han s Xicolas (pieftxcd to in eel tion of the Jnjle? 183() Iheic tie 
n tices also with aldmonal stups of fict nncx d t two t Am i can 
editions 1 cthnne s (3fa47 puticulaily splcnlil) and JDowlmj,s (18 ) fu 
simile of the on^ nal edition of the 4? gtei was issued by B lister m 1810 u tl a 
bj Flhot Stock m IS 6 (W M ) 

WAN CHOW FU, a prefectuial city m the Chinese 
province of Che keang, and one of the poits opened by 
treaty to foreign trade, is situated (28° 1' N lat and 
120° Sl # E long ) on the south bank of the nvei Gow, 
about 20 miles from the sea The site is sard to have 
been chosen by Kwo P’oh (276-324 ad), a celebiatod 
antiquary who recognized m the adjacent mountain 
peaks a correspondence with the stars in the constellation 
of the Great Beat, from which cucumstance the town was 
first known as the Tow, or Great Bear, city Subsequently, 
however, the appearance m its vicinity of a white deer 
carrying a flower m its mouth was deemed to be so favour 
able an omen as to more than justify the change of its name 
to Luh, or Deer, city Its present name, which signifies 
the u mild district,” and which is correctly descriptive ot 
the climate, though not of the inhabitants, was given to it 
during the last dynasty (1368-1644) The walls, which 
weie built in the 10th century, are about 6 miles in 
circumference, 35 feet in height, and 12 feet broad at the 
top The gates, seven m number, were put up m 1598 
W£n chow is about 1563 miles by road from Peking and 
600 from Hankow The country m the neighbourhood ot 
the town i$ hilly and pretty, while opposite the north west 

* Ihe existence of Chalkhill was called m question hj $ W linger 
m 1820, and the pastoral supposed to be Walton’s own There can be 
little doubt that the poat i& tho same peison, whose tpmb n in Wuj 
chetta. cathedral, and that Walton w simply nustaken in describing 
bunas “an aoquaintftnt and fiiend ofEtaund Spenser 
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gate “Conquest Island’ forms a picturesque object The 
island is, howevei, moie beautiful than healthy The poit, 
which was opened to foreign tiade in 1676, has not justi 
fied the gieat expectation^ which weie foimed of its piob 
able success as a commercial centie 
In 18S6 the impoits (excluding tieasmc) woie 'valued at £118,710, 
and the exports at £25 751, 44 vessels cnteied ot which one onl> 
wis British and 45 cleared A noticeable icatuic m the year s 
lohnn is the falling off m the quantify of opium linpoited, — only 
2o piculs, 62 pa cent less than thcaacngeof the pieaious ihuc 
j Lais Ihc pnncipal item of unpoit is cotton goods, which show c i 
in mcieise of 12 pa cent ova the samcavuage heioseno oil, 
nntchcs window glass, sugai, dates, and old non arc among the 
chief goods linpoited whilo amom, the cxpoits lafctysfis oi 
unibiellas timbci, oianges, md tea hguie piommently 

WAXDERING JEW See Jew, Wandering 
WANSTEAD, a village of Essex, England, now leally 
a London subuib, is situated on a branch ot the Gieat 
Eastern Railway (Snaiesbiook station), 6 miles by rail 
noitheast of Liverpool Stieet station It possesses the 
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usual characteristics of the better < lass eastern suburbs ot 
London Winstead Paik, 164 acres m extent, was opened 
in 1862 A featuie of Wanstead is Eagle Pond oi Lake, 
HP acies m extent At Lake House llood wiote Tylmy 
Hall The population ot the uiban sanitary distnct (aiei 
about 1072 acres) is estimated to have been 4311 m 1671, 
in 18S1 it was 5102 

"W anstc 1 1 is sup posed to have h en a Roman static n It belong l 
to the monks of 6t Pet i % Westminster, n l xftci wauls to th 
bishop of London, of whom it wis hell it Domcsdi) by Riljh 
1 ltv Lncn In the icign of Heniy VIII it t ime into the \ ossts 
sion of the uown, md in 1519 it was be towed by Edwaid V3 on 
Lord Rich, whose son sold it m 1577 to Rol eit eail ot Lac est i 
ihc ou b mal maim lioir^e was letuilt b> Loid Chxneclloi Rich 
who was hcic visited l ^ Queen Eluabt th m 1 01 and foi ha enta 
tamment Sn Philip Sidney wiote a diamitie mtei hide which w is 
pla> ed bcfoie the que n it V instead b aidai an l is pimte l at the 
end of the Aitaclia Sn Rich u 1 Child, aftuvv uds carl of lyloy, 
built the splendid mansion ofWanstead House in 1715 (demolished 
m 1822), in. which tho punce of Condc and othois of the Bouibon 
family iisilcd during the ielgn of the fust Napoleon 
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W HATEVER definition of the word u ai my ” (soe 
Army) be adopted, the tact that it is a body ot 
men organized tor the effective employment of aims is 
the essence ot it Hence the natuie ot the most effective 
organisation and employment of armies m active warfaie 
at any given period has always turned upon the nature of 
the arms m use at the time The laboratory and work 
shops of science m iccent years have m tact pioduced and 
foiced on a change m the natuie of fighting, of a kind 
which it is sate to say nevei entered the mind of any one 
of the inventors whose skill made it necessary And yet 
the change is of such a kind that, though due to the 
development of veiy matenal things, as, for instance, the 
greater lapidity of file, the greater lange of weapons, and 
the like, it is much more remaikable in its effect on the 
spmt of armies and the nature of fighting discipline than 
m almost any other aspect 

In all penods of wai, undei all conditions of aims, the 
moial foices which affect armies have been the gieat 
determining factors of victoiy and defeat From a date 
much eailier than the day when Cctsar, defeated at Dyi 
rachmm, gained the empire of the world by so acting as 
to restore the mouile of his army before the great contest 
at Pharsaha, it has been on this nice feeling of the moial 
pulse of armies that the skill oi great commanders has 
chiefly depended In that respect there is nothing new 
m the modern conditions of war But the sequence by 
which the development of arms has changed the moial 
pivot of military power m our own times is so remarkable 
that it deserves to receive a somewhat careful historical 
statement at the outset of this article Unless it is undei 
stood the lessons of modern fighting cannot be learnt , for 
there has not yet occurred a modern war in which the 
principles of modern fighting, as they are now universally 
understood among the most thoughtful soldiers of all 
nations, have been deliberately applied to action, after 
those principles have been realized and worked out in 
practice during peace time And yet it is among the first 
of these principles that for success in our days careful 
peace practice, adapted to the actual conditions of fighting, 
must precede the entry on a campaign When letters 
from the seat of war in 1866 brought home to Europe 
the effect which the breech loader was producing m deter 
mining the contest, the first impression was that of simple 
consternation It was supposed that Prussia, by the 
possession of that weapon alone, had made herself mistress 
of Europe Gradually it came to be known that the secret 


of Prussian power lay, not m her bieech loader alone, 
but at least as much m her peifect organization In 
1870 her scarcely less staitlmg successes tended for a 
time to produce an effect almost as blinding upon the 
eyes of those who watched them There was a dis 
position to assume that whatcvei had been done m the 
war by the Piussians was, by the delibeiate choice and 
determination of the best and most successful soldieis in 
Europe, shown to be the best thing that could be done undei 
the circumstances The exhaustive statement of facts 
contained mthe Piussun official narrative and m the regi- 
mental histones, and the evidence of eye witnesses innumer- 
able, hav e, how ever, gradually made it evident that, valuable 
as the experiences of the 1670 campaign unquestionably 
aie for soldieis of all nations, the Prussian successes were 
certainly not due to the cairymg out of what aie now 
regarded by the best Prussian officers themselves as the 
principles of action which ought to deteimme practice m 
future wars But duung the course of the wai itself tho 
Piussian army, prepared by the soundest peace tiaming 
to adapt itself to whatever conditions it met with, was 
continually and progressively modifying its piaetice undei 
the experience of conditions which it had been impossible 
fully to anticipate 

It is upon the surface of the facts that the extreme loss 
of life suddenly oc sioned at paiticulai points by the 
effectiveness of the fixe of the new weapons, both of artilloiy 
and mfantiy, compelled the gradual abandonment of close 
formations of men, massed together m dense columns oi 
even m closed lines, and the gradual adoption of what aie 
known as “skirmishing” or open order formations In 
other words, when the French fire fell upon the solid 
columns of the advancing Piussians, the column m 
stmctrvely scattered Tho officers and non commissioned 
officers were often lost m very largo piopoition, and duung 
the actual course of the fighting, without any pieconceived 
idea on the subject, a method of attack was adopted which 
proceeded by successive swarms of dispeised men taking 
advantage of such shelter as the ground peimitted The 
noise of the rapid breech loader, and the crash of an artd 
lery able to fire much more frequently than in former 
campaigns, and, moreover, accumulated m much greater 
masses than had evei been the case before, made words 
of command inaudible at a distance Hence it came to 
pass that small parties of men, once launched into an 
infantry fight, were virtually beyond all control on the part 
of superior officers All that these could do to influence 
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the action was to determine the direction and object of the 
first attack of each fraction, and then to furnish it with 
fresh supports at the proper moment, sending them forward 
in such a way as to cause their blows to be delivered in 
the most telling direction. 

Here then was the great change which had come about, 
produced, as has been said, by the efficiency of the new 
weapons, but rendered possible by those changes in the 
characteristics of the men of whom armies are composed, 
which had arisen from altogether different circumstances, 
such as the high educational standard of the Prussian 
nation, and the introduction into the ranks of highly culti- 
vated classes. The army, at all events in battle, was and 
could be no longer a mere mechanical weapon in the hands 
of its commander. If this latter could not infuse into it a 
spirit of hearty willing co-operation and intelligent subor- 
dination, chaos and chaos only must ensue. For the very 
essence of the old forms of fighting in battle, as they had 
been inherited from the time of Frederick th$ Great, and, 
though modified by Napoleon, had yet in this respect re- 
mained the same, was that battle movements were led up 
to and prepared for by an elaborate system of drill, so ar- 
ranged that by the issue of predetermined words of com- 
mand the officer leading at least a division of an army could 
decide precisely the formation it was to assume and the 
movements it was to make in battle. Now, though no 
doubt many of the preliminary movements could still be 
accomplished in accordance with the old drill, yet, for at 
least the very mile and a half dVer which the issue had 
actually to be fought out, drill had vanished, as far at all 
events as the infantry were concerned. All effective move- 
ments and co-operation depended on perfect organization, 
atid on a training which made every officer and every man 
know almost , instinctively what to do and what decisions 
to, form as each emergency arose. The Germans had in the 
largest sense perfected their organization, not merely in its 
form, itself a matter of no small importance, but in its pre- 
paredness for battle action. This had been done chiefly 
by keeping, and training together much larger units of 
command than had ever been organically worked together 
before. By “organic working” we specifically mean such 
work as leads each man to know by long habit what the 
part assigned to him is, and how, to contribute his share in 
bringing about the result desired by his general. In the 
article ARM^ will be found an exhaustive statement of the 
successive form which army organization has assumed at 
different periods of i history. With regard to these forms, 
representing as they do the condition of an army in a state 
of rest, suffice it to say that the ancient proverb about 
new wine and old bottles applies perfectly. It would 
not; have been possible for the Germans to have secured a 
complete correspondence of working, a unity amid great 
diversity, without having 'devised a form of organization 

of responsibility, by bringing a limited number of men at 
each under the authority of one, those so placed in 

limited • 
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adapted to make each man ready when required to apply 
sound principles in every emergency, and, above all, as 
soon as possible voluntarily to place himself under authority 
again so as to secure unity of action. To summarize this 
statement in a single sentence, and employing the word 
organization in the larger sense explained above, the change 
consists in the substitution of organization for drill as a 
means of battle-action. In other words, a living organism 
must take the place of a mechanical instrument. 

It will be seen at once that the perfection aimed at, 
involving as it does not merely a mechanical learning, by 
rote and drill-sergeant, of required changes of position, is 
of a much higher order both for the individual man and 
for the whole body than was the case under the old con- 
ditions. On the other hand, it is not possible that the 
practical performance should so nearly approach the ideal 
as happened formerly. Hence, great as was the excellence 
of the Prussian army in 1870 as a whole, yet the more 
thoroughly that campaign is studied the more manifest 
will be the mistakes in point of details committed by 
subordinate actors. It is in the nature of things im- 
possible that this should ever be otherwise under the con- 
ditions of war which are now established. When the choice 
of action in detail is left to so many hands the possibilities 
of error are multiplied indefinitely. 

It is clear from what has been said that a change Applica- 
of the most complete character has come over the very tion of past 
principle by which armies are held together. It is by ^ p ? e t nce 
no means surprising, therefore, that a few soldiers should ^ tactics, 
have arrived at the conclusion that, because of the import- 
ance of this change, all past experience of fighting has 
ceased to be of any importance to him who would under- 
stand the principles of war as they exist to-day. On the 
other hand, others of far higher authority have declared 
it to be certain that change has only affected that branch 
of the art of war which is called tactics, and that the 
other branch, or strategy, is in no way affected. We are 
not able to subscribe absolutely to either of these state- 
ments. But before stating our views it will be convenient 
to define the terms employed. By strategy we under- 
stand “ the art of rightly directing the masses of troops 
towards the object of the campaign.” Of modem tactics 
no better definition perhaps has ever been given than that 
of Sir Edward Hamley. After defining the limits of 
either subject thus — “ the theatre of war is the province 
of strategy, the field of battle is the province of tactics,” 1 
he describes the manoeuvres of a modern battle-field as 
‘'the quick orderly change of highly trained and flexible 
masses of men from one kind of formation to another, or 
their transference from point to point of a battle-field for 
purposes which become suddenly feasible in the changing 
course of action.” 

It is necessary, in discussing the application of past 
experience to modern war, to make intelligible the dis- 
tinction between these, two fields of experience, because 
undoubtedly the changes wrought by, tiipe affect the two 
great parts of the art of war in very different ways and in 
a very different degree. But in fact there are many parts 
of tbe study of tactics which are not strictly included, within 
its province when that is limited to the ield of battle. 




-r. ^ 


C&Wft 


345 


WAR 


which apply properly to the period of actual combat. 
Thus, though an enemy may in fact be many marches dis- 
tant, it is necessary to provide against his possible attack, 
by having some troops always on the alert whilst others 
are marching with all the ease and security which the pro- 
tection of these procures for them. It is necessary also in 
a similar manner to have protection for the repose of an 
army, and to detail troops for this purpose. All the 
questions, then, which concern the fixing of “advanced 
guards 5 ’ and “rear guards,” which protect the front and 
rear of an advancing army, and the “ outposts/ 5 which 
protect an army at rest, are usually included in the study 
of tactics, though in many instances they may have nothing 
to do with a battle-field. But again, though the campaign 
— the large field of war which concerns the marches and 
movements of armies striving against one another to obtain 
positions of vantage for the actual combat — is the province 
of strategy, yet it may well happen that on the actual 
battle-field it is necessary to take account, not only of those 
circumstances which will help to secure victory in the 
fight, but of the effect which victory or defeat will have 
upon the campaign. All these considerations we necessarily 
regard as “ strategical/ 5 even though they occupy our minds 
on a battle-field. 

The art For it must be emphatically asserted that there does 
of war as no t exist, never has existed, and never, except by pedants, 
a s uc y. whom the most careful students of war are more im- 
patient than other soldiers, has there ever been supposed 
to exist, an “ art of war 55 which was something other than 
the methodic study of military history. Those who have 
most assisted in making the study sufficiently methodic to 
enable it to be of practical profit in their own profession 
to soldiers for future use, or to historical students in 
watching the play of mind between great commanders, have 
been invariably the most emphatic in denouncing all 
attempts to formulate a systematic series of “ rules of 
war/ 5 Among generals, Mack, the unfortunate Austrian 
who surrendered at Ulm to Napoleon, and in our own 
time Count Palikao, who had made himself the laughing- 
stock of the English staff during the advance on Peking, 
and who was afterwards responsible for bringing about the 
catastrophe of Sedan, have been the great sticklers for 
the “rules of war/ 5 At least once Count Palikao, in 
China, came without his sword to look on at the success 
of operations which he had denounced as “ contrary to 
every maxim of war. 55 On the other hand, Sir Edward 
Hamley, who has done more than any other Englishman 
to make known to English officers the value of a methodical 
treatment of the study of campaigns, has most vigorously 
denounced such talk as this. 

“Nothing is more common,” he writes “than to find in writings 
on military matters reference to the ‘rules of war/ and assertions 
such as that some general * violated every principle of war/ or 
that some other general owed his success to ‘ knowing when to 
dispense with the rules of war.' It would he difficult to say what 
these rules are, or in what code they are embodied ; and an 
, inquirer, who is somewhat puzzled, perhaps, to understand how 
■ the highest proficiency can be displayed in a science by defiance of 
its principles, had better resolve to base his own conclusions upon 
fact and reason alone, when he will probably discover that such 
■ - criticisms, have only; very vague ideas for their foundation.” 

* . Jomini, a very eminent authority in bis day, though not 

a little disposed to somewhat exact definition, and perhaps 
/ sometimes to, over-pedantic statement, has with very little 
i , : difference expressed the same view. Clausewitz, probably 

- , the most profound of all military students, has even more 
i<[ / : ; ; emphatically declared that the theory of the. art of war is 
' valuable, just in so far as it assists to guide a man , through 
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and Jomini agree in asserting that it must have become 
with him an instinct, almost absorbed into his blood, to be 
of any value to him. “ The wise teacher/ 5 says Clausewitz, 
“ restricts himself to the work of directing and assisting 
the mental development of his pupil, and does not try to 
keep him in leading-strings throughout his career. 55 Thus 
from all countries those who have come to be accepted as 
authorities on the study of war, the very men who, if any, 
ought to be tempted to magnify their office, have cried 
aloud against the abuse of such study. It is not from 
them, but from non-military writers like Macaulay, that 
the notion of some formal code of the rules of war has 
been derived. Macaulay’s expression about Peterborough 
winning battles by violating the rules of war cannot 
be characterized otherwise than as worthless rhetoric, 
not only unsupported, but absolutely contradicted by fact. 
So thoroughly reasoned and so entirely worked out on a 
principle were Peterborough’s campaigns that they have 
in our own $ay served to guide one of the most brilliant 
of English soldiers in the conduct of one of his most 
successful wars. The campaigns by which Colonel Gordon 
saved China were largely assisted in their conception by 
his careful study of Peterborough’s generalship in Spain. 

On the other hand, it is not from writers on war, but 
from the greatest generals, that the most emphatic state- 
ments have come as to the paramount importance to a 
soldier of the careful study of past campaigns. The class- 
ical instance of the most authoritative dictum on this sub- 
ject is surrounded by circumstances of dramatic interest. 
Napoleon in 1813, sitting after dinner surrounded by his 
marshals, between the first and the second battle of Dres- 
den, was drawn to speak on this subject by Marmont, the 
one who, in Napoleon’s own judgment and that of others, 
had himself the most complete knowledge of war as an art. 
Marmont, observing how difficult it was, during the con- 
tinued strain of war itself, to improve in its practice, 
maintaining that rather in peace than in war could war 
be best studied, said to Napoleon that he thought that 
Napoleon’s own first campaign in Italy was the most 
brilliant in its conception of any that he had ever fought; 
so that sixteen years of high command had hardly made 
his knowledge of war as an art more perfect. Napoleon 
at once admitted the truth of this, and in reply said, “ Yes; 
Turenne was the only one of us all who constantly improved 
in the management of his campaigns as he advanced 
in years.” This reply is especially remarkable, because 
Napoleon was not only the greatest captain of Ms own age, 
but he was by far the most careful student that the world 
has known of the great generals of all ages. It is an 
unanswerable assertion that only by study of the past 
experience of war has any great soldier ever prepared him- 
self for commanding armies. 

It must, however, be always a question how far the 
circumstances of our own time, have so changed as to limit 
the period within which it is worth while to devote very 
careful study to the wars of the past On the one hand, the 
greater number of officers in any army will never find time 
exhaustively to study all the great campaigns which would 
be of value if they had really so known them as to acquire 
the experience, as far as may be, of the various actors in 
them, and it is therefore of special importance that the 
most modern experiences at least should be completely 
known to them. • On the other hand, even after all the 
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the events ot the Peninsular War, we are prepared to reply 
by adducing, either from almost any one of Napoleon’s 
most important campaigns oi fiom the Peninsula, specific 
lessons, lor the most part experiences of human nature, 
and illustrations of the mistakes which men are liable to 
make, which have in no wise been diminished in value by 
the changes which have come over the face of war. 

As an instance in point, refeience may here be made to 
a lecently published study of the campaign of Fredericks- 
burg during the civil war in America. It deals in a 
sound and useful manner with both strategy and tactics, 
and yet it is based entirely on conclusions drawn from 
a period of war prior to the introduction of the breech- 
loader. We are disposed to put it forward as a veiy 
powerful illustration of the kind of lessons which a careful 
student may draw from one condition of tactics and apply 
to another. What is most interesting in the work is 
perhaps the way in which those las&ons are made to apply 
with exceptional force to the peculiar and special condi- 
tions involved in breech-loader fighting. It seems impos- 
sible for any one who has appreciated its excellence not 
to perceive that in a similar manner, with the like wise 
appreciation of those things which are permanent and those 
things which change, sound deductions may be drawn from 
even the tactical experiences of the Napoleonic era. Nay, 
the statement of the most brilliant and successful general 
in the British army of to-day appears to be indisputable, 
that a perusal of the words of even Cmsar himself will 
suggest to any thoughtful soldier, who knows something 
also of modern war, reflexions that he may afterwards 
recall with advantage as applicable to modern campaigns. 
Changes in That tactics have been first and most directly affected 
tactics by the changes which -have recently taken place in the 
Stogy. con(iitio ^ s of modern war it is impossible to doubt. The 
nature of tactics has been always of a kind more tending 
to admit oi rapid change, and more frequently suggesting to 
a commander of originality new developments. Napoleon 
indeed declared that tactics should be changed every ten 
years. Strategy has always, on the other hand, been as- 
sumed to possess a more permanent character. All im- 
portant changes in armament immediately affect tactics. 
No one now disputes the general character of the tactical 
changes which have been produced by the introduction of 
the breech-loader and the development of artillery. In- 
deed, when we come to describe the broad features of 
modern tactics, we shall be dealing with matters as to 
which, except as to a few specific points, it may be said 
that practically the military world of Europe is agreed ; 
but we confess that we are not prepared to accept the 
assumption that tactics only have been changed, and that 
he who would be ready for future war on the grand scale 
must not also look for some change in the general char- 
acter of strategy. 

Sir E. Hamley, in his Operations of War, has graphically 
described how it was that armies lived in the days of 
Edward IIL ; how they depended absolutely upon the food 
and supplies which they found in the country through 
which they moved ; and how, when they had exhausted 
that country, and were opposed by an enemy holding a 
strong petition, which they could not venture to assail, they 
were obliged to fall back simply because they had no 
arrangements for obtaining supplies regularly from their 
own laud Now to great strategic movements of armies 
have depended always upon this question of food and of 
warlike supplies in the first instance. It will therefore be 
evident at <tfm that the character of strategy changed 
from the moment when a system was devised by which 
along a regular toW of or “ line of communications,’ 5 
rnmf tm M % supplies of food, warlike implement 
from either its own country or some 


other source which came to be known a& its “base of 
supply. ” It began to be the obj ect of generals to manoeuvre 
in such a way a& to interfere with the lines by which their 
opponents were receiving their supplies and to protect their 
own. In many respects, no doubt, even the Eoman armies 
in the time of Hannibal acted on strategical pxinciples 
that are applicable in our own time. Yet the change in 
the conditions under which aimies began to live in the field 
was so great from the moment when, in order to facilitate 
and hasten their movements, they began to be thus supplied 
from a particular “base,” and along these “ lines of com- 
munication,” that the art of handling them in campaigns 
changed almost as completely as tactics ever changed. 

New combinations became possible. Skill was turned into 
a new direction. In other words, strategy, like tactics, 
changes when its implements or weapons change. If now 
it be asked whether since the days of Napoleon and 
Wellington the implements of strategy have not changed 
almost as completely as those of tactics, it must be answered 
that the change has been even moie complete. 

Since 1815 the face of Europe has been more altered Changes in 
than it had been in five previous centuries. It is now the general 
covered with a network of railways and telegraphs. The co f n ^!° u ' s 
commerce of the world and its means of intercommunica- 0 Wdl * 
tion have developed in a manner that has everywhere 
revolutionized the conditions of life. The advance of 
science has operated in a thousand forms upon the circum- 
stances under which armies exist in the field. The condi- 
tions of sea transport and of sea warfare are even more 
completely changed than those of land. Further, it must 
be remembered that battle-action is itself one of the deter- 
mining factors of strategy. If, in their general character, 
the nature of battles and the circumstances under which 
battles have to be fought change very materially, that in 
itself involves a further change in the combinations which 
are open for manoeuvres in the field of which tho ultimate 
object is to lead up to battle. Once more, the size of the 
armies which will enter into the next great campaign in 
| Europe will be so vastly different from those which fought 
out the great wars of the past that their manoeuvring in 
campaigns must necessarily be very different from anything 
that Napoleon undertook. Now, even during the latei 
wars of Napoleon, Jomini was obliged to admit that many 
of the experiences of the past must be materially modified 
as aimies increased in size. One of the most familiar 
forms in which Napoleon exercised his strategic skill Jay 
in defeating with his own entire army a fraction of the 
forces opposed to him, before it could be reinforced by the 
remainder of the enemy. Thus the element of time essen- 
tially entered into the question. Even during the great 
campaign of 1818, when Napoleon, holding a cential posi- 
tion on the Elbe, endeavoured to strike from thence against 
the masses of the allies formed in a great circle round 
him at Berlin, in Silesia, and in Bohemia, experience 
showed that it was by no means easy to crush with 
sufficient rapidity armies of 120,000 men so as to pre- 
vent them from being supported in time by others. As 
the allies gradually closed in on him, and the distances 
between their different forces diminished, this became 
continually more and more apparent. In fact, it became 
clear, if it had been doubtful beforehand, that the ques- 
tion was altogether a matter of proportion between time, 
distance, and the resisting power of the several armies 
concerned, On the other hand, in 1814, when the nature 
of the country invaded caused a reduction in the size of 
the armies movmg^forward separately, Napoleon was 
able as of old to/ strike his Wows right and left with 
telling effect 

N o w, if it w$e possible for an army of our day* supplied 
with all the implements with which modern science km 
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provided it, to meet any army cf equal members, equipped of tire army-corps, of the co-operating army. The whole 
as Napoleon’s armies weie equipped, the difference in method of the Prussian discipline and organization, as it 
power of the modern army would be such that it would showed itself in 1870, implied an intelligent independence 
almost be able to deal with its enemy as civilized armies of action in all ranks that most seriously affected the 
provided with ffi e-arms were at first able to deal with strategical operations. In fact, in that campaign two very 
savages possessed only of bows and airows. The aitillery noteworthy points may be observed. From the first battle 
of the days of Napoleon would not be able to act at all, at Weissenburg up to and including Gravelotte, the peculiar 
for our modern infantry can fire with effect at a distance feat me of the war was that the German successes at each 
greater than could Napoleon’s big guns. Our artillery action — Weissenburg, Worth, Spicheren, Oolombey-Nouilly, 
would be able to destroy Napoleon’s aimy befoie either Mars-la-Tour — were much more important in their strateg- 
ics artillery or infantry could act agamst us. Thus an ical than in their tactical aspect, — much more important, 
army of 50,000 men of our own time must be reckoned that is to say, in their general influence on the campaign 
as possessing at least the resisting power of 100,000 of the than in the severity of the losses in men and material 
days of Napoleon. It is obvious therefore that the re- inflicted on the enemy. The losses in battle were in fact 
lationship between time, distance, and fche resisting power greater on the side of the victors than on that of the van- 
of armies has been greatly affected by the change in the quished. Yet, secondly, each of these actions, up to hut not 
character of weapons, and that calculations as to what a including Gravelotte, was brought on by the determination 
superior army can do in a given time to break up the force of subordinate leaders, ** and was not designed beforehand 
of an army opposing it, and to be free to deal with an- either by the king’s headquarters or by the headquarteis 
other army, are greatly modified. of any one of the three armies. It cannot of course bo 

There is another element which has largely to be taken denied that there was an element of danger in this way 
into account in our modern battles. The expenditure of of managing a campaign. But the general who attempts to 
ammunition is, from the rapidity of fire, enormous. Even carry out a modern campaign without having realized the 
in the days of Napoleon it was extremely difficult, as his nature of this strictly strategical experience is reckoning 
own words after the battle of Ligny show, for a victorious without his host. Armies now occupy, even when in 
army rapidly to turn upon a second force which had not numbers similar to those of the past, distances ^ astly 
been engaged, because of the time lequired for filling up greater than was the case in former times. One of two 
the empty ammunition waggons and the men’s cartouches, things must happen: either a geneial must attempt to pre- 
These difficulties under our conditions of warfare are scribe the action of his subordinate leaders with a iigidity 
therefore immeasurably increased. which nowadays will continually prevent them from carry- 

Again, in order that an army may nowadays be isolated ing out what would be his wishes could he be on tho 
in the way in which Napoleon in 1805 cut off the army spot to advise them; or he will find that he has, as best he 
of Mack in Ulm and utterly destroyed it, many conditions may, to make his strategical movements fit into events 
have to be secured which were not needed then. The which have not been previously designed by himself. The 
telegraph is a formidable enemy to such an operation. Prussian headquarters, realizing fully the dangers involved 
The newspapers are a still greater. When MacMahon in the plan which they, in fact yielding to necessity, 
in 1870 attempted his disastrous march to the relief of accepted, found no fault with the generals who had in- 
Bazaine in Metz, to the success of which secrecy was es- itiated battles which had proved successful, fearing to do 
sential, his movements first became known to the Prussian more injury to the spirit of the army than would be corn- 
headquarters through French and English journals. Thus pensated by any other advantage. Nevertheless the notes 
the rapid intercommunication between town and town, of warning thrown out in the official history of the war are 
capital and capital, which is now extended in all directions clear and unmistakable. To us it appears that this condi- 
over Europe to an extent that makes it extremely difficult tion of things is an element m modern war to be foreseen 
to completely prevent news of all kinds from leaking out, and prepared for, that it represents, not an accident of the 
is an element that cannot be neglected in any strategical 1870 campaign, but an almost inevitable consequence of the 
calculations. The change in this respect is strikingly present condition of armies. It was their high spirit, their 
shown by the fact that seven weeks elapsed before the high training, their knowledge of war, which made the 
news of Trafalgar reached Naples. Furthermore, distant German leaders so hard to keep within the leash when 
parts of an army may, under certain conditions, be in they saw the prey before them, and realized that it was 
point of time much more closely connected than they a matter of moments whether it could be seized or not. 
formerly were because of the facilities afforded by railways There is nothing like this campaign, in the peculiar mode 
and telegraphs. There are a variety of other elements less in which its strategical aspects developed, in all the past 
important individually than as all contributing to the history of war. 

same result, which must not be ignored, — the facilities It would appear, therefore, that it tends to mislead a Changes 
afforded for the supply of armies by compressed food and man who is anxious to consider what combinations are 
compressed forage, the enormously extended area which open to a general in the field in our day, to assure him Napoleoni 
caters for the feeding of the European populations and the that strategy has undergone no change since the days of 
organization of the commerce of the world rendering all Napoleon. No doubt a soldier who had never considered how 
which that area yields rapidly available, and, lastly, the or why Napoleon triumphed over his opponents, and when 
continually improving methods of machine transport by and why he failed, would have very little chance of solving 
road, bicycles, tricycles, &c., making it possible to effect aright the problems of a modern campaign. The. handling 
rapid movements without forage at all. of armies is, before all things, in the infinite variety of its 

Furthermore, not only have we to deal with new material elements, a dealing with human nature,. under certain 
conditions, but, as already observed, the armies which have peculiar conditions, a play of mind against mind, and 
to be led under these new circumstances have themselves only by a study of the masters of the game can some of its 
been profoundly changed, not only in their armament but experiences be gathered. If the changed conditions under 
in the very spirit, discipline, and organisation by which which a modern war now takes place have been realized, 
they are held together. What is true of the private, of then all study of the martial experiences of the past will 
the sergeant, of the oaptain, in his relations with superiors, in its own degree have value. We doubt extremely if any 
is even truer of the leader of the brigade,^ division, man can fairly appreciate the character of the campaign of 
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1866, or the campaign of 1870, who knows nothing of the 
campaigns of Napoleon. To take, for instance, the earlier of 
the two, the Prussian strategy in it has been the subject of 
much dispute ; and those who think that questions of war 
can 1)8 settled by quoting maxims of Napoleon, or of other 
great gonerals, find no difficulty in picking out sayings of 
his that would condemn without excuse the scheme of the 
Prussian campaign. Certainly we should ourselves be sorry 
to suggest that it is the one satisfactory model for future 
guidance under analogous circumstances. To us it seems 
that its value, as a sample of what may be done in war, 
depends on a careful comparison of the handling of the 
Prussian armies, under the conditions in which they had 
to act, with the mode in which Napoleon and other groat 
generals acted under their own conditions. The point in 
which the Prussians offended against the received maxims 
of Napoleon lay in their attempting to pass the Bohemian 
mountains in two separate aimies, — one from Silesia, one 
from Saxony and Prussia. The Prussian headquarters 
remained at Berlin in telegraphic connexion with both 
armies up to the moment when the junction of the two had 
been so far effected that they were able to communicate 
with each other. Now Napoleon in many letters, more 
especially those addressed to his brother Joseph in Spain, 
has condemned the attempt to arrange complicated schemes 
for the co-operation of armies acting from different bases 
of supply. His reason is that such complicated schemes 
are rarely worked out as they are intended to be. For 
our own part we do not believe that the warning from the 
ast experience on which Napoleons views were based has 
ceased to bo of practical importance. We think that it 
ought to be present to the minds of all who are working 
out the plan of a campaign, and that the simpler, the less 
complicated, the less dependent on tho successful combina- 
tion of a number of different elements the plan is the more 
likely is it to be successful. But we think also that the 
actual circumstances of each case as a whole must be taken 
into account, and that in the instance of tho campaign under 
consideration the Prussian headquarters were fully justified 
in the method they adopted. Such an operation indeed 
would not have been safe or wise in the days of Napoleon 
(see below); but for the moment our contention is that the 
nodifications of tho art of war which are necessitated by 
modern conditions extend to all its branches, and that 
criticism of modern campaigns which is based upon maxims 
derived from the past, without taking account of those new 
Merit not circumstances, is unsound and untrue. Few things are 
nocessa nly more unsafe in war than to judge by isolated cases of 
matedby success a ^ one J as to the soundness of tho principles and the 
success, capacity of the leaders concerned in bringing about the 
successful result. The importance of military success is, 
in Britain more especially, apt to be measured much more 
by the national interest and national excitement which 
the result occasions than by any careful estimate of 
the difficulties actually overcome and the capacity for 
future command exhibited by the triumphant loader. To 
take illustrations sufficiently distant from our own days : — 
scarcely any victory, naval or military, has ever excited 
wilder enthusiasm in England than the capture of Porto 
Bello by Vernon in 1725 ; scarcely any disaster, the most 
disgraceful that ever occurred, caused greater horror and 
alarm in England than the return of Moore’s expedition 
from Corunna in January 180$. Yet, as subsequent events 
showed, Vernon was by no means a very able admiral ; 
and, on the other hand, as all who have really studied 
the Ooimnn& campaign well know, few have been ever 
conducted, with morn conspicuous ability or would have 
justified a higher confidence in the general It is thus 
bf the greatest importance that statesmen at least should 
i W ^ Wrt of ha$y criticism which 
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deals in glib phrases, and avoids reasoned examination of 
facts. Tho maxims of Napoleon may be as easily kiln- 
dried and deprived of life as those of Frederick had been 
by the Prussian army of Jena, which was so sure of 
defeating the upstart aspirant to military supremacy. 

To sum up, then, what has been said on the art of war. 

Theie is no royal road to the knowledge ot the ait of 
handling armies any more than to that ol any other blanch 
of human activity. All that tho best summary on that 
subject can profess to do for a reader is to assist him in 
undertaking a methodic study for himself of tho principles 
which have guided great commanders, of the experiences 
of those who have fought in groat battles and great 
campaigns, in endeavouring to put himself in their place 
so as to see with their eyes, hear with their ears, and realize 
the passions which influenced them, and the circumstances 
under which their decisions had to bo formed. 

It is not to be forgotten that even a commonplace critic Conditions 
may find it easy, when all the facts are fairly laid before of histori- 
him, to judge what ought to have been done in a given cal stu 7 
emergency. “ La critique est facile, Part est difficile,” was 
the motto which Muffling, the very able xopresentative of 
the Prussian army at Wellington’s headquarters in 1815, 
chose for the title-page of his studies of war. The 
historical student has at least one advantage which is 
ah ays and absolutely denied to tho general. He may 
never, for many reasons, have an altogether correct and a 
completely true picture of all the circumstances which 
occurred on a given day, but he has a far more complete 
one than could possibly be before tho general at the 
moment when he formed his decisions. Still more, he has 
far better materials for judgment than any of the minor 
actors who had themselves to decide what they ought to 
do, within the limitations of the orders they received, on 
most incomplete knowledge of what others were doing at 
distant parts of the field, of the positions and designs of 
the enemy, and of many other facts which may now be 
known with certainty by any one who will read what 
happened. lie who would prepare himself in any measure 
for criticizing aright must put himself in the place of 
the soldier who has to choose,— must realize the condi- 
tions of personal danger, of noise, of passion, of incom- 
plete and constantly misleading information, of disorder, 
confusion, panic, excitement, under which decisions are 
to be formed that must be calm aud cool though they 
involve the lives of thousands of men, the fate of nations, 
and the course of history, and yet must be given then and 
there, for the lost moment will not return. Then ho will 
perhaps perceive that after all the question whether he 
would himself have given the right decision, no matter 
what his previous training may have been, will be more a 
question of character than of knowledge. Nevertheless 
he is much more likely to decide aright if be has in his 
mind some large knowledge of the accumulated experience 
of the past than if, without anything to guide him, he 
judges by a so-called “common sense” which has already 
led him to ignore the earnest advice of those who have 
! been themsehos most successful in war. He is still more 
likely to decide aright, if, after he has acquired some 
general knowledge of the experience of the past, his 
judgment has been exercised by considering under assigned 
conditions wbat course he would actually choose to adopt. 

This is the method of peace preparation for war in which 
the Prussian officers of our day have been most carefully 
trained. In all their current works on the study of war 
they insist on the importance of this formation of the 
judgment and this training of choice as a matter of the 
utmost importance. AH their most important military 
educational works take the form of f< studies” or problem^ 

The use rUhe war game and the training given py peace- 
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manoeuvres, as well as all regimental instruction, are 
adapted to the same end. 1 

Strategy, 

The charactei of all military operations, whether those 
of strategy or tactics, is mainly determined by the nature 
of the armies engaged in them. An army as it exists in 
the held owes its constitution largely to those military 
institutions which have been fully described for each of 
the armies of our time under Army. But an army in the 
hold differs considerably in each case from that which has 
been described as “the machine in a state of rebt.” This 
will be obvious at once if we consider the first question 
which attracts the attention of a commander about to lead 
an army in war. He has to choose the line of operations 
along which his army will act. The considerations which 
determine his choice are mainly connected with the neces- 
sity he is under of providing at all times for the supply 
of his army with food, forage, and ammunition, whilst he 
directs it against the point at which he is to strike. 

Supplies. In order that, for actual fighting purposes and during 
war, “that vast and complicated machine,” an army, may 
so act “ that the whole aggregate force of its numerous 
parts may be exerted in any direction and on any point 
required,” the necessities of the individual soldier must be 
so provided for as not to hamper its working. A body of 
even thirty thousand men occupies a very considerable 
spaco, and requires an amount of food that completely 
disturbs the ordinary peace arrangements of most places 
at which it arrives in the course of its movements. 
Hence, apart from the large means of transport, such as a 
great fleet or ample lailway communication, which may bo 
sometimes used to carry a whole army to a given destina- 
tion, an army requires what is known as “ transport” for 
an altogether different purpose, The food and ammunition 
must be distributed to the several battalions of soldiers 
composing the army from the points at which it has been 
collected, and within the battalions it will often be neces- 
Traus- &ary to distribute it by transport to the men. Similarly 
port. f or the conveyance of the sick and wounded of an army 
transport is required, In former days the arrangements 
which were made to provide an army with what was 
needed in this way were clumsy in the extreme. It will 
be remembered that during the Peninsular War the Duke 
of Wellington was necessarily so much occupied with this 
question of food and supply that he used humorously to 
say that he did not know that he was much of a general, 
but he prided himself upon being a first-rate commissariat 
officer. As long as all armies depended upon the services 
of country carts and undisciplined drivers it was always 
possible to carry on war by these means. An army which, 
like the British in the Peninsula, fought continuously in the 
same country for six years, gained an enormous advantage 
by the gradual training and discipline of its transport 
drivers and commissariat employes. But now that the 
great nations of the continent of Europe have adopted a 
system by which all the population is available for military 
service, the result is that from the moment of declaration of 
war a modern army enters upon a eampaign with the whole 
of its “ transport,” using the term in the sense we have 
employed, as definitely a part of the disciplined army as its 
infantry, its cavalry, or artillery are. It is scarcely possible 
to exaggerate the importance of this change in facilitating 
the operations of an army in the field. The British army 
stands at a very great disadvantage in this respect, from 
the fact that the population outside the fighting ranks is 

1 We are indebted to the Volunteer Tactical Society of Manchester 
for by far the best essay we have seen in any language on the history 
and use of the war game— that by Captain Spenser Wilkinson— and 
for the beginning of a series of translations of exercises in strategy 
and tactics by some of the ablest German soldiers of the day. 


not, like that of Germany or France, ready to take up its 
place in the departments which cater for supply and 
transport. This modern perfecting of the efficiency of the 
interior transport of an army is a new stiategkal weapon 
in the hands of a general, to be leckoned among those 
spoken of in the earlier pait of this article* Whether 
with the British a i my in an imperfect degree, or in a Con- 
tinental army more completely, this transport must be 
understood to be as much a pait of a modern army as any 
of its “arms.” When, during a campaign, an infantry 
battalion is moved by train, it, unless for a % cry especial 
emergency, requires to have with il the waggons and carts 
which foim what is called its “regimental transport.” 

Other transport is required to carry the moie general stoics 
needed for a brigade, a division, or an army-coips. Thus 
each unit of an army, if it is to remain in a condition of 
fighting efficiency, requites to have with it a great number 
of horses and carts. It is impossible to realize the natme 
of the problems involved in the movements of armies unless 
this condition is kept in mind. For instance, when 
the British were moving to Ismailia in 1882, it was no 
uncommon assumption of the critics who at home watched 
the operations as they went on that within a day or two 
at the outside the small force, not exceeding about 10,000 
men, which at first moved thither from Alexandria, had 
effected its landing. Had it been a body of 10,000 
travellers landing from a variety of ships, to bo provided 
for by the civil ariangements of the country after they had 
landed, that might not have been an exaggerated estimate 
of what was possible. Bui in fact the groat ships were 
carrying not only 10,000 travellers, 2 but great quantities 
of stores of all kinds, of ammunition, of railway rolling- 
stock, of engineer equipment, of waggons and of hoi ses. Th e 
landing of these and their passage up a narrow causeway 
was necessarily a very elaborate and slow operation. The 
whole scheme of the campaign had to take account of the 
time which such work would take, and, in fact, as a conse- 
quence of it, more than half the force to be ultimately 
employed was left either at Alexandria or at sea, and only 
arrived at Ismailia many days afterwards, when the landing 
of the first part had advanced considerably. 

The same difficulty in rapidly transferring an army, 
chiefly because of its attendant departments, affects all 
strategical movements by railway. The embarking of 
troops on a railway, and their disembarking from the 
carriages, is an operation of such slowness that for com- 
paratively short journeys it is actually quicker for troops 
to march than to move by railway. The miscalculations 
and mistakes which were made so recently as 1870 by the 
French army, from failuro to understand these facts, led 
often to the most disastrous consequences. In one instance 
Gambetta, insisting on sending tioops by railway which 
Aurelle de Palladines had wished to march, hampered the 
operations of that veteran by the delay which was thus im- 
posed upon certain portions of the army. There is, in fact, 
between the distance to be moved over and the number 
of troops to be moved by a line of railway a proportion 
which determines whether it is a more rapid operation to 
march or to travel by railway. In a pamphlet published 
shortly after the war the French emperor attributed his 
disasters to the general ignorance of his army as to the 
conditions involved in railway transport. 

An army in the field, however, in addition to having Contm- 
transport present with it for distribution, needs to 
able to replenish its supplies; and, though in fertile su PP 3ies - 
countries like France the feeding of the army may bo 
greatly assisted by requisitions or by opening markets, 
it is impossible to depend for existence on these alone. 

2 The entire army employed in Egypt was about 80,000 strong* 

Only* the force which first landed at Ismailia is here spoken o£ 
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Fresh supplies of ammunition at leabt must be continually 
received from a secuie source, and the means must be 
available for feeding the army in case the resources of the 
country fail. Nowadays, and in most countries, the main 
lino of supply is carried along lines of railway ; but, as 
these are always liable to be destroyed by a retreating 
enemy, transport, independent of that which is required 
merely for distribution, must be provided in the form of 
waggons, caits, or pack animals sufficient to supply, for at 
least some dayb, the entire army. 

Line of The source from which an army is supplied is usually 
tomnm* spoken of as its “base” or its “base of supply.” The 
mentions. ^ lrec ti on i n which, looking forward, a general proposes 
to advance, and along which it will be necessary to arrange 
for supply, is spoken of as his “line of operations.” The 
direction along which the army, having already advanced 
to some distance from its base, is supplied, is spoken of as 
its u line of communications.” Now, as the line of com- 
munications may come to be of great length, as an army 
advances, and as the army needs to have its fighting 
strength available in the front when it is engaged with 
the enemy, it is clear that the long lines of road or rail- 
way along which the food and ammunition are moving 
forward, while parties of sick and wounded men are 
going backward, become weak points in its condition, 
which must be jealously guarded, but are difficult adequately 
to protect throughout their length, without detracting too 
much from the force in the front. In modern war the 
effort of the general is directed to maintaining in its full 
efficioncy “ the vast and complicated machine ” which he 
handles, and to breaking up and destroying the efficiency 
of that to which he is opposed. This is the central fact 
to bo kept in mind, generals and soldiers, long accus- 
tomed to look at war from this point of view, frequently 
embody their whole conception of strategy in a phrase 
which to a reader, taking it in its simple form, is apt to seem 
like a mere truism — that the great principle of strategy 
is to concentrate the largest possible force at the right 
moment at the decisive point. So stated, strategy may 
seem to have nothing exceptional in its nature, and to in- 
volve no study of the nature of the great organizations of 
men with which it is concerned. But, in fact, this study 
and this knowledge are presupposed by those who thus 
explain their art. It is because armies are not mere 
gatherings of armed men, but have a vitality of their own, 
that some very heavy blows may be struck against them 
without affecting a vital point, whilst a more skilfully 
directed stroke may destroy their whole future power of 
action. An army then, as it stands in the field, is of this 
character, that, while the fighting force directly opposed to 
the enemy is an organism which depends for its vitality 
upon tho trained spirit of order, discipline, and enthusiasm 
or devotion which holds it together, and on the trained 
capacity for mutual and effective fighting co-operation 
which makes it act like one man, it has also, reaching far 
behind it, a long and weak tail, on the safety of which 
its very existence depends. 

Now, if by employing a large portion, or the whole of 
his own force, against a smaller portion of the enemy's, a 
general can break up and defeat it, the advantage gained 
depends on the fact that he has broken up the organic 
unity of this portion. Even if, as may easily happen, he 
has lost more men than the enemy during the effort that 
very little affects the importance of the result on the future 
of the campaign. The strength of armies cannot be 
measured by counting heads Within the theatre of war. It 
depends upon the organised force that the general is able 
to tm and to direct During the earlier battles of the 
1370 campaign, for instant the Germans lost very many 
men than the French, Wt at Weissenburg they broke 


up the organic efficiency of a French division of about 
8000 men. At Worth they broke up the organic efficiency 
of 40,000 men at leabt. After Woith the French aimy 
which had fought there had for the time being ceased 
to be an effective fighting body at all. Throughout the 
campaign it never recovered efficiency. The German 
forces, on the other hand, though they had lost more fight- 
ing men than the French, had actually increased their own 
effective power. Their organic unity was retained, and 
the spirit which inspired it had been incalculably raised by 
victory. But if a general can in any way interfere with 
the source from which an enemy is obtaining his supplies 
of food, ammunition, and fresh men, he can diminibh his 
fighting power as effectually as if he broke up the organic 
unity in battle. A body of men who are starving can as 
little be held in the bonds of organization as a body of 
men who are dispersed. Hence the slightest movement 
which threatens that long and weak tail already described 
obliges the general whose line of communications is 
threatened to take steps for its protection. 

At first sight it is not very obvious, since each army pos- 
sesses lightly movable troops— cavalry, mounted infantry, 
and the like — why these should not be able to pass round 
the front of the opposing army, and get at the unguarded 
parts of the roads and railways along which the supplies 
are moving. To some extent, during the American civil 
war, this was actually done by the great leaders of horse- 
men on either side, — Sheridan and Longstreet. In all 
probability a similar attempt will be made in future wars 
by tbe great bodies of Russian Cossacks, and perliapb by 
the cavalry of Germany, France, and Austria. But what 
facilitated the raids of the American cavalry of either army 
was the fact that they were moving in a country where all 
the people spoke the same language as themselves, and 
where they were sure to find sympathizers to supply them 
with needed information. Under ordinary circumstances 
the difficulty is that each army faces the other without 
any approach to complete knowledge of the distribution 
of the troops opposed to it. The part of the enemy’s 
line of communication which is nearest to you is also tbe 
part nearest to the main body of that enemy’s own army. 

In order to get at some parts of his communications which 
would be out of reach of support from the main army, it 
would be necessary to send the assailing light tioops to 
points several marches in rear. This involves a long detour, 
an elaborately prepared march, and the risk that the enemy 
may become aware of what is designed. In fact, to use 
the forcible illustration which Clausewitz has employed to 
explain the situation in which the leader of such a raid 
finds himself, he is like a man entering a dark room lull 
of assailants, never knowing when or whence a blow may 
be struck against him. 

The situation is altogether changed if, instead of tho two 
armies fronting one another directly, one of the two is 
able to make its movements in such a way that, while it 
securely covers its own line of communications, its direct 
march forward threatens to strike the line of communicar 
tions of the enemy. Then the light troops can at once 
strike the most exposed parts in all security. Under 
those circumstances the army whose communications are 
threatened is obliged immediately, for fear of losing its 
means of existence, to turn to face its opponents. The 
advantage so gained by the army which has obliged its 
enemy to conform to its movement is very great. For the ' 
choice of position can no longer be made by the assailed 
army solely with the view to gaining success in battle. 

It may be obliged to fight in a position tactically dis- 
advantageous, and if it is defeated the defeat is almost 
certain to be fatal : for it will be driven away from the 
mm of replenishing supplies. On the ot Hr 1mA, the 
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army to which it is opposed, it obliged by ill-success in 
action to xetieat, falls securely back upon fresh supplies, 
and suffers only in proportion to the extent of its actual 
defeat on the battle-field. 

Aims of Thus the aims of strategy directed against the actual 
strategy, condition of the armies of our time are twofold,— first, to 
breakup the organic force of the opposing army by dealing 
in concentrated force with fractions of the enemy, and 
secondly, to threaten, and if possible to destroy, the enemy’s 
connexion with the sources fiom which he drawb his 
supplies, Failing either of these opportunities, a superior 
army may nevertheless endeavour to foice on a decisive 
action in order to make its superiority tell. In other 
words, in that case the aim of strategy becomes that 
of securing a decided tactical advantage. It might be 
supposed, since these facts aie known to all men who are 
at all likely to be placed in the command of aimios in the 
field, that opportunities would rarely occur for delivering 
blows of the kind described, In fact, the difficulties in the 
arrangements for the movement of armies are so great, and 
the difficulties in obtaining information of wfiat is going 
on iu a theatre of war are so serious, that such chances are 
presented in almost every campaign. Thus in the 1870 
campaign the Germans, after first breaking up compara- 
tively small fractions of the French army at Weissenbmg, 
Worth, and Bpicheren, succeeded in separating one great 
mass of the French army under Bazaine from the other 
under MacMahon, and in separately crushing them. In 
the 1877-78 campaign the Russian army in Asia Minor 
advanced westwards past Kais against Erzeroum, driving 
Mouktar Pasha back befoie it ; but the arrival of a fresh 
hostile force from the neighbourhood of Yan in the south, 
which, marching noith wards upon Bayazid, struck directly 
upon the lino of communications of the Bussian army, 
produced an immediate collapse of the whole movement. 
The Russian army was obliged to fall back at once. 
Similarly, in Europe the Russian forces advancing from 
Tirnova had pushed their advance across the Balkans 
towards Adrianople, when the anival of Osman Pasha’s 
army, moving from Widdin upon Plevna at right angles to 
their line of communications, caused the whole movement 
to collapse, and obliged the Russians to turn their attention 
to the force which thus threatened them. 

Relations This movement of Osman Pasha’s illustrates very 
of stra- happily several points in the relation between strategy and 
tegy and tactics. In the first place, Osman’s move was obviously 
illus- & ^ g enera l character, in what we call its strategical 
bated, aspect, an offensive one directed against the most vital 
point of the Russian field of campaign, the bridge by 
which they had passed the Danube at Sistova. The 
threatening character of the position he took up obliged 
the Russians in some way to dispose of his force. Very 
unwisely they engaged in a series of ill-prepared and ill- 
directed attacks upon him, The result was so com- 
pletely to shatter their forces that, had Osman advanced, 
after his final success, against Sistova, the small Russian 
remnant between him and the Danube must have been 
driven into the river, and in all probability all the Russian 
forces which had crossed it would have been destroyed. 
But, as he remained obstinately within his field fortress at 
Plevna, the Russians in their turn gradually succeeded in 
cutting off his communications, and in obliging him to 
surrender that which they could not take. Thus it is 
clear how a site for an army may be so chosen as, from its 
strategical character, to induce if not to compel an enemy 
to attack it. It is also clear that an army fighting in 
a woll-chosen and well-fortified position, acting on the 
defensive, may inflict serious defeat upon forces superior 
to it in numbers. Finally, it is clear that such an army 
will, in the long run, lose all the advantages of its success, 


if it is not able to advance and to act offensively when tho 
opportunity ib presented to it. It has been convenient to 
illustrate these points from the most recent campaign in 
Europe, but they had been already deduced and were fully 
understood long befoie that campaign had been enteied 
on. They illustrate the way in which the experience of 
tho past indicates what will happen in future war. Tho 
arrival of Osman Pasha at Plevna was a complete surprise 
to tho Russians. Its disastrous effect for them was largely 
due to this cause. Apparently the same thing is tiue of 
the anival of the Yan forces at Bayazid. Yet, at the time, 
the existence of the Turkish forces both at Yan and 
Plevna was known in London. Tho want of information 
at the Russian headquarters appears therefore to suggest 
the most extraordinary negligence on the part of the 
Russian staff. In any case, the vital effect upon a campaign 
of being able to procure the best information in any way 
obtainable can hardly bo exaggerated. Cavalry being the 
arm employed to spread round an army in all directions, 
to gain information and to conceal the movements of the 
army, is on this account often justly called the strategical 
arm. 

In whatever way strategy is employed surprise and Secrecy 
concealment are essential to its success. On this account °^ era ‘ 
it will continually happen, in selecting a line of operations 0hben tuiL 
or a scheme of campaign, that the most important point of 
all is to carry out just what an enemy does not expect 
Very often successful campaigns, the method of which has 
been subsequently much’** criticized, have owed their suc- 
cess to the fact that, from a nice calculation of time and 
distance, the successful general has seen that ho could carry 
through an operation dangerous in itself but sure not to be 
the one expected by his opponent. * For the same reason, 
in all the most brilliant and successful efforts of strategic 
skill, steps have been taken beforehand to carry out the 
preliminary movements of an army in such a way as to 
leave an enemy up to the last moment uncertain in what 
direction the blow would be struck. Usually also some 
special effort has been made to induce the enemy to 
believe that he would he attacked in some very different 
direction from that intended. 

One of the means by which this has been most 
successfully accomplished is the selection of tho point of 
concentration prior to the opening of a campaign. The 
motives and causes for this “ concentration ” require, how- 
ever, some explanation. It is much more easy to feed and 
supply an army which is distributed over a considerable 
area than one which is closely concentrated for the 
purposes of action. Furthermore, armies when moving 
along roads occupy a very great length. The head of the 
column is more or less distant from the rear in proportion 
to the number of troops, waggons, and animals that march 
by the same road. Hence it follows that the more roads 
an army can employ in its march the more easy will it be 
for its several parts to reach a required point at the same 
moment. Therefore, for facility of supply and for facility 
of movement, as long as an army is out of reach of an 
enemy, a considerable dispersion is advisable. But it is 
vitally necessary to an army entering on a campaign to 
be able to get all its parts together before there is any 
possibility of an enemy’s attacking it. Otherwise it 
would be in the position of exposing some of its fragments 
to the danger of being separately attacked by superior 
forces of the enemy, and having their efficiency destroyed 
before they could be supported. Hence a concentration 
out of reach of an enemy’s concentrated army is the pre- 
liminary necessity of every campaign. 

Though it is nearly alwayb to the advantage of a body 
of troops which comes in contact with a hostile force 
inferior to it in fighting power to fight with it and 
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Detention destroy its organic unity, yet a small force may for a time 
of a lairfo SUCC eod in delaying the movements of one vory superior 
ioicebya ^ Tko fighting power of an army depends upon the 

sma lone. ^ wa p 0IW that it is ahlo to bring to bear upon 

its enemy. Now, as for rapid movement that does not 
fatigue the men an amiy is ordinarily obliged to march 
along loads, it follows that the number of weapons avail- 
able foi fighting in front of the line of maich is very 
small. Hence, though a general may ha\e under his com- 
mand a veiy laige body of troops, representing a vory great 
amount ot power when that powei is developed, yet as 
long as he is simply marching forward ho cannot imme- 
diately use that power at the point which the head of his 
column has icached. In older to do so he must bxing 
those men who aio fai away from the front up to a 
position in which they can use their aims. Such an 
operation often takes a very long time. The time becomes 
much longer if, instead of marching on a road thiough 
open country oi between hedge-rows, he has great mountain 
piecipices on either side of him, so that he cannot easily 
get his men out of the path in which they are. Or again, 
if ho finds that it is necessary for him to develop the 
powder of his army in Older to force his way across a bridge 
o\er a river, it may be necessary for him in the first 
instance to extend his artillery and infantiy along the side 
of the stream ncaiest him in order to use his weapons ; 
and then, when he wants to resume his march, ho may 
have to bring them hack again to the bridge. These aie 
instances of the delay which is imposed upon armies which 
have to force their way through “defiles.” 

Now, if a small force is employed in delaying a 
larger one, which it does not intend seriously to engage, 
its object almost always is to induce the larger one thus 
to “ deploy ” its force from the march to a position for 
fighting, purposing itself to escape before the enemy 
seriously attacks it It may seem at first that, as the 
small force has itself necessarily to pass from the maich 
formation to the fighting position and to return again to 
the march, there is no gain of time. But, in fact, if the 
successive positions be judiciously chosen for the small 
force, it is extremely difficult for the general commanding 
the superior army to know what number of enemies he 
has before him. If, not wishing to delay the movement 
of his army, he deploys too small a force, the defender 
may use his whole power to inflict a crushing defeat upon 
this before it can be supported* If, on the other hand, 
he deploys a forco sufficient to destroy the body opposed 
to him, this must involve a long delay, and very probably 
he will find, when he moves to attack, that the defensive 
force is already gone, or has left only some light troops to 
make a show up to the last. By such means again and 
again in war a small force employed in well-chosen ground 
has been able to hamper the movements of a superior body 
and to gain time for other operations. The different 
applications of this detaining power of small bodies are 
so numerous that hardly any problems either of strategy 
or tactics are intelligible unless its nature is understood. 
The essence of it lies in the smaller body not allowing 
itself to become so engaged as to have its organic unity 
destroyed by defeat 

Interior The simplest application of this detaining power of small 

5juss ' bodies occurs in this way. Suppose, as often happens, 
that two allied armies, or two parts of the same army, 
are moving to unite against an enemy. It may happen 
that by skilful dispositions or the chance of war the general 
engaged against mem is able to interpose between them 
whilst they are still several marches apart from one 
another. ^ Suppose now that in a country favourable to such 
an operation he employs a small portion of Ms own force 
to the ms#ch of one of opponents, whilst he 


throws the balk of his forces against the other. In 
attempting to defeat this body before it can receive 
support he holds a position of veiy great advantage. This 
is the situation which is commonly described by saying 
that the general in question is acting on “inteiior lines ” 
against the two armies opposed to him. But it is vitally 
important to his success in this matter that he shall 
succeed in defeating one of his opponents whilst the other 
is still some marches off, otheiwiso their union against 
him on the field of battle may, from the veiy fact of their 
striking his position from different directions, piove even 
more disastrous to him than if he had allowed them to 
unite before he attacked them. Thus when Napoleon, 
during the Wateiloo campaign, had broken in ab Chailoioi 
upon the intended point of concentiation of the allied 
armies, he, with Ney opposing Wellington at Quatie-Bias 
long befoie the English army was concentrated, and 
himself able to act with the bulk ot his forces against 
Blucher at Ligny before the Prussian aimy was fully con- 
centiated, was acting in the most perfect way upon interior 
lines. But, when at Waterloo, whilst he was still engaged 
with Wellington in his front, Blucher bioko in upon his 
flank, though the bulk of the French army was still 
between its opponents, that was a position of disaster. 
During the 1866 campaign the Prussians crossed the 
Bohemian mountains in two separate aimies, — one hom 
Silesia under the ciown prince, one fiom Saxony and 
Prussia under Prince Frederick Chailes. Had the army 
under the Austrian commander Benedek been concent latcd 
in Bohemia, so that, whilst one part of his forces detained 
either the crown prince or Prince Frederick Charles, the 
main body had been thrown against the other, the general 
would have gained all the advantages of interior lines. 
But, when on the field of Sadowa, whilst Benedek was 
still fiercely engaged against the army of Frederick Charles 
in front, the ciown prince broke upon his flank, though 
the Austrian army was still in one sense between the two 
Prussian armies, it was so only in a sense disastrous foi it. 
This event, in which an army attempting to take advantage 
of the separation of two opponents is crushed between 
them on the field of battle, is described by German soldiers 
by the phrase that such an army is taken “ tactically 
between them” (“in der taktischen Mitte”). 

The operation of acting on interior lines was the favounte 
form of Napoleon’s strategy. He would have condemned 
unhesitatingly the attempt to carry out any plan of 
campaign which involved such a combination as the 
Prussians attempted in 1866. But in his day armies 
were not connected by telegraph. In speaking of tho con- 
centiation of aimies prior to a campaign as necessauly 
made out of reach of a concentrated enemy there is this 
reservation to be noted. If two armies acting against a 
third can so nicely time their union as to strike against 
the enemy on the field of battle within a few hours of one 
another, they gain all the advantage of getting their enemy 
“tactically between them.” The difficulties, however, of 
this nice adjustment of time are so great that no prudent 
commander would deliberately beforehand arrange his 
general concentration in this way on the field of battle. 
Nevertheless, the fact that it is sufficient for the armies to 
have effected their junction so nearly as to be within 
reach of mutual support on a field of battle consider- 
ably enlarges the area within which their union can 
be accomplished. Thus at the beginning of the 1866 
campaign the Prussians had fixed the point of junction 
of their two armies at Gitchin ; but, though it would have 
been possible for them to have joined their forces on June 
36, they did not carry out this actual Meeting. They 
were content with the fact that the two armies were by 
June SO in close suppm$bg distance of one another. 
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They only actually met on the field ot battle of Sadowa. 
The effect of the selection of a point of concentiation, as 
tending to leave an enemy uncertain as to the direction 
which a general purposes afterwards to take, can hardly be 
better illustrated than by Napoleon’s concentration in the 
Waterloo campaign. By gathering his army at Philippe- 
ville, Beaumont, and Solre, he threatened Mons more 
dneetly than he threatened Charleroi, and theieby tended 
to prevent his enemies from concentrating against the 
point of his intended attack. 

Depots There is a peculiarity in the stiategical aspect of British 

oi SU P- campaigns beyond sea against savage tribes which requires 
a short explanation. Usually the difficulty lies in trans- 
porting from the base towards the fiont a sufficient 
quantity of provisions without eating them up on the road. 
{Since the animals and men employed in transporting food 
and ammunition must themselves be fed, it is evident 
that if we send supplies for a day’s journey forwaid the 
balance available for feeding the troops will be the amount 
the tian&poit can cany, less two days’ food for themselves, 
that is one day forward and one day in coming back. 
Similarly, for a journey of eight days to the front sixteen 
days’ food for the carrying animals and men will have to be 
deducted. In fact, more than this will be required, because 
when the journey is extended beyond a certain limit there 
must be occasional rest days. It is clear that if, as was 
the case in Abyssinia, in Ashantee, in the movement on 
Sikukum’s country, and, though with different transport, 
on the Nile and in Egypt, a maich of many days beyond 
all supplies of food not carried by the transport has to be 
made, a point will be reached at which the animals begin 
to eat up all the food they carry. This can only be met 
by the system of deputing. That is to say, an accumula- 
tion of large supplies of food is made as far forward on 
the load as possible, and then from that point it is again 
pushed forwaid by one relay of transpoit whilst others fill 
it up from behind. But here again another point arises. 
If the whole army to be employed on the expedition were 
pushed forward to the front where the supplies are being 
accumulated, these supplies would he eaten up as fast as 
they arrived. The fewer the troops in the front the more 
rapid will be the accumulation. Hence the great secret of 
a rapid advance in this case is to keep in front only as 
many troops as are necessary, when well entrenched, to 
guard the accumulation of supplies. The more completely 
all others are kept back from the front the sooner will the 
expedition achieve the object for which it is employed. 
These are incidents which repeat themselves on every 
English expedition, while at the same time complaints are 
continually being made of the generals during the course 
of the campaign for the delay involved in their doing 
the very thing which hastens achievement. 

Tactics. 

In speaking of the changes which have affected strategy, 
we declared our belief that the weapons of strategy have 
changed since the Napoleonic era even more completely 
than those of tactics. It now becomes necessary to 
define the limits of what this statement implies. We 
have shown how, even in questions of strategy, the spirit 
of subordination and the nature and kind of co-operation 
which a minor leader has to give to his commander- 
in-chief hare been affected by the changes in the size 
of armies, the scope of operations, and the developed 
facilities of communication and supply. This change, 
however, of the spiiit of organization is, in so far as re- 
gards strategy, a comparatively secondary matter, Among 
the few men engaged in the actual command of armies 
and army corps, it is almost an affair of personal arrange- 
ment and of mutual understanding how far the &ub- 
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ordinate acts independently, and how fat he merely canies 
out the pieci&e directions of his supeiior. Where men 
are so well known to one another as were, for instance, 
the leaders of aimies and army coips of the Germans 
during the campaign of 1870, the geneials of such great 
bodies as these could judge from pei&onal knowledge of the 
chaiacteis of those undei whom they weie acting what 
degree of latitude to allow themselves m the inteipretaiion 
of orders. We see the evidence of this everywhere. This 
personal confidence, this mutual knowledge of one another 
among the higher leadei&of armies, has become an essential 
instrument of modern war. The general who has men 
under him whom he does not know and cannot trust suffers 
now in a degree in which he never suffered before. 

But when we come to compare the effect of modem 
changes on the spirit ot strategy, in these matters of 
discipline, with its effect on tactics, there is no proportion 
between the two. - 

Discipline is the very life-blood of an army, and it is lmpoikmce 
on the field of battle, that is, within the province of °^^ecli.ini- 
tactics, that it shows its potency. To interfere in any u 111 
way with this spirit, as it determines the power of the 
commander over his men in the presence of the enemy and 
under the stress of battle, to introduce the least malignant 
influence into it, is to blood-poison the army. Therefoie, 
as no army can nowadays hope, in presence of a modern 
enemy armed with the weapons of to-day, to carry out a 
system of manoeuvres in which discipline can be main- 
tained with the old facility, and under conditions so 
favourable to it as those of the past, we must approach the 
subject with a caution proportioned to its vital importance. 

Curiously enough it is from an English scientific author, 
from Mr Darwin, that one of the ablest of lecent German 
writers on war has borrowed the penetrating phiase 
which sums up the essential element, common to the 
discipline of the past with that ot the present, which it is 
vital to us not to shake or to impair. The engrained 
habit of mutual confidence among all ranks of a regiment 
is the factor in its strength which attracted Mr Darwin’s 
attention as the cause of its incalculable superiority in 
power over an armed mob. Baron von der Goltz accepts 
the statement as true, without reserve. When, however, 
we come to consider what has enabled armies to acquire 
this cngiained habit, we are met by some very curious 
experiences. In the first place, the instinctive habit of 
obedience to a word of command, as coming from one who 
has the right and the duty to give that command, has to be 
carried into the very limbs of a man. When cultivated men 
of mature years entered the ranks of the British volunteers 
during the early stages of the movement, some very 
amusing protests appeared in print as to the dreary 
monotony of the mechanical contortions which represent 
the early phases of recruit drill. A certain pity or 
sympathy was expressed for the poor soldiers who had to 
spend their lives in such uninteresting tasks. It would 
hardly be too much to say that the complaints of these 
very superior persons showed a want of philosophic acute- 
ness, which is entirely absent from the minds of the 
most zealous volunteers of our day. No one understands 
better than these the fact that in the dull mechanical 
routine of those incidents of recruit drill is laid the 
foundation of all military power. The zealous barrister, 
who at thirty-five always found himself turning by 
mis tak e to the right when he was ordered to turn to the 
left, who found it impossible to supple his limbs in the 
required ft extension motions,” was unconsciously illustrat- 
ing the weakness of the most zealous untrained armed 
man. With the best of wishes his body was so little 
under the command of Ms own mind and will that he 
could not, much as he wished it, place it at once under 
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the command of anyone eke Much less could he cut out 
that disturbing element himself so far as to obey m 
stmctivcly, and without a certain element of resisting 
individuality, the command he received 

Now the capacity to act together under the oideis of one 
man can never be dispensed with undei an} of tho condi 
tions of modem war The instinctive obedience of a rank 
of soldieis to the oidu to turn “ Right about,’ when that 
order sends them back into the giound where shells aie 
bursting and where bullets are raining, has been a power 
m fighting too great for us ever willingly to thiow it 
away Some humorous illustrations ot its effect on 
soldiers, and of the victory winning powei which an even 
apparently unintelligent submission to this authonty of 
instinct has given, more especially to English soldiers, 
are mentioned m tho article Armv (vol u p 589) In 
proportion as men understand war they value this effect, 
and would be unwilling even t* dimmish at a given 
moment actual loss of life if that diminution yere secured 
by any sacrifice of this powei An old English battalion 
trained to the absolute perfection of such mechanical 
obedience was a splendid fighting instrument No tram 
mg, however perfect, to take advantage of giound, to seek 
cov ei, to glide on to the weak points of an enemy, will 
compensate, even m these days, a deficiency m that habit 
of uttei self abnegation, of entile subordination to the one 
purpose of united action under assigned orders But, 
under the modern conditions of war, the loss inflicted 
withm a given time by the terrible weapons now m the 
hands of all aimies is so gieat that the very formations 
under which on a parade ground the armies of the past 
prepared to move in actual fighting under the oicleis of 
their commanders are mechanically as much as morally 
dissolved Not even can the voice of the captain or the 
subaltern be heard, much less that of the lieutenant colonel, 
above the dm of breech loader & and of shrapnel shells 
It is not therefore with a light heart, not willingly, not as 
thinking that a dispersed order of fight is something m 
itself more powerful or more advantageous than a rigid 
formation m which ordered and orderly movement is easy, 
m which foice can be concentiated, m which the habits of 
discipline can be more certainly maintained, but of dire 
necessity, that the most experienced soldieis of our day 
have come to the absolute conviction that only by preparing 
armies for fighting m dispersed order can discipline be 
maintained at all The gieat problem of modern tactics, 
m so far as it concerns actual fighting, which regulates 
everything else, is how to maintain the old unity under 
the new conditions which make it so difficult 

Infant) y 

This much at least we know, that from the moment 
that infantry are actually involved m a modem breech 
loader fight all manoeuvring has ceased to be possible 
The natural and the necessary deduction from this is that 
the only influence which can be exercised upon such a 
fight by any but very subordinate leaders is to throw 
into it fresh bodies of men who till then have been 
retained in dose formations Now the experience of the 
1870 bathes showed clearly that the effect of fresh bodies 
thus thrown mto a fight is very great indeed Moreover, 
that experience showed further that the direction in which 
the fresh force is thrown into a contest already engaged 
between bodies of infantry Is vitally important in 
detemming how great the effect of the blow so delivered 
will be Tfa tendency of any great fight is to break up 
into a mxm of pattedly usdep^d^t actum Therefore 
it always flftt » mh of these there are 

m both w# obtain wee* pwt% which present eppor 
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cumstances of ground or from the inevitable disconnexion 
produced by isolated action of particulai bodies of troops 
Skill now consists m taking advantage of those oppor 
tunities, m anticipating the conditions undei which the} aie 
likely to oceui, m preparing to escape nom similar dnnqcis, 
and m pressing home a success Here then is the way m 
which the organization spoken of above as the mein of 
battle action makes itself felt It is impossible now fa 
the commander m chief of a gieat aimy to be re id} at each 
part of a battle for one of those cmeigencics beuc el} 
can the commander of a division of 10,000 men, or evtn 
the commandei of 3000, meet all the locil m ideiit lliat 
occur At each stage of the hierarchy thou is needed i 
man who, m proportion to the extent of the o^oi trinity 
or the danger, is ready to seize oi to meet it 

But among the means of doing this which the piactical 
experience of the Prussians taught them l cue which 
tends more and more to be forgotten as the e\j f ncn of 
the great camp ugn aie lost m the distance of the 
As the phases of any battle now succeed one another a 
time comes when the fight sways foiwaid, and man} men 
are left behind out of the immediate region of the combat 
Often these straggleis are more numeious than the men 
engaged in the actual shooting line They may be in. a 
wood or for some othei reason out of tho reach ol the 
enemas projectiles, oi they may at all events net be 
severely exposed to them What is wanted is to take 
advantage of this wasted power and to thiow it into the 
fight This can only be done effectively by getting the 
men mto closed bodies, and so bringing them again undti 
orders and discipline This was what the Gennans — oi 
to speak more accurately, the Prussians, who in all these 
respects were head and shoulders over all their Geiman 
compatriots — habitually did 

The study then of the mode of prepaimg mfantiy fox the 
fights ot the future does not m these inner cucumstancc of 
battle consist m turning them foi some paiticular loans of 
attack nearly so much at least as m the following points — 

1 In accustoming tho men, is soon as fiom any cause Ihty fin 1 
themselves tin own out of the actual fighting line in 1 out ol the 
stiess ot fire, to place themselves instinctively and is (puckl} is 
possible under the oideis of some olficci who can b t them into 
oi dei, and cither lead them on or aw at the me mint whin tl 
services of a foimed hod} ol men will become mvduai k 

2 In accustoming officers to seek all opjoi turn ties foi ic f mining 
dispersed men at the caihest possible mom< nt , 

3 In maintaining such close oidei as is \ ossible as lorn, as it 
can be maintained without risking ovaw helming bss ot life mil 
diro confusion, —hence theiefoie the hi caking up into sti h sunll 
organized bodies as by taking advantage of ground oi otha nu ms, 
may fie afile to presen o unity of action lon a ei thin would l> 
possible with greater masses , 

4 In keeping up by the action of the higliei i inks of the 
military hierarch} the fighting connexion betwc on tin se 1 o lie , by 
the judicious employment of fresh force orof lesims that Ihao 
been made up out of men that have been ahe idy en^agf 1 

5 In providing foi the continual replenishment of ammunition 
close to tire fighting lme of at lea^t all those who ne not mtually 
engaged m it, and tho continually thiustmg into the lighting lino 
of men well supplied with ammunition to y iish foi w aid the lure so 
that those who have exhausted then ammunition m xy be lcsuj pin <1 
w ithout having to f dl back and 

6 Above all, m practice and turning during pexce m % mode of 
action which cannot be simjly learnt on a pi ide giound by lu Ip 
of drill sergeant and words ol command taught by rote 

Wc have taken first this question pf the change which 
has taken place m mfantry fighting, because it is on tho 
forms of infantry fight that tho changes m aunameut 
have produced their greatest effect, because the mam sub 
stance of an army always consists of infantry, and because 
the changes which have oocuyred m the use of the other 
arcus, artillery and cavalry, haye been determined by the 
changes m infontiy taote and atms mm ths»$ by any 
other mm* than# thedevatftpfoent bf UirtiHefy armament 
he* also affested thefts 
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Now the danger which faces any Bntish army under 
present conditions m pi op u mg for modem battle lies m 
the fact that a lon b peace following upon the great wus 
of the end of the last and the beginning of the present 
centuiy has tended to steieolype form^ which weie oii^m 
ally based upon the battle e\| enence of the past There 
is a diead of change wheio change is required, because 
ofiiceis and men have come to look upon the b rcat tiadi 
tions of the past as sacred In England men wish to 
follow m the footsteps of the soldieis who acquired an 
expci lence undci Wcllm b ton such as no men since then 
ha\e had It is m its essence a sound and healthy feeling 
But there is the greatest dan 0 er lest names should be put 
for facts, lost m the veiy act of servilely copying forms 
we should i to nore alto to ethoi the pnnciple which detei mined 
the action of oui toiefatheis They started from the ex 
ponences and necessities of the battle held as these existed 
m their own dry They based their forms upon those 
necessities If we would leally imitate them we must m 
this do as they did We cannot take then forms based 
on the battles of then own time, and then woik forwaid 
from those foims to what we shall do on the battlefield 
now We muot frankly face the fact that, the ch iracter of 
battles having changed, we must woik back from the con 
ditions of out present battle fields to the peace foims which 
will piepare oui soldiers for them 
Practrc d Terms nndei such cncumstances become confused Men 
work talk about the practice of forms m which their life is spent 
as “ practical work” They look upon all experience 
gathered fiom the fields wheie shells actually burst and 
where infantry firearms are used to kill as “ theoretical 5 
The truth is exactly the opposite Such merit as the 
older drill at picsent has is due to certain theoiotical con 
sideiations which were at one time soundly deduced from 
piactice m the past The only practical work is that 
which tends to piepaie men, not foi the inspection of some 
general on a paiade ground, but foi actual war An army 
is doing “ practical* work m the pieparation for its real 
duty, that of winning battles It is employed on mis 
chievous theoretical work, on false theory, whenevei it is 
doing anything else 

Conti ol Now this one thing is certain, that, whereas the gieat 
dull fighting foi matron of the past foi British mfantiy was the 
line, that formation can be used no longer m actual fighting 
against tioops aimed with modern weapons, unless excep 
tionally m purely defensive positions, where its trained 
cohesion is of little importance, because cohesion is m 
any case easy All rigid drill is at piesent based on the 
assumption that wheels of parts of this line are necessary 
m order to enable the tioops to keep together shoulder to 
shouldei What is requiied is not this, but that we shall 
obtain by completo organization down to the lowest units 
a command of file and a command of groups Of all the 
incidents of a modern fight that of which it is the hardest 
to give any conception to a man who has not seen mfantiy 
possessed of the enormous facilities for fixing which are 
supplied by modern aims is the intense absorption m the 
meie fact of firing, which almost hie a catalepsy takes 
possession of the man who is using his weapon against an 
enemy, or, as may often happen m close country, against 
nothing at all Many of the rifles that were picked up on 
Mayuba Hill were found, at the last moment when the 
Boeis were closing, sighted to 800 yards It is noted as a 
quite remarkable instance of presence of mind on the part 
of a Prussian sergeant during the attack on St Pnvat, that 
he personally took care that the men reduced their sights to 
the proper range m they advanced Now this illustrates 
Perfectly the kind of trained habit which we need by our 
modern drill to induce m men m action. We want to 
educate men m that they do not fire under the conditions 


of a catalepsy Now experience has shown that this can 
only be done by having men who aie not themselves firing 
tiamed to look after those who are firing, so that the 
fue may be regulated, effective, and deliberate The men 
themselves must be trained to file only under orders, arid 
not under the influence of a tendency to fire morel} to 
lelieve then ftelmgs We cannot put bettei what is m 
volved m these necessities than in the following woids of 
Colonel J II A Macdonald of the Queen’s Edinburgh 
Itifle Volunteer Brigade — 

How is tins to bo done * How hut by s > ie 3 ukily, consistcnth , 
and i ei sis tenth ] uttmg the soldici tluou b h the action ot fum^ by 
oidas that it shall be a second natiue to hit Ins idle only undei 
contiol of his supenoi, and not otherwise 'ft hat is wanted is the 
conviction in the mind of eveij mstructoi, fiom the highest to the 
lowest, that his men should nevei leave a pande without having 
^amed something m lne discipline — that is that file contiol dull 
be one of the mam points m view as a neccssarj \ ut ot the woik 
to be peifoimed on ev ciy-*oceasion when men are being dulled, 
exeieised oi inspected, fiom the moment that they know the nllo 
exercises until the day when they leave the seiviee Let some cl 
the time which formeily was spent in a perpetual 70 m dull to 
pioduce a military machine that had a steadiness m foi motion 
which nothing coull shake he now spent m producing b} a pei- 
petual oo itrol drill a hung oigamsm which shall luve a steadiness 
m the uso of file which nothing can shake The tioops that shall 
he found most m the hands of the commandei m the mattei ol 
fire will, csehris panbits be invincible 1 

But m order that we may secure this end it is essential 
that the organization be carried down to the smallest groups 
within a company, and onr dull must be adapted to delivei 
such groups as methodically and regularly as possible within 
the zone of fighting 

It does not appear that any adequate experiments have 
as yet been made to determine the means by which this 
can best be done Experiments (Turing peace time are m 
no sense wholly satisfactory In order that they may 
be worked out properly they requite to he watched at 
every stage by men who have closely studied the expeiiences 
of modern war, and know what has been done by other 
armies, who have learned from those experiences not 
slavishly to copy what was done by men who were them 
selves experimenting under the dread conditions ot actual 
warfare, but to extract fiom them sound lessons foi future 
guidance To quote again from Colonel Macdonald 

“ Would it not be wise to do what is done m other depaitments 
of militaiy eience, and giv e some facility for practical and exhaus- 
tive experiment 1 In all other depaitments practical experiment 
goes memly and expensively on Thousands of pounds are spent 
on a gun which penetrates anothei mch oi two of axmour New 
and thicker plates aie rolled A new * Big Will is built and 
again clashes thiough the armour with its hist shot and peihaps 
blows off its own muz/le with the second Tieasuie devouring sea 
monsteis are built superseding one another at shoit intervals 
Torpedoes, torpedo boats, and machine guns are subjected to ciueml 
experiments But fiom the nature of the material with which 
expenment has to be conducted xn the case of the most lmpoitant 
land fighting machine — the mfantiy — the circumstances aie 
exactly leversod. Expenment would cost no tiling but, while 
inventors can expenment m armoui metal, gun building and 
rifling and explosives, before offering appliances to the Government, 
there can he no practical experiment with the only material out of 
which the mfantiy machine of wai is made without oidei from 
authority It is only by leave of the state, thiough its officers, 
that any proposals to improve the woikmg can be tested, and— as 
is the case m all inventions— -not only tested, but developed and 
improved by expenment Almost all successful invention is the 
result of alternate thought and experiment Thcie is also the 
further difficulty that the pioposeis of tactical improvements are 
not independent men, but servants of the owners of the material 
They cannot consistently with discipline pioceed as other inventors 
are able to do They cannot canvass higher officials, or exeit 
extraneous influence They may not use the soldiers who happen to 
be under their control as material for expenment 

‘ ‘ Further, even if it be peimittcd to them to exhibit these ideas 
experimentally, the mateual mth which they must do so is net 
dead material, plastic and absolutely passive They have to test 

* Common Sense m Parade, or Drill wtfawt Stays (p 118), by 
Colonel the Rcght Hon J H A MaodomOd, OB , M P, 1886 
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their invention with materials tv Inch have been turned into a 
machine already on a difleient system, and have theiefoie a way 
of woiking which unconsciously at first militates against the dis- 
play to the best advantage of the new idea ” 


These con elusions appeal unansweiablc. Though, lor 
the reasons which aie implied in the very sentences we 
have quoted, we are not as yet prepared absolutely to 
advocate any specific system, it appears to us that the 
method of working which has been suggested by Col. 
Macdonald promises such valuable results that it ought 
at least to be fairly tried on a large scale. It has received 
the warmest possible support from the best inf anti y sol- 
diers of the English army — from Lord Wolseley, fiom Sir 
Donald Stewait, and many more It has been approved 
in principle by many others, who have not had the oppor- 
tunity of examining its practice. It has been successfully 
tried and expeiimented upon so far as peace-trials go, both 
at home and in the colonies, and has been greatly appreci- 
ated by those who have tried it. It consists in a method 
of permanently arranging a company in four ranks, so that 
from these the successive bodies of firing line supports and 
reserves may be successively sent forward. It has seveial 
important recommendations. It limits the front of a 
captain’s command. By forming groups of eight men of 
those who stand side by side in the fours it carries organi- 
zation down to the lowest point, while it tends to bind 
together, by the principle of comradeship, the supports 
who successively arrive to the men who are in front. By 
making this comradeship apply to*those who form the two 
adjacent groups of four of the company when in line, it 
ought certainly to facilitate the re-formation of the com 
pany. At present if one man is lost in the front rank of a 
company, the whole have to be numbered again in order 
to enable it to form in a column of fours at all. On Col. 
Macdonald’s system each group of eight being fixed, the 
company can be fitted together by the gathering of these 
groups in any order, so long as all are in their proper places 
within their own group of eight. 

In any case, going back once more to the experience of 
the past, we are now at a time in these matters very like 
that which preceded the Peninsular War. The drill which 
was employed in the Peninsula was in all essentials worked 
out by Sir John Moore in a series of experiments con- 
ducted at the camp of Shorncliffe. Ho more important 
results were ever obtained by peace-training for war than 
those which were deduced from these experimental exercises. 
If we really reverence the great soldiers of the Peninsula, 
this is the way in which we shall honour them. We shall 
not do what they did not. We shall not accept from the 
traditions of the past forms which are not adapted to actual 
warfare. We shall not write drill books in the study or 
the bureau, and force field movements into conformity with 
them, We shall employ for the work of our great camps 
of exercise generals who have made an exhaustive study of 
the present conditions of warfare, and staff-officers who can 
assist them in their work We shall experimentally try 
“those suggestions which have upon them any reasonably 
good stamp of approval by military men of slrfU.’ , We 
shall really and crucially investigate them, “with oppor- 
tunity afforded to proposers to meet difficulties that may 
be suggested,” * Those proposals which can be defended 
from serious theoretical objections should be submitted to a 
few months experiment in selected regiments, and reported 
on as tq their practical working in the essential points of 
simplicity &nd uniformity of manoeuvre, adaptability to 
eirenffistan^ arf&ug, maintenance of order ? retention of 
of mmmfo, rapid recovery of exact tactical form, 
and fire cpnm Shaft let au$ta% take what is best, it 
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The Russians at one time adopted and abandoned a 
system of working by groups of four. So far as we are 
able to perceive, Colonel Macdonald’s system is not open 
to the objection which led the Russians to abandon their 
method of fours. They found that, when they had formed 
their groups under a “father” who became the leadei, 
the men were so much attached to one another that as 
soon as one was wounded all remained with him, so that 
every time the enemy wounded one man four were put 
hors de combat It is clear, on the one hand, that this 
is an objection that would not present itself in mere peace 
practice at all, so that the necessity for criticism applied 
at the time from actual experience of fighting showb itself 
forcibly. On the other hand, it by no means follows that 
the difficulty would not be overcome by such a closer 
association of groups as Colonel Macdonald’s system ap- 
pears to promise, and by a trained habit of trusting that 
the wounded will be properly cared for by the men assigned 
for that purpose, and a knowledge that the business of all 
those who are able to continue the fight is to ensure the 
safety of the wounded by securing victory. 

It will be obvious from what we have already said that 
we do not believe that any army in Europe has as yet 
solved the question of the most effective mode of dolivei- 
ing infantry within the area of modern fight, and that 
nevertheless we believe that data now exist from which, 
with proper experiments, a method might be adopted which 
would at least give to that army which adopted it incal- 
culable advantages in the earlier battles of a modern war. 
The one point that must be thoroughly realized is that 
the firearm of the present day has become the determining 
weapon, for the development of the efficiency of which all 
tactics must prepare the way. 

That brings us to another matter of vital importance. 
As long as the shock tactics of the past were possible, the 
neat drills of the parade ground were the essence of sol- 
diering, and therefore, when a few rifle regiments at first, 
and afterwards the army generally, had liberty to prac- 
tise shooting, that was looked upon as an accidental and 
exceptional thing unconnected with the real business ol 
the soldier, and therefore with his everyday life. This 
unfortunate divorce between the work at the butts and on 
the manoeuvre-ground, once established in the habits of an 
army, cannot for many years be cured. It exists still. 
Yet every manoeuvre in which careless aiming, careless 
expenditure of ammunition, and wrongly adjusted sights 
are permitted is a direct injury to the fighting efficiency of 
the force which manoeuvres. Nothing else can compensate 
for the evil so done. Good shooting, and movements 
tending to give to good shooting and good weapons the 
greatest possible advantage, are next to a healthy moialo 
the essence of modem fight. 

Nevertheless, it is the training of the spirit of an army, 
the bringing home to all ranks of the objects now to be 
aimed at, that is the difficulty in all these matters. The 
very strength and power of discipline in its formation and 
engraining of habits is that which makes an army so hard 
to deal with when habits have to be changed. 

In the present condition of the tactical question it has 
seemed to us essential to devote so much space and pains 
to the enforcing of these points that we can only lightly 
touch on several questions that have been most eagerly 
discussed in relation to infantry tactics. 

The question of long-range fire against reserved fire is 
mainly a question between material and moral effect. It 
seems no doubt a strange thing, when we have enormously 
increased the range of modern weapons, that we should 
throw away that advantage arid allow an enemy without 
firing a shot at him to pm over a large area of ground 
where we could infifct tops on him 


bong-rangs 
end re* 
served fire, 
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far as we can train picked shots to fire at long ranges, so Nevertheless, when all these allowances ha\ e been made, 
as to disturb the movements of columns, and to interfere and while it seems as important as ever to realize what 
with artillery, it is well worth our while to do so. Hut advantages the sudden effect of reserved fire may secuie, 
with the utmost training that we can give them the mass the fact remains that under certain veiy possible condi- 
of men in the ranks of an aimy never will become good tions of fighting an extensive employment of long-iange 
shots at long ranges. Almost all fire, therefoie, at Jong fixe may be advisable, and it is therefore right that eveiy 
ranges becomes unaimed fire, and an enemy can to a great aimy should prepare for such an event, 
extent avoid exposing himself on the giound where the For instance, in an attack on the forts with 

fortuitous rain of bullets is falling. Meantime the mere which the French have coveted their fiontiei, it is ex- 
fact of firing having begun puts the troops who aie firing tiemoly probable that the Germans, btmg close to then 
almost beyond the reach of orders. Their o.wn excite- own magazines, and therefoie able to employ a piactically 
ment and the noise together make it most difficult to give unlimited amount of ammunition, will o\ erwkelm these 
them any directions. Sights that have been fixed for places with long-range infantry as well ab with aitdleiy 
the long range are not changed to the shoit. The fact fire. There is no doubt that thoii infantry has been 
that, despite all their efforts, the enemy continues to ad- practised in firing volleys at very long range, and fox such 
vance demoralizes them, and despite his losses encourages purposes it would be certainly comparativ ely easy lo ensure 
him. These are considerations which aic not taken into the delivery of actual volleys. It may oven be the case 
account m the arguments of those who base their con- that in defensive positrons, where the extent of giound 
elusions merely on the amount of loss which may be in- open to view. is considerable, long-range infantry fire regu- 
flicted at very long ranges. Yet, at all events up to 1877, lated by volleys may be attempted. We cannot, however, 
they had in actual fighting proved supreme. It may be see how it would be possible to attempt this during an 
the case that a very highly trained army, using long-range attack unless one special body of troops be assigned for 
volley firing under effective control, might produce such the work of long-range fire, in order to occupy the atten- 
loss upon an enemy approaching that it would make his tion of the enemy while other forces advance to the 
actual attack upon a position impossible What is certain attack. On the one hand, the discipline of the French 
is that, up to 1877, there had been no experience in war army was so loose during the campaign of 1870 that it is 
which proved that such long-ranged fire was as effective quite possible that long-range fire might be much better 
as fire carefully reserved tor the ranges within which brought under conti ol than it was by them , on the other, 
infantry can use their arm with the greatest effect. it is emphatically necessary to assert that the difficulties 

Such at all events was the experience of the 1870 cam- involved in a free employment of long-iange fire are not 
paign, and it confirmed the experience of previous wars in merely those of an adequate supply ot ammunition, but 
certain respects which, as will have been seen from the that those considerations to which we have diawn atten- 
above account, depend rather on the condition of men’s tion must be taken into account. K an aimy is sufficiently 
minds than on the efficiency of weapons. Both, however, well in hand for the choice between long-range file and 
in the German army and in the French an immense im- reserved fiie to be m the option of the geneiaL who com- 
pression was produced by the incidents of the attack on mands, then undoubtedly cases will arise when each may 
Plevna. There is no doubt that there the certainly un- be used with advantage, Certainly it would not be a 
aimed fire of the Tuiks produced an enormous effect, wise or safe thing for an army to eniei the field without 
Skobeleff, when he had at last succeeded in reaching the having ever practised the regulated fire by volleys at long 
“ Green Hill ” in one of his own most brilliant efforts, range against an army which had practised it. It is clear 
found that there were no troops behind the slender line of that the tendency in that case would be fot the unpractised 
skirmishers whom he had actually with him. All his to indulge in much unregulated long-range firing. With 
reserves had melted away under the storm of bullets. If an aimy trained to both methods of action, the general 
this experience could bo accepted as representing a normal who realizes the risks and advantages of either will be able 
phase of a modern battle, the conclusion would be inevit- to exercise a sounder choice than the man who has become 
able that so long as there are ample supplies of ammuni- an inveterate pleader for either system, and cannot there- 
tion the effect of long-range fire may be so great as to be fore adapt himself to the cases that arise, 
decisive. It would he madness altogether to reject such The general question of volley firing as against indivi- Volley 
an experience. Where analogous conditions occur no dual shooting is independent of the special use of volleys trmg * 
doubt a better regulated long-range fire is too important for very long-range shooting to which we have above le- 
an element of power to be ignored. But it is necessary to f erred. It may obviously be possible to ensure the regular 
realize what the conditions were. In the first place, the delivery of volleys at very long ranges, snch as tho French 
whole attack was one that never ought to have been are now practising, 3000 yards or more, without its being 
made. It never would have been made had not the com- possible to do so in anything that can properly be called 
manding archduke overriden the advice of all the best an engaged fight. The effect produced by a well-delivered 
soldiers he had, and in mere obstinacy and ignorance volley is out of all proportion great as compared with the 
dashed his men against a position that ought never to effect of isolated shots. Moreover, it is a curious fact that 
have been so assailed. It was an attempt of a field army apparently men aim better when they fiie together than 
against what had almost become a fortress. The Russians when they fire each by himself one after another. It is 
were unsupported by any adequate artillery for its reduc- constantly found at the butts that the greatest number of 
tion. The ground was unusually open and exposed to the shots has been delivered by the “ best volley,” that is, the 
full range of the Turkish fire. The Russians showed here one in which all the arms go off most like one. But it is 
just the same incapacity for taking advantage of ground, a matter of great doubt whether in war it is practically 
so far as the smaller groups were concerned, which they possible under most circumstances to deliver a volley at 
had shown in the Crimea. They huddled together in great ail. Captain May, the author of the “ tactical retro- 
masses, more unwieldy than any regular column, but just spect ” on the 1866 campaign, denied that any volleys had 
as much exposed to unaimed fire. There was therefore been fired in that campaign. The cases of its employment 
nothing to show that a properly conducted skirmishing in the 1870 campaign, which are sufficiently established 
attack might not have found means of reaching the posi- not to fall under such criticism as he applied to the nomi- 
tipn which Skobeleff actually secured nal volleys of 1866, are not very numerous. We may 
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leave the question with the lemaik that the moral effect 
produced by a volley is too gloat for the attempt to use it 
uci to b a willing llnown awa}, but that it would be 
now iadi to take loi planted that on seivice the best 
tioops ( m be dq cn U cl on to deliver dui mg close fi b htmg 
aetuiate voile} s unless it be in small paitics Thepossi 
bilit} of even the tire of b ioups is disputed by Von der 
Golt/ It is obvious that, if he be coneet m this iespecfc, 
all attempt it ie b uhtm b fire m action is 

f An eff it only an 1 a noble aim, 

Still to bo u a ht ioi neva to be von 

We incline to think that all war expenence tends to 
this conclusion, and it m a iesei\ation which we must 
therefoic append to oui coidial agreement with the 
passages we have quoted tiom Colonel Macdonald 

Cav thy 

Of all tactical facts, the one $hicli needs most stud} 
foi piactical purposes 1 the relation of the*size of men, 
on foot, mounted, m mass, and m diffeient formations, 
to the undulations and fcatuies of giound Theic is 
nothing which the unearned eye so little leahzes as the 
extent to which concealment and com for men, even 
foi mounted men, exists on the apparently most level 
plain This fact, which is important for both the other 
aims, is for cavahy vital to its present use Nothing is 
moie ceitun than that undei the present condition of 
aims cavahy cannot successfully assail m front eithei 
aitiiiei} 01 mfantiy m any foimation m which the artillciy 
oi mfantiy aie able to use their aims and can obseive 
the approach of cavali} ovei long distances 
On the othei hand, cavahy staking by sudden suipnse 
on the flank of unpiepared mfanti} or artillery, engaged 
with othei enemies, may pioduce an effect, great to an 
extent of which as yet we have no adequate example m 
modem war That is the conclusion diawn from then 
own experiences of the lb 70 campaign by the most expen 
enced leaders who veie eraplo>ed m it Count Von 
Moltko m 1882, and Pimce Bh aft of Hoheulohe Ingelfingen 
m his letters on cavahy published m 1687, have alike pro 
nounccd decisively on the sublet, and it would be easy 
to show that the whole weight of the best military opinion 
m all countues except Ilussia is on the same side 
The pnctical possibility on most fields of battle of 
cavalry being thus employed depends on two facts,— on 
the one baud the extent to which almost all giound 
presents oppoitumties to a skilful leader for moving his 
men unobserved from point to point of a gLeat battle field, 
and on the other that ibsoiption m the intense excitement 
of a modern fight which prevents men from observing 
what is taking place anywhere beyond the immediate 
range of their own employment 
It follows from this that the utmost possible skill in the 
handling of cavahy as a mounted arm will be required if 
cavalry is to take advantage ot such chances as modem 
fight will present to it Now, m all periods since the 
invention of fneaims, there has been a tendency, as 
improvement in weapons has taken place, to attempt to 
put cavalry on a level m point of firearms with the 
infantry with which it ha* had to contend Invariably, 
when that rare development of aimies, a gieat cavahy 
leader, has arisen, he has swept away all attempts of the 
kind, and has employed his cavahy with their proper 
weapon, the “aime blanche,” sword or lance 
The reason of this is easy to explain, and the explana 
turn is one that shows that the principle is as applicable 
to the present condition of warfare as to any preceding 
one* The effective action of cavalry as cavalry depends 
on ruse, on surprise, on skilful manoeuvring, and on the 
power apd mi $ 1 effect of the man and horse, 


glued to one anothei as though the} together fomied the 
old ideal ol the aim, the centaur Now, the dash and 
vigour with which an actual cavalry <lm b i takes place 
depends on the moral condition of tint part of the oentaui 
m whose hands it u the gieat pui pose and effect jf hi^h 
tiammg to place th finding of the conijositi animal 
Never has it been \ ossible to ti am a b ieat bod} ol h ^htm^ 
men m two oppo itt dnections at once I al tncel jud^ 
ment, and an appreciation of the \ ovcis tnd uses of c icli 
pait of the force he has to employ are tin duties c 1 a 
b eneral Cub if a body cl mlantiy, disputed m sc ittued 
groups, 01 isolated mtn aie to lipel successful!} a led) 
of chai b m b ca\ ally, they must have ac pined stilh rent 
sangfroid to calmly fire at the b rcat and oauwhclimn. 
avalauclie which they see movm b down on them lo th it 
end they must have acquued confidence m thui weapon, 
the fneaim, and must luve learnt to believe that its pov ci 
is so gieat that it n nes them plenty of time to bun., cl nvn 
the mighty looking hoi soman beloie he clobes vuli them 
Similarly, if cavalry is successfully to be 1 d ly skill ul 
manoeuvring into % fijit where fircaims aie ueitin b th 
most horrible appeal ante of dangu, the} must have ic 
quned a confidence m the skill ot their leadeis, m then 
ownpowei of combined tction, and m the efh cU of then 
sudden appeal ance, which will carry them on thcu b h 
leadeis fall, and thou 0 h death and destruction ^ocm tc 
await them In othei avoids, they must hive leant tc 
despise the firearm when pitted a^amst then own kill m 
evading its dangei and m delivering home then blcws 
All attempts, theietoie, to tram cavali} not to empky 
their skill m manoeuvring as the weapon to which they 
trust, but, on the contiaiy, to be always ready to pimp off 
their horses and begin hung, tends directly to weaken and 
destroy the very spirit and quality on which the efficiency 
of true cavalry depends 

Now, the gieat leadeis to whom we have xef tired believ 
absolutely m the possibility of tiue cavaliy piopeily 
trained being able to play its part on the held ot battl 
Pimce Kiaft s Till letter on this subject is so adnni d le m 
its analysis of past experience that all who would uudu 
stand the subject should study it m its xntcgnty Ilu 
conclusion is— “Prom all that I have stated m this lon to 
letter I diaw the conclusion that cavalry will, in th 
future, also be able to play a decisive part m battle if 
they can be led in c uch a manner that they cm bie ik out 
round a flank, and can thus, up to the la't moment tike 
advantage of the file effect of their own line of battle 
But to do so will sometimes requue from the cavahy tlwt 
they shall be able to advance as much as torn miles, at a 
rapid pace, before they deliver their charge ” l 

There is, however, anothei necessity of modem w ufaio Mounted 
which is altogether distinct from the question of supplying influti y 
firearms to cavahy m older to make up to them foi the 
increased power of infantry Poweiful as modem infantry 
is, it is very slow m its movements It is very difficult 
for a general to have it at the very place wheic he wants 
it Hence the idea of mounting mfantiy and of sending 
them forward either on horseback or m cai ts, or where theic 
are numeious loads on bicycles and tricycles, is one that 
is of the greatest importance The so-called cavaliy of the 
Amencan civil war weie all of this character Most of 
them had been accustomed to rifle shooting from their child 
hood and could ride They had had no opportunity what 
ever of acquiring the maneeuvung facilities of Euiopean 
cavalry Probably European cavalry would have been 
altogether unsuited to the country m which they had to 
work The essential condition of the efficiency of mounted 
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mfantiy, which these men m fict were, is that, while 
they can nde well enough to to et over such ground as is 
requned, they waste no time m learning manoeuvres which 
they could not mastei, but look alto^tkcr to fi^htm^ 
w ith firearms and on foot whenever colli ion b comes ncces 
saiy The Boom represented an almost ideal body ot ihis 
kind Bntish wais have supplied mo t valt ille bodies of 
mounted mfanti}, who have been ah ajs pick d men, 
puked shots and excellent mfanti} Vs a b cnual pun 
ciple, it is safe to say that the} on lit to he under mfanti} 
and not unda cavalry dhceis, a& tc then lmmtdnte com 
mind — though vu} often indeed they will le a most 
valuible airuliaiy loi in} cavah} conmandei, who will rn 
that else ot com sc have the whole body under his oiclus 
In so far is then presence tends to sivc cavxli} horn the 
irsistious necessity which occasion ill} befalls them ot 
lnvm 0 to employ then men m on foot, their 

])iesencc with cavaliy is alwa}s v luablc Tut, a^> the time 
vlien all their best tiainm b is repmed is when they are 
ictually fijitm 0 on toot, it is fai l utei that they should 
uhen find themselves under the orders of an otheu whoso 
turning tends to make him accustomed to handling men 
on toot, lathei than to one all whose e\p lienee ou to ht to 
have accustomed him to handle men on horseback, and to 
hate making them jump off then horses 

The difficulty m enforcing these pi maples lies m the 
fact that it is only the experience of w n on a large scale 
which bungs home to cavah} officers the dmstious con 
sequences oi mjurm^ then own powci b} continually tiy 
mg to take up the lole ot mounted mtantiy ihe} find 
themselves at peace manoeuvres contnunllv put ?U7<> le 
( ombtl , because they hive come unda tin ine of mtantiy 
llio} can very often get into positions where it they weic 
infantry and m laigo numbeis, then effect would le most 
telling Iheir rapidity of movement emblem them to do 
this A nanow deduction fiom a veiy incomplete know 
ledge of the e\peiicnces of cavah} charges during the 
1870 cimpaign led to the conclusion that cavaliy could 
not le employed on a modem battle ti Id nr tlr ir proper 
work That conclusion is utteily 1 ejected by all those 
authorities who have had the best means of an xl} sing the 
expci lences on which it was based }tt it run tins a 
tradition which unfortunately affo ts the nxmds ot many 
<avaliy ofhceis at, well as those ot many other officers m 
the arm} 

It l'j safe to say, m conclusion on this nxattei, that the 
two forces of cavaliy and mounted mfanti} arc each of the 
gi extest value, piovided they each adheie to then own 
proper function As soon as mounted infantry begins to 
attempt manoeuvres on horseback it necessarily becomes 
a very mfeuor cavaliy As soon as cavil i} takes to dis 
mounting, its equipment, its training, and usually its aims 
are sure to make it into a very inefficient body Evoiy 
} ear adds to the necessity of high shooting training for 
mfanti y, and of every horn of then work being connected 
with the efficient use of then aim Every hour devoted 
by cavaliy to shooting which subtracts anything liom 
training m their own piopei work, 01 winch leads them to 
compote with the other arm m that way, weakens them 
By no process can they compete with mf tntry if the} 
measuio themselves with them undei the conditions favouz 
able to infantry fighting Nothing is moio fallacious than 
the notion that because during the latter \ art ot the 1870 
campaign the German cavalry often fought on foot the 
Geimans therefore consider that the proper employment 
of the arm# 

Pnnce Kraft emphatically says— “ The circumstances of 
the latter campaigns of this war weie so abnormal that no 
rules for the employment of the arms can be deduced irom 
them * “No cavalry could perform the duty” the German 


cavalrj hote did ot sa mg then own mfintiv b> xctin^ on 
the w in against thelicncli mlxnli}, 4 except ni tilt case 
whae they wac enga & d with tn cnem} who e histilv 
collected and undiilled masses had not he lull value of 
ic b ulu 1 1 oops 

Wo nn} also mention xs an lilusU itnn of at least the 
views ot the German leaders Hi it dui m & sonic mxnauvies 
m 1879 a ie 0 im ut of hnceis 1} sudden mil use chained 
horn behind some using ^icuud it foiu bxttrli o± 
mtxnti}, who did not set the tivxl y till these, were cn 
then flank at a distxnce ot 200 } u Is alicadv m full 
ohai 0 e Scaictl} a shot was lucd befoie the civxh^ weie 
among the mfxnti} lhc empeioi xnd Counts on Miltke 
wae present and the decisnn was thxt thieo battxhons 
were hon dcconhat Now, when it is lememl eied that 
a cavxli} legmtenfc numbeis il out 100 men and three 
battalions about 3000, the diff lenc between the effect 
pioduccd under suck entumst mces b} a bod} of cavah} 
and an equivalent body ot mounted infantry, who cculd 
not have dismounted at most more than 100 men who 
would certainly have been dcstio}ed, is too ^reat not to 
be leali/ed In this case an instance occurred ot what 
Pnuoc Kiaft mentions as a possililit} ccntmually lllustiated 
ly the experiences ot the 1870 campxi b n Ihe colonel 
commanding the lancers, havm 0 moved pasonall} to a well 
chosen spot, had been quietl} ol saving the movements of 
the mfanti}, lnmsdt unseen up to the moment when by 
a signal he gave the ordci toi his regiment to adv inct xt 
a gallop, and then ehai 0 e* 

Aitilloy 

Reie the fiist point it is necessary to insist on is thxt 
the tendency to a divoiio between finn^ } lattice and dull 
manoeuvre has been mheiited b} the artillciy hom the \ ast 
as it has been by the mfanti} Nipol on s tarnation foi 
the battle of Austa lit/ plxced his aitilluy guns between 
his mfxntiy brigades and on then flank Lhe aitillei} 
advanced nearly m line with the mtantiy and lather in 
advance ot it As long as it was possible fot ai tiller} 
thus to move up to close quaiteis with the mfanti}, exact 
accuracy oi fiio training was ot little importance The 
distance wxs so shoit that the lound shot wue b-iund to 
pioduce their effect But, when the l ange of both mtantiy 
and aitilieiy file w eie greatl} extended, a chang took place 
which requned a change ot hal itm the aitillei}, toi which 
the long training of the past had as little prepared them is 
had been the case with the mfanti} The horse aitillei}, 
and at a much later date the field battenes, had acquired 
a mobility which enabled them vei} rapidly to take up 
assigned positions But the habit of thinking that drill 
movements, nrespective of atcuiacy of fiio, wae the busL 
ness on which a soldier's mind should be set continued to 
operate long after all idea of moving aitillei} cheek by 
jowl with mfantiy oi cavaliy had been alandoned The 
practice grounds of artillery foi actual shell fire cue neces 
sauly much fewer and moio difficult to select than the 
ranges for mfanti} Hence what we have said of the 
tendency m mfantiy manoeuvres to sepaiato the effective 
file of the ranges and the butts from dull and manauvies 
applies with tenfold foi ce to tht aitdlcry Moieovei, m 
the case ot the artillery this tendency has been aggravated 
by a certain tear among geneials and their staff ofhceis 
of inter feung m the detail woikot a special arm As long 
as a battery is seen to manoeuvre i xpidly, to take up an 
assigned and telling position, and to fare off a puff of 
smoke, the superintending general is apt to think that he 
may assume that all has been done that ought to have 
been done 

Unfortunately, it may happen that the battery which 
thus appears to have acted m the very smartest possible 
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way may have all the time been learning to do just what 
will injure it for war service. Nothing is more note- 
worthy throughout the 1870 campaign than the extraordi- 
nary superiority of the German artillery over the French. 
There were no doubt certain technical reasons for this; 
hut by far the mo*t important reasons were these : — (1) 
the German batteries had been trained habitually so to co- 
operate that a French battery almost always found itself 
opposed to a German brigade of six batteries when it came 
to fighting; and (2) at ail their mancemres the Germans 
had beeu training for war, while the French artillery had 
not The German artillery had never fired off a gun 
which had not been proper ly laid at an assigned object, 
with the range determined, the nature of the projectile 
declared, and the fuse to burst the shell so far fixed that, 
had it been necessary actually to fire m earnest, every man 
would have gone through an almost exactly similar ex- 
perience. The French, on the t>ther hand, had piqued 
themselves on their dashing battery manoeuvres, and had 
been content to fire off a blank cartridge as lapidly as 
possible, no matter how the gun was laid, or what would 
ha\e happened about the shell. 

The same two schools at this moment exist among 
Biitish artillery officers. The unfortunate tendency at pre- 
sent is for the officer commanding a battery who tells his 
subalterns, “ Never mind how you file ; get off a puff of 
smoke, just to show where you are,” to seem much smai ter 
than the man who insists upon every gun being properly 
laid at an assigned object, and on having every possible 
condition fulfilled as it would be in war. The general 
who at a mile's distance sees the two puffs of smoke can- 
not tell the difference, though, if he rode into the battery 
which lias so promptly ’puffed off its smoke, he would prob- 
ably find that ono gun was inclined high in air and the 
next shooting into the ground ten paces in front of the 
muzzle. It is not too much to say that this latter battery 
lias been in evoiy respect acquiring inefficiency by the 
day's work. It will be slow when it comes to action, be- 
cause the men have never been trained to be as quick as 
the circumstances of action permit, have acquired no prac- 
tice in rapidity under those conditions. It will have ac- 
quired no practice in actual shooting except its few annual 
shots on the practice ground, which are sure with it to 
have been regarded as a most inconvenient interruption to 
the show drill and show manoeuvres on which it has been 
employed throughout the year. This is the point of 
artillery tactics without which everything else is utterly 
valueless. As Prince Kraft of Hohenlohe-Ingelfingen puts 
it, “The artillery must in the first place hit, in the second 
place hit , and in the third place hit” 

It depends far more in England upon generals com- 
manding districts and divisions and on their staffs than 
upon artillery officers whether this result is attained or 
not. It is almost impossible for the most zealous artillery 
officer to keep up the confidence and spirits of his battery 
and to keep their work to the proper level if on every 
occasion they find that, because he insists on work being 
properly done, some other battery which is amusing itself 
with sham firing gets all the credit of superior smartness. 
The matter is therefore vital to the efficiency of this arm 
of the service. The infantry and cavalry will find in action 
that they rely on the support of a broken reed if the 
artillery generally . has not brought the most efficient 
technical and practice-ground work into the closest relation 
‘with field manoeuvring. Given that this has been done 
in the sense here described, Prince Kraft's next condition 
may be briefly stated, because its importance will be easily 
understood. u It must next be in a condition to come into 
position at the right moment, and, with this object it must 
Practise itself in getting over distances of many miles, and 


even forced marches of a day or so, at rapid pace. If,” 
he adds, 1 “it can satisfy these claims, it will give us every- 
thing which is needed as to its fitness for employment in 
battle.” 

So far we have spoken of conditions in which the tacti- Massed 
cal necessities of modern artillery are very similar to those aitiileiy 
of modem infantry. In the next point the conti ast is as * n<i 
sharp as the analogy was close in the former instance. 

Infantry, as we have seen, once committed to a fight, is be- 
yond the conti ol of all officers not actually leading them 
at the time. Artillery under all hut the rarest circum- 
stances can be almost as easily moved fiom one point to 
another of a battle-field out of action in which it is fieicely 
engaged as if it were not employed in firing at all. There- 
fore the rule is now accepted in all armies that every gun 
that can be employed should as soon as possible be brought 
to bear on the enemy. The shorter time artillery is limbei ed 
up and the longer it is employed in action the more effec- 
tive is its work. With a very large army Prince Kraft, 
whose authority on such a subject is probably the highest 
we have, makes a rather hesitating exception in this sense 
that ordinarily the commander-in-chief of a very large 
army will have whole army corps designed for a paiticular 
work, usually for striking at the decisive point of a field 
of battle. With these their own artillery will natuially 
move. But so far as artillery is available on any part of a 
field of action, even including that of divisions and army 
corps kept back from the actual fight, as long as these aie 
stationary, every possible gun will be pushed forward. 

The altogether overwhelming effect of a concentrated and 
massed artillery fire is so enormous that whatever tends 
to increase the number of guns employed tends to give 
that superiority over the enemy’s artillery which it is one 
of a general’s first objects to secure. 

Ordinarily a battle will now begin by artillery opening 
fire at a range which is fixed by the necessity of the attack- 
ing artillery not exposing itself during the time that it is 
coming up to the enemy’s effective fire with shrapnel 
shell. This is leckoned at about 3800 yards. From that 
point the artillery, as soon as it has been able sufficiently 
to occupy the fire of the enemy to make further advance 
possible, pushes in to a distance of from 2200 yards to 
2700 yards. Infantry in the meantime will have beon 
pushed on sufficiently to protect the ground thus to be 
occupied by the artillery from direct attacks from the 
enemy. At this point an artilleiy duel is practically the 
certain beginning of the regular battle. The aitilleiy will 
fire at any of the other arms as soon as it is able to 
bring any effective fire to bear on them. It is no easy 
matter for infantry to attack other inf anti y until the 
artillery has prepared the way for them by a heavy fire. 

But the artillery will hardly ever be able to do this until 
it has established such an ascendency over the enemy’s 
artillery that the latter is either silenced or at least tom 
porarily withdrawn. 

No matter liow great the mass of artillery that is Regulation 
gathered together, Prince Kiaft, basing his conclusions butteiy 
upon the soundest reasoning, condemns altogether the fxro * 
independent fire of individual guns within a battery, 
and, unless exceptionally for the purpose of ascertaining a 
range, all salvoes of artillery by batteries or otherwise. 

Nothing is gained in point of the number of shell that can 
be thrown in a given time by firing battery salvoes in- 
stead of firing steadily gun by gun from the flank of a 
battery. After a salvo an interval pf from 36 to 48 
seconds at least is re quired before another can ho fired, 

1 We quote from his correspondent’s suininary of Ins views, pud 
horn the translation given by Major Watford, RA. These words 
occur in the I7th letfeei, Royal Artdkry Institution Proceedings, 

August 1887, p, 187. 
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while with very rapid firing from the flank an interval of 
from 6 to 8 seconds allows a shell to traverse a range ot 
from 2500 to 3000 yards, so that the effect of each shell 
can be seen. 1 The effect of this is to enable the officer 
commanding the battery to have his fire under control, 
and to induce much more careful firing by each gun. 
Indeed, if a Herman battery is seen to be firing, not from the 
flank but irregularly, it may be taken for gi anted that it is 
being masteied by tho hostile fire, and is out of hand. 

The duty of each commanding officer of a battery is to 
be continually watching over the replenishment of his 
ammunition, and therefore as long as possible to draw 
upon his waggons for ammunition, keeping the ammunition 
in his limbers as a last reserve. If this cannot be done, 
the limbers must be filled up as rapidly as possible. If, 
however, by misfortune all ammunition is exhausted, the 
artillery must not retire, but must, for the sake of the 
moral effect, remain without firing rather than produce the 
encouragement to the enemy and discouragement to their 
own troops of withdrawing without express orders. 

We shall complete this sketch of the duties of artillery 
in action by quoting the following summary from Prince 
Kraft of Hohenlohe-Ingelfingen : — 

On the Offensive,— (a) Aitillery, after it has silenced the enemy’s 
aitilleiy, must not as a rule appioach nearer than horn 1600 to 1700 
yaids to infantry of the enemy which is as yet intact and is not 
engaged with othci troops, (b) If tho enemy’s mfantiy is hold in 
check by anothei foico of aitilleiy, or by infantry, it is not only 
advisable, but it is the duty of artillery to advance to a lange ot 
fiom 1100 to 1200 yards, (c) At the most decisive moment of the 
action artilleiy must not shun the very closest range, (cl) As soon 
as the mam attack has proved successful, the artilleiy must hasten 
up to seerno the captured position by its file ; at such a moment, 
its proper place, in most cases, is in the line of skiimishers. 

On the Defensive. — (a) The normal post for aitillery in a defen- 
sive position (though this may be modified by the charactoi of the 
ground) is 500 yaids in rear of the foicmost infantry position, pro- 
vided always that tho latter leaves the field of fire oi the aitilleiy 
open, (ft) Aitilleiy must never abandon its position, even if tho 
enemy come up to the muzzles of the guns, unless the officer com- 
manding the tioops has given orders tor a general letieat. But 
this does not imply that artillery, acting on the defensive, are for- 
bidden, if the assailant begins to get the advantage in the aitilleiy 
duel, to cease filing for a time, and to withdraw their guns under 
cover, with tho object of suddenly coming into action again at the 
most cutical moment, (c) If the order to retreat is given, the only 
possible moment at which it can be commenced is either when the 
enemy has not yet advanced to the attack, or when he is prepaiing 
a second attack after having been repulsed in tho first. 

Horse Artillery in a Cavalry Action. — (a) As a rule horse aitilleiy 
should go in at once to a decisive range for the artilleiy duel, since 
the considerations which compel artillery when engaged with 
infantry to fight at longer ranges lose their force in this case, 
owing to tho speed at which cavalry can move.. From this posi- 
tion it will silence tho enemy’s aitilleiy, and immediately after- 
wards, or as soon as it can see them, it will turn its fiie on tho 
onomy’s cavalry, (b) During the charge of its own cavalry it will 
firo on that of the enemy, or, if that be not possible, on his artilleiy. 
If it has nothing to fire at, it will remain in position with loaded 
guns (common shell and not shrapnel should be used), in older, m 
case of the failure of the charge, to give support to its retiling 
cavalry, and to show them where they are to lally. (e) The hoise 
artillery requires a special escort on that flank of its position 
only on which the cavalry fight is not taking place, and even there 
it requires it merely for the purpose of scouting ; a section will 
therefore be sufficient, (d) If the charge succeeds, the horse 
artilleiy must gallop up to the spot where it took place, in older to 
secure its possession with thoir fire, and to assist in the pursuit 

The Combined Action of the Three Arms. 

So far we have spoken of what may properly be called 
the minor tactics of the three arms, though that name is 
often applied in quite a different sense. There can he little 
doubt that it is in that portion of tactics that the complexity 
and difficulty of the present stage of the question lie. As 
regards the larger handling of armies, the tendency of recent 
wars has been rather to simplification than to increased diffi- 

1 Bee the prince’s 15th letter, fioyal Artillery Institution Proceed' 
inys, p. 171, 


culty. The employment of artillery in great mabses, never 
in isolated batteries, is, so far as that aim is concerned, its 
most important law. So much so is this the case that, 
even when as many as eighty-four guns were collected 
together at Worth, the Germans found it answer best to 
turn all of them at once upon a single French battery, and 
then upon another, and so on. Wherever possible, some 
at least of the guns will take up an enfilading position ; 
that is, they will fire from flank to flank of the troops they 
assail, in preference to firing directly at them, it is alwaj s 
advantageous to the fire ot artillery to have great depth 
rather than great extent to fire at, because range is much 
more difficult to fix correctly than diiection. 

Prince Kraft regards it as doubtful whether artillery 
can be employed in crossing its fire, the right of a long line 
of guns firing at an enemy’s right and the left at the left, 
which would give to each a certain advantage in the direc- 
tion of their fire. But it is clear that, if the whole of a 
long line of guns be employed, as at Worth, first against 
one object ana then against another, many of the batteries 
will not be firing directly to their front, but at an angle, 
sometimes a very sharp one, to their own front. 

In any case the earlier stages of a modern battle are Normal 
sure to begin with a heavy fire of artillery, following either coul<3 ® ot 
on some slight affairs of outposts or on the cavalry having 
ascertained the position of the enemy at least approxi- 
mately. Then may perhaps follow, what we have already 
suggested as one of the alternatives, a carefully regulated 
long-range fire of infantry; then probably a gradual 
development of the infantry of the assailing army in front 
of the position to be attacked and certain tentative move- 
ments designed to feel the strength of an enemy’s position. 

Then, as soon as the point to be carried at any cost has been 
determined on, every effort will be made to distract the 
enemy’s attention from this, to occupy him at other points, 
and by engaging him all along the line to prevent him 
from reinforcing the point which it is essential to carry. At 
present the attempt will be, when possible, almost certainly 
to attack a flank. But, as the necessity of this becomes 
thoroughly realized as it now is on both sides, and a 
tendency arises towards continual extension of the space 
occupied in order to meet outflanking movements, it is 
almost certain that on one side or other the extension will 
exceed the limits of defensive power, and that then blows 
will be struck with the object of breaking the too extended 
line. All the cavalry not employed in mere reconnoitring 
duties, or for keeping up the connexion between different 
parts of the army, will ordinarily be kept under tho con- 
trol of the commander-in-chief until he is able to define 
the part of the battle in which it can be most effectually 
used. Then, when he has so far decided its direction, he will 
be obliged to leave all details to the cavalry leader, who will 
choose his own time and opportunity for delivering his 
blow. The local defensive power conferred by the present 
arms will be used on both sides. The assailant will 
endeavour by employing it at unimportant parts of his 
line to gain the advantage of the superiority of force neces- 
sary for striking at the decisive point. The defendant 
will naturally employ it to the full. Both on one side 
and the other, however, the effort will be to keejj strong 
forces of all arms for the decisive period of the action. 

So far as Continental warfare is concerned, the enormous 
development of modern armies makes it very uncertain 
how far elaborate strokes of tactical skill can ever again 
be delivered in the way they were by Napoleon, —for 
instance, at Austerlitz and Dresden. The experience of 
recent wars supplies us at all events with nothing of the 
kind. The enormous masses and the enormous extent of 
ground to be covered almost force a general into the 
simplest possible arrangements on the larger scale, leaving 
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it to his subordinates to work out the development with such 
local skill as the circumstances peimit Nevertheless, it 
would be rash to say that, as incidents ot a gieat campaign, 
many battles may not be fought, the effect of which on 
the conduct of the geneial operations will be very decisive, 
whore comparatively small numbers aie engaged Foi the 
conduct of these at least theie are many lessons to be 
gatheied hom the tactical experiences of earlier wars 
Ciiouo of In the taking up of positions it may be assumed gene 
position rally that the conditions to be sought are freedom for 
manoeuvre, free scope for fine both of artillery and 
infantry, and, as a rule, for that end gentle glacis slopes like 
those of St Pnvat and Giavelotte, lather than precipitous 
heights like that of the Red Hill at Spicheren There 
is nothing as to which war experience and populai 
assumptions diffei moie than as to the relative stiength 
of diffei ent positions As a rule, steep heights give a great 
deal of cover fiom fire Their lower slopes can only be 
seen from the edge, and that edge cannot be. held because 
it is completely exposed to the enemy’s fire from many 
points below ft is beta to have a difficult climb than 
to be shot by a bullet It has constantly happened that 
positions have fallen because the defendeis have trusted to 
physical difficulties of access lather than to the effect of 
ground upon the use of aims for their defence Whatever 
tends to oblige an enemy to debouch on a narrow front 
against a wide fiont of fire is most valuable to the defence , 
but it is upon considerations like these of the use of arms 
that the strength of a pobitien must be detei mined 
Similaily, whatever tends to facilitate communication 
between one part and anotbei of youi own troops, and to 
cause an enemy to separate his, adds greatly to the stiength 
of yoiu position The element of time also has here, as 
m the piovmce ot strategy, to bG always taken into account 
Where ground tends to make movements slow and difficult, 
there it will be safe to economize men by employing small 
foices, m ordei to gam time for decisive blows m othei 
directions Whatever m an enemy’s rear will prevent his 
safe retreat, and therefore either locally or thionghout a 
position will make successful attack decisive, is greatly in 
favour of the army which, whether at fust on the defen 
sive or offensive, can attack an enemy m such a position 
The application of these principles is almost infinite m its 
variety It is impossible heie to do moie than indicate 
their geneial character 

Provision The proposition has been advanced that it would be best 
against to meet the effort of an assailant to outflank a position by 
outflanking employing detached bodies to manoeuvie outside the post- 
meats w ^en au assailant has committed himself to an 

outflanking movement, and has moved up his enveloping 
troops, the detached body could fall upon these unexpectedly 
from their rear Twice during the 1870 campaign the 
Germans designed a movement of this kind In neither 
case was thete an opportunity for putting it to the test 
Such a movement successfully executed could hardly lad 
to have great results On the other hand, a well handled 
cavalry, searching all the country round prior to an action, 
might not improbably discover the isolated corps placed foi 
the purpose, and in that case it ought not to be difficult 
for the assailant to keep it apart from the mam army and 
to destroy it 

A proposal of a somewhat kindred kind, but involving a 
different principle, was made by Sir E Hamley as a de 
duction from the 1870 campaign, and was applied m 
practice by the Russians m Asia in 1877 He suggested 
that the defensive strength of compaiatively small bodies 
was now so great that a general would be tempted to 
detach, or to connect with his main body only by a tele' 
graphic wire, a body of troops, who, passing round an 
enemy to he attacked, should take up a strong position in 
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his rear, and should thus become the anvil on which the 
mam assailing at my should act as hammei, grinding the 
enemy between them to powder This was actually done 
by the Russians, who m October 1877 destroyed Moukh tar 
Pasha’s aimy by this very means 

Both these foi ms of operation — the detached forco to 
the flank and the detached force to tho leai — partake of 
the nature of the attempt of Napoleon to clestioy the 
allied aimies, after the battle of Diesden m 1613, by pu 
viously detaching Vandamme to intercept then i cheat 
As a mattei of fact, that manccuvie was one of the most 
disastrous that Napoleon ever attempted, but the disaster 
was probably due to a failure of Napoleon’s own wonted 
activity arising fiom illness The telegiaph might then 
have made a very great difference m tho icsult of the 
operation In any case, these suggestions indicate pos 
sibilities of action, due to the present condition of aims 
and of science, which may have much widen application 
in the hands of skilful commanders Eveiy thing will 
depend on then execution, and on the skill with which 
they are met It may at least he asserted that, with the 
possibilities of such manoeuvres being employed against 
him, it will oidinarily be extremely rash foi a geneial to 
commit himself to the actual turning movement by which 
he wheels up a poition of his army to attack an exposed 
flank, without having searched the giound with his cavaliy 
far beyond the point which he proposes to assail This 
was actually done by the German cavalry under express 
orders from headquarteis, prior to and during the great 
turning movement at the battle of Gravelotte, 

Marches —The pi maples regulating themarcheb of aimies which Marches 
precede battles are determined by the conditions of a modem 
battle itself As a rule nowadays the cavalry of an aimy will bo 
( atamly pushed fir foiwaid m advance of the mam body Theie 
lore, with the exception of small parties of hoi semen employed as 
oidcilics, fox keeping up tho connexion between one part ot an 
aimy and anotha and to aid the mfantiy m the nnmcdi ite woik 
of local sccunty, the mai clung hotly will m oidmaiy eountiy 
consist of artillery and mfantiy The tendency foi oveiy irtion 
to begin by artillery file continually leads moie and more to the 
pushing forward of that aim to the fiont of the column, only 
suflicifnt mfantij hang pheed kfoie li on the load to gm pi j 
tection m case of sudden attack, and to furnish the necessary 
ti oo] a foi the defence of the guns at the beginning ot an action 
The exact older of march will then foie necessarily vaiy with the 
chaiactu ot the eountiy tluough which the aimy moves In \eiy 
mountainous districts, m winch collision with an enemy may occu 
at any moment, it may he necessary to push forw tid mtantiy 
instead of cavaliy In all eases whcic mountain defih s have to he 
passed, detached mfantiy mnst gam possession ot the heights 
before the mam body enters tho defile 

Since the gieat object of all marches as to delivci the aimy m 
fighting older on the battle field, it is necessary that tho tout 
should not be dispersed too widely on the march, but it is quite is 
necessary with laige bodies of troops that the maich should not 
be made upon too tew loads An aimy corps with its attend int 
waggons occupies in depth about 25 miles on a single road As 
undei most cucumst mcos a day’s march is about 13 oi 14 miles, it 
is clear that, if an army coips weie moving m the oidmaiy load 
foimation on a single road, the icar of the column would scaicely bo 
able to arnve on tho same day that tho head of the column was iirst 
involved m action Nor is it always possible to place the wholo of 
the fighting force m front and to leave the wholo mass of waggons 
m leai Ambulances and suigeons at least, as well as ammunition 
columns, aie required at tho very moment of battle Theiefoie it 
is advisable to employ as many roads as possible that aie within con 
vement reach of one mother The difference ktwc cn the lengths 
of march that have been done by troops undei favourable and un- 
favourable conditions is so great that it is impossible to fix any 
specific length as tho march that can undei all cucumstances bo 
relied on Good spirits, good roads, high training, and favourable 
weathei on the one hand, and depression, deep mud, steams, and 
want of marching condition on the other, ate elements that must 
be taken into account m all such matters Of the difficulties which 
a large number of troops marching on a single road encountei a 
striking illustration is afforded by an incident of the 1806 cam- 
paign According to the Ausii tan official account, the men marched 
eight abreast ifi order to dimmish the length of road occupied 
Tot, though this unusually wide marching front was taken up by 
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tho mtintij, and coiiLspondmg formations wcit as tu as possible 
falcon by tho other aims, the length of the longest column, acionl 
mg to Yon dei Goltz, was, when if tually on the loxd, li mi hont to 
real 67 i md es m length In this case about tin to corps w ci e m it eh 
mg to^othci Hence it is alva>b desirable when possiblo to allow 
one load at least to each division Anothei stilting dlnstution 
both of the size ot mo Ian aimios and ol the length occupied 
tioops on a 1 jad is given by Yon da Goltz He ealcul ites that it 
the present Gamin umy wae placed on one i Did, it would ltuli 
lioui Him/ to the Russi in hontLci, tho whole distance bang densely 
1 ^ked w ith me n, ^uns md w aggons Ag un, be show s that c ithe i 
the j-iescnt Fieneh oi Geiman army evtendei in battle imj would 
occupy tlie entue length ot the common liontia ot the countue 

Adiancal and Lean Guards — Ihe questions mvuhcd m the 
piopa use ind employment of idiancel and leu guilds woull 
occupy moie space than wo can possibly atloid tor them In 
genei il tcims it may be said thit, with both advanced and icai 
guaids, aitilleiy (peihips with machine and quick filing guns) 
e iv iliy, md mounted mfantty will play the pnnupal paits It is 
tola ibly cert un, though opinion is much divided on the subject, 
that the enounous ulv anced guaids employ ed by the Gamaus duung 
the 1870 campaign, m which the advanced guard ot an army coips 
sometimes consisted ot about halt the whole toice, would be toi 
most campaigns a mistake Tho tendency of vay laige adv meed 
guilds is, as that campaign showed, to bung on actions prematurely 
Aitilluy oi mounted coips can bo easily drawn out of a piematuie 
action Infinti y cannot be so withdiaw n It the adv anced guaid 
is laige enough to give tune to the maichmg body to foim upon 
suitable giound betoie it is attacked, it possesses all the stiength 
that is nccessaiy 

Tho txsk ot a real guard retiung bofoio a viclonous enemy, and 
covenng theietieat of a beaten aimy, is one of the most delicate 
ot opentions It depends toi its piopei execution on the full 
employment of those means foi g lining tirao by foieing an enemy 
to deploy on imfav ouiablo giound which hav e been descnbtd unda 
the gfnenl heidmg 

Outposts —The subject of outposts is also one which, toi its full 
oxplanition, would lequne a volume to itself The genei il pun 
aple on which then use is based is that a slenda eoidon of men yh ill 
so sunound m aimy when at rest that no enemy can appioach its 
qunteis unobserved, and that this eoidon shill be suppited by 
piquets fiom which tho actual sentnes foi tho eoidon aio taken, 
and these again by stiongei but less numeious bodies, seivmg to 
emnect togetha the difloient paits, so that, it the enemy attempts 
to dnve m the outposts at any point, he meets with a continually 
increasing nsistance In this broad indication of the method, the 
punciple is equally applicable to cavaliy and to mfantiy outposts 
in genei il, howeva, the secuuty of a modem aimy when not m 
ictual contact with an enemy pi eparatory to battle, depends chiefly 
on the tally mfoimation gamed by eavdiy pushed fai out b< yond 
the lest of the aimy The cavaliy will be at a distinee of at least 
one or two days* much in advance and on the flanks scorning tho 
countiy m all directions 

It is piactically certain that duung the eailiei stages of i 
cimpaign the collisions that will occui will he between bodies ot 
cavalry pushed foi ward fioinboth sides, suppoited by hoise aitilleiy 
ind by such mfantiy as can be lapidly transported to the front 
The encumstmeos of the eollision of the mam ainues must depend 
m the first instance upon what happens in these encounters, m 
which cavaliy will be the most important aim Both sides wilL 
endeavour to use their cavaliy to obtain all the mfoimation they 
can and to pi event the enemy fiom obtaining mfoimation of then 
own movements At the same time, in the case ot two great 
neighbouring poweis like France and Germany, it is piobable tint 
attempts will be made by the cavalry on both sides to xuteifeie 
with the mobilization of the armies acioss the frontier These 
efforts promise to result m contests on a scale and of a kind such 
as we have never yet seen, and of the natui e of which it is difficult 
to judge fiom any past expenence of war It seems certain, how 
ever, that the body which will gam vietoiy m these encounteis 
will be the most highly tiamed and numerous cavalry, supported 
by its sister arm the hoiso artilleiy But the value of a body of 
mounted infantry, and perhaps a strong force of cyclists, pushed 
forwaid to support tho cavalry, can haidly be doubted when it is 
lemembeied how often defiles will hive to be seized, bridges held, 
and important stations permanently seemed Ho doubt, when 
such mfantiy is not available, cavalry will at times have to be 
employed on foot for these purposes. So long as such employ ment 
is looked on as exceptional and a necessity to be regretted, it 
need do no harm In any case no rnles must prevent the securing 
of the actual object for the time bung 

M&onnawmce cmd Intelhgcnw . — The vital necessity of obtain 
mg all possible information ot what an enemy is doing makes the 
reconnaissances continually earned out by cavaliy all round an 
army, and Ihe occasional special reconnaissances conducted by single 
otoxs and small pm ties or strong bodies employed foi the purpose, 
some of the most important operations ot war* It is, however, 


difluult m bud pace to lay down nilu foi then gui hnee, bu iusc 
tin cssaicc ol tho v iluc of such woik dqends cn ofhxis bung 
ti uned m ill puts of the ait ot w u so as to know wlut to look loi 
ani what to icpoil Lhe pnnciphb ot such letonn ussana ait 
determined by th genual principles of both sh tttgj md tai tics 
an l no not m thcmsclvi s mdi pendent Nevertheless, it is vay 
important tint it should le leili ed by nun who arc sending m 
tqoits horn some one point of a lu n r in le tint mtoi nati n m 
itself tq uurtly unmqoitint itn\ be ot the ^ie itest value when 
it is colli ted with otlia ticts either aluady km wn oi smiultun 
ously ^itliciul Jf i one otlici quilt is thus loi mstintc i mws 
1 ipu ilvutisunait, oi i retuenc to i j uticulu mm oi ofli u s 
li t lam, with Ins regiment may *.rvo negitive ividcnu ot tl „ 

I asitiou ot that n^imnit which nny become ot^uit miputancr 

I he silting thadorc, ot mfoimation should bo chi fly It ft to th 
dup utrnent at head juaitcis which has chu -,e ol th it woik Sj i s 
md dis itcis will supply evidence the v due ol wludi usually 
dipuids on the power ot tho department to check then assertions 
by a number ot nunut( facts alteidy kinwn Any lnfoimation 
ibout tho enemy or the countiy which may issist to tint end 
bh juld be eaicfnily gatheied and rqoitcd Numeious turns and 
inks have been cliawn up tc> supply hints as to ihe kind ot infom a- 
tion about loads, uveis, lailways, villages, &c which should be 
gitbeied Loid Wolselrys Pal et Bool and Colonel Hunsons 
Mandbool aie tho best foi these puiposes 

Lite} atm c -The following hoots may he recommended as tho most recent and 
most y ilu iTjIg on m ittci s of militai j ait (1) On t ictus to which me da n militai j 
lituatuu, has been chiefly demoted, see Puntc Liaft ot II htnloht, Ing elfin gens 
letter 4 on cavalry, rnfmtiy ind utiHny especially those on tlie list aimed 
These ait being now tianslited in the Pi octeirn /s of the Pojal Aitilleiy Inslitn 
tion ( 2 ) On ca\ ihy tactics two mcnjmous woihs by the samt wntu an t nd 
in Gei m my m 1884 Diehavall i JJmmnah &ckla Uerikotpn and Uelttldu 
BiLcitfnmy Aisbildtnj tt i T et tend mj da Reiluei Ihe foi mu his been 
tiansl ited into I ltnch in the Rant di C a ilent of suttts&iie months of 188 j 8( 
ml we h iv c no licsitaticn. m sij mg th t it is t he ok th it ougl t to he known to 
eyciy officer of every aim of the senieo but moit especially to e\eiy cnnliy 
offleu bee also Da 1 * toll m Tlie Nation in Aimi ) by B non von da 

G lt7, which has been completely* li m slated into tiench uulu the t tie of La 
Aati nanna— or jau atunmhtau t et j andc actiquei dares (1S84) paits 

I I it have been ti mslutcd by Sn Lumley G ill im m the Toi t lal <f the On ted 

Sluice Institution No US aol \\\i (1S87) (3) On mfantiy tictics tie books 

n e U b ion they should be lead m conjunction with tlie actual lnstoij of the 

I ittlcs on which then conclusions uc based md if possible with t study cf them 
on the „ic mid c n which tliej wei e foi ghfc Peili q s the most imp it inf u e Y( n 
^chuffs Stuii n zu ntum lr fanttne liltik (7b7J) txinslatcd by Sn Lumley 
Gi iham A u, fictusef h fount it lS7o Vcidj du Veinoiss Ltudt n ula hit 
dienst (iSSb) and his &tudien aba Tr uppai Vuhrui) (1S73-76) md the numeious 
btutegicil and tactic il studies lccently piblished m Gcirnam —many ly Von 
C i/j clu and m some cases tianshted as w e hay e i otc 1 tbo\ c by Capt un Spcnsa 
Wilkinson and published by the Mmchcstei Tieticil b eiety Wo should also 
ltcommLnd i pci us il of Col the Ri^ht Hon J H A M icd( nald s Common, bt o 
aiPz ale (lt>S6) fiom which we hive given seicinl exlmcts (4) On stiategy 
Pnnce Kufts ‘ stiatc*gicil lettas hiye alieady been alluded to bu Ldw nd 

II iinky s Oper atjons of h ar (1th cd , ls"8) i cm ams without n in il m the Fngh h 
language on qiustons of stntegy We cmnofc think that Glausewitzs ti it 
bock Oi Wat timshted by Col J J Giaham 3873 has ce iscd to bo of y ilue 
Meklu s laUiT wlncli upiesents the couiso foi tho Gcnrun wu school his 
not as yet been ti inslittd, if is a most impoitant woik No soldier cm uad 
Mijoi 'Unnss Or tat Cmpitjns without adyonti h e But on these mitteis we 
must ccnclude by fspiessing oui cony ict ion tint an exhaustive study of at least a 
single camiai a iic uned out pietty neaily on the pimuiles laid down fathepui 
poses of the study of genual histoiy by Dr Ainild in lus Uctuiw cn Hi t j 
but w ith just such modihcations as apply to w ai stu ly is almost mdisj, ens lblc to 
i soldiu w ho w uuld du « c much value fi c m those l ooks w hich e\amn e tl e w hole 
held of w ai and th it that cultivation ot tl e ju Igment c f w hich we hn e sp ol en 
must follow , if any i cal use is to bo m ide of eithu one oi the othei (J P M ) 

NAVAL STRATEGY AND TACTICS 

Tlie introduction of steam, armour, the torpedo, and 
other modern changes must necebsarily havo produced 
modifications in naval strategy and tactics since the daj& 
of the last great naval war In the course of the last 
eighty years wars on land, both m Europe and elsewhere, 
have been fiequent, and soldiers have thus been enabled 
to keep pace with modern inventions, and to accommodate 
their strategy and tactics to the ever changing conditions 
of the problem But since 1805, when Gieat Britain, by 
her ctownmg victory of Trafalgar, placed herself m un- 
disputed command of the seas, and, having rendered hei 
self superior to all possible combinations against her, was 
thus enabled to found unmolested her unuvalled colonial 
empire, the world has seen no naval war of sufficient 
magnitude to enable seamen to lay down maxims of 
strategy and tactics founded on actual experience* It 
does not follow, however, that we must necessarily give 
up the problems as insoluble ; we are entitled to reason 
by analogy, The lessons of history, if not followed too 
slavishly, will act as a useful guide ; and when we have 
made due allowance for tho superseding of sail by steam 
power, and the consequent limits to the mobility of all 
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lighting ships dependent on their supply of coal, when 
we have taken into consideiation the cutting of the Suez 
Canal and the possibility of another through Panama, and 
when we have given due weight to the possession by 
various nations of certain strategic points on the surface 
of the globe where coal may be obtained, we shall be able 
to construct some not altogether imaginary theories of 
future naval strategy, and shall probably find that the 
problem, at least as between Great Britain and bei 
maritime rivals, bears a striking family resemblance to 
that which presented itself in the past. The geographical 
factors are not greatly altered. Some new naval powers 
have sprung into existence, and must be taken account 
of, whilst some of those which figured conspicuously in the 
beginning of the century have dwindled into insignificance \ 
but the relative interests of the two great maritime rivals, 
Great Britain and France, are practically unchanged, 
fetutogy. Stmtef/y.—TIne great continental powers of Europe, in 
consequence of their land frontiers, have to depend mainly 
on their armies to defend their position, and maintain 
their independence, and they have all been constrained to 
adopt a system of forced military service, and to support 
great standing armies, with prodigious reserves, and vast 
stores of war material constantly at hand. For them the 
problems with which we are now dealing are questions of 
minor importance, and must be held entirely subordinate 
to their military requirements. Italy is probably the only 
one of them which has reason to fear invasion by sea, or 
descents and raids upon her extended coast line ; and she 
has lately been making gigantic efforts to supply herself 
with a powerful war navy, though she is still far behind 
France, the only power from whom she has any cause to 
fctiategic apprehend attack. Td Great Britain alone of the great 
piobtemsot powers of Europe are the problems of naval strategy of 
iiT oTunco P aramount importance. Upon a thorough knowledge and 
to Great 1 ° appreciation of them, with a sufficient provision of 
Britain, physical force to secure their successful development in her 
own interests, depends the existence of the British empire. 

The two primary factors which must decide the future 
naval strategy of Great Britain are the command of the 
English Channel and the protection of her mercantile 
marine. Upon the former depends her own safety from 
invasion, or from partial but disastrous raids upon her open 
commercial cities and coast towns; and upon the latter 
depends the no leas vital consideration of the uninterrupted 
supply of food and of raw material for manufacture. 

Her naval supremacy in the Mediterranean is of vast 
importance, for upon it will depend the freedom of her 
principal route to India and Australia, and also the 
eventual retention of Malta, Gibraltar, and Cyprus, and 
of that priceless possession vaguely termed naval prestige, 
upon which alone she can found a claim tp be classed 
amongst the great powers of Europe. But, notwithstanding 
the importance to Great Britain of being able to hold her 
own in the Mediterranean, either with or without allies, in 
the event of a war with France, or with France and Eussia 
combined, it cannot be considered as vital to the exist- 
ence of the empire ; and it is possible to conceive circum- 
stances in which she might be driven from that sea, or for 
strategic reasons be induced temporarily to withdraw her 
ships, and yet, if she could keep open her alternative 
trade route by the Cape of Good Hope, and protect her 
food supplies from America, she might secure time to 
develop her unrivalled maritime resources, and eventually, 
notwithstanding the enormous temporary loss of prestige, 
regain her wonted supremacy on all seas. 

The naval strategy of the past was necessarily a some- 
what inexact and haphazard business. The fact that 
fleets had to depend ahtirely, fqr locomotion upon the 
fickle and uncertain power of wind rendered it impossible 
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to form accurate schemes of combination, and thu* the 
most carefully planned expeditions and enterprises were 
often frustrated and rendered abortive almost at the 
moment of consummation by a foul wind or stoim. All 
this is now changed ; the present development of steam- 
power renders fleets practically independent of wind, and 
even storms can only slightly affect them. The limit to 
their range of operations dependent on their coal supply, 
with the question of the possibility oi replenishing, adds 
another element of certainty to the data upon which we 
can form accurate calculations as to the powei and mobility 
of fleets. It has become possible, therefore, to say that 
naval strategy is no longer the inexact and haphazard busi- 
ness, depending largely on chance, which it was of old, but an 
accurate and most interesting science, worthy of the close 
attention and practical study of the most skilled expertb. 

The two principal objects of the naval strategy of Groat 
Britain— the command of the narrow seas aiound her 
coasts, and the protection of her mercantile marine — are 
to a certain extent different, though not actually inde- 
pendent of each other. Thus she might, by providing an 
overwhelming fleet of iron-clads, and neglecting to build a 
sufficiency of fast cruisers, retain undisputed command 
of the narrow seas, and yet have her commerce swept off 
the ocean by an enemy provided with numerous fast, 
far-ranging cruiser^ ; and on the other hand, it would be 
useless for her to provide vast numbers of vessels of the 
latter class to protect her commerce all over the world, if 
by neglecting her iron-clads she lost command of the 
narrow seas, and saw her merchant ships captured in sight 
of their ports. It is obvious, therefore, that hor only 
safety depends upon an ample supply of both. 

The naval strategy of the last war may be briefly but Blockaded 
comprehensively described as a blockade of the enemy’s ene ^y’ s 
ports. The question which now exercises the minds of 
seamen is whether blockade is at present possible, and if 
so under what conditions ; and the conclusion which seems 
to have been arrived at by the ablest naval strategists of 
the present day appears to be that a close blockade, 
carried on under the old system, is, for various reasons, no 
longer possible. What is now practicable is observation, 
or watching by a chain of look-out vessels in connexion 
with a superior fleet, in such a way that the squadron in 
port would be masked (to use a military term), or in other 
words, that they would be unable to leave the port with- 
out the extreme probability of being obliged to meet and 
engage with a superior force. The distance at which the 
masking fleet should remain from the blockaded port, and 
the question whether they should be kept under weigh, 
or at anchor at some suitable anchorage, are points of 
detail which come more under the head of tactics, and 
must be decided in each individual case in accordance 
with local circumstances, and with such considerations as 
the prospect of the blockading fleet being or not being 
subjected to the attacks of torpedo boats and coast de- 
fenders, which, although not strictly speaking sea-going 
vessels, are yet capable of exercising potent energies within 
a certain zone of their port, by selecting the most suitable 
time and weather for their operations. Such considera- 
tions render it obvious that the blockading ships must 
greatly exceed the sea-going force in the port blockaded, 
as they render themselves liable to all sorts of subsidiary 
but very effective attacks from comparatively insignificant 
forces, which, in consequence of their own distance from 
their base of operations, they would be unable to reply to 
in a similar manner. If the blockading force is to be 
kept constantly under weigh, its numbers must be still 
further increased, ae in that case a certain proportion of 
the ships, variously estimated at from one-sixth to one- 
third, must be continually absent from their station for 
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tlic purpose of replenishing then coal supply, and oi 
making those repairs to machinery which are incidental 
to steam ships kept constantly under weigh. 

Swift The effective blockade ot an enemy’s ports would of 
ci ui^ui % itself provide for the protection of commerce, for if no 
hostile ships could escape there would be nothing to prey 
upon the commerce. Such experience, however, as was 
gained during the Ameiican civil war, supported by 
mimeious peace trials and geneial nautical experience 
on the subject, tends to show that a perfectly effectual 
blockade is impossible, as against steameis: spmo vessels 
of high speed will certainly find means of escaping on 
daik nights or duiing thick weather ; so that it becomes 
necessary for a rich commercial nation, whose merchant 
ships cover eveiy sea, to make arrangements for providing 
at least two cruisers of superior speed and greater coal 
endmance, to look after every one of the hostile raideis 
which may escape the blockade and endeavour to adopt 
the tactics of the famous “ Alabama.” Some half dozen 
Confederate cruisers of feeble power and insignificant speed 
succeeded in driving the meichant flag of the United 
States off the ocean, and deprived that country of the 
large share of the carrying trade of the world which it 
then possessed. A similar disaster to Great Britain in her 
present unique position would, it is almost superfluous to 
point out, have far wider consequences. 

Some high political authorities have given it as their 
opinion that no fleet of fast cruisers which it would be 
possible to provide would suffice for the piotection of 
Great Britain’s commerce in case of war with a maritime 
power. This may or may not be the case, but it is a 
view not generally shared by the highest naval authorities, 
who take into consideration the possession by Great Britain 
of the puncipal coaling stations of the world. 

A novel but apparently not unpractical proposition has 
been made by one of the ablest and most thoughtful 
admirals of the British navy, with a view to prevent the 
wholesale transfer of the mercantile marine to a neutral 
flag on the outbreak of war with a maritime power. It is 
to the effect that the national exchequer should guarantee 
to make good all war losses, provided owners conformed 
to a few simple but not too harassing regulations as to 
loutes and times of sailing, to be laid down by the 
Admiralty from time to time. It is quite possible that 
the call on the national purse might be enormous, perhaps 
a hundred millions sterling during the first six months of 
the war; but no mulct it would be reasonable to conceive 
would equal the amount of the indirect national loss which 
would accrue from the wholesale transfer of the carrying 
trade of the country to a foreign flag 

The subject is worthy of the attentive consideration of 
all those who essay to deal with the great questions of 
naval strategy, as the protection of the mercantile marine 
of the country from either direct or indirect destruction 
is one of the principal factors in the problem. 

Changes Tadics . — If naval strategy has been modified by the 
in naval recent inventions and alteiations in wailike materials and 
tactics, the motive power of ships, it is certain that the same 
causes have had a still greater effect upon all preconceived 
notions of naval tactics. 

Weather gauge will no longer be sought for as an 
advantage. In fact in all cases of attack by surprise, 
such as an assault by torpedo boats, or other light craft, 
for the purpose of harassing a fleet, the attacking force 
would certainly approach from the leeward, by which 
tactics the smoke from every gun fired by the fleet would 
act as a screen to hide their movements, and protect them 
from machine gun fire ; for not even the beams of the 
electric light can penetrate smoke. 

A large amount of speculative writing has lately been 


indulged in, by both English and French vuiters, as to 
the naval tactics of the future. We hear ot “lamming 
tactics,” “the end-on attack,” “the melee,’ and various 
other somewhat vague phrase*, used to expiess the views 
oi theorists as to the piobable tactics ot a future naval 
battle; and, whilst the toipedoist tells tus that his weapon 
(meaning the locomotive torpedo) will ceitainly decide an 
action, and foibicl ships to approach neai enough for 
ramming, tlic artillerist laughs to scorn the iuacciuacy 
and limited range of torpedoes moving in such a dense 
medium as water, and maintains that his weapon, of far 
greater accuracy, almost equal destructive power, and 
immensely greater range, will a* ot old decide the battle. 

It is probable that all three weapons, ram, gun, and 
torpedo, will play a part in future naval battles, though 
many thoughtful and practical seamen seem to be coming 
to the conclusion that the lam will not be delibeiately 
used, except perhaps to give the coup rfe <jm\ e to a ship 
with her engines already disabled; and this even would 
appear to be a wanton destiuction of a ship which might 
become a valuable piize, and an inhuman sacrifice of lives 
no longer capable of exeicising any material influence on 
the battle. 

It seems to be thought that ramming when it takes "Ran 
place in action will be as often accidental as deliberate ; luln 
and indeed the present high speed and great size and 
weight of iron-clads would probably forbid practical sea- 
men from adopting that mode of attack Two ships of 
from ten to thirteen thousand tons, meeting end on at a 
speed of 28 knots an hour (assuming the speed of each to 
be 14 knots), would certainly produce mutual destruction, 
with loss of the lives of almost all on board, and it seems 
difficult to believe that any two* men who still retained 
calm judgment and reason would deliberately adopt such 
a suicidal method of fighting, if indeed it be possible to 
steer two large ships at high speed with such accuiacy as 
to cause a direct collision, — a point which many practical 
seamen doubt 

On the other hand, a ship striking another on the 
broadside, or at any angle approaching a right angle, 
would probably cause the destruction of the latter, with 
but trifling injury to herself, supposing her bows to be 
properly constructed for ramming ; but, in order to place 
a ship in a situation to strike such a blow (both ships 
proceeding at speed), she would heiself have to assume a 
very critical position ; that is to say, she would have to 
expose her broadside, or in other words, she would have to 
place herself almost as much across the assumed path of 
her adversary as the adversary was across hers ; in which 
position the miscalculation of a few seconds in time, a 
knot or two in speed, or even a small touch of the helm 
of either ship at the last moment, would turn the would- 
be rammer into the victim. It is probable therefore that, 
if ramming takes place in action, it will be more frequently 
by accident than design, 

Much has been made by the advocates of ramming 
tactics of the incident of the battle at Lissa, where the 
Austrian wooden ship “Ferdinand Max” rammed and 
sank the Italian iron-clad “ "Re d’ltalia but it has been 
stated on high authority that the brave TegethofE himself 
has disclaimed any preconceived design in the matter, 
further than that he suddenly observed through the smoke 
a grey objoet in front of him, which he took to be an 
enemy, that he ordered his ship’s engines to be put “full 
speed a-head ” and his ship to be steered for the object, 
and that he then found he had rammed and sunk the 
“Re dTtalia.” 

In some instances modern ships have been designed and 
built with a view to carrying out some special plan of 
tactics. Thus in the British navy several ships have been 



Tactical 

forma- 

tions. 


36(> W A It- 

built for tlxo “ ond-on attack,” as it is called, a somewhat 
vague term for expressing the desire of some officers to 
fiqht their ships end-on to the enemy, — tactics, however, 
w liieh can only bo consistently carried out if the enemy 
consents to run away ; otherwise it is evident that, if both 
ships continue to advance towards each otlior, they will 
meet, and if they do not strike and sink each other, they 
must pa^s from the “ end-on ” to the “ broadside-on/’ 
then “ stern-on,” and then, unless they mutually agree to 
mn away from each other, they must pass through the 
“ broadside-on ” position again before they resume the 
“ end-on ” or bow attack. 

It would seen therefore to be wise not to construct the 
ordinary battle ships for any particular method of attack, 
whilst the whole subject is in such an untried and specula- 
tive condition, and so much necessarily depends on the 
tactics of the enemy, but rather to make ships as strong 
all over, both offensively and defensively, as it is possible 
to do upon a given displacement and at a certain cost. 

The principal tactical formations for modern fleets are — 
single column in line ahead ; two and three columns in 
line ahead ; the same in line abreast ; quarter lino or line 


WARANGAL, or Wobtogul, an ancient town in the 
Nizam’s Dominions, or Hyderabad state, situated 80 miles 
north-east of Hyderabad city, in 17° 58' N. lat. and 79° 40' 
E. long., and containing in 1881, a population of 3347. 
It was the ancient capital of the Hindu kingdom of 
Telingana, founded by the Narapati Andhras, of which 
now little remains to denote its farmer grandeur except 
the four gateways of the temple of Siva. These are still 
in a state of tolerable preservation. 

WARASDIN. Sec Varasd. 

WARBLER, in ornithology, the name bestowed in 1773 
by Pennant (Genera of Birds, p. 35) 1 on the birds removed, 
in 1769, by Scopoli from the Linnman genus Motadlla (cf. 
Wagtail) to one founded and called by him Sylvia , —the 
last being a word employed by several of the older writers 
in an indefinite way,— -that is to say, on all the species 
of Mot ad! la which were not Wagtails. “Warbler ” has 
long been used by English technical writers as the 
equivalent of Sylvia , and consequently generally applied 
to all members of the Family Sylviidte thereon raised, 
which has since been so much subdivided as to include a 
vast number of genera, while species almost innumerable 
have from time to time been referred to it. 

IJjutil recently ornithologists had come to agree pretty well as to 
which forms should be considered to belong to the Family Bylviid 
—the “American Warblers” (MmotiUidss), to be presently con* 
sidered, being therefrom segregated ; but some writers, seeing the 
difficulty of separating the remainder from the Twdidts (cf. 
Tiinysn), tried to get over it by proposing to erect an intermediate 
Family for the Wheatear and some similar forms, under 
the name Saxicolidm. In truth the difficulty was thereby doubled, 
for, if it was before hard to distinguish between Sylviidss and 
Turdidm , it has since become harder to distinguish on the one 
hand botween Sylviidte and l Saxicolid&, and on the other between 
tfaxkolidm and Turdidse. The confusion thus caused is chiefly duo 
to the adoption in a more or less modified form of the views put 
forth by Sundevall in 1872, and revised by him in 1874 (cf Orni- 
thology, vol. rviii, m 38). For him, however, it is to be said that 
he at least proceeded in a fashion that had long been recognized, 
and gave reasons^ whether good or* bad, for the system he pro- 
pound odf but his imitators have omitted so obvious a requirement, 
and leave to any one who would use their results the task of dis- 
covering how they have been reached. Hence it has been 
suggested that some of the alterations introduced since Sundevall's 
tune have been purely arbitrary, if indeed they did not proceed 
from considerations of personal convenience, or occasionally even 
through mischance. Sffll the greatest allowance must be made for 
those who attempt to reduce to order such a multitudinous 
assemblage of foiiUs— forms which present an almost endless 

'before i)recisely given, the writer is im 
deb ted to the R4V. & MiArtta; 
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of bearing ; indented lino nnd tho group formation. In 
the last-named, a group of three ships becomes the tactical 
unit instead of the single ship ; there is a leader with a ship 
on each quarter at different angles and different distance^ m } 
and in this, and also in the indented line formation, tho 
object is to keep the broadsides of the ships open or clear 
of consorts ; but, in consequonco of the more recent battle 
ships not being built specially with a view . to broadside 
fire, these somewhat complicated formations aio not 
generally popular. 

Science $nd the ingenuity of inventors are day by day 
adding fresh weapons of moro terribly destructive energy 
to the already prodigious list of war material, and the 
attack may bo said to keep always well ahead oi the 
defence, so that it becomes more difficult to lay dovvn 
fixed rules for tactics than for strategy. Much will 
depend upon the personal genius, nerve, and happy in- 
spirations of the individual admirals and captains who 
first find themselves engaged in a modern naval battle ; 
and national instincts, and practical experience in handling 
steam ships at high speed, will count for much towards 
the issue. (c. 0. i\ R.) 


variety of small differentiating characters, pointing in numerous 
(In ections— while the essential structure of all is apparently so 
similar that at present them is no liopo of assistance fiom tho 
anatomist or the morphologist. But the affinity, seeming or real, 
to the Turdids does not oiler the only difficulty. Tho resemblance 
which some other foims, often placed with the Sglvudoe, bear to 
the Tmwliidx 3 — tho Craterojpodidx of some systematists— is equally 
if not more puzzling. It is admitted by many systematists that 
the Timcliidse form a group that has been made a “refuge for the 
destitute/’ a group into which genera and species that weio tiouble- 
somo to classify have been thrust ; and, as a natural consequence, 
the limits of such a “Family” or group have scaicely been 
plausibly defined. J It appears that the so-called Timdiulsa lead 
off to other groups, as the Lamidaa (if, Shrike) and what not, and 
their existence as a separate “Family ” can hardly be taken for a 
certainty. Again, a small group ot brrds, almost wholly pt culiar to 
the Australian region, have been sometimes separated as Malurulx, 
and of theso more must bo said presently. Lastly, there ar e ccr tain 
genera that, though formerly included without hesitation among 
the Sylviidas , have lately been designated “ Fly- catchers,” on 
grounds, however, that have not been explained. 

To deal with this theme in satisfactory detail would require far- 
more space than can hero bo allowed, for the failures of later 
systematists would have to be shewn by a series of minute criticisms 
of a kind that would be only acceptable to specialists, and haidly 
understood by others than experts. All things then considered, it 
would seem to be best for our present puiposa to regard the 
“Warbleis” — without pledging our faith to the recognition of a 
“ Family” Sylviidsn— from the point of view which obtained before 
the more recent and perplexing (because ill-defined) opinions were 
introduced, and that aspect is afforded by tho scheme furnished 
by Canon Tristram to Mr Wallace, and by him adopted iu his 
Geographical Distribution of Animals (ii. pp, 257-260) ; but our 
limits will only allow us to touch upon a few of the most prominent 
members in addition to those which have alieady been or will form 
the subject of separate articles. In this sense then tho first that 
may be mentioned are those forming a group of more or less aquatic 
habit, usually called Calamheqmm but more correctly Atroct 
Un&, tho commonest of which in England is thewoll-known Sedge- 
bird or Sedge-Warbler, Acroeephalm schcenobsmus, whoso chattering 
song resounds in summer-time fiom almost every wet ditch in most 
parts of Britain. As is the case with so many of its allies, tho 
skulking habits of the bird cause it to bo far moro often hoard than 
seen; but, with a little patience, it may be generally observed 
flitting about the uppermost twigs of the bushes it frequents, and 
its mottled back and the yellowish-white streak over its eye seivo 
to distinguish it from its ally the Reed- Wren or Reed-Warbler, A. 
streperus, which is clad in a wholly mouse-coloured suit. But this 
last can also bo recognized by its different song, and comparatively 
seldom does it stray from the reed-beds which oro its favourite 

s These are exotic birds, having no recognized English name. 
Those of * Babblers,” “Bush-Babblers,” and “Babbling-Thrushes” 
have been applied to them by some writers, who consider thorn to bo 
sufficiently characterized by their short, rounded, and incurved wings. 

8 Qf. Mr Sharpe’s meritorious efforts* Cat. & JBHt Museum, vols. 
vt and vih 
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haunts. In them generally it builds one of the most beautiful of 
nests, made of the seed-branches of the iced and long grass, wound 
horizontally round and round so as to include in its substance the 
living stems of tlneo or four leeds, bclween which it is suspended 
at a convenient height above the water, and the structure is so deep 
that the eggs dopiot roll out when its props are shaken by the 
wind. Ot very similar habits is the Heed- Thrush or Great Reed* 
warbler, A. arimclinaceiis , a loud-voiced species, abundant on the 
Continent but very rarely straying to England. Much interest also 
attaches to the species Known as Savi's "Waibler, A. htmnioich& t 
which was only recognized as a constant inhabitant of the Fen- 
distiiet of England a few yeais befoie its haunts were destioycd by 
diainage. The last, example known to have been obtained in this 
country was killed in 1856. The nost of this specif is peculiar, 
placed on the ground and formed of tho blades of a species of 
Glyccria so skilfully entwined as to be a very permanent structure, 
and it is a curious fact that its nests were well known to the sedge* 
cutters of tho district which it most frequented, as those of a bird 
with which they wcie unacquainted, long bofoio tho builder was 
recognized by naturalists. In coloration the bird somewhat re* 
sembles a Nightingale (whence its specific name), and its song differs 
from that of any of those before mentioned, being a long smooth tali, 
pitched higher but possessing moie tone than that of the Glass* 
liopper -Wax bier, A. n&tnus — the Salicaria locubtdlct of many authors 
—which is a widely-distiibuted species throughout the Biitish Isles, 
not only limited to marshy sites, but affecting also dry soils, in- 
habiting indifferently many kinds of places where there is tangled 
and thick herbage, heather, or blush wood. In those parts of 
England wheie it was formerly most abundant it was known as tho 
Keeler or Keel-bird, from its song resembling the whining noise of 
the reel at one time used by the spinners of wool. The precise 
determination of this bird — the Grasshopper Lark, as it was long 
called in books, though its notes if onco heard can never be mistaken 
for thoso of a giasshopper or cricket, and it has no affinity to the 
Laiks— as an English species is due to tho discernment of Gilbert 
White in 1768. In its habits it is one of tlio most retiring of birds, 
keeping in the closest shelter, so that it may be within a veiy 
shoxt distance of an eager naturalist without his being able to see 
it, — the olivo-colour, streaked with daik biown, of its upper 
plumage helping to make it invisible. The nest is very arttully 
concealed in tho thickest herbage, The foreign forms of Aquatic 
Warblers aie far too numerous to be here mentioned. 

In the scheme all eady mentioned, a Subfamily Drymoccinm, with 
15 genera and nearly 200 species, is recognized. That such a natural 
group may exist is quite likely, but about its composition and 
limits much doubt cannot fail to be entertained. If its existence 
be acknowledged, the remarkable genera Orthotomus with about 
12 and Oisticola with some 30 species may be fairly admitted as 
belonging to it. The foimer includes the Tailor-birds of tho Indian 
region of which all have heaid or read, for their liabit of sewing 
together the leaves of plants so as to form a cone in which to build 
their nests has ofton been described and the fabric figured. Jordon 
(B. India, ii, p, 166) mates of the common Indian Tailor-bird, 
0, longicauda , that it { * makes its nest of cotton, wool, and various 
other soft materials,” and “ diaws together one leaf or more, gene- 
rally two leaves, on each side of the nest, and stitches them together 
with cotton, cither woven by itself, or cotton thread picked up ; 
and, after passing the thread through tho leaf, it makes a knot at 
the end to fix it” Oisticola , of which one species inhabits the 
south of Europe, follows the same trade on stems of glass, confining 
them by stitches above the nest, which assumes a globular form. 

In tne same group JDrymcsdnss is placed by some authors the 
Australian genus Mahtnts, to which belong the birds known as 
“ Superb Warblers,” and they are not inaptly so named, since 
in beauty they surpass any others of their presumed allies. Part 
of tho plumage of the cocks in breeding-diess is generally some 
shade or intense blue, and is so glossy as to resemble enamel, while 
black, white, chestnut, or scarlet, as well as green and lilac, are also 
present in one species or another, so as to heighten tho effect, But, 
as all eady stated, there are systematists who would raise this genus, 
which contains some 15 species, to tho rank of a distinct Family, 
though on what grounds it is hard to say. 

Of the other Subfamilies, ScmcoMnx , Sylviinm, and Phylloseopinm, 
will be conveniently treated under Wheatfah, Whiteihkoat, and 
[Willow-] Wren while the RuticilUnee have been already 

mentioned under Nightingale, Redbreast, and Redstart, and 
tho Accentor inss under [Hedge-] Sparrow. 

The birds known as “ American Warblers,” forming what has now 
for a long while been almost universally recognized as a distinct 
Family, Mniotiltidm, remain for consideration. They possess but 
nine instead of ten primaries, and are peculiar to the Now World. 
More than 130 species have been doseribed, and these have been 
grouped in 20 genera or more, of which members of all but throe are 
at least summer- visitants to North America, As a whole they aro 
much more brightly coloured than the Sylviidm (Malurm, if it 
belongs to them, always excepted) ; for, though tho particular 
genus MmotiUa (from Which, as the fortune of nomenclature will 


ha vo it, tho Family takes its right name) 1 is one of the most 
abnormal— its colours being pliiu blatk and white, and its habits 
lather resembling those of a Tule-lkeefrii (<? v.) — m other groups 
chestnut, bluish-giey, and gieon appear, the List vaijing from an 
olivo to a saffron tmt, and in some groups the yellow predominates 
to an extent that has gained for itsweaiers, belonging to tlio genus 
Dcndmca, the name of “Golden” Warblers, In the genus tirto- 
phaga, tho members of which deserve to be called “ Fly-catching” 
Warblers, the plumage of the males at least presents yellow, mange, 
scarlet, or crimson. Dr Coups (Roy N. -Am. Birds, ed. 2, p. 2bb), 
following on tho whole the arrangement of Baird, Biewci, and 
Kidgway {K.-Am. Birds, i. p. 178), separates tho whole Family (for 
which he arbrtiarily retains the name Syh iroUdx) into three Sub- 
families, Syhncoli iuv («=■ AIv iotiltinx), Icttninx, and Bctophwjiiuv, 
grouping tho genera Mniotilta, Barula, and Pcitadx omits as “ Creep- 
ing Warblers”; Qeoflthjpis, Oporomts, and 8 writs as (i Ground 
Warbleis”; Proionofanct, Uchiiinthothcrus, and lit hn inthoph ila as 
“ Worm-eating Warblcis”; jSctoptkagu, Oarddhna , and Myio&iodfs 
as “Fly catching Warblers”; hteria , which peihaps may not 
belong to tho Family, standing alone; and Dendvmu as “Wood- 
Warblers ” 

Tho Mniotiltidm contain donna exhibiting quite as many diverse 
modes of life as do tho tfylmda. 5 . Some are exclusively aquatic in 
their predilections, others affect dry soils, brushwood, forests, and 
so on. Almost all the genera are essentially lmgratoiy, but a largo 
proportion of the species of Dcndrmcct , Setophuyct, and especially 
Bosileutcrus , seem never to leave their Neotiopical home ; while 
tho genera Leucopcza, Tcrctristis, and Microligin , comprising in all 
but 5 species, are peculiar to tho Antilles. The rest are for tlio 
most part natives of Noith America, wheie a few attain a very high 
latitude, 2 penetrating in summer oven beyond the Aictie Circle, and 
thence migrate southward at the end of summer or in the fall of 
the year, some reaching Peiu and Brazil, but a few, as, for instance, 
Parula pitiayimi and Gcotklypis velata seem to be resident in the 
country last named. 

To return, in conclusion, to the Sylvndtv % or true 
Warblers, it is to be hoped that before long some com- 
petent ornithologist will take on himself the task, necessary 
if toilsome and perhaps ungrateful, of revising the work 
that has lately been done upoh them and upon the 
Turdidce, and, setting aside all preconceived notions 
except that of aiming at the truth, without prejudice fix 
the limits of the two Families, if Families they be, and at 
the same time adjust the relations of the hitherto very 
indefinite group Timeliidx, (a. n.) 

WARBURTON, Eliot Bartholomew George (1810- 
1852), traveller and novelist, born in 1810 near Tuliamore, 
Ireland, made a hit with his first book, The Orescent and the 
Ci oss. It was a book of Eastern travel, in Turkey, Syria, 
Palestine, and Egypt, and fairly divided public attention 
with Mr Kinglake’s Eothen , which appeared in the same 
year, 1844. Interest was centred in the East at the time, 
and Warburton had popular sympathy with him in his 
eloquent advocacy of the annexation of Egypt ; but, apart 
from this harmony with the tastes of the time, the traveller 
had so many adventures, told them with such spirit, de- 
scribed what he saw with such picturesque vigour, and 
sketched character with such animation and generosity, 
that the success of the book on its merits was perfectly 
legitimate. Warburton, was an Irishman, with an Irish- 
man's rhetoric and spirit of adventure, who, after an educa- 
tion at Cambridge, was called to tho Irish bar, tried to settle 
down on his paternal estate, but very soon abandoned the 
management of his tenants for a life of nobler excitement. 
His first success as an author tempted him to try again, 
but he had unhappily a short career, and did not again 
equal The Crescent and the Cross . His most substantial 
work was a Memoir of Prince Rupert, published in 1849, 
enriched with original documents, and written with 
eloquent partiality for the subject. This was followed in 
185Q by a novel, Reginald Hastings, the scones of which 

1 By some writers the Family is called SylvicaMm, a practice winch 
contravenes tbe ordinary usage of nomenclaturists, since the name 
SyMcola in ornithology is preoccupied by its employment in con* 
chology. 

2 Seven species have been recorded as wandering to Greenland, and 
| one, Dmdrmca vvrens, is said to have occulted in Europe (Rmt* 

mamicti 1858, p, 425). 
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weie hid m the same pcnod of civil war It was much 
more common^ hce than his tLavels, and showed no pov er 
of construction 01 fchcit\ in the creation of character He 
produr ed another historical novel, Da) wi, or Tkt Met chant 
Pruitt (1801) The knowledge thciem shown of the m 
habitant of the isthmus U d to his st- lection bj the Atlantic 
md Pacific Company to cxplote the country and negotiate 
i ticaty with the In ban tules He sailed on this mission 
m the “ Amazon, which penshed 1} fii^ withneail} all 
on boaid on the 4th of January 1852 

Hiszy (fill La 7 1 of Pi lor mjh \\ as published posthumousl} 
m IS 3 lo the Men )i 6 of Ho ate Walpcle (18 1) ncmnnll} 
cdit( i I j lnm he contribute 1 is he avowed m the putace only his 
adn c to the anonymous authoi and the countcn inus of lus name 

WARBURTON, William (1698-1779), bishop of 
Gloucester, was the son of the town clerk of Newaik, 
where he was boin on December 21, 1G98 He was 
educated it Oakham and Newark giammar schools, but, 
being intended foi his fathei s profession, does not seem 
to ha\ e addicted himself especially to the classics, or to 
have manifested e\troordmary proficiency m any study 
He lost his father while a boy, and m 171 1 he was articled 
to Mr Kuke, attorney at Gieat Maikham, m Nottingham 
shire, and aftei seivmg his time with him returned to 
Newark with the intention of practising as a solicitor 
Whether he ever did seems uncertain, but a veiy shoif 
time afterwards he is found studying Latin and Greek 
nuclei the mastei ot Newark school, who frequently sat up 
till late at night with his pupil In 1723 he was ordained 
deacon by the archbishop ot York, and on March 1, 1727, 
leecived priests orders from the bishop of London He 
had occupied the mtenal m various literary labours, 
tbe most important bung the notes he contributed to 
Theobald s edition ot Shakespeare, and an anonymous 
pamphlet on a question which had ansen concerning the 
jurisdiction of the Couit of Chancery Warbuiton had 
undei taken to answer another anonymous pamphlet, which 
proved to be the composition of no less a person than Mr 
Yoike, afterwards Loid Chancellor Haidwicke, and the 
impiossion which he made upon his antagonist was evinced 
by the pains the latter took with his reply He now re 
ceived from Sir Robeit Sutter the small living of Gnesley, 
m Nottinghamshire, exchanged next year for that of Brant 
Broughton, in Lincolnshire, and was made an honorary 
MA of Cambudge Here for eighteen years he spent 
his time in intense study, the first result of which was his 
celebrated treatise on the alliance between church and 
state, published in 1736 The work was probably 
intended, and certainly admirably adapted, to afford the 
ministry of the day an excuse for omitting to redeem their 
promise to the Dissenters of freeing them from the bondage 
of the Test and Ooiporation Acts To this end the test 
is represented as the only possible means of reconciling 
the principle of a religious establishment with that of a 
free toleration, a piece of logic which, now that religious 
tests are no longer held a qualification for civil office, 
would excite most opposition where it originally gamed 
most favour It fully answered its temporary purpose, 
and equally subserved the authors real end by gaming 
him credit at couit It would appear that he only missed 
immediate preferment by the death of Queen Caiolme 
His next performance, the famous Dwme Legation of 
Moses Demonstrated m the Principles of a Religious Deut 
the first part of which was published m 1738, will lorn? 
preserve his name as the author of the most daring and 
ingenious of theological paradoxes The deists had made 
the absence of any inculcation of the doctrine of a future 
life an objection to the dime authority ot the Mosaic 
Warburton boldly admits the fact and turns it 
against the adversary No human legislator, he contends, 


would have omitted such a sanction of moiality ago, thr 
legislation was divme It may be doubted whethei the 
aigument ever convinced any one, and its cogency w as net 
assisted by the multitude of nunoi jaiadoxes with which 
it was mtei woven, such as the identification ol the sctneiy 
of tho sixth book ot the JOnad with the exhibition of 
the Eleusmian mystcues But the authoi s extiaoxdmaiy 
power, learning, and originality weie acknowledged on all 
hands, though he excited censure and suspicion 1} a 
cncumstance highly honourable to bun, his tenderness to 
the alleged heiesies ot Conyers Middleton The second 
volume of tne woik appealed m 1741 

Waibui ton’s next undertaking, though still theological, 
brought him into the field of general liteiature Lithei 
m quest of another paradox, oi actually unable to rrco^m/o 
the &pmo/istic tendency oi Pope s Essay on Man, he enteicd 
upon its defence against Crousaz, m a series of aitide* 
cqptributed to The Republic of Letters Whethei Pope 
had really understood the tendency of his own work has 
always been a question, but there is no question that he 
was glad of an apologist, or that Warburton’s yen dapnl 
(for him it was hardly moie) in the long run did moio foi 
his fortunes than all his erudition It occasioned a smeue 
friendship between him and Pope, whom be peisuaded to 
add a fourth book lo the Dunaad, and substitute Cibber 
foi Theobald as the hero of the poem Pope bequeatiied 
him the copyright and the editorship ot his works, and 
contributed even more to his advancement by mtioduemg 
him to Muna}, afterwards Lord Mansfield, who obtained 
for him the pieaehership of Lincoln’s Inn, and to Ralph 
Allen, who, says Johnson, “gave him his niece and his 
estate, and, by consequence, a bishopric ” The marriage 
took place m 1745, and from that time Wai burton lesided 
principally at his father m law’s estate at Pnoi Paik, m 
Gloucester shire, which he inherited on Allen’s death m 
1764 In 1747 appealed his edition of Shakespeare, into 
which, as he expressed it, Pope’s previous edition was 
melted down He had previously entrusted notes and 
emendations on Shakespeaie to Sn Thomas Hanmei, 
whose unauthon/eduse of them led to a waim conti oveisy 
Warburton was further kept busy by the attacks on his 
Dmne Legation from all quarteis, by a dispute with 
Bolmgbioke respecting Popes behaviour in the affair ot 
Bohngbiokesi^nctf Ring, and (1750) by a work of more 
importance m vindication of the alleged mnaculous inter 
ruption of the rebuilding of the temple of Jerusalem 
undertaken by J ulian Here again Warburton show s 
his habitual intrepidity as a controveisialist, and place* 
himself upon ground wheie few at the present day would 
care to follow him His defence of revelation was con 
tinned m his View of Bolmgb ole’s Posthumous Writings 
(1754), universally allowed to be a most masterly per 
formance Warburton s manner of dealing with opponents 
would be m our day considered both insolent and 
rancorous, but it did him no disseivice m his own In 
1757 he was made dean of Bustol, and m 1760 bishop of 
Gloucester 

Mr Abbey characterizes Warburton as an inactive bishop, 
and the partial Hurd can say no moio than that “he pei 
formed the duties of his office with regulanty, but further 
than this he could not prevail with himself to go ” Nor 
did he ever seek to shmo in parliament He continued, 
however, active with his pen, so long as tho infirmities of 
age allowed, collecting and publishing his sermons, lepnnt 
rng his principal works with large additions, toiling to 
complete the Dmne Legation, the last book of which 
appeared after his death, and writing (1762) a vigorous 
attack on Methodism under the titlo of The Dortim of 
Grace Of this work his friend and biographer Hurd 
says, with curious infelicity, “the sect will find a mi of 
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unmort tliiy m this discoiusc ” The lcvcrso his jicved 
ti no, yet the bookianks °mon^ the authoi most powerful 
] loductions Ho al&o engaged m a keen conti o\eisy with 
Iishop Lowth on the book of Job, which even his adnn 
ni & biogLaj hei wisho> loigotten Ills last impoi tint act 
w is to found, m 17 68, the Wai burtoman lectuie, to piove 
the truth of levealed i elision fiom the completion o£ the 
prophecies m the Old and New Testament which i elite 
to Hie Ghnstian cliuich, especially to the apostasy of Papal 
Romo “ On the n 0 ht determination of the prophecies 
1 elating to .Antichrist,” he said, “one might rc^c the 
whole truth of tho Chiistian ieli to ion,’ — another opinion 
which finds little support m the 19 th centuiy The 
principal authonty foi his httei years is his conespondence 
with his fuend Tishop lluid, an impoitant contulution to 
the hteiaiy histoiy of the penod After the death of his 
only son m 1776 ho fell into a ktkaigic languoi, which 
was teimmated by death on June 7 , 1779 

TV nhuiton was undoubtedly a great man but his intellect 
mine l ly wilfuluc'ss ind tlic } assion toi j nalox has eftcctcd no 
lcsult in any dt^iec aleqtnte to its powei lie disdained to per 
sua lo unlesb lie could at the same time astonish ana m on ltav oui 
m 0 to ama/c he has tailed to convince Hone of the piopositiono 
with which his name is chiefly connected lruo found acceptance 
with l ostcnU mil while abundantly dcmon&ttatmg Ins own learn 
in-, lie his filled to mal e my consicteiahl addition to tl stock of 
hum in knowledge or to leave any sicpnl niaik on tho histoiy oi 

0] mion Ho wasiatliei a & lidutor than awainoi an exhibitoi 

oF 1 lilliant fence le idmg to no definite end Though alw iy s faith 
fill to Ills convictions 1 e aigued foi victory rathei thau tiuth, anl 
wist d uj m advu i y joweis which wouli have pi o lured gloat 
1 1 suit b if tl ev In l Iren, employed m senous anl disj assionato 
investigation His m leant! ino & uit styk of contioveisy deserved 
ml icecw 1 sevuo lijiehension it w is at ill e cuts tree fiom 
\ cttine s an 1 m li^mty , and his tiults were in genual those of an 
ispirn an 1 i la^nammous nature He was aw urn and constant 
ti wnd and ^,a\o m ury pools oi ititu lo to hzs hcnefactois As 
in t lit r an 1 ontic ho display c 1 much fore of mi id hut his 
stan 1 nd of icsouoh was not ln to h, ind Ins liteiaiy taste was tint 
of the 18 th ontuiy (H G ) 

WARD See IxrorT 

WARD, Lew yud Matthew (1816-1879), history and 
genic painter, was born at Pimlico, London, in 1816 
Ymong his early boyish offoits m ait was a senes of clever 
lllusti itions to the Ee/eded Add?ei>scs of his uncles Hoi ace 
and James Smith, which was followed soon afterwards by 
designs to some ot the papers of "Washington Irving In 
1830 he gained the sihei palette of the Society of Aits, 
and m 1835, aided by Wilkie and Chantrcy, he entered 
the schools of the Royal Academy, having in the previous 
year contributed to its exhibition his portrait of Mi O 
Smith, the comedian, m his chaiacter of Don Quixote 
In 1836 he went to Rome, where m 1838 he gamed a 
silver medal from tho Academy of St Luke for Ins Gimabue 
and Giotto, which in the following yeai was exhibited 
at tho Royal Academy Tho young artist now turned 
his thoughts to fresco paiutmg, which he studied undei 
Cornelius at Munich In 1843 he forwarded his Boadicea 
Animating the Batons previous to the Last Battle against 
the Romans to the competition for the decoration of the 
Houses of Parliament, — a work upon which he was after 
wauls engaged, having m 1853 been directed by tho 
fine ait commissioners to execute eight subjects m the 
comdoz ot the House of Commons The success of his 

1) r Johnson m Loid Chesterfield's Ante Room— now in 
tho National Gallety, along with the Di&giace of Loid 
Clarendon (tho smaller picture) (1846), the South Sea 
Bubble (1847), and James II receiving the News of tho 
Landing of tho Pimce ot Orange (1850)— secured his 
elc etion as an associate of the Royal Academy m 1847, and 
m 1855 he gamed full academic honours Among tho 
more important of his othei works may be named Charlotte 
Oorday Led to Execution (1852), the Last Sleep of Argyll 
(1854), the Emperor of the French Receiving the Order 


m) 

of the Garter (1^59) } amte 1 f i the qu cn tho Ante 
clumber at Whitehall dunn b the Dyin^ Moments of 
Ch ult II (1 61) Di Johnscns Fn t Intauew with 
John Wilke* (i 65), aid tin I d> d I only ot Fi nice m 
tho Temple, jamlul m 1 51 xnd i ually considered the 
irtists masterpiece ioi ‘weiM years leioie his death 
Waid suffer d fion ill h iltli aid montil dcjies&ion 
whieh led totiuipoiiiy abernfcion of ink 11 tot He died 
at Windsor, on January 15, 1S79 

TV ulsjictm Imo 1 tn c\ti i icly p q ulai ill tl ci ia\ 
li gs win li ujiodu e s > minv ct tfl i i 1 m lul ai 1 1 uic ilati n 
His w ll s aic nuilly mtousiii m sxiljul tl tv till li ci st ly 
with joint an t tit uxitbs it t nut inlk/ui 1 m c stunt ml 
full of obsiu ition in l tl in tei In jiu ly t Ini 1 publics 
m lightm*, ton cil m m l diau to litsmnisl ij th \ *uc n oit ii 
jutntly ojui to cxiejti n 

WARD, J vmes (1769-1859), animal painter and 
engraver, was born m Thames Stieet London, on Octobci 
23, 1769 At the age of twelve he was Lomid apprentice 
with J Raphael Smith, but he lteeived little attention 
and learnt nothing fiom this engiavtr He was after 
wards mstiucted for over seven ytais by his eldei brother, 
William Waid, and he enslaved many admirable plates, 
among which his Mis Billmgton, aftei Reynolds, occupies 
a veiy hi b k place He presented a complete set ol his 
engiavmgs, in their various states, nuinbei mg thue 
1 undred impressions, to the Bi ltish Museum While still 
a youth he made the acquaintance of Geoi & o Holland, who 
afterwards married his sister , and tho example of this 
ai tisi s w orks induced him to attempt q am ting His early 
productions weie rustic subjects m the mannu ol Mori ind, 
which were fiequently sold as the woik of the more 
celobiated \ amtci His Bull Bait, an animated composi 
tion, introducing many figures, attracted much attention 
m the Royal Academy of 1797 A commission fiom Su 
John Smclan, president ot the new agucultuial society, to 
paint an Alderney cow led to much similar work, and 
turned Wards attention to animal painting a department 
m which he achieved his highest aitistic successes, his 
renderings of cattle being unrivalled m the English, school, 
and woithy to rank with the pictures of the gieat animal 
pamteis of Holland His Landscape w ltli Gattle, acqmicd 
foi the National Gallery at a cost ol ,£1500, w painted m 
1820-22 at the suggestion of West, m emulation of the 
Bull of Paul Potter at The Hague His Boa Seipent 
Seizing a Horse was executed m 1822, and his admirable 
Grey Horse, shown m the Old Masters' Exhibition of 
1879, dates fiom 1828 Ward also produced portraits, 
and many landscapes like the Goidale Scai and the Hailech 
Castle m the National Galleiy Sometimes he turned 
aside into tlio less liuitful paths of allegory, as m his 
unsuccessful Pool of Bethesda (1818), and Tnumj.li of the 
Duke of Wellington (1818) Ho was a frequent con 
tributor to the Royal Academy and tho Buti&li Institution, 
and m 1841 he collected one hundred and forty examples of 
his ait, and exhibited them in his house m New man Street 
He was elected an Associate ot the Roy al Academy m 1807, 
and a full mcmbei in 1811, and died at Gheshunt on the 
23rd of Novcmbei, 1859 

Warl corn} lltd an autobiogiaphy, of which an abstract was 
published m the Ait Journal m 1619 

WARD, Wiriii^M (1766-1826), mezzotint engraver, an 
elder brother oi James Ward (see above), was born m 
London m 1766 Ho was the most distinguished pupil 
of J Raphael Smith, and executed a great part of many 
of the plates which boar the name of that excellent 
engraver In 1795 he began to exhibit m tho Royal 
Academy, of which m 1814 he was elected an associate 
engravei He also held the appointment of mezzotint 
engraver to the prmee regent and the duke of York He 
executed six plates after Reynolds, engraved many of the 
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works of liu brother min, Geoigo Morland, and lus 
mezzotints alter Andrew Geddcs, which include the lull 
lengths of bn Da\id Wilkie 'md of Patrick Biydouc, axe 
ol to ient malt TIis engravm 0 s aic lull ot aitistic spml, 
and show fmc itclmg fox coloui, and the} aic obediently 
tendei and explosive m their ienderm tt ol fltJh He died 
suddenly at Moimngton Place, on December 1, 1 c>26 

AVAEDIIA, oi AVtjidv, a British distuct m the chief 
commissioner ship of the Central Pi o vinces of India, with 
an axea ol 2401 squire miles It lies between 20 lo 
and 21° 21 N ht and 7b 4' 10' and 79° 15 T long, 
and lot ms a lnnngle with its apex to \ ado the noith west 
th.. base resting on Chanda district, on th cast it is 
hounded byNigpui, and on the west the AVaidhi, uvei 
sepai ites it Ixom Beiar Waidhi is hilly In the noith, 
and intersected by spurs from the Satpura lan^e The 
central portion includes the tlnee peaks of M-Ue^ ton (1726 
feet), Nimlgdon (lb74 feet), ancf Jaitgarh (208G lcet) 
Piom tins clustex of hills numerous small streams lead to 
the Wardln river on the one side, whdo on the other the 
Dham, Bor, and Asoda mid flow down the length of the 
district in. a south eastexly direction The Waidb4, and 
its affluent the ^ am, aie the only livers of any import 
ance To the south the country spreads out m an 
undulating plain, intersected by watercourses, and bioken 
here and theie by isolated hills using abruptly fiom the 
sui taco In general the lowlands arc well wooded 
Leopards, hyenas, wolves, jackals, and wild hogs abound 
in the district , other animals found aie the spotted deer, 
mljat , wild goat, and antelopes Among buds aic the 
bustard, paitndge, quail, and lock pigeon There aie 
numexous loads and 65 miles of lailway The district 
is subject to great variations of climate, and the rainfall 
at AVaidha town averages nearly 40 inches 

Hie census of 1S81 disclosed i jopulation of o87 221 (males 
lemales 191, o57), Hindus numbeimg 328 523, Moham 
medanb 14 200 Clnistianb 9b and abougmils 41,933 The dis 
tuct contains five towns with a population c\cecdmg 5000 
AVai&lu (5bl6) tlio clnef town, has wido and it n ulai btieets 
having hecn built in 1866 Of the total iiea 1500s<juu( mil s 
aie cultivated, while ot the poition l)iug wiste 380 squaie nixies 
no letumcd as cultivable Tho chief ciops aie cotton, wheat, 
othei food giams, and cii seeds Tho only man tit letuie ot any 
importance is cotton cloth, the gteatei part ot which is expitcl 
to Bei u and to the distncts t uthei wtst Cotton thread blankets, 
gunny, and xopo aie also nude, andsiuco the completion of the 
railway a consider able tiado has also spiung up m huttu, which 
finds a lexdy sale m the bomb ly maiket But by lui the most 
inipoitant m trek, exported is the iaw cotton known is <{ Hin to n 
ghats, s fiom the cotton mait of that name Tho puncipal imputs 
aic salt, English piece goods hardwire, anl spices In 1886-87 
the gioss revenue of tho distuet amount(d to £ 99, 955, of which 
tho land yielded £51,494 Thohistoiyof AVaidha foxms put of 
that of Nagpui distuct, fiom which it was separated m 1862 foi 
admmistiative jnu poses 

WARE, an ancient market town of Herts, England, is 
situated m a valley en tho noith side of the uver Lea, 
and on a branch of the Great Eastern Railway, 2 miles 
east north east of Hertford, and 22| north of London by 
laii The principal street is the spacious High Street, 
running east and west by the nvei The houses arc 
<hiefly modern, but theie are a few of the old timber 
frame houses The Lea, by means of winch there is good 
water communication, is crossed by an non bridge elected 
m 1845 The New River Head is half a mile distant 
Tho parish church of St Mary is a large and handsome 
cruciform building of ftmt and stone m the Perpendicular 
style, consisting of chancel (built, it is supposed, by Lady 
Margaret Beaufort, countess of Richmond and mother of 
Henry YH ), lady chapel to the south (about 1380), nave 
of five bays of the time of Richard II, transepts, aisles, 
south porch, and embattled tower of the tune of Edward 
HL There is an elaborate font of the time of Henry IV , 
and a low old brasses and monuments Tho church has 
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undergone restoration m lbj.S, 1S C 1, and S6 I lie 

modern mansion of the Puoiy, lo the a est ci the l c a n 
occupies the oifcw of a irioiy of tile cx l l < f 'su 1 1 n i 
founded by M i 0 ncu, eounte sof xicesi i, s tei of Hei ij 
IQ, who \ is then ltcly of the limiOL ri A uc At l 
sidciabie poition of Llie ou^inal 1 inldm 0 is meoq i ifcea 
m the modem one Amun^ the mtde n jubh builun^ 
uotho com exchange and the town lull, vvkici include 
a litoiaiy institute and libiaiy ileie l i leuoui i 
ground 6 acios m e Lent, and a cemetery ci I ities H 
famous c gr^it bed of Ware lelaied U in ha t peai 
Tutlftl ISijJd, which foimeily via at the "n iu He 1 
has been removed, to Lye llous , 2 nnles di t nt ill 
town possesses bievverie^ and luck field , ^il then l 
hi & e tiado m malt The popi 1 ttio i of the ui ban m t i j 
distuct (area about 641 acies) m lbii was UI7, and m 
Ibbl it was 5277 

Romm l minis Invo been diseovcicd it van ms ti i ■» m 11 
nu^hbouihood of A\ uc, ml the Limine bti et a sse l tl l i 
valley just a little ibovo it At the tune d tin 3) n 1 > 
oinv } the town hid 130 inhibit lilts ml lelon l t) iiu^l 1 
Gientem usml In the uign ot 3ehn it enie into the } in 
of Saier de Qumcy tail of AAmeliest l wl > by f i n , ti 
thoxou^hf lie of the bnd 0 e hy hie d n ^ the rh nil n 1 thu li n ^ 
tho bnl & e ot tffl grextly m lease l the tia led tilt town 11 1 t 11s 
weie howevoi a^un nn] osed Thc> were b iantcl lyCliii] s I 
to AVillnin call Salisbmy anl they vie still c 11 t 1 h m 
non lesident tialeis hchert do Quincy m 12*>4. l ivt 1 f i tl 
town the gnnt ot a maiket and tan ti iru lleuiy ill In tl 1 dl 
centuiy it caiae into the possession ot the c il t \\ mvi 1 tl 
king mal er On the deith of lachaid dul e ct Gi u est i it w s 
s ttied by Hcmy All on Ins mother, tliL count s* ot la Inn i i 
1 1 w as then gi mted to M u n ai et Planta^c net e >un te ss IS di 1 u ) 
on whoso execution in 1511 it u veiled to fch uown u M uy 

on her xceeasion le^toied it to Catliaim camtess ct iluntin 0 i n 
0 i uidd iUw,htei ot the countess of blind my win aluut 1 79 11 

it tx Ihonns Tansliawi, leineiubimcu m the e ehcpici AT nit 
1700 tho manox was sold to bn Thonns Lyeh, a Lcnlon biewci 
m whose family it remained till 1816 win is the “{ wu >t 
tamo allude 1 to by Cow^ei m In c< T3hn Gilj.m AA ilium 
Godwin w is £oi snno tun 3 inuusta of th lud \ nduit chqel 
theie A\ illiam of AVaio w is the teaelu i of Duns Seotus 

WARMINiSTER, an ancient maiket town of Wiltsliuc, 
England, is situated on elevated ground, at the wistira 
extremity ot Salisbury Plain, neai the bomeiset bolder, 
on the nvci Wily, and on a branch ot the Gicat We tun 
Railway, 17 miles south west of Dcwcs, 21 north we t of 
foalisbury, and 105 south south w est of London by rail 
It consists chiefly of one sticet about a mile m length 
The parish church of &t Denys is an ancient done stnc 
tuie of various styles, the south porch md tow a bung cl 
tho time of Edward III, the chancel Peipeudiculu, and 
the nave of the lbth centuiy It is now (IbSb) under 
going complete lestoiation at a cost of L9000, the mvc 
being m process of entire reconstruction llic town lull 
was erected hy the marquis of Bath m 38jO Amon^ 
the benevolent institutions are tho lice school, established 
m 170 7 hy tho first Viscount Weymouth, the mission uy 
college of St Boniface (1860), tho community ol St Denys 
home (1866) foi training young women to ush t m mis 
sionaxy woik, tho Wilts xefoimatory for boys (IS56), the 
cottage hospital (1866), the almshouses foi four a^ed 
women (1873), and an orphanage Tho town possesses a 
laige silk mill, engineering and agricultural implement 
works, and malt woiks There is a considerable agricultural 
trade The population ot the urban samtiry district (area 
6370 acres) in 1871 was 5786, and m ISbl it was 5640 

AVarrmnstei in piobably of ancient Bntish origin, and the 
neighbourhood is lomarkable foi tho number of its banows Tho 
old Roman roul fiom Old Sarnni to Bath skn ted ’Waumnstci to 
the noith Camden supposes it to have been the Roman Vwluua, 
and, although this conjecture is probably wrong, there can be no 
doubt that it was a Roman station of importance 2he b&nows 
within the entienehmcnts at Battlesbmy camp, a httlo to the east, 
indicate an earlier than Roman occupation, but the enticnchmi uts 
wex e probably themselves the work ox the Romans A g* eat variety 
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of P oimn lcmnirn hno been fount m th nei^hl nulioil of th 
town Wamunstu vns 3 loynl man 1 m the time f i h\ i l th 
Conic ssor *n\ as such vis hta ol t u and ass sn nt In 
Domesd ty tho name o m as V loirrnn tu It th n j s s 1 
30 bui chesses nil }T b hi a total jqnlit )iio f n l 10) 11 u 
lonnltoirovile i nij t s I 3l n m, 1 )i th Ln „ an 1 all 1 is ntmu 
Its ruly mi} oi taneo was chi fl> owm^ to its situitiun it th 
jun ti n i the 10 a b fioni P th, 1 lomc, S ills! my in 1 jliaft si uu 
It Jcmain 1 a uj al manoi till the lcign oi Puny II 

wAftr a.lSft, m law, is an aiitlnuty empowoun^ a 
pci on to act m a way which would not bt la\ tul without 
such authority Hit toim occuis vciy caily in onst 

I itional document it is Joiu d in the A<si/o t>f Cl utndon 
and the Assize of the ] oiest, both m the iu^n ot Hem y 

II A wan ant must be undet the hand and seal ot the 
pci son issuing it, unless such formalities le di pcns'xl with 
by statute Wnmnts ait of seveial kinds, °nd raaj be 
conveniently divided into xoui classes, which may bo called 
the executive the judicial, the financial, and the puvate 

L rend ne — A wan ant undei the si^nmaiual ot the 
king, countei signed by the laid chancdloi or a secictuy 
of state, is still m use lor some purposes It is the means 
of gi anting PAroox (g t ) and letter patent (except those 
foi inventions), and of flaming coitam l emulations toi the 
forces It was by loyal wanant (xfterv aids coifiimed 
by Act oi Parliament) that pui chase of commissions m 
the auny was abolished m 1871 1 * * By 18 Htn TI c 1 
letters patent are to beai the date of the king’s wanant 
delivered to the lord chancellor The issue of wan mts 
undei the sign manual has been recently legulatul by the 
G-ieat Seal Act, 1881 Such a wanant must bou a ten 
shilling stamp Loyal warrants weio el one time m con 
sidtrably moie frequent use than they aic at present Tot 
instance, m 1002 the censoiship of the stage w a committed 
to the poet Daniel by loyal wanant (see Till urn) A 
false re} indentation that any goods were made by a person 
holding a royal wanait is now punishable under the 
Meichandiso JMaiks Act, 1887 The ls^ue of wanants 
undei the hand ot a secretary of state is now , w ith two 
exceptions, confined to cases in which there is suspicion 
of treason oi treasonable practices, and the wanant must 
name the pemon whom it is intended to anest The e\ 
ceptions arc the cases of bunging, up a pusoner to give 
evidence undei 16 and 17 Yict c 30, and wai rants issued 
undei the Extradition Act (see Extr vditiox) Ly 16 
Cxi I c 10, if any poison be imprisoned by warrant of 
the kmg in poison, of the council board, or any of the 
pnvy council, ho is entitled to a writ of hafeas totpu* 
By the Habeas Coipus Act, 31 Car II c 2, detention on 
a legal wanant is good ground for refusing dischaige to 
lire pnsonei on ictuin to a writ of hah as coijms Geneial 
warrants of a secretary of state weie decided to be illegal 
m 1763 A named person may still be committed by a 
secretary of state’s warrant, but his papers cannot be seized 
(see Purss Lvws) Power to issue warrants to search for 
aims and to arrest for treason or treasonable practices in 
Ii eland has been given by vanous Acta, <?</, 44 Yict cc 
1, 5, and by tho Criminal Law and Procedure Act, 1887 
The right of a secretary of state or the loid lieutenant m 
Irelxnd by wanant to detain oi open letters m the post 
office still exists, and has been recognized by orders m 
council and proclamations in the 17th century, and more 
lecenth by various Post Office Acts, such as 9 Anne c 10, 
35 Geo III c 62, 7 Will IV and 1 Yict c 36 The 
nght was finally established by the reports of committees 
of both houses appointed in 1S44 on a complaint by 
Mazzim and otheis that Sir James Graham, then home 
secretary, had opened then letters It was exercised as 

1 The wanant officer (so called no doubt from tho mode of liib 

appomtmc nt) is a distinct rank in both the aimy and navy For the 

wanant officer in the navy, see vol xvn p 293 


icoently is 1S81 ov \ thr httusol poisons suspected of 
tu sixxilc ldi cspondence m liclanl tiraimltd lot 
bicu li of pu\i t of tk<- Tiou&c of Commons is by w u 
iant oi the sf lu Aw mint of a liw officer of the 
ciown ior sexi lw, 1 Iteispatent foi invention was ntces^ ay 
und l the rid latent 1 w, but 3ns. Icon superseded by 
< Hiti pionduie since tile Patents Act, 18 V 3 The lowest 
f< hd oi vccutue w xn ii t is tho wanant ot a sTienft to his 
1 ail ill m jmisuancc ol a wnt 

/ th i d — TV tuanis ot this 1 xnd arc u'x 1 in eitliei cml 
oi ninunal procedure The only kind us< dm both scans 
to le tint issued by a judge ot the Ilijb Couit, who has 
the s^me junsdietion as a seactary of state undei 16 and 
17 Yict c 30 In civil j loccduiethe wanant m a county 
couit coi respond** very nearly to the Wmi (j i ) m tho 
Ih Ai Court Examples ot county eoui t w an ants aie those 
o x att ichmenfc, delivery, execution, nd possession The 
wanant of driest in AHmnalty is a foil a of piocecluio con 
fined to Gauits of Admualty junsdietion The most im 
p ntmt n ncl frequent use of the wariant is for the ai pie 
tension of ar accused peison to be biouj. t befoie a omt 
of summaiy junsdietion, either m the Gist m&tance oi cn 
failure to obey a summons (sto Sttmmvii Juiistk noN*, 
Buvvioxs) feueli wuriants aic usually issued by a justice 
of the peace , when issued 1 y the couit they aro called 
bench wanants VVheio issued ly a justice fci cxccu 
tion out of his juiisdnticn, a wanant must u ually be 
backed by anotlici justice having jurisdiction where it is 
to be executed Tho warrant of a justice may also 
issue m some non judicial matters, cy, for the compul 
soiy supply of carriages under the Aimy Act, 1881 
Theie aie certain wan ants which by common law oi statute 
extend much fuither than oidmaiy judicul wanants 
Those issued under the Fugitive Offenders Act, 1881, if 
duly backed, extend thioughout the Bnti&h ernpiie 
TV an ants of a court having jurisdiction m bankruptcy run 
thioughout the United Kingdom A judge of the Queen’s 
Bench Division has, both at common law and by statute, 
authority to issue a wairanfc m certain cases Bucli a 
warrant is valid thioughout England Execufion of the 
decisions of a couit of summaiy junsdietion is secured by 
wanants, part of the piocess of the court, such as warrants 
of distress or commitment A wanant may also issue foi 
the appiehension of a witness whose attendance cannot be 
otherwise assured A seaich wairant may be gi anted for 
the purpose ot searching suspected piemises for stolen 
goods Special powers foi issuing such wairants are given 
by the Aimy, Meichant Shipping, Customs, Pawnbrokers, 
Stamp, and other Acts The Criminal Law Amendment 
Act, 1885, allows the issue of search warrants wheie it is 
suspected that a female is unlawfully detained foi unmoral 
purposes As a general rule no one can be arrested with 
out wariant To this rule there are certain exceptions 
either at common law oi by statute At common lnw a 
justice of the peace, a sheriff, a coroner, a constable, and 
even a puvate peison, may arrevb any one without wairant 
for a tieason, felony, or breach of the peace committed, oi 
attempted to be committed, m his presence A constable 
(w bcthei a constable at common law or a police constable 
appointed undei the Police Acts) may arrest a person 
indicted for felony , a constable or a private person may 
arrest on leasonablo suspicion that he who is ariested has 
committed a felony But m the latter case he does so at 
Ins peril, for lie must piove (what the constable need not) 
that there has been an actual commission of the crime by 
some ono, as well as a reasonable ground for suspecting the 
particular person What is a reasonable giound it is of 
course impossible to define, but, in the case of a constable, 
a charge by a person not manifestly unworthy of credit is 
generally regarded as sufficient An accused person who 
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has bum bailed miy be mesial by his bail, and the police 
ma> assist m the anest In neither caso is a warrant 
necessary Noi is it necessary loi the apprrhension of 
one against whom the huo and ciy is laised (see Thi it) 
The king cannot anest m poison 01 by veibal command, 
as no action would lie against him foi wionoful anest 
Statutory powus ol anest without w ai rant aie ^lven to 
loth constables and private petrous by numeious Acts of 
Pu lament, foi instance, the Game Act ot 9 Geo IY e 
69, vauous Police Acts, the Ciimmal Law Consolidation 
Acts ot 1861, the Prevention of Ciime Act, ls71 The 
possession ot a legal warrant by a peace officer on airest is 
of gieat importance m dctei mining whethei the person 
resisting appiehension is justified oi not in so doing 
Bhould the office! attempt to apprehend him on an ille 0 al 
wan ant, or without a wan ant m a caso where a warrant is 
necessary, and be killed m the attempt, the killing w ould 
piobably be held to be manslaughter and not murdei 
The authorities on this point aie, however, conflicting In 
an action against a peace officer for ariest on an illegal 
wan ant, he is, by 21 Geo II c 14, entitled to demand 
perusal and a copy ot the wan ant Execution of wan ants 
m bolder counties of England and Scotland, and backing 
and execution of wan ants issued m one part of the kingdom 
by justices and ofhceis of another pait, aie specially pro 
vided foi by numerous Acts of Parliament Forms of 
wan ants will be found m the schedule to the rules undei 
the Summary Jurisdiction Act and the appendix to the 
County Court Pules, 1886 

r%mn<utl — Payment out of the Treasury is geneially 
made upon wan ant Treasury warrants aio regulated by 
many of the Acts dealing w lth the national debt Paj ment 
ot dividends by tiadmg corporations and companies is 
generally made by means of dividend warrants 

Private — Warrants issued by pm ate peisons aie either 
mercantile oi non mercantile Mercantile warrants are 
negotiable instalments gi\m^ a right to the deliveiy of 
goods, generally those deposited at a dock oi warehouse, 
and by mei can tile custom regarded as documents of title 
to the goods to which they relate They have been rccog 
m/cd by the legislature, especially m the Tactois Acts (see 
F \ctoh) Thus the interpretation clause of one of those 
Acte, 5 and 6 Viet c 39, included undei the head of 
documents of title India warrants, dock war rants, and 
warehouse keeper s ? warrants The forgeiy of any warrant 
or endorsement oi assignment of any wariant of this kind 
is by 24 and 25 Viet c 98 punishable with a maximum 
ponalfy of penal ser\itude foi life The stamp on such a 
warrant is, with certain exceptions, threepence Among 
private warrants of a non mercantile kind those in the 
most fiequent use are warrants of distress, by which a land- 
lord empowers his agent to distrain for arrears of rent 

Wat 7 ant of Attorney to confess judgment is a security 
tor money (now practically obsolete) m the form of a war- 
rant to a solicitor named by the creditor, empowering him 
to sign judgment m an action against the debtor for the 
sum due, with a defeasance, or clause that the warrant 
shall not be put into force m case of due payment of the 
money seemed* It was often used as a collateral security 
for the payment of an annuity The Debtors Act, 1869, 
contained various provisions for making known to the 
debtor the extent of the liability incurred by him, among 
others that the wan ant must be executed m the presence 
of a solicitor named by the debtor, and that it and the 
defeasance must be written on the same paper. A warrant 
of attorney must be duly stamped, generally as a Hour- 
oaobj (g v), and must bo registered as a judgment m the 
central office of the Supreme Court 
- Wauraoto ($v) is a means of determining the 
n$m of a person to continue to hold an office* 


Scotland — Py \it x\r\ of tlu Ai tide's ol Union l vy d v limits 
weic to continue ti Ik 1 ] t as bduc ill union Hi Scuctaiy 
foi Stotl nd Act, 188 r > unbled the ciown 1) loyal wan ant to 
appoint the sccietai j to be nee piesidcnt of the Soot li Ldur ilion 
Department Ihc loul adn cates wan ant inns tlnou to k nt th 
whole of bcotland Y mints issued Iry couits of summit juiis 
diction aijoo m the mam with thos in use m Pn laid, th uji 
then names aie not the sune (sec Summai ^ Jn tsdic in s) J h k 
au nmneious statntoij jiovisions is t< w mints of tliu tints 
By 1 ind 2 Yict c 114 warrants foi diligence anl to h n tti 
d btot undu jam of impiismmieiit ma> b msatcl m m ti i t 
of ckcice and in a siiiiun in eoncluhng foi payment d n n a a 
wairantto aiusi the mov dries delts ml momy ct ttie d t l i l 
may te included Lj 31 and o2 *\ let c 100 i w m mt of m 
hibition may he mseitcd m th will ot i siiiunnns A < i w ri wilt 
is a wauant fox mfeftmuit (ol ml o2 Yict c 101) Ihc sui 
Act gucs forms ot wan ints cf hi ( isli uk n ^ ) Th pa ti 
as to wan ants of citation and eonmutm nt m the Jfh h ( mt 
of Ju&tiuaxj and the shenfl couit now derails da fl\ n ti 
Cummal Pioceluie Act, 1887, 50 and 51 \ict c ol 11 h h 
tat io fitqa wanant is a jiidicnl w mint on which lmpisrnn lit 
maj follow until the delta b aun tit jud u ; s s ft It< m sj i l 
to some extent to the wilt ne emit rtjio of Lnjhsh ji i tic 1 ut it 
may be issued by a she nil (1 and 2 Yict c 110) A 1 i l i w u 
nnt foi an cs ting a dcbtoi on the Lnghsh side if the 1 id i is 
anothei kind of judicial wan ant The wan an tot attorney i n t 
known m Scotimd, its plaeo bung taken by the clause ol ie^i in 
tion, which lias this advantage over the valiant of ittoiui} tl it 
it is not avoided, as is the w uiant, by the death of the p iscn 
gn mg it 

Undei States — By the constitutions ol the United Static uil 
of almost all the Stiles, wan ants aie net to issue bu upon }i 1 
ible cause, supported by oath oi afliimation ml ] iticulnly 
descnhmg the place to he studied and the peisons oi ti i n 1 > 1 
seized These provisions kv\e been hell noi to mem tint thru 
shall be no anest without wan nit, but io confine Ihe njht of 
anest to cncunistuices smulu to th^sc winch justify it m 1 njish 
law The constitutions of some btitcs loibid genual w m mis 
A w mint is generally nccessuy foi the payment ot mom a out oi 
the United btates oi a State treasuiy ( f W I ) 


WARRANTY is etymologically another foim of 
GuaiyAOTH {qv*) It is used, however, m a lalber 
different sense The sense common to both wolds is th U 
of a collateral contract, undei which responsibility loi an 
act is mcuzied, and for the breach of which an action fei 
damages lies Wananty generally expresses the ie«ponsi 
bility of the peison doing the act, guarantee the itsponsi 
bihty of some other person on his behalf A warranty 
may be defined, m the woids of Loid Abingei, as “an 
express oi implied statement of something which the party 
undei takes shall be part of the contract, and, though part 
of the contract, collateral to the express object oi it ; 
(Chantei % Hopkins, 4 Meeson and Webby’ s J$epo?t% 401) 
It differs from a condition m that a condition forms the 
basis of the contract and a breach of it dischaiges hom the 
conti act, and iiom a representation m that the latter does 
not affect the contract unless made a part of it expressly 
or by implication, as m contracts of insurance and otkci 
contracts < ubc)um<Ljidei ) oi unless it be fraudulent These 
distinctions are not always accmately maintained Thus 
m 8 and 9 Viet c 106, § 4, condition seems to be used 
foi warranty 


Wamntyas it affected the law of xcal estate was, up to half i 
ctntuiy ago, a nuttu of tlio highest importance A w in intx m i 
convejancc was a covenant leal annexed to an estate of freehold 
and eithex expressed m a clause of wanauty oi unpin d m eisis 
■nheic a feudil rd ition mylit exist between feoffor and leoirct Ihc 
w in ail tv, as deseu bed by Littl( ton, § 697, nos an ontJtowth of 
leudalism, and something yciy like it is to be found m th< Ztbn 
Feuaoj am At the time of Glam ill the heir w as bound to wan int 
the icasonahie donations of his ancestoi "Wanauty was one of 
the elements m Braeton’s dehmtion of homage, 7 8b, U juus vm 
eulum quo qms astnngitur ad wouantvandum dti< ndendum ct 
acqmetandum tenc ntom simm m seisma versus omnes * J or an 
express warranty the word vxmanfyao or wariant was necessary. 
Ihe woid give implied a warranty, as did an exchange and 
cr i tain kinds of putotwm. In older to bind hum a olauso of 
wauanty was required This was either hneil collateiaL or 
commencing 4jy disseisin The differ encts between the throe kinds 
weie very technical, and depended on abstruse and obsolete 
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learning They aie ticated it gioat length in oil woiks on u il 
prop it} espe nil} C lc uj on litthtni by T utlci, bib 11k 
ieottoi 01 his hens wei 1 nuid b} vouclici towmxuty oi ]Ufl^ 
raent m a writ ot uanantia rfmrtct to }ield othci lands ta the 
feotleo m case of the eviction ol the lattei "Vouching to nan mty 
^was a part ot the old fictitious pioccodm^s m a common 10 ovuy 
muse toi the puipose ot bailing an entail btioie the lines and 
Rccovciies Act (see L\i ut) Yaiiatity of this intuic is iai as 
it relates to the conve} ince of ical estate though not ictuill} 
abolished m ill possible cases, is now supnselc l 1} covenants ki 
title The took usual ot these nc now hy the Convey lining Act 
1881, deemed to be implied m con\c}anecs (secRra FsLeir) 
Roi the implied wairmtus ol title md qualita scbui 1 ouch 
mg to w uianty was it one time lmpoi t mt m tlu law >t«peis->mhy 
as well as ol ualt} Ihe pioce luic is full} dcstnbtd m Ghnvill 
The light of c illing on the holdei of lost oi stolen gotds to a ouch 
to wananty (mt rtuuc), u , to give up the Tunic of the pcison 
horn wliomheieceived them, under pain ot foifatuie was often 
granted undei the name ot thten i as i loc il ±i mchisc ysee Iiili i) 
Warranty, as it exists at present m th law of personalty, is tithe l 
cxpiess oi implied Thcie is no gcncial mle is to whit constitutes 
a w mint} It is not necessity that an excess w m mty should 
be m writing, tho law being tint e\eiy alhimition at the time of 
stle of personal chattels is i wanauty, povicled tint it apj us to 
have been so intended The pimei] il cases it implied wan mt - } 
occur in the contracts of sale and Insiti vm l (q i ) Iheie is tlso 
an implied w manty m otliei kinds of conti act, e g , of seavorthi 
ness by the shipownci m a conti act between him and a eharteici 
for the hue of i ship In all cases ot implied wnranty the 
warranty may be excluded b} the special teims of tho coutiact 
Foi broach of wananty an action may be brought directly, oi the 
bicioh im) be used as giound foi a countei cl um oi foi leduction 
ot d im iges, but tho bi each w ill not m the case ot a w ai i mty piopci 
entitle tlu pcison suffeimg hy it to a rescission of the coutiact 
1 hns mas ale the piopei ty passes although the wan anty be bi oken 
In some cases w m antics on sale aie the sub]ect ot staiutoiy enact 
mints By the Mucliandise Maiks Act, 1S87, a vcn<loi is deemed to 
w an mt that the trade mark oi ti ide description on in} goods sold 
is genuine The Cham Cables and Anchois Act 187 1, tnacts th it 
every contract foi the sale of a chain cable shill (m the absence of 
my sti] ulation to the conti aiy) imply a wan ant} that tlu cable 
his been duly tested and stamped In some other Act 5 such as 
the Bills ot II 3 < hang Act 1882, the tarn wananty docs not oecui, 
but the practical effect is tho same 

otland — The term corresponding to wananty m the law of 
heatable piopeity is “ wanandice ” Wan mty, stnetl} speaking, 
seems confined to movables Wan audit t appeals tail} m Scots 
law, the hen b y Pacjiam Majestatem being hound to w irr mt the 
reasonable donations of his uicestor "Wanandice m the existing 
law is either ictl oi personal Real wanandice is that whereby 
warrandice lands aie mado ovei, as indemnity foi those conveyed, 
to assuie the poison to whom tilt} were coni c} ed from loss b} flic 
appearance of a superior title Real wanandice is implied m ex 
cambion Its effect is that the excamba, m case ot ev iction, may 
recovei possession of his ongmal lands This is not m accoi dance 
with the English luv m exchan to c ^Peisonal wanandice is eithci 
exp: ess oi implied Them is an implied wauandice m eveiy 
onerous deed, and an absolute warrandice presumes an onerous 
consideration Express wmmdice is eithei simple, against tho 
future acts of the vendoi, fiom fact and deed against acts whether 
past oi futrne, or absolute, or against all de idly thit is, on any 
ground existing before the sale A cliuse ot wanandice is tlu 
Scottish equivalent of the English covenants foi title By 32 and 
38 Yict c 116 a clause of wanandice in the form given m the 
schedule to tho Act unpoits absolute wanandice as u girds tho 
lands and tho title deeds thereof, and wanandice horn fact an l 
deed as legards tho lents Eor the wananty m the sale ot mov 
ables see Salt 

Unit* cl States — Warnnty m conveyances of leal estate is ex- 
pressly abolished by statute m many States In some Stabs 
wananty is implied on the transfer and indorsement of negotiable 
instruments (3 W1 ) 

WARREN, Samtol (1807-1877), author of Tm 
Thousand a Tear , was bom m Denbighshire m 1807. 
After a curriculum at the univeisity of Edinburgh, of such 
distinction that he made the acquaintance of “ Chnstophei 
North” thiough his undergraduate fame, he began the study 
of medicine, but soon abandoned it for tho English bar 
He entered at the Inner Temple in 1828, and was success 
ful in his profession He took silk m 1851, was made 
recorder of Hull m 1854, represented Medhurst m 
parliament for three years (1856-59), and was rewarded 
by his party leaders in 1 859 with a mastership in lunacy. 
Meantime he had made a much more biilbant success m 
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fiction wilting Very only m his aiai, brioir ho was 
exiled to tho bai, ho had bt^un to write toi Lladiv ol 
His Pasvu/eo fum tit Di a ?/ of a Lot Plrt/si mw appealed 
m that mn & x/me between August 1S30 and October 
1831, being tolloctod into two volumes m 18)2 A 
tlmd volume was published m 1838, tho contents oi 
which appeared originally m the same nn to izine between 
September 1612 and August 1^37 Tht e shell stones, 
most of thorn of a homble clmactu, with moibid niliiest 
shielded undu a moral purport, w pic e vticmoly pupnln, 
xnd so realistic that as Ion, is tho writer remained 
anonymous it was customary for dootois to declare tlpt 
some brothei must bo making capital ot the secret ot 
Ins profession Wanens bint experience as a medical 
student thus stood him m good stood But his *4 cat 
success w is Toi Phommd a Year, which lan m JMa fiuod 
from October 1839 to August ldl, and was published 
separately immediately on its conclusion Clitics com 
plained of th# coaiscness of the workmanship, of tho 
banality of the moralizing, the ciudo ness of the pathos, tho 
iaicical extravagance of the humoui , but meantime tho 
woik established itself as one of the most populai noselb 
of tho century Of the higher qualities of imagination 
and passion Wairen was destitute, but his sketches of 
chai actor, especially iaicical chaiactei, — Tittlebat Titmouse, 
Oily Gammon, Mi Quicksilver (an open caricature of Lord 
Biougliam), — aie bold and strong, forcibly impunted on 
the memory, and the interest oi the stoiy is made to mn 
with a poweiful current Toi seveialyeais 'Wauen was 
content to be known as tho author oi Toi Tkonand a 
Yl tr, and many talcs weie told oi his open pi de m the 
achievement In 18 17 he made anot hoi venture, but Now 
and Thn was not a success Th Lily (ml tlu Pu, a 
squib on the Crystal Palace, published m 1851, though it 
had the honour ot translation into Italian, was a signal 
failure A pessimistic dissertation on Th Intellu trial and 
Moi al Dndopmuit of tho Acjl, publiolicd m 1853, also tell 
fiat, and thoncefoith Warren, aftei publishing his Wot l s, 
Ciitual and Imat/maim , m four volumes m 1854, retired 
on his laurels Ho died at London, July 29, lo77 

B sides his novels md otliei conti lbut ions to Blatlu rod, Which 
wiotcscvcial legal works of leputc — Jntioiiufun to Law Stidus 
(1* 35) L f)a ts ft (nn Llacl stono (1837) Mam al of Purhcnnoitary 
fan (1852) 

Ills whole altitude tow aids the subject ot rnsamtv m its 1 gil 
l elation s was dctci mined by his clen p lccption aid tenacious 
giasp ot the fact that the disease insanity is merely oiu of the 
indicia of legal “ unsoundnt ss of mind ” he thus i educed medical 
cxpatisin to its piopa pioportions, Ira tuating the alienist as x 
witness and not a "judge lhc mastcily bitutv with winch he 
addressed the jmy in the Wmdham mquny bianded as }iactically 
inelc\ int the miss of the evidence piodutu! at the tnal and pie- 
pued the public mind for tho thud section ot the Lunacy R<gula 
lion Act ol 1862 1 To the doctnne of moial insanity ho oflued in 
uneoinpiomising but ineffective and, it must bo confessed, an 
lgnoimt opposition It is doubtful whetha he understood the 
meaning and it is certain that he h id ei studied the evidences, 
of tho theoiy which ho so sevutly eondemns A wnta who 
imagined that the cases of Oxtoid md MaeNnighttn boiu any 
jcscmblance to tho (i obseiv mens cf lmtl w is h u 11} quahhed to 
cntiei/e oven the less woi thy ot his disciples Yet this hostility 
was not altogcthca matron d Exiggciatmg, inlecl mistianslat 
mg, the language of Pmel, m whose work moial ms imty appeals 
as “manic sans dclne, * the English alienists had pussed into then 
soi vice cases winch wue fai less closely allied to insanity than to 
dime, and had clunied, m the name ot science, to return tin 
v ci diet wheuevei menial incompetence existed oi v is picsnmed 
Against these extiav agant pie tensions the school ot Ahteisou md 
I Eolfe arose m hialthy uvoit Iguoiant of, oi possibly not cam g 
to sitt, the lesiduum of fact which undoubtedly they woull ln\e 


1 It is subst m i ally as follows — Under every commission, the 
inquiry shall bo confined to the question whether or not tho alleged 
Inn it ic is, at the time of such inquiry, of unsound mind, and no 
evidence as to his acts, demeanour, oi state of mind at any tine bang 
moie than two years befoie the date of the inquiry shall be receivable 
in proof of insanity, unless tho judge or ma&tu shall athei wise dire* f 
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f mix l m the st in laid litci aime of “mime sans dine, the} 

] 1 i 1 inonl in tml} to l n tiling tnoie than the immoial and 
ill i 1 ] 1 i with w ] i h J u 1 sh ill msts h id n ide them familial 
nl tli i study lit is l t u. it 1 the cacitions of this 

s hoot >r wh U Sima 1 V munnn lis tin flushed meinbei, wo 
o\\ il enus j lous> with win li the dt Rnco ct moial msaint} is 
n w i ^,11 1 1 1 fb n Is tli ms ho Su 'W’mtns Mi uUamn 

1 i HuJ Li m nl dm 1 l — M ml Inanity (1854), also 
lie Hi l i j i I } nhlislio 1 1} V m Olliui 

V \RPINGTON,a muniui 3,nd pRiliRmcntsiyborough 
and nni Let town ct Lnohnd, chief!} m Lanca&hne blit 
] 'll t!} m Clushnc, is situated on the Mersey, neai the 
Soitkcy Ciml, nuL on the Louden and Noith Wesitin 
mam line and stveial branch lues of othoi lailways, 
IS miles T\csn southwest of Manchester 20 east ot Liter 
pool and 182 fiom London The bridge across the 
Mu soy, tormuly foi min:? tho chief passage o\ei the ixvei 
fiom Lancashire to Cheshi o, was paitly destroyed on the 
appioaeh of the lebtls m 1715, ^a& aestored with a watch 
towei m the middlt b} pai Lament in 174X, was leplaced 
b} a wooden stmetuie m lb 12, and was rebuilt of stone in 
1836 at a cost of IGOOO The paush cluuch of St Elplnn, 
a cruciioim building m the JDecoiatcd style, occupies the 
si to of the ancient chmch, which was taken down about 
the bej^nmng of the 15th cenluiy, tho crypt being all ot 
the old btructuie that now remains The church now 
consists ot chancel with chapels, na\e, aisles, ciypt, and 
embattled central towei and spue using to the height cf 
300 feet It w»s lcstoitd xn 1859-67 at a cost of oxu 
<£15,000 Among the pi map d modem public buildings 
aio the town hall, loineil} tho seat of Colonel Wilson 
Patten, now Loid 'Winmaileigh, pmchased m 1S72 at a 
cost of £20,000, the museum and libnry, elected in 
lb 57, enlarged by the addition of an art galleiy and 
lectuieroom in 1876, and agxm extended m 1881, the 
maiket hall (1857), the largo covued maiket shed (1879, 
enlarged lsS5), the public ball (1S62), the public baths 
(1866), the school ot ait (1883)^ the mfiimary and dis 
ponsaiy (1872), the infectious diseases hospital, and the 
Wamngton cleig} orphan institution (1697) The educa 
tional institutions include a fiee grammai school founded 
by one of the Botelu tamiiy m 1526, and a blue coat 
school 

Wamngton, m the penod betoie the introduction of 
railw a} s, possessed special ad\ antages thi ough its connexion 
with the Mersey and Itwell navigation, and it now enjoys 
unusual facilities toi the transit of heavy goods both by 
canal and railway, while its situation midway between 
Manchester and Liveipool, and on the mam line of the 
London and North Western Bail way, forms one ot the chief 
sources of its prospeuty It was referred to by Blome m 
1683 as “a veiy fine and large town which hath a con- 
sidetable market on Wednesday foi linen cloth, corn, 
cattle, provisions, and fish, being much resorted to by the 
Welshmen” It was among the earliest of the manu 
factiumg towns of Lancashire, — coarse linens and checks 
being the manufactures which at first formed its staple 
goods, and afterwards sailcloth and sacking Pei haps it 
is now best know n foi its trade m heavy leather, the 
tanneries m its immediate neighbourhood consuming on an 
aveiage about 10,000 hido* a week It has also a great 
variety of impoitant iron manufactures, including iron m 
bar, hoop, and wire rod, and files and tools and pms 
There are, besides, soap factories, breweries, mailings, 
cotton mills, and glass works The town is divided into 
five wards, four of which aie m Wamngton propei, and one 
m Latchford The corporation act as the urban sanitary 
authority There is a commission of the peace and a police 
force Tho gas supply is managed by the corporation, but 
the water supply is m the hands of a company. The 
population of the parliamentary borough (area 3783 acres) 
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m 1871 was 33,050, and m 1881 it was 15,25 * Tho 
population of the municipal borough (me a 1 Hi icics) id 
the same years was 32,144 and 41,452 
Wainngtm is stated to have boon an ancient I utish an 1 Toman 
town, but them ne no traces of a Rom m s ttl ment n tli noith 
side of the Mei so} On the south side how e} a ncai Wild is^ 1 
them aio a con&idciable \anet} of renuins x Inch s>m i 1 ntii> 
with the station Comlate At Dim sdaj Wamngton unda tic 
natar of "W ahntuno, was at the heal of a hundie l now m 2 ->cl m 
West Dei by Its p cunt name lust oc ms m the 1-th e ntiuy 
when Matthew do tile^ *ave the climch of Vanui tin t) the 
pnoiy of rhui to ai ton bhoitly aftetwmls IV imigt n eum 
mil the famil} ot Iincoma or Titelei the ]n mil i t tl 
1 atleis, eiils an l dukes ot Oiimnlc Su A\ illi ii 1 ct 1 i wJ 
was hi^li bheuif ot the county and gouiuri ol Hie ixstl ci 
Lancaster, obtained foi it in 1255 fiom Him} 111 the giant of a 
fan ot thice di}S duiation In the r tli of L Iwul 1 (1-77) th 
chaitei was renewed, xnd anothei was iltunc l m 1-8 A1 ut 
1582 it was bought by the h elands, and m 16ol it c imo mt > the 
possession of William booth, jUthu of Su Gcoi^ 1 xdh, fust Lu l 
Dilamexo Duim*, the civil wai it was hell, m 161 In the 1 m n 
b> James Lord Stian^e seventh eail of Bub} who foi tiiic 1 it at 
c?Hit oxicnse, and male it a contie foi Ro} ilist < nusion 1 ut 
ittei a sic^e oi iiv e da} s it sun endued to th P ulnmcntaij ti ) j] 
After tho b ttlc ol Tieston m 104S the lcmiunt ot th Ink t 
IT imilton s ximy un lei G neiul Baillic lallic l at M anin fen, ai 1 
l Obsessed thoxnseb os of tho l ridge but suucmleicd on th i\ \ io i h 
ot Ciomwell Htmy Bi >th sound Loid Delamae w is eu it d 
eail of anmgion on lus ictnemcnt fiom the chanc lloislup at the 
exchequ r m lo30 The townie ciud pailiamcntai^ upicsenti 
tion m 1832, aid was ineoipoiated m lol7 Amon n \ isons < t 
eminence connected with Wamngton an Di Ail m i htoi ( i tin 
JhcHo mnj of General Bi g aphy , Lucy Aikm, Mis bail aul l, T >hu 
hay, the clockmal ti who assisted Aihwnght m his imehmual 
experiments, and Di Joseph Priestley 
See Wa^mtiftan n ilfo in Glietham Society s Pul 1 eat ons v 1 v n A it tl 
of tht, Lodi (fWartfUidtijtl ti it / it C tine aft i if ( / t 

ibil vol Ikxxm antKwu H i aq Foil ot tl c Vano (flit t ft t J 
1 11 in tin. publications f the Mmchcsta i ecoul Society lbs> henti cl 
Jhojile s of Yu i \jton Worthi s lb 

WARSAW, a government of Russian Poland, occupies 
a nairow strip ot hnd to the left of the lowei Bug and 
of the Vistula from its junction with the Bug to the 
Prussian frontier, and is bounded by the Polish go\om 
ments of Ptock and Lomza on the N , &ied3ce on the TI , 
and Radom, Piotikow, and Kalis/ on the B It has an 
area of 5623 squaie miles and m 1885 the population w as 
971,730, of whom 384,000 weie then reckoned as Jiving in 
the capital It occupies the great plain of central Poland 
and Mazoua, and is low and flat, with only a few hills xn 
the south, and along the course ot the Vistula in tho noi Ih 
west, wheie the terraces on the left hank descend by steep 
slopes to the mer Tomble inundations often devastate 
the legion adjacent to the confluence of tho Vistula with 
the Naiew and Bug, and mai&hes cover tho low Ijmg 
giounds The soil, which consists chiefly either ot bouldu 
clay, lacustrine clajs, or sandy fluviatile deposits, is not 
particulaily fertile The Vistula tiaveiscs the go\ eminent 
from south east to north west, and is joined by the Naiew 
and Bug fiom the right, and by the B/uia from the loft 
It is an important channel of communication (see Poland, 
vol xix p 307) 

The population consists of Poles and Ma/ms (Roman C ni hobos, 
76 per cent ), Tew r s (15 por cent ), and G a mans (9 per cent ) J ho 
Die it and Little Russians number onl} a few thousands, and tho 
iouner ue gathered elnetl) m tho towns 

OHho 3,256,800 icrcs ie to i tered, ncaily two thuds of which aic 
aiank land 1,197,000 ancs belong to tho pcasantiy (70,724 lionst- 
holds), 2 >7,000 to the mown, and the lemamder to 4526 small and 
1190 large piopnotoxs , 118 000 acies are under forests In tho 
west the Germans axe lapully colonizing the country, and it was 
reckoned m 1885 that no less than 373,000 acies, i $ , nc nly one 
eighth of the territory, and a still laxgci piopoxtion of the ax ibl< 
land, belonged to 426Q fcuetgneis, cluelly Gcxmans Agricultmc is 
the pi e\ an mg occupation, and reaches great pel feetion on, some 
estates Beet is extensively giown Cattle breeding is also of 
impoitance 

Manufhctoes have developed rapidly ot late, especially in 
Wamw anditsncimt} In 1685 thexewere J575establmhmuits, 
employing 35, 400 operatives, with an output valued at 64,700,600 
roubles Sugar works occupied a prominent place In 1886 nine- 
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tccn su_,xi -ft oils and lefmencs cnijlojcd 8925 cpuxlxvis u l 
I loduccd 6 450 000 cwts cf ixv and o 220 000 of lcfmc l su*, i 
llitclfaih i caijcts vocllcn clotli, nnclunuy l rots aid shoes 
splits aid 1 cci ic anion., 11 o otliu items j loduecd 
dli ^ovaniii i tisdivi Icdmtt Unite n dislucts the chief tew ns 
ot win h aie Wusw\ (jrt) Uom (1170 inhabit nts) G u 
Ivilwam (2030) Go&tjmn (8870) Giojee ( 500) Lutno (1 210) 
i (8720) Novo Minsk (1830), Lal/iciovo fbbO) I il/pnin 
(1200) Slimcvucc (o720) &o hic/cw ( 1*0) nd ‘Wioclnvcl 
(20 000) Novy JDvvoi (1420) NWawo, (2 o 0), Comlmi (3000), 
ai 1 sevci tl otheis h ivc mumcq xl institutions 

WAloAW (Wanawa), capital ot Folmd, and chid 
town oi the above government, is K dutifully sijuateel on 
the left bank ot the Vistula, 395 mile to the oast uf 
Lulm, and 700 miles to onthwest of St Pctcisbui * 
It stands on a ten ace neatly 100 feet m height, which 
stretches fai to the westwaid, and descends by steep dopes 



towaids the river, leaving a broad beach at its base The 
suburb of Fiaga on the light bank of the Vistula, hero 
fiom 450 to 830 yaids broad, is connected with Wax saw 
by two bridges, — the lailway bridge, which passes njit 
undei the guns ot the Alexandrovsk citadel to the noith, 
and the Alexandrovsk bridge in the centie of the town 

With its population of nearly 450,000, its beautiful 
liver, its ample communications and its commerce, its 
umvcisity and scientific societies, its palaces and numeious 
places ot amusement, Warsaw is one ot the most pleasant 
as well as one of the most animated cities of eastern Europe 
In Russia it is excelled m impoitance by the two Russian 
capitals only, and doubtless it would have attained even 
a larger population, and a yet highci place m the woild of 
commeice and intellect, weio it not for its sad and chequered 
histoiy, and the foreign domination of which the traveller 
is reminded at every step 

Situated m a textile plain, on a great navigable uvei, 
bolow its junction with the Ptlica and. Wepiz, which water 
southern Poland, and above its junction with the NTaicw 
and Bug, which water a wide region m the east, it became 
m media- val times the chief entrcpOt for the trade of those 
textile and populous valleys with westem Ernope Its 
position m the territory of Mazovia, which was neither 
Polish nor Lithuanian, and, so to say, remained neutral 
between the two nval powers which constituted the 
united kingdom, it became the capital of both, to the do- 
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tumentct the purely lob h Cn.ec vv ml flic idlraunaxi 
A din And now, conutxtcd a n i 1 v i tun 1 ne 
with Vionnt, uoutli we tun J u a 1 < t w c 1 <. i 
bu OJ Eantzn md 1 e lm ^ i * um i ) it lib 1 ct l 
uic ol the most mqoitait oi im i \1 eit e u* u t n 
Elliott Tho south vestun uh ^ collects i vi L 
Rodz the Mmchc t i ot It hi 1 wil th i cJ c 
lields ol Jsj tie e, w Inch i A j. ly it tc eh \ v c i n aim 
faetiues with coil nd non, si tint A iv inJ its nu^li 
bouiliood h iv e l u ome i c ntie- f i 11 3 i id ol mu ife* 
tines, .gtitly aid d ui hen evel \ n ni l y the lu to h 
technical ti aiiuu^ i id O euu o l su| i enty ci el e en^mce 
rt the J olid) c \\ nd, a v ell as 1} the 1 id, t t and m 
tclli^enec of its uti uis The ], cnoleil winks 1 de^ei 
tations ot Vaisaw artLsins, who nevn tail d to tile «. i 
active pait m the Polish msui citio is, e jecidlly ui I7 ( c , 
1631, and 16G considuahlj chc( Ltd, I ut could not wliclly 
stop the mdustml pio^nss of the tov n, Lut the 1 nes ci 
customhouse^ •which sunomid Poland, and thus linn the 
Waisavv maiket, as aGo the Russian luic, wl ith militites 
against the piogicss of Poh&h science, tcchnolo 0 y and ail, 
aie so many obstacles to the dovdoimcnt ot its mini il 
lesouiecs The population oi Waisavv his nevertheless 
giown xapidly of late, liavm^ risen fiom 101,008 m 1800, 
and 270,000 m 1872, to 4 >0,570 m 13S7, of these mou 
thin 25,000 aio trcimans, and one thud aic Tews (11,000 
in I860, and 117,300 m 1879) The Lucian to amson 
amounts to ne uly 20,000 men 

The sticets of Waisavv aie very miniated, and ai^ 
adorned with man} fine buildin 0 s — laitly due to the old 
Polish nobility's love of display (theio aic more Ihu 
160 palates, 00 of which have been confiscated by tLe 
Eussian Government) partly chin hesand cithedials (179 
Catholic, 6 (aoek, and 2 Luthuan, scveial s}nago ues 
14 monasteries, and 4 nunnenes), and lnitly public 1 uild 
m to s,' — schools, ho&i tal , scicnt fie societies, — elected at 
gicat expense by the manicq abty ci by finale bodLe^ 
line public to ardens and sevual monuments luithei tn 
belh&h the city The present university, teunded as the 
£ Grlawnaja Szkofa, ? m 1316, hut closed m IS 32, was 
a to ara opened m 1861 , it has a l email ubh libiaiy of moie 
than 350,000 volumes liehnatual history collet tie ns a 
line botanic gai den, and an obsuvatoiy well known for its 
astionomical woik Theie aie 75 piofessns and nearly 
1000 students The teaching is m Eu sna, and mostly by 
Russians, and the close intercourse which used to exist 
between the umvcisity and the educated classes of Poland 
is becoming a thing ot the past The neb umvcisity 
libiaiy, one of the largest in the world, was confiscated m 
1794, and transferred to fet Pcteisbuig, wheic it became 
the nucleus of the present imperial public libiaiy,, and, 
after the msuirection oi 1831, it was again lonsaeked for 
the same purpose The medical school, which enjoys high 
lepute m the scientific world, still retains the light of 
teaching m Polish, and has about 220 students The same 
privilege is enjoyed by the school of aits, tho academy oi 
agriculture and torestiy, and the conservatory ot music, 
all of which aie high class institutions There are, besides, 
six classical gymnasia, two “ieal” schools, and numeious 
elemental y schools The museum of the society ot fine 
aits is rich in examples of ancient and modem art The 
association ot the fuends of science and the histoncal and 
agricultural societies of Wax saw weie once well known, 
but all were closed aftei tho m&unections, and now they liv c 
but a precanous life, the scientific works which continue to 
be produced m Poland being partly published at Ciacow 
The great theatre foi Polish diama and the ballet is a 
fine building which leally includes two theatres under the 
same roof , but the pride of Warsaw is its theatre m the 
Razienki gardens, which were laid out in an old hod of 
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tlie Vistula by Stanislaus Augustus Poniatowski, and have 
beautiful shady alleys, artificial ponds, an elegant little 
palace with ceilings painted by Bacciarelli, several impe- 
rial villas, and a monument to Sobieski. An artificial 
ruiu on an bland makes an open-air theatre, the stage of 
which is sepaiated from the auditorium by a channel of 
water, and the decorations of which blend with the parks 
aud the palace behind. Two other public gardens, with 
alleys of old chestnut trees, are situated in the centre of 
the city. One of these, the iSaski Ogrod, or Saxon garden 
(17 acre^), which has a summer theatre and excellent 
fountains, and is richly adorned with statues and dowers, 
is one of the most beautiful in Europe ; it is the resort of 
the Warsaw aristocracy. The Krasinski garden, uow some- 
what less frequented, and many other smaller squares 
and gardens in the theatres of which Polish and German 
companies give their summer representations, contribute 
very much to the enlivenment cJf the streets of Warsaw; 
while the variety of smart national costume^ still worn by 
the Polish peasantry gives colour and brightness to the 
crowds which throng them. 

Waisaw is semiciicul.ir in plan, tlie diameter, nearly 5 miles in 
length, lying along tlio Vistula. The central point of tho life of 
tlie place is the castlo (Zainek Krolewski) on Sigismimd Squaie. 
It was built by tho dukes of Ma/ovia, enlarged by Sigismund III. 
(whoso memonal stands opposite) and Ladislaus IV., and em- 
bellished by Stanislaus Augustus. At present it is inhabited by 
tho “govemor-geneial of the provinces on the Vistula,” and its 
picturos and other ait tieasiueH have been removed to St Peters- 
burg. Four main thoroughfares radiate from it : one, the Krakow- 
skie Pizedmieseie, tlie best sheet in Waisaw, inns southward. It 
is continued hy tho Nowy Sui.it and tlie Ujazdowska Aleja avenue, 
which leads to the Lazionki gardens. Many iino buildings are 
found in tlieso two sheets — the chinch of tho Bernardino convent; 
the house of the benevolent society; the Carmelite church, now 
closed, where the crown m chives of Poland are still kept; the ncli 
JRadziwill palace, now inhabited by the governor-general ; the 
umveisily, Saxon Square, on which Nicholas I. oidered the 
erection of a momoiial to the Polish genetals who refused to take 
part in tho insun ection of 1831 and weie thercfoio shot by the 
insurgents ; the Saxon gaidcn behind the squaio ; tho line palaces 
of the Potockis, the Oginskis, the Druskis, &c. ; the chinch of the 
Holy Oioss, elected m 1082-96, the richest in Warsaw; the 
palace of tho Kiasinskb, with library and museum; the statue of 
Copernicus, by Tliorwaldsen, erected in 1822 by national subscrip- 
tion; the bouse of the friends of natural history, now a gym- 
nasium; the palace of tho #amojskis, now confiscated and trans- 
formed into a building for subalterns of tho garrison ; the church 
of St Alexander, erected to commemorate tho i ©-establishment of 
the kingdom of Poland ; and the deaf and dumb asylum. The 
Ujazdowska Aleja avenue, planted with lime-trees and surrounded 
by cafes and various places of amusement, is the Champs Elysces 
of Warsaw. It leads to tho Eazionki park, and to the Belvedere 
palace, now the summer residence of the governor-general, and 
farther west to tho Mokotow&ki parade ground, which is surrounded 
on. the south and west by the smoky chimneys of the manufacturing 
district. Another great street, the Marszafkowska, runs parallel to 
the Ujazdowska from tho Saxon garden to this parade ground, on 
tho south-east of which are the Russian barracks. The above- ! 
mentioned streets aro crossed by another series running west and 
east, tho chief of them being the Senatorska, which begins at 
Sigismund Square and contains the best shops. The palace of the 
archbishops of Gnesen and primates of Poland, confiscated hy the 
Prussian Government, and now used by the ministry of education, 
tho bank of Poland, tho fine mansion-hou&e burned in 186$ and 
now rebuilt as police bureau, the small Pod Blaehol palace, now 
occupied by a chancery, the theatre, the old mint, the chief post- 
office, the beautiful Reformed church, the exchange, the school 
of subaltern officers, and several palaces are grouped in Senators’ 
Street, which is joined from tho north hy Miodowa Street, in which 
are situated the fine church of the Capuchins, erected in 1683 to 
commemorate the victory of John Sobieski over the Turks, tho 
palace of the archbishop of Warsaw, and the Russian cathedral. 

To the west Senators* Street is continued by Electors 9 Street, 
Where is the very elegant modem church of St Charles Borromeo 
and the Chtodtia leading to tho suburb of Wola, with a large field 
whore tho kings of Poland used to be elected. In Leshno Street 
which touches oft from Senators’ Street, aro the Zelazaa Brama, or 
Iron Gate, in the mmket-place, the gostinyi dvor or bazaar, the 
arsenal, and the Wieiopolski barracks. The eomotorics, the summer 
burjacks of the troops (Powouz&ki lager), and the artillery barracks 
be to the north-west J 
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To the uoi fli ol Sigismund Squaie is the old town— Staio Miasto 
—the Jewish quarter, and faither north still the Aloxamliovsk 
utadel. The old town vay much recalls old Gennuny by its nanow 
streets and old buildings; it lias the chui eh of St John at its 
entrance, and farther down tlie cathedial, which is the oldest 
church of Warsaw, having been built in the 13th centuiy and ic- 
stoied m the 17th. Tho citadel, elected m 1832-35 as a punish- 
ment foi the insurrection of 1831, is of the old type, with six foils 
too close to the walls ot the foitiess to he useful m modem waiiaie. 
The railway bridge, built in 1865 and 570 yaids long, begins under 
the walls of the utadd and is piotecfced on tlio light bank of the 
Vistula by the Slnvnicki tftc d< front. 

The subiub ol Piaga, on the light bank of the Vistula, is pooily 
built and ^Hen flooded ; but the bloody assaults which led to its 
captuie in 1794 by tho Russians under Suwaiolf, aud in 1831 by 
Paskevitch, give it a name m histoiy. 

Indtt'it'nj and Trade . — Wuisaw has of late become industrially 
impoitant, and now has moio than 320 establishments employing 
ncaily 20,000 woikmen, and pioducing to the amount ot ne.uly 40 
million roubles annually. Tlie leading industries aie the produc- 
tion of plated silver ware, with a wide market throughout Russia, 
machinery and engines, chemicals, musical instillments, especi- 
ally pianos, caipets, hoots, and shoes, largely expoited, c.uiiages, 
woollen cloth, leather warns, spirits, and beer. The trade of 
Woisaw is considerable. Nearly 14,000,000 cwts. ol coal and 
4,800,000 evts. of miscellaneous goods aie imported by l ail fiom 
the south-west (Xiclce, Lodz, aud Galicia), and 3,200,000 cw'ts. 
of manufactured goods, corn, flax, &o., aie exported in the same 
direction. Corn and flax are imported to the amount of 7,000,000 
cwts. fiom the south-east and east, and expoited to Prussia to the 
amount of 5,300,000 cwts. by rail and partly down tho Vistula, 
while the total railway traffic is represented hy 31,400,000 cwts. of 
meiehandise brought in and 18,000,000 cwts. sent away. To all 
this must bo added the traffic on the Vistula (about 3,000,000 
cwts . ). A great proportion of the tiade is in tho hands of Gormans, 
especially of Jews. 

The suburbs of Warsaw are surroundod by villas, palaces, and 
battlefields. Wilanow, the palace ot John Sobieski, now belonging 
to the Potockis, was partly built by Turkish prisoners in a imo 
Italian style, and is now renowned lor its historical portraits and 
pictures. It is situated to tho south of Warsaw, together with 
many other fine villas (Morysin, Natolin, Krolikamia, which also 
has a putuve galleiy, &c.). The Maiymont, an old country 
residence of the wife of John Sobieski, and tho Kaskada, much 
visited by the inhabitants of Waisaw, in the north, tho Saska 
Kempa on the right hank of the Vistula, and tho castle of Jabfona 
down the Vistula are among others that deserve mention. 

The events associated with the name of Piaga have been alieady 
alluded to. Among other battlefields iu the neighbourhood of 
Warsaw is that of Groehowo, where the Polish troops were debated 
in 1831 alter a gallant tight. Raszyn saw its fields covered with 
blood in the war of 1809 with Austiia ; at Maciejowiee, 50 miles up 
the Vistula, Kosciuszko was wounded and taken by tho Russians 
in 1794 ; and 20 miles down the liver stands the fortress of Mo<Uin ; 
now Novogeorgievsk, fortified hy Napoleon, taken in 1813 hy the 
Russians, and the last stronghold of tho Poles during the insuirec- 
tion of 1831. 

History , — The history of Warsaw from the 16th century onwards 
is intimately connected with that of Poland (q.v.). The precise 
date of tho foundation of the town is not known. Tho banks of 
the Vistula between the Pilica and tho Narow must have been 
inhabited from a very early period, and it is supposed that Conrad, 
duke of Mazo via, erected a castle on the piesent site of Warsaw as 
early as the 9 th century. Oasimii the Just is supposed to have 
fortified it in the 11th century, but Warsaw is not mentioned in 
annals before 1224. Until 1526 it was the icsidenco of tho dukes 
of Mazovia, but when their dynasty was extinguished the laud 
of the Mazurs, till then independent, was annexed to Poland, When 
Poland and Lithuania became united, it was chosen as the royal 
residence. Sigismund Augustus (Wasa) made it the real capital of 
Poland, and from 1572 onwards the election of tho kings of Poland 
took place on tho field of Wola. From the 17th century possession 
of it was continually disputed by tlie Swedes, tho Russians, and 
the Brandeuburgeis and the Austrians. Charles Gustavus of 
Sweden took it in 1655 and kept it for a year ; the Polos letook it 
m July 1656 but lost it again almost immediately. Augustus IT. 
and Augustus III, did much for its embellishment, but it had much 
to suffer during tho noithern war. Chailes XII. took it in 1702, 
but in the following year peace was made between the Swedes and 
Stanislaus Lezczynski, md it becamo fieo again. Tim dismdcrly 
nils of the Rzoe Pospolita opened a large field for Russian hif ligue, 
and m 1764 the Russians took possession of it and secured tlie 
election of Stanislaus Poniatowski, which led in 1773 to tho first 
partition of Poland. In November 1794 tlio Russians took it again, 
after the bloody assault on Praga, but next year, in tho third 
paction of Poland, Warsaw was given to Pmssia. Iu November 
1806 tlie town was occupied by tho troops of Napoleon, and after 
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tho pcaiio of Tilsit was made the capital ot the independent duchy 
of \\,iisaw; hut the Austrians look il on Apnl i21, 160!), and Up l 
it till .Juno 2, \\hen it once more became independent, but only tor 
d tow ytcii'5. The Russians tmally took it on b’obiuary 8, 1613, 
feiuee which time they have always retained it. On No\ ember 
20, ISoO, Warsaw gave the signal of tho gicat hut misiueci>>ful 
lnsuiK ction which lasted neaily one year ; it was taken attei great 
bloodshed by Paskevitch, on September 7» 1831. T)epoi tat ions 
ou a urge scale, executions, and umlrscahon of the domains of 
the nobility followed, and until 185G Warsaw n*m lined under 
severe military ml e. In 1882 a senes ol demolish atious began to 
be made m Wusaw in favour ot the ludepemhnue of belaud, 
and after a ^bloody repression a geneial lusunection followed in 
January 1803, the .Russians leniaimng, how r ever, nm^teis of the 
situation. The Russian Government now decided to take the 1 most 
stiingcnt measures to crush the poweis ot the clergy, the lauded 
nobility, and the tuibulent Warsaw aitisans and educated classes. 
llAceutions, banisliment to the convict prisons of Sibei la, and con- 
iisc itiou ot estates followed. Depoitation to Sibona and the inteiior 
ot Russia w as c, lined out on an unhcaid-of scale. Scientific societies 
and high schools weio closed; monasteries and nunnej les weio 
emptied. Hundreds of Russian ottuials weie called in to till up 
administrative posts, the schools, and the university; the Russian 
language was rendered obligatory m official acts, in all legal pro- 
ceedings, and even, to a gieat extent, m trade. The very name of 
Poland was expunged fioin official writings, and, while the old 
institutions were abolished, the Russian tribunals and administra- 
tive institutions weio introduced. The seifs weie liberated. See 
Poland, 

Officially, Warsaw is now simply the chief town of tho govern- 
ment of Warsaw, the residence of the governor-gen oial of the pro- 
vinces on tho Vistula and the commander of the Warsaw military 
district, and the see of the Roman and Greek aicli bishops. But it 
continues to be the heart of the Polish nationality. (P. A. K. ) 

WART is a papillary excrescence of the surface, most 
commonly of tlie skin, but in special circumstances also 
of the transitional and mucous membranes. Tho ordinary 
broad and flat warts of the skin occur mostly upon the 
hands of children and young persons ; a long pendulous 
variety occurs about the chin or neck of children who are 
constitutionally delicate (it used to be thought a mark of 
scrofula) and on the scalp in adults. Both the broad 
sessile warts of the fingers or hands and the thin hanging 
warts of the neck and head are apt to come out in numbers 
at a time ; a crop of them suddenly appears, to disappear 
after a time with equal suddenness. Hence the supposed 
efficacy of charms. A bingie wart will sometimes remain 
when the general eruption has vanished. The liability to 
crops of warts runs in families. In after life a wart on 
tho hands or fingers is usually brought ou by some 
irritation, often repeated, even if it be slight. A special 
form has been observed on the hands of those much 
occupied with anatomical dissection. Chimney-sweeps 
and workers in coal-tar, petroleum, &c,, are subject to 
warts, which often become cancerous. Ordinary innocent 
warts occur singly in later life on the nose or lips or other 
parts of the face, sometimes on the tongue. Towards old 
age there are apt to be broad and flattened patches of 
warts on tho back, of a greasy consistence and brownish 
colour. 

A wart consists essentially of a framework or ground- 
plan of small blood-vessels supported by bands of fibrous 
tissue, and a more or less thick covering of epidermic 
scales. When the wart is young, the surface is a rounded 
and even knob ; as it gets rubbed and worn the surface 
appears cleft into thread-liko projecting points. The 
blood-vessels, whose outgrowth from tho surface really 
makes the wart, may either be in a cluster of parallel 
loops, in which case we have the common broad and sessile 
wart, or the vessels may branch from a single stem, 
making the dendriform pattern of the long, slim, and 
pendulous warts of the chin and neck. The same two 
kinds of pattern occur also in warts of the transitional or 
mucous surfaces. (For a figure of a dendriform wart, see 
Pathology, yoL xviii. fig. 43, p. 379.) A wart of either 
pattern is a projection of the system of cutaneous blood- 
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vessels beyond the surface. It is owing to its vascular 
ground-plan that a wart is liable to come back after being 
shaved off; the vessel or vessels aio cut down to the 
level ot the skin, hut the current of bluod is still forced 
into the stem, and the branches tend to bo tin own out 
beyond the surface as befuro. This fact has a hearing on 
the treatment of warts. If they are shaved or suipped 
oif, the blood-vessels of the stem should be destroyed at 
the same time by caustic, or made to shri\el by an 
astringent. The same end is sened by a gradually 
tightening ligature (such as a thread of elastic pulled out 
from an old brace) round the base or neck of the wait; 
an oidinary thread is apt to cut too deep and may cause 
suppuration. The best treatment is to rub an astringent, 
or acid, or caustic substance into the suiface of the wart. 
Glacial acetic acid may be applied on the end of a glass 
rod, or by a camel-hair biUsh, care being taken not to 
touch the adjoining skin. A solution of pereliloride of 
iron is also elective in the same way. Nitrate of silver 
is objectionable, owing to the black stains loft by it. A 
simple domestic remedy, often effectual, is the astringent 
and acrid juice of tho common stonecrop (Seefuni acre) 
rubbed into the wart, time after time, from the freshly 
gathered herb. The result of these various applications 
is that the w T art loses its turgor or firmness, shrivels up, 
and eventually falls off. 

A peculiar form of wait, known as rw j uyos, occurs endoiuically 
in eeuain valleys of the Peruvian Andes, especially in the legion 
of the Cerro de Pasco. It isJxdieved to have been one of the caubes 
of the excessive moitality horn hremonhages of the skin among 
tho troop* of Pizarro. In recent times attention was called to it 
by Dr Archibald Smith in 1842 ; in 1874, during the making of 
the Tian^-Andean Railway, it caused a considerable loss of liio 
among JBnglish navvies and engineers. .Strangers of the white lace 
sutler much more severely hom it than the acclimatized or the 
natives. It is sometimes epidemic and peculiaily fatal. Its en- 
demic seats are certain deep and narrow valleys travel sed by a 
mountain stream or ton out and coveied with luxuriant vegetation; 
wlicio tire valley widens tho endemic influence is no longer felt 
The waits may be lew ox many, up to several hundreds ; they occur 
on internal mucous membianes as well as on the bkin. Their out- 
bioak is pleaded lor some weeks by a feverish state and by pains 
in the limbs. These symptoms disappear when the warts come 
out ; they are at first reddish spots about the size of a pea, but 
grow to be rounded or conical excrescences as laigc as a raspberry 
01 filbert, or pigeon’s egg ; after a time the surface becomes ragged 
or fissured (as in an ordmaiy wait), especially when mbhed or 
chafed, and blood begins to ooze, "which may amount to consider- 
able hemorrhage. Death (in about 10 per cent, of eases) is due to 
loss of blood, or to the protracted ulceration following the fall of 
the wails. The disease lasts usually seveial months ; but a feeble 
state of tho system may remain long after tho warts aie all gone. 
The excrescences (besides those of the internal membranes) occur 
in the favourite situations of common warts — the fingers and back 
of tho hand (also the toes and back of the foot), the face and neck, 
and among the hair of the head. 

See Iliisch, Geoyraphual and Historical Pathology > vol.ii., Engl, tuns., 1885. 

WARTON. Three authors of this name, a father and 
two sons, were leaders of reaction against the didactic 
poetry of Pope’s school, and did much to help forward tlie 
descriptive and romantic revival. 

Thomas Warton (1688-1745), satirized in Term Filins 
(February 18, 1721) as “squinting Tom of Maudlin,” was 
vicar of Basingstoke in Hampshire, and professor of poetry 
at Oxford. He published nothing during his lifetime, but 
after his death his son Joseph published some of his poetry 
under the title Poems on Several Occasiotis, 1748. 

Joseph Warton (1722-1800), eldest son of the preced- 
ing, was born at Dunsford, in Surrey, in 1722, and sent to 
Winchester school in 1736. Collins was already there, and 
tho school seems to have been at the time quite a nest of 
singing birds, quickened into unusual ambition by a visit 
from Pope. Collins and Warton became close friends, read 
Milton and Spenser together, and wrote verses which they 
sent to the Gentlemans Magazine, verses of such promise 
that Johnson formally criticized them. The two friends 
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went to Oxford together, and took the degree of B.A. in 
the same year (1743)* Warton was far from having the 
genius of Collins, but he had abundance of poetical enthu- 
siasm, and they were at one in their impatience under the 
prevailing taste for moral and ethical poetry. Whoever 
wishes to understand how early the discontent under 
Pope’s ascendency began should read Warton’s The En- 
thusiast, or The Love of Nature, and remember that it was 
written by an undergraduate in 1740, while Pope was still 
alive. Warton sounded a bold note in 1746, in the preface 
to his Odes on Several Subjects. “ As he is convinced,” he 
wrote, “ that the fashion of moralizing in verses has been 
carried too far, and as he looks upon invention and 
imagination to be the chief faculties of a poet, so he will 
be happy if the following odes may be looked upon as 
an attempt to bring back poetry into its right channel.” 
Warton thereafter married, became a country clergyman, a 
master in Winchester school, eventually for thirty years 
(1766-96) a much respected headmaster, • but all his 
leisure was given to literature, and he remained constant 
to his conception of the “ right channel” in poetry, though 
he soon abandoned the idea of setting the world right by 
his own example. He became an active and prominent 
man of letters, produced an edition of Virgil, in 1753, 
with distinguished coadjutors, and a translation of the 
Eclogues and the Georgies , and a preparatory essay by him- 
self ; made the acquaintance of Johnson, and wrote papers 
on Shakespeare and Homer in The Adventurer ; published 
the first part of an essay on Pcf^e in 1756, an essay re- 
garded at the time as revolutionary, by Dictator Johnson 
at least, because it put Pope in the second rank to 
Shakespeare, Spenser, and Milton, on the ground that 
moral and ethical poetty, however excellent, is an inferior 
species ; held his own against Johnson in the Literary Club ; 
and, after enduring many jests about the promised second 
part and the delay in its appearance, published it at last, 
retracting nothing, in 1782. Of this essay Campbell justly 
says that “ it abounds with criticism of more research than 
Addison’s, of more amenity than Hurd’s or Warburton’s, 
and of more insinuating tact than Johnson’s.” Warton’s 
edition of Pope was the work of his old age ; when pub' 
lished in 1797, it found a larger number of sympathizers 
with his criticism of the poetic, idol of the 18th century 
than had welcomed his first essay forty years before in 
the same vein. The last three years of the critic’s life 
r were spent in preparing an edition of Dryden, which was 
completed and published ■ by his son in 18 1 1 , He died in 
' London in February 1800, at the, age of seventy-eight. 

: Thomas Waetom (1728-1790), the younger brother of 
Joseph, at least as active and influential as he in enlarg- 
ing the poetic ideas of , the 18th century, was born at 
Basingstoke in 1728. He was stiU more precocious as a 
poet than Ms brother— translated one of Martial’s epigram^ 
at nine, and wrote The Pleasures ofMelmcholyGi seventeen 
—and he showed exactly the same bent, Milton and Spenser 
, his, f&yourife poets* though he u did not fail to 
, cultivate his mind with the soft thdllings of the tragic 
muse” of Shakespeare. He wrote as follows in 1745 
; v •: Through soft song though all the Oraces breathe, . / . 


Oxford). He did not altogether abandon verse ; his sonnets, 
especially, which are the best of his poems, were written 
later, and during the last six years of his life he was poet- 
laureate, and one of the happiest in the execution of the 
delicate duties that have ever held the office. But his 
main energies were given to omnivorous poetical reading 
and criticism. He was the first to turn to literary account 
the mediaeval treasures of the Bodleian Library. It was 
through him, in fact, that the mediaeval spirit which always 
lingered in Oxford first began to stir after its long inaction, 
and to claim an influence in themodern world. Warton, like 
his brother, entered the church, and held, one after another, 
various livings, but he did not marry. ' He gave little atten- 
tion to his clerical duties, and Oxford always remained his 
home. He was a very easy and convivial as well as a very 
learned don, with a taste for pothouses and crowds as 
well as dim aisles and romances in manuscript and black 
letter. The first proof that he gave of his extraordinarily 
wide scholarship was in Ms Observations on the Poetry of 
Spenser, published in 1754, when the author was twenty- 
six. Three years later he was appointed professor of poetry 
and held the office for ten years, sending round, according 
to the story, at the beginning of term to inquire whether 
anybody wished him to lecture. The first volume of his 
monumental work, The History of English Poetry , appeared 
twenty years later, in 1774, the second volume in 1778, and 
the third in 1781. A work of such enormous labour and 
research could proceed but slowly, and it was no wonder 
that Warton flagged in the execution of it, and stopped 
to refresh himself with annotating the. minor poems of 
Milton, pouring out in this delightful work the accumu- 
lated suggestions of forty years. Specialists may here and 
there detect errors and imperfections in Warton’s History , 
but its miscellaneous and curious lore must make it 
always an interesting book, while its breadth and exactness 
of scholarship must always command wonder and respect. 
Through this work Warton became the veritable literary- 
father of Sir Walter Scott ; if he could have lived to read 
the Lay and Marmion he would have found realized there 
what he vaguely desiderated in modern poetry. Among 
Warton’s minor works w r ere a selection of Roman metrical 
inscriptions (1758); the humorous Oxford Companion to 
the Guide and Guide to the Companion (1762); The Oxford 
Sausage ( 1764); an edition of Theocritus (1770) ; lives of 
Thomas Pope and Bathurst, college benefactors; a History 
of the Antiquities of Kiddington Parish , of which he held 
the living (1781) j and an Inquiry into the Authenticity 
of the Poem attributed to Thomas Rowley (1782). His 
busy and convivial life was ended by a paralytic stroke in, 
May 1790. (w. m.) 

WARWICK, a midland county of England, is bounded Hat. 
on the N, by Stafford, on the E. by Leicester and North- 
ampton, on the S. by Oxford and Gloucester, and on 
the W. by Worcester. Its greatest length from north to 
south is 50 miles, and its greatest breadth 33 miles. Its 
area is 566,458 acres, or about 885 square miles. Camden 
describes it as being “ divided into two parts, the Feldon 
and. Woodland [or Arden], that is into' a plain ehamp&in 
and a woody country; which parts, the Avon, running 
crookedlie from north-east to south-west, doth, after, a sort, 

1 sever one from the other.” * • 1 : t , / , - ;/ ^ . -v ^ ' 

Surface and Geology.— The surface of the county is 
of a gently undulating naturei . For a' description of the ' , 
scenery and early history the deader -is referred to the , ' 

v' ,;v 
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south west of the Trl^e Fills is Piailes Fill Some oles ateJ 
land is found at Coiloj, Oldbuiy, Haitshill, <Vc in tht 
noiili of the county 

Tlio lofty elevation of the county m genual is oi idem ed 
by the fict that nvois How liom. it in several dneo 4 'i >ns 
toninbuting to each of the thioo systems of the c euin, 
iLent, and Thames The Aion uses in Northampton 
&hnc ? and flowin^ south west tl lou^li the county iuu\c 
on its way the Swiit, ">owe L am Ttchene, Stem Alnc and 
otliei tiibutanes and falls into the Scum at Tewk sbuiy 
It is nau^abh toi baizes up to Sti itloul and is ueli in 
its associations with Snakespeai The Taut uses in 
Staff Didshne, and flowing through the northern poitnn of 
Warwickshire takes m the Cole, Blythe Anl ei, Ilea, and 
other mma sti earns A few small mulcts m the south of 

the county fall into the Cheiwell, a tributary of the Tham s 
The New Bed Sandstone is the puncipal & eolo D ical 
foimation of the county, but tovaid^ the south the Lns 
prevails In the noith cential distuct theio is a large 
deposit of gravel, which consist of « small bouldets and 
sea worn pebbles, and ancient locks ti actable to the 
patent beds m Yoikshue, Cumbeiland, and Scotland, and 
commonly known a,* the noithein duft Quart/ pcbbl s 
especially abound m it, gianite, gneiss, syenite, porphyry, 
slate, mica schist, trap, and almost euiy othei variety ot 
the pumaiy rocks nuy bo collected ’ The Lias is neat 
Edge Hill, the stiata immediately below it consist cf 
clay and ironstone, uch in iron oie The Uppei Lias 
crosses the county by Henley m Aiden, Stratford, luneton, 
Soutliam, and Bugby With the exception of one coal 
held, small but rich, extending fiom Tamworth to near 
Wyken, about 15 miles, the New Bod Sandstone and 
Permian occupy the whole of the central part of the county 
In the north Upp°i Cambrian quait/ites and shales are 
found, together with some volcanic locks The Coal 
Measures dip undei the Lower Peimian rocks, and in the 
southern pait of the Held underlie the luas According 
to the lepoit of the Coal Commission in 1871, the aiea of 
the W irwickshne ( oal field is 30 square miles, the thickness 
of the coal being from JO to 30 feet. The quantity laised 
m 1S70 was 017,540 tons, and m 1S85 it was 1 281,724 
The minerals of the county aie limestone, freestone, 
non, blue flagstone, mail, and blue clay The blue flag 
stone is found m many places and ironstone at Bedworth, 
Oldbury, and Mciexalo The limestone quanies are 
principally at Beailey, Grafton Court, btrotton, Prince 
thoipe, Ufton, Harbuiy, Ailescote, Brdford, Newboldon 
Avon, Stockton, and ftouthnm, freestone is found hr to cly 
about Warwick, Leamington, Kenilworth, and Coventry 
Ch infe and Apiutlfnc — The climate is geneially null and 
healthy The soil is on the whole ^oo 1 an i consists ot various 
loams, mails gravels and clays well suited for most of the usual 
ciops It is rich m pasture land and duty fainnn^ is increasing 
It has excellent oichai Is and junket gaulons and possesses some 
of the finest woodlands m England Nearly all the fum build 
mgs ue good, anl many ot the cottages of the labourers are 
t\fcelin 0 ly jicturesque Theic ate many <haimmg villages m 
th county Ac aiding to th agin ultui al l etui ns, out ot a total 
ami ol r 06 4 F S aous time weic 49b 129 uits undei cultn ition 
m 1P87, com ciops occupying 10 F 039 aacs gieen ciops 31 411, 
i ititnn passes 40 783 pumanent pistme 308 089 , and fallow 
10 493 of the tom uoy s mm h the laigest aiea w ts un la wheat 
which oc upi 1 43 728 i tes bailey occupy mg 10 290 oats 26 2)7, 
iyc 2 b beans 14 0 r 0 and pease 4418 Of the giftn ciops turnips 
ol upiel lb 918 ants, potatoes 4936 icies, wink 4198 wctc undei 
mangolds 114 undei ruiots, 971 undu cabbage &( , and 4279 
undei vetches and othei gieen ciops 
The numba of homes m 1887 w is 20 7C9, cattle 107 F 55 of winch 
37,080 wero cows and heilers m milk or m calf, *hcep 294,442 
172,151 of them one yen oil and abo\e, and pigs 37 092 
According to the j Return of Ou.no s of Jfand, 1873, the total 
numbci of propnetors m the county was 51,516, possessing 641 022 
acres, with a gross annual rental of 4,3,318 304, or about £6, 2s 8d 
pei acre ill ovu Of those owners of land only 4622 had one aeio 
and upwards Of waste or common land there was 1833 acres 


Th tillo \m_, pa cs 1 i 0UU a ics — L il 1 i rt h 14 8)2 

a l s 1 oi i "ty ill n 1 1 y k Ii 1 3 2 f l i 1 (f \yksf i 1 

1- 3 r ) mil j ns 1 JT itfoi l 19 J ail I U \ n S4 IS e 1 

o( y\ i i 1 8^ Sn N \\ I hi 1 l il i 7039 lul 1 

In lull isVL H I hi "tt W s Du l 1 r 6S r Sn 

f 3 J 1 ill} s f * nU IS Nt\ n t °1S 

)/ / t -111 pm q al s i I n nu r i tu m tie 

e mnty u I n min ti m i H \imt ( ) S 1 it i 

y h i th 1 m 1 i n 1 1 1 l 1m st \ y i t 1 it us, ii i i 

I m L a t im n in. i ii li l i 1 tl it ( \ i try 1 i I l 

b n 1 n us t l it nil is a 1 wit 1 1 s i ally wai a 

\ 11 n ill 1 1 i ut t mi l l 1 1 cl an l ti y 1 

( i f —11 miy i w 11 s ii p Ii 1 with \ llently 

p s i\ 1 i i Is lb i n il o a it mu 1 i t mils pup 

u st th Ti nt the M lsey tl linn an 1 tl c S a in Hi 

T mdon and N itli A\ stan th Gi at "V\ t rii tl Mi Han 1 anl 

vm us I lan h railways tiuei^e tl c emu ty m a n us hi ti ns 
Ppil ti i anl A hi i t itio — 11 filiation in 1S71 was 
f 34 ISA an Im ISbl 737 ^3) yo 7 lit mal s ml SO 193 f males') 
Mm tl an lnlt the jopulah n is contain 1 m the 1 diou h cl 
biinnn^ham ihe county is dm hi into loui lunhcls — 
(1) Heniliu 0 f ji 1 (2) luiX,ltlov, (3) t ulichw ly (1) Iviitm 
It has mo city C w cutty (12 111) which is Iso a inum i\ al 
bnou_k ii\e*othu b months — binnmgham (400 774^ remington 
(^2 979) fetiatloid on Aaon (80 F 4) Maiwi k (11 S00) aid Sutton 
L >llhell (77o7) anl besilcs the boiou^lis ten n ulct towns 
\17 Alcest i (2430) Athei stone (464 >) Colt slnll (2oob) Iltnl y 
in Allen (1119) K mlvoith (41 r 0) Kmcton ^10 o) Nuneaton 
(S4bo) ku*,by (9891) Solihull ( r 280) anlScnthani (1781) It 
is mostly in the dioc sc of Woiccsta It is m the nudl an l pidi lal 
cneuit has one couit ol quaitei sessions ana is UmI l mfc> 
lirnt cn ictty anl special session il dmsions fhc boiou^hs of 
1 nnnnghaiu md M aiwick ha\c sey aiatc couits ot piaitei sessions 
ani (oimmssions of the peace and the cit\ ot Coacntiy an l th 
b>iou 0 lis ot Leamington and Stiattoid on Aacn haac ommissions 
ot the i eace * 

ly the redistribution lull of 1885 Wanu 1 sliiie was foi 
| ailiamentuy pmposes dm led into lom boiough and fom 
unty Imsnns The bonughs aie Fumm^ham Aston Mann 
CDicutiy and Waiwi k in 1 Le iinm 0 ton unite l Bnmmglmn Ins 
se\en dmsions each ietmnm & a mcmbei — Ioilrstey Cential 
} ibt Llgbiston Noi tli Smith mlMcst th otliu three b nu^hs 
it tui n one membci each The ounty dmsions (Nmoaton Ku 0 ly 
Sti itfrn 1 on Aa on an l lamw ith) eieh lctmn ont men bu 
Hi ten f aid A it / t t ? — W iwickshuc va* oecupicd ly th 
Pi itisli tides Cun mi and Dolum Iho Kinians mine 1 tins part 

< i FuJ in 1 1 h\ n O \ s mcnsis an 1 m my evide nets ot then i cup i 
tion anl woil s cxi«t m the county It wasci ss d In the tliu 
gi at nals — M itliug Stieet the Fosse M ay, ai d I 1 mcll Stic t , 
the last named *,i\cs its name to a stieet in Bummghaiu \hi li is 
on the lm s of the ol 1 homm ioa 1 The RidgcA\ y l oi icis a put 
ot M aiMiek hue rn tht west Bonnn slatiuib a camps were at 
Mmcettn, High Cioss Alcestei, Chesterton, anl otl a places 
coins potteiv and other remains laac been fount at IV u wick 
MilbUfchby Hampton m Ai len, Ijumm^ham aulclscwheie Th 
Icutms followel the Komans and atta suifeiing many chan., s 

aiwickbhue le inn pait of Mercia liom 59o to 918 it was 
the scene ot hequent m\ asions con piestb and iccontiuests 

Although Aluua w is for the most pait peopl d ly Angles, the 
Saxons seem to have occupied the ] oition now known as M arwiok 
shno m veiy considerable numbois for, if wc except Alcestei, 
Mancetter, md a tew ether places ncaily all the towns and 
vill i^es haa e Saxon names Oi the thiee hundred and sixty pi lcc* 
m the county mentioned m Domesday ntuly all aie ot baxon 
oi i„m As Yei stegan say s, 

In Tom 1 in Ham m Lej n Tun 
The mout of Ent,li!»h buinan cs mi 

And these toimmations aio found rn the vast majority of the names 
ot places m "Warwickshire This pieaaltmco ot the bixons hoie is 
al o confiunod by the fact that Mi Kemble hsco\eie 1 no fewei than 
tlmty one Maik names m flares nr Warwickslme The Danes 
although they made mio ids into Warwickshm sev lal times, seem to 
lm o made no settlements m the county the only n ames beai mg the 
Dm sh suiTix 6 ?/ being on the north east bui lu In latei times the 
“ 1 mg m ika * e ul of W aiwick mad the county memorable by tlu 
put lu took m the Wu& of the hosts In the a\il wai undei 
Chailcs I * ‘ seaicely i jdacf of my note escap d s without a sti ug Jc 
at L<Le Hill the hist engagement was fought Aston Hall wi$ 
besieged, Birmingham was sotked md Turned ly Prince Hupeit 

< entiy enduied a siege, Warwick was the centre of seveial 
eneountcis and a skumish tool place ntai Southam 

Pew lemuns of Baxon auhiteetmone to be found nr the county 
and tkise are of mmoi import nice Baxon ytwels hay e been found 
at Compton Ycrney , a fine burial inn filled with ashes, an iron 
swoi 1, a spear head, and other relics, at Chun h Over, m a tamnlus 
oi banow, at Marston, were found two sepulchral urns, one of 
them containing bones, a fibula, a piu, part of a swoid, and two 
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spcai heads In 1824 til Altaic Sveou (tmctei} was discos cud 
oil Witling Shat, m u Lcnstm l 1 n Igt. m which a large nund ci 
ot niticl % bcth of use ml oniimint, weie iuimd Otlia buual 
plic s lia\t been o^tiicl and. snnihi u mains loan l Some ^00 l 
t Mini If s ^ woil in the chuithes at 1 uiiiwoitli 

Ryton, Stone lei^h, Bukcswoll Wolston, and be audcseit Ot 
1 imous indinluestm G ph Lb ma\ b< mentioned the noble stiurtuie 
Warwick Gisth tlu mins ot kcmlwoiih Castle in l Ma\stol e 
Piui> Mixstolr Cistle j Compton W> mates, Tenqlc 1 ikill 
church, the tlnee tall spn s it Co\cnti\, with the Icautihil 
dandies* ot St Midi id Hob limit} an l fot John baptist 
higlc} Ilall 3 Comic Uiboy AVioxh ill Abb }, bewuham 1 1 lo\ 
Astl< 3 Castk Aibut} Hill, W ilton Hall buys Clift Bald si > 
Clinton J unwntli Cabtle and chiuch, 1 ickmgton 11 ill, an l 
Stone high Abbev 

Among the eminent pa sons connected w ith ‘Waiwickslmc 1 esi les 
William Sh tk< speaic aie Tohn Ro^cis the ma tyi, Michael Dra} ton, 
Sn W Dugdilc, Di Pan, L)i Joseph Pinstlcy, Mitthew Boulton, 
John BaakciviHc, Walter &i\agc Lmdoi, and Matnu hvins 
(“George Lliot ) 

SeeDuf,lile i/i qmti of\\ v utd hoe Tliomns t> editnn (2 vols fol 1"**0) 
Buevc JO tuiptwn cf Wi w J Inc (Svo 1S1*) Mmiii 1 jntuUu e 0 ; Tla 
7 1 / lit (S\o 181 i) Smith Hi t nt of W t til I in (Ito lS^O) I mgt 1 1 
htaffotfoluie ett l Ttcf mi Ishz ^(i vols 4to 1%8) Lan tt toul * lhc Sa\otis m 
Watwickbhuc (Bt n ingham tichvol jical So zUj 4to 1S8L) 

WARWICK, the county town of Warwickshire, and a 
municipal and parliamentary borough, is finely situated 
on the Avon, on the Warwick and Birmingham and 
Warwick and Napton Canals, and on a branch of the Gieat 
Western Earl way, 8 mries north east of Stratford on Avon 
and 108 noithwest of London The glory of Waiwick is 
still its castle, which has been truly pionounced to be the 
“most magnificent of the ancient feudal mansions ot the 
English nobility still used as a residence ” Its position 
is at once commanding and picturesque, standing as it 
does on a rock overhanging the Avon Its principal 
features aie Gesai’s Tower, 147 feet high, built in the 
14th eentuiy, the Gateway Tower, in the centie , and Guy’s 
Tower, 128 feet, also of the 14th century Theit is a fine 
collection of pictures The Gieat Hall and the family 
apartments weie destroyed by fire in 1871, but have been 
lestoied In the collegiate church of &t Mary Waiwirk 
possesses one of the most interesting ecclesiastical buildings 
m tire country We learn fiom Domesday that a chuich 
existed befoie the Conquest, but of its foundation nothing 
is leally know n It w as made collegiate by Eoger de New 
burgh, the second N 01 man eai 1 It was dissolved by Hem y 
VIII m 1545, by whom it was gi anted to the buigesses of 
the town, with an estate then worth *£58, 14& 4d to mam 
tarn it, together with the king’s school A great part of 
the church was destroyed by fire m 1604, and afterwards 
rebuilt The glory of this church, however, is the Beau 
champ Chapel, founded by Earl Richard Beauchamp by 
will, and commenced m 1443 and completed 1464 It 
is one of the finest examples of pure Gothic m the 
kingdom In the centie of the chapel is the splendid 
tomb of the earl The church of St Nicholas, near the 
enhance to the castle grounds, is modem, with a tower 
and spire, and was erected towards the end of the 18th 
century St Paul’s is new. The priory of St Sepulchre 
was founded by Henry de Newbuigh on the site of an 
ancient church for a society of canons regular It is now 
a private residence One of the most interesting places 
m Warwick is the hospital of Robert Dudley, earl of 
Leicester, one of the most pictuiesque examples of halt 
timber buildings m England. It was originally used as 
the ball of the united guilds of the Holy Trinity, the 
Blessed Virgin, and St George the Martyr The earl of 
Leicester, by an Act of Incorporation obtained in 1571, 
founded the hospital for the reception of twelve poor men 
possessing not more than <£5 a year, and a master The 
first master, appointed by the earl himself, was the 
famous Puritan, Thomafl Cartwright There are numerous 
ehteties in the towm the phncijgd being those of Henry 
VUL, Thomas White, mi Thomas Ofeen, The firs$ 


is derived lioin the tithe of bt Maiy, St Nicholas m 
Warwick, the paush of Budbiookc, and C haddesky C 01 b< it, 
Worccsteibhue, tog other with the 1 exits ot houses and 
lands in the boioii to h It piodncos about LjOOO a ycai, 
and is used foi paying the stipends of the uni and an 
assistant minister toi bt Maiy’s, the \icais of bt Nicholas 
and Budbiookc, the mayoi, the town clerk, 3 coman, snjeant 
at mass, and a beadle, while £160, 10 is annually mu 
m aid of the king’s school Ly the chanty of bn ihomas 
White the sum ot £100 is lent, without mUust to >oun to 
tradesmen for a period of rune yens Fiomthe funds left 
for that puipose by Thomas 01 ui, allowance'* ue nude 
to the pooi The aiea of the boiough is B >12 aa s 
the population m 1%1 was 10,570, 111 1871 10/JS0, and 
m 1881 11,800 

A fortic&s is sud tolmcbeen ciuti l hue as tub is th y n 
50, ly P Octavius Scapula an l it is siqrp sc l t ln\ 1 n th 
psesidium Romanouim at which a cohort ot 1) ilmiti m 1 is w is 
stationed It was destiovul by the Dims 111011 it th 11 11 ui 
sions mto Meicia and m 915 Allied s d m^htt 1 1 tin 111 d 1 \ ault the 
foiticss on which the cistle now stink 1 lie Own is m 11 1 ion l 
111 Domesday, whu e wo ham that *mth hiuiuju th 1 m r Ins 
m his demesne 11«j houses, tnd tin lings t uouslmc 112 it nu 
which the king teeeivcs Dane ft cl 1 Hu b sin \ < t \\ n st 1 li is 
9 dwellings the bishop ot Clicstei 7, the ihlit of (ovuitiy 0 
and four weie dtstiojcd to eulai^c the ustlt In tlu time it 
Mwaidthe Confessoitht sheuftwiek of \\ 11 wi 1 , williil c ) 1 11 ii 
and 10 } al minors 1 ruder tl i(> >, and Hint} siv s \tais ot t m 
01 i24 6s instc id ol hone} (j»o amntbiu qut (i 1 n 7 / / f I n t) 
Nova, with the Jon a, < t the io> il Illinois aid pic is f th nut}, 
it pa}s per annum £145 by weight 1 2o for the tuslmi of b-, , 
20s lot n faumptu licisc, HO toi a luwk, uid 10(ls hi Oueui^, 11 
besides this it 1 ndeis twenty 1 mi sc\Lais otlicm> c f th 1 1 t 
measure, uid horn the boiou^h si\ scxtais cf h 11 c y at tli 
&e\tar foi 15d ” The celebntccl Iliuikxll (oi luuhill) was th 
last Saxon e til of Warwick 

William the Conqucioi began his fust noithcrn camj u^n m 
1068, and the fust {lacc when his picsunc is distin th icc 1 led 
is Warwick lie elected line one ot his stioug tor 1 ill ttuns tn 
the site ot the old on Not 1 \cstige of it now exists 1 ut is M» 

I iceman wnUs, 4 ‘the mound it tit still remains, am num nt it 
the wisdom and enug} ot the might} diughti 1 ot JlLltn 1, wluh th 
keep ot William has so utteily p< nshtd th it its vu> site ( m only 
now be gurssi d at 55 

Of the edils of Warwick who may he noticed, of cruise ill 
legnidar} Guy, with the minacious ti a lit 1011 s i dating lus v ml 1 
tul achicxemcnts stands lust In pi rot ot hispuwiss do not Ins 
gigmtic helmet, his furnace like pot, and lus mighty toik mi am 
m the eistl to this day, to testify agunst til \mbtlnuix> 
Pioimncntly in history wo have Guy dc Be uieh imp who t urn i > 
the title m 1298 md who w i 51 idled by the tavounti Pi is 
Gavt ston “the Black Hound ot Aiden ” lie was mstnumni tl 
m taking Biu3 pn&oner, and m leading him to Bluklow Uill 
close to Warwick, and there beheading Inni m I HI lutlnr I 
Ntvil, the timous “kmgmakei (sec behw), issuimd the Dili 
m light of his wife Amu and was slain at the battle ot B unit, 
1471 Then the unior lunate Gcoige PI ml age m I, dulu otlhi mi, 
was created earl by his brother Edw aid IV , but attuw aids puishcd, 
it is said, by being di owned m a butt of Mdmsty wmc Uu 
title has Jiequontly lam doimant In 1547 it w is uuud m 
favour ot the Dudleys, when Viscount Lisle was cuated eul hy 
Edwaid VI It became extinct m 1539, and m 1618 was lencwcd 
in the pei son ot Rebel t, Lord Rich, whose eldest son was loid 
high admiral for the Commonwealth Agun the title bn unc 
extinct 111 1759 The cistle lud long been 111 the posse ssnn < 1 
the Gievillefimily, having been gi anted to Su Buiko Gi exilic, Lend 
Biooko, b} James I when it was m a uunous londition, and hi 
rcstoied it, at a cobt, it is sud, of .C20,000 Dugdale ai} s he m uh it 
“not only a phci of great sttength, butextnordmu} delight, with 
most pleasant guldens, w dk&, and tluek its, such as this patt of I ng 
land can haidly paialkl , so th \i now it is the most puntUy s< at th at 
is within the midland paits of this realm ” Ho died fx om the eftu ts 
of a wound inflicted by his own servant, Scptembu 8, 1628 His 
successor, Robert Greville, was the son of Fulko’s first cousin, and is 
the Lota Biooke who is famous in the civil w at between Charles and 
the Bail lament, and was appointed commandci m chief of the Pailn 
mentaiy force s of Warw lokshire and Staffoi dshiro Ho was engaged 
m .%ht of the war at Edge Hill, and was killed at the 

siege of Lichfield cathedral, on Worth L 1643 The title of earl of 
f Waiwick waa bostowed on Francis, eighth Lord Brooke , by George 

II in 1746 His eon (Jhaoiat* who succeeded to the title in 1773, 
was a groat benefaetoi of the boiopgb, and was lavish ip his 
pendituie m th* oaitl© 
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WARWICK, lticriAUD Nevil, F\rt oi (< 1120-1 171) 
was bom between 1120 and HiO Ho was destendu! 
fiom a family of noto m tlie north of England, tint of the 
Nevils, who enjoyed foi many sanitations tlie title of 
exils of Westmorland Bis grandmother on the father 
side was Joan, daughter ol John of Gaunt He inlieutul 
tin title of eail of Salisbury fiom Ins father, a 3 oun^ei son 
ol Ralph Newl, and by his mmn & i with Anne, dau^htu 
ol Rich aid T>eauchamp, he became o til of Wanuck His 
descent fiom John of Gaunt made him nitiuilly a 
mcmbei of the Lancastmn paity, but the marm^o of lus 
Hint, Cicely New], to Itichaid, duke of Yoil^, connected 
him also with the \oikist house As fust cousin of 
Edward IV and second cousin of Hemy VF he was well 
fitted foi the double put which he was destined to play 
in English histoi} 

When the struggle between the Roses be^an, lie and lus 
fathei threw m then lot with the Aoikists Tin first 
attempt of the duke of Yoik (m 1 150) to assert his 
claims plowed unsuccessful, hut three years latei the final 
loss of Guienne, coupled with the kind’s imbccilit}, 
enabled him to renew his efforts The duke became pro 
tectoi, but the king’s ieco\ei} drove him fiom powei and 
forced linn to take up aims a second time He was now 
joined actively by Warwick and lus father, the former of 
whom laised a bod} of tioops and contributed largely to 
the loikist Mctoiy at St Albans (1155) Warwick was 
rewarded for his services with the O ovetnoiship of Calais 
This mipoitant post gave him the conti ol ol the narrow 
seas, aud supplied him with a haibour of iciuge wluthci 
he could safely ictiie m case of a change of affairs m 
England Tn the latter capacity Calais soon proved 
uselul 

In 1457, when Hemy had recovered his senses, Warwn k 
attended a council at Coventry, at which he took an oath 
of fealty to the king Ne\t 3 ear he attended a great 
meeting m London, summoned foi the purpose of lecon 
cilmg the two parties no was followed on this occasion 
by six hunched men dad in his liver}, and wearing led 
coats embroideied with lagged staves, the badge of the 
house of Warwick An apparent reconciliation was 
effected, but Warwick, accused of misconduct m attacking 
a fleet of North Sea merchant ships near Calais, took 
advantage of an affray between his followers and some of 
the king’s men to assert that a plot w as laid against his 
life, and retired to his fortress across the Channel When 
m 1159 the duke of York took up aims foi the thud 
time, Warwick and his father, the earl of Salisbury, joined 
him at Ludlow The confederates were stiongly posted, 
but, being deserted by Sir Andrew Tiollop, the} lost 
heuit and dispersed, Salishuiy and Warwick again taking 
refuge at Calais A parliament which met at Coventi} 
now attainted Warwick and his father, with other leaders, 
of high treason, and Somerset was sent to supersede 
Warwick m his command The lattei, howevei, made a 
strong resistance, repelled Somciset, and took his slaps, 
aftei which he sailed to Dublin to conceit further measuies 
with the duke of Yoik The results of this negotiation 
weie seen early m 1460, when the duke of York issued a 
manifesto to louse the people against the Government, and 
Warwick, landing m Kent, maiched on London The king 
letued northward and intrenched himself at Northampton, 
wheie he wa& defeated with much loss by Warwick, and 
taken prisoner Warwick 1 ©turned with his captive to 
London, and the duke of York at once churned the crown 
After much debate the king was induced to consent to a 
compromise, by which ho was to retain the crown during 
life, and the duke of York and his heirs were to succeed 
him The queen, however, refused to sanction this 
arrangement, and assembled an arm} m the north The 
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duke ol A oik, nnnhin^ a, utist hei, was debated ami 
kilbd at V rkdield (I)c( mboi 1160) and tin call of 
Salisbury was liken aud beheaded shoitly alter The 
Aoikist \utory of Moitim 1 s Cioss (1 161) did not st >p 
the qui en s mauh on London, and V aiwtek attempt m 0 to 
bu hoi profit ss, a a^ c ninety defeated at the suond battle 
<t St Minus Lhc km^ fell into tin lnnds of lus own 
part}, but VAaiwnk escaped The Lancastmn tuuuqh 
w as, how e\ u , shoi t lived J lie citi/( 11s of London, all cad} 
dt\oted to the house of \oik, wue o^aspuabd Ivy the 
excesses of the Lancistnau tioops, and when "Warwick, 
with Edw ud, tail of Mauh, laised another aim} and 
maiched towards the capital, the cjuetn \v*s loieed to 
retire to the noith "Warwick and Idwud entered the 
city, and the lattei was proclaimed king undei tlie title of 
Edwaid IV The sangumaiy battle of Tew ton (Maich 
1461), m which the victory was greatly duo to the skill 
and energ} of Warwick, secured the crown foi Edwaid, 
and gave the nation peace for se\eial yeais 

Honours and emoluments weie showered on Warwick 
The governorship of Guisnes and Dammes, with tlie 
lieutenancy of the marches there, was added to his com 
mand at Calais, ho became waiden of the western 
marches tow a ids Scotland, constable of Dover, and loid 
high chambeilam The revenue denved fiom these 
employments was calculated at 80,000 ciowns a yeai 
His biotliei, John, Lord Montague, was made e til ot 
Nor thumbei land and waiden of the eastern marches, and 
his brothei George became archbishop of Yoik and loid 
chancellor. Foi some time Warwick did his best to mam 
tain Edward on his thiono An attempt on the part of 
the Lancastrians m 146J to recover then power was put 
down by the united efforts of *the Nevils Montague 
defeated Pcic} it Hedgley Moor and Bomeiset at Hexlnm, 
while Waiwrck besieged and took Bamboiough Castk, 
which was held by bir Ralph Gic} boon afterwards 
Hemy VI was taken pnsonei and was lodged by Warwick 
in the Tower 

But the power and ambition of Warwick wane too great 
to allow the good understanding between the kmg mal ei 
and the km * to be of long duration The fiist d liter cnee 
between them aiose on the question of the king’s 
maniage la 140 4 Warwick was employed to treat foi 
peace with Fiance, and was anxious to establish it on 
the firm basis of a matrimonial alliance His plans weie 
frustrated by Ldward s mamage with Elizabeth Woodville 
At this time Warwick is said to have been negotiating foi 
a marriage between the king and Bona of Savoy, niece of 
Louis XI Accoidmg to another authority, the princess 
proposed was Isabella of Castile Whatever may be the 
truth ot these leports, it is cleat that Edward’s naan rage 
was not approved by Warwick, and that on the question 
ot foreign policy they followed divergent aims The lapid 
advancement of the queen’s family contributed to widen 
the bieach When m 1467 a mamage was proposed 
between the king’s sistei Margaret and Charles ol 
Burgund}, Warwick, true to his policy of icconcilmg 
England and Fiance, ngoiously opposed the match, and 
suggested in its stead a marriage with a French pimee 
Foi a time Edwaid seemed willing to yield, and Warwick 
was sent over to treat with the Fiench Ling He met him 
at Rouen, and was received with unusual marks of respect 
The result ot the conference was that ambassadors were 
sent by Louis to offer Edwaid a treaty on favour able 
ter mb But the lattei, who had already shown his dis- 
pleasure by depriving the archbishop of his chancellor- 
ship, lejected the offer, and Warwick letued in disgust to 
one of his castles m the north Shortly afterwards the 
mamage between Charles and Margaret took place An 
apparent reconciliation between Edwaid and Warwick was 
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YOLTAj Alessahduo (1745—1827), was born at Como 
on February 18, 1745. In 1774 he was appointed pro- 
fessor of physics in the gymnasium of Como, and in 1777 
he left his native town for the first time to travel through 
Switzerland, where he formed an intimate friendship with 
De Saussure. In 1779 a chair of physics was founded in 
Pavia, and Yolta was chosen to occupy it. In 1782 he 
undertook a journey through France, Germany, Holland, 
and England, and became acquainted with nearly all the 
scientific celebrities of that day. In 1791 he received the 
Copley medal of the Royal Society. In 1801 Napoleon 
called him to Paris, to show his experiments on contact 
electricity, and a medal was struck in his honour. He 
was made a senator of the kingdom of Lombardy. In 
1815 the emperor of Austria made him director of the 
philosophical faculty of Padua. In 1819 he retired, and 
settled down again in his native town. He died on March 
5, 1827. 

The first published paper of Volta (De Vi Attradim Ignis 
Mlecind) dates from 1769; it contains no new facts, but deserves 
our attention as showing us the knowledge with which Yolta set 
out on his journey of discoveries, and the theoretical speculations 
which seem to have given him the first impulse to experimental 
work. Franklin, who was then justly considered the great authority 
on these matter's, had endeavoured to explain electrical phenomena 
by the mutual repulsion of the particles of an electrical substance 
and the attraction between that electrical substance and ordinary 
matter. Tolta tried to simplify the theory by assuming an action 
only between the electrical substance and matter, and he tells us 
that he explained his views in a letter to the Abbe Nollet when 
he was nineteen years old. The way in which he endeavoured to 
account for the phenomena of attraction and repulsion and the 
phenomena of the Leyden jar have no interest for us to-day, but that 
part of his paper in which he showed the application of his theory 
to the generation of electricity is of historical importance, for in it 
we can. trace the germ of many future discoveries. He imagines 
all bodies in the natural state to contain electricity in such propor- 
tion that they are in electrical equilibrium. He believes that his 
experimental results obtained by rubbing metals with each other 
show this. But when bodies are brought into close contact, as, for 
instance, in friction, adopting the views of Boscovieh, according to 
which attraction and repulsion alternate at small distances, he con- 
siders that the attractions of electricity and matter may alter and a 
new electrical equilibrium will establish itself. He asks the question 
whether during the progress of chemical action, such as Solution, 
mixture of fluids, combustion, 1 in which the particles of matter 
change their position, there is no disturbance of electrical equi- 
librium He expresses his conviction that this is the case, and 
^ explains the'' experimental difficulties which prevent a proof, but 
depresses a hope "that he will succeed in obtaining signs of 
electrical action during chemical operations. He shows how, 
atiridSpheric electricity might bo accounted for in accordance with 
these views. . 

^The principa^pomt of interest in hisjecond paper (Novus ac 


mattcf ana electricity, xne influence of BOscovich in this- attempt 
to explain everything by forces and centres of force is here apparent 
, Theory thus seems to have given Yolta the first impulse to his 


elecbHcal inquiries ; hut as he went on with his experimental work 
the firm establishment of facts took the first place in his mind, and 
after the first two papers we find hardly anything speculative in 
; his writings. ■ 1 - " „ ■ 

/ On dune 10, 1770, Yolta, announced the construction of the 
in a letter to Priestley, asking him, m the historian 
eI^tri<H.|y, how far the discovery was new. ' The remainder of 


We know now that evaporation by itself does not cause a difference 
in electric potential, and that Volta’s effect was due to friction of 
the vapour generated against the sides of the vessel ; but this has 
only been established quite recently. 

The results on electrical effects due to evaporation led Yolta to 
the closer investigation of the phenomena of atmospheric electricity, 
a subject which seems always to have had a special attraction for 
him. Between 1768 and 1790 he wrote nine letters on Meteorologia 
Mettrica addressed to Lichtenberg. . The first two letters treat of 
electrical measurements. For the pith ball electroscope he substi- 
tutes the straw electrometer, in which the angle of divergence of two 
electrified straws is measured. Different electrometers of various 
sensitiveness are carefully graduated and compared with each other. 
Nor is this all : Yolta has never as yet received the credit of having 
constructed the first absolute electrometer, and for having compared 
his other instruments with it, so that it would be possible now to 
refer all his measurements to absolute units. His electrometer 
consisted of a balance, one pane of which was a fiat round disk. 

| Below this disk was placed a larger parallel plate, conducted away to 
earth, and stops were arranged so that the disk could not approach 
the plate nearer than 2 inches. In the unelectrified state the 
balance was in a state of equilibrium. When the disk is electrified 
it is attracted towards the plate but kept at its proper distance by 
the stops ; weights are then added in the other plate of the balance 
until the disk is torn away from the stops. 

The remaining letters addressed to Lichtenberg contain obser- 
vations on atmospheric electricity and on the action of points 
and flames in discharging electricity . The reader cannot help 
feeling how very little more we now know about these matters 
than Yolta did. 

> It was probably in 1790 that Galvani first made the observa- 
tions which have rendered him celebrated. He was struck by the 
muscular contractions of a frog which had recently been killed and 
skinned, and was lying on a table near an electrical machine, which 
was accidentally set to work. In order to see whether lie could 
obtain similar contraction from atmospheric electricity, he sus- 
pended the thigh of a frog by means of a hook from an iron railing, 
and found the contraction whenever the muscle touched the railing. 
He tried to account for the observation by assuming that the nerves 
and muscles of the animal body formed a kind of Leyden jar, which 
was discharged whenever an external circuit brought them into 
electrical contact. Yolta at first agreed to this explanation, but his 
own experiments soon led him to change his opinion. It is very 
instructive to read the various letters and essays in which Yolta 
describes his observations and his reasoning which gradually led 
him up to the. construction of the electrical pile. His whole ex- 
perimental training as well as the speculations of his early youth 
seemed to force him on in the right path, and in this work, as indeed 
in his whole career, none of the discoveries seems due to chance. 

; The muscle of the frog soon appeared to him to be nothing but a 
L very delicate electrometer, and he made use of it as such. The 
conductors he divided into two classes. Conductors of the first 
kind, to which carbon and the , metals belong, he showed to become 
electrified by contact, but in such a way that equilibrium is estab- 
lished in each circuit, so that no current of electricity can be 
produced by any arrangement containing conductors of this class 
only. Conductors of the second kind are what we should now call 
electrolytes. An electric current is produced whenever a circuit is 
arranged, between two conductors of tlie first kind and one of the 
v second kind. It- is impossible here to enter into the history of this 
now celebrated contact theory, hut, although opinions may differ 
on the interpretation of some of the experiments, there is not much 
in Yolta s writings on this subject which could be called incorrect 
evem at the present day. Volte’s electric pile was first described in 
a letter to Sir Jr. Banks, then president of the Royal Society. The 
letter is dated March 20; 1800, and it .was read before the Society 
on June 26 of the same year. The pile consisted of a number of 
disks of tin and an equal number of disks of silver or copper. The 
zinc and tin plater are in contact, and, each pair is separated bv 
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.that all the elMs^podaced, ate the .sapieaa^tee yehich cm be 
obtained, from electrical machines, and that therefore “galvanism ” 
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VOLTAIRE, Francois Marie Arouet de (1694-1778), 
whose real name was Francois Marie Arouet simply, 
was born on the 21st of November 1694 at Paris, and was 
baptized the next day. His father was Frangois Arouet, 
a notary ; his mother was Marie Marguerite Daumart 
(sometimes, but less correctly, spelt D’Aumard, apparently 
because her family was noble). Both father and mother 
were of Poitevin extraction, but the Arouets had been for 
two generations established in Paris, the grandfather being 
a prosperous tradesman, and the father, as has been said, a 
still more prosperous notary. The Arouet family are heard 
of in Poitou as far back as the early 16 th century, and 
appear to have always belonged to the yeoman-tradesman 
class. Their special home was the town of St Loup. 
Voltaire was the fifth child of his parents — twin boys (of 
whom one survived), a girl, Marguerite Catherine, and 
another boy who died young, having preceded him. Not 
very much is known of the mother, who died when Voltaire 
himself was but seven years old. She seems, however, to have 
had delicate health, and she pretty certainly was the chief 
cause of Voltaire's early introduction to good society, the 
Abb6 de Chdteauneuf (his sponsor in more ways than one) 
having been her friend. The father appears to have been 
somewhat peremptory in temper, but neither inhospitable 
nor tyrannical. Marguerite Arouet, of whom her younger 
brother was very fond, married early ; the elder brother 
Armand was a strong Jansenist, and there never was any 
kind of sympathy between Mm and Frangois. 

Voltaire appears to have received no very regular 
education till he was ten years old ; but the Abb6 de 
CMteauneuf instructed Mm pretty early in belles lettres 
and deism, and he showed when quite a child the unsur- 
passed faculty for facile verse-making which always distin- 
guished him, and to which the literary tastes and models 
of the time lent themselves with especial readiness. But 
at the age just mentioned he was sent to the College 
Louis-le-Grand, which was under the management of the 
Jesuits. This was in 1704. He remained there till 1711. 
It was his whim, as part of his general liberalism, to 
depreciate the education he received ; but it seems to have 
been a very sound and good education, which beyond all 
doubt formed the basis of his extraordinarily wide, though 
never extraordinarily accurate, collection of knowledge 
subsequently, and (a more important thing still) disciplined 
and exercised his literary faculty and judgment. Nor can* 
there be much doubt that the great attention bestowed 
on acting — the Jesuits kept up the Renaissance practice 
of turning schools into theatres for the performance of 
plays both in Latin and in the vernacular— had much to 
do with Voltaire's lifelong devotion to the stage, . It must 
have been in Ms very earliest school years that the cele- 
brated presentation of him by his godfather to Ninon de 
Lenclos took place, for Ninon died in 1705. , She left 
Mm two thousand livres “ to buy books with, 5 ' Voltaire’s 
school experience appears to have been much more like 
that of English schoolboys than like the dreary imprison- 
ment of which in later days Frenchmen have generally 
complained. He worked, fairly,, played fairly, lived com- 
fortably, made good and lasting friends. Some curious 
traits are recorded of this life— one being that in the 
. terrible famine year of Malplaquet a hundred francs a year 
were added to the usual boarding expenses, and yet the 
boys^had to eatj^w Ma ; v ■; V, 

iffis tr<mWes -be^n when, in Augu$fel711, at thq ags of 
die usual battle began between 
v literature and a father 
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de Chffteauneuf died before his godson left school, but he 
had already introduced him to the famous coterie of the 
Temple, of which the grand prior Vendome was the head, 
and the poets Chaulieu and La Fare the chief literary 
stars, and which chiefly existed for purposes of sometimes 
elegant and sometimes by no means elegant dissipation. 

It does not appear that Voltaire got into any great scrapes, 
and the anecdotes recorded of this wild oats time of his 
are harmless enough. But his father naturally prognosti- 
cated little good to him from such society, and tried to 
break him off from it, by sending him first to Caen and 
then in the suite of the Marquis de Chateauneuf, the 
abbd’s brother, to the Hague. Here, however, he got into 
what, in the paternal eyes at least, was a far worse scrape 
than staying out at night or wasting his substance on the 
purchase of coaches and horses. He met a certain Olympe 
Dunoyer (“ Pimpette”), a girl apparently of respectable 
character and not bad connexions, but a Protestant, 
penniless, and daughter of a literary lady whose literary 
reputation was not spotless. The mother discouraged the 
affair, and, though Voltaire, with an early display of his 
afterwards famous cunning, tried to avail himself of the 
mania for proselytizing which then distinguished France, 
his father would not hear of the match, and stopped the 
whole affair by procuring a lettre de cachet , which, however, 
he did not use. Voltaire, who had been sent home, sub- 
mitted, and for a time pretended to work in a Parisian 
lawyer's office. But he again manifested a faculty for get- 
ting into trouble, — this time in the still more dangerous 
way of writing libellous poems, — so that his father was 
glad to send Mm to stay for nearly a year (1714-1715) 
with Louis de Caumartin, Marquis de St Ange, in the 
country. Here he was still supposed to study law, but as 
usual really devoted himself in part to literary essays, in 
part to storing up that immense treasure of gossiping 
history wMch was afterwards one of Ms most unique pos- 
sessions. Almost exactly at the time of the death of 
Louis XIV. he returned to, Paris, to fall once more into 
literary and Templar society, and to make the tragedy of 
(Edipe , which he had already written, privately known. 
He was now introduced to a less questionable and even 
more distinguished coterie than Vendome’s, to the famous 
“ court of Sceaux,” the circle of the beautiful and am- 
bitious Duchesse du Maine. It seems, though it is not 
certainly known, that Voltaire lent himself to the duchess’s 
frantic hatred of the regent Orleans, and helped to com- 
pose lampoons on that prince. At any rate, in May 1716 
he was exiled, first to Tulle, then to Sully, He was 
allowed to return, but again fell under suspicion of having 
been concerned in the composition of two violent libels,— 
one in Latin and one in French, — called from their first 
words the Puero Pegncmie and the Pai v% t was inveigled 
by a spy named Beauregard into a real or burlesque con- 
fession, and on May 16, 1717, was arrested and sent to the 
Bastille. He remained there for eleven months, recast 
(Edipe, began the Henriade, and determined to alter his 
name. Ever after his exit from the Bastille in April 1718 
he was known as Arouet de Voltaire, or simply Voltaire, 
though legally he never abandoned his patronymic. The 
origin of the famous name has been much debated, and 
attempts have been made to show that it actually existed . 
in the Daumart pedigree or in some territorial designation., 
The balance of opinion has, however, always inclined to the 
hypothesis of an anagram oh the name '“ Arouet le jeune,” 
changed to v m&# to i according; 
the game. ' If it be so, £h e.mnon - 
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the imprisonment, and though Voltaire was admitted to 
an ludicnco by the legent and floated graciously it is 
cleai that lie was not busted, and the inconveniences he 
had suffeied foi i time induced even his incorrigibly 
mischievous nature to keep quiet QJdipe was acted at 
the The itio Tian^ais on lbth November of the yeai of 
lelca&e, and was very well iceerved, a not dissimilar in airy 
between paities to tint winch not long befoio had helped 
Addisons Cato assisting its success It had a run ot 
foity five nights, was acted at court, and brought tho ai thoi 
not a little money in profits and piesonts, besides a to old 
medal fiom the lcgent Voltane seems to have be & un 
with these gams his long and (among authois) almost 
unique senes of successful financial speculations But 
adveisity had by no means done with him In the spnng 
of next yeai the pi eduction of Lagrange Chancel’s libels, 
entitled the Pluhppupuib, again bi ought suspicion on him 
He was informally exiled, and spent much time with 
Marshal Villais, again mci easing his store of “remmis 
cences ” He returned to Pans m the wmtoi, and his 
second play, A? torn? e , w as pi oduced m Febi uai y 1 7 JO It 
was a failure, and though it was xeca&t with, some success 
Voltaire never published it as a whole, and used parts of it 
up m other work He again spent much of his time w ith 
Villais, listening to the maishals stones and making 
harmless love to the duchess In Decembei 1721 his 


father died, leaving him piopeity (rather moie than four 
thousand livies a yeai), which was soon mci eased by a 
pension of half the amount fiom the regent In return 
ioi this, or m hopes of moie, he offt red himself as a spy — 
or at anyrate as a secret diplomatist — to Dubois He 
had, however, an awkwaid brush with a fellow servant in 
this honourable kind of work, foi, meeting his old enemy 
Beauregaid m one of the minister’s looms and making an 
offensive lemaik, he was waylaid by Bcauiegaid some time 
after m a less privileged place and soundly beaten This 
unpleasant proceeding was only a piclimmaiy (o Voltaire’s 
second and most important experience of “ Llack V ill with 
a cudgel,” to use Rochester’s plnase as to the proper mode 
of dealing with troublesome men of letter s Ills visiting 
espionage, as unkind cutics put it — his secret diplomatic 
mission, as he would have liked to have it put himself — 
begau m the summer of 1122, and he set out for it ai 
home folium,— m company, that is to say, with a ceitam 
Madame do Rupclmonde, to whom he as usual made love, 
though it may peihaps be platonic love only (foi Voltaire 
was not fortunate m this way), taught deism, and served 
as an amusing travelling companion He stayed at Cam 
bray for some time, where European diplomatists were 
still m full session, journeyed to Brussels, where he met 
and quarrelled with Jean Baptiste Rousseau, went on to 
tho Hague, and then returned It does not seem that he 
did anything diplomatically important, but from that day 
to this French Governments have had an amiable weakness 


for paying the travelling expenses ot men of letters wh 
feel inclined to see the woild The Unmade had got oj 
considerably during the putney, and, according to his life 
long habit* the poet, with the help of his fuend Thierio 
and others, had been u working the oracle ” of puffery afte 
a fashion pot particukuly creditable, but peihaps lecom 
mended by a knowledge of mankind During the lat 
autumn and winter of 1722-23 he abode chiefly in Paris 
taking a kind of lodging m the town house of M d< 
BetaOra^ a nobleman ot Rouen, and endeavouring to 
prowe a « privilege * for Ins mm In this he was dia 
appointed, but he and the work printed at Rouen never 
M4 fipea* tbfc summer of 1723 revising it ft 


private ly) Almost at the same time, Mai cli 4, his third 
tiagedy, Maiumne , appeared, at first with gieat success, 
but before the cui tarn fell complete damnation fell on it 
The regent had died shortly before, not to Voltano’s 
advantage , foi though that rathci haidly treated pci on 
had little lonson to love the poet he had been a genoious 
patron to him Voltane had made, however, a useful 
friend in another gumd sci c/mm, as profligate and nculy 
as intelligent, the duke of Richelieu, and with him he 
passed 1724 and the next yeai chiefly, lecistmg J f niamm 
(which was now successful), wntm 0 the comedy of L huh s 
act, and com ting the queen, the mimsteis the favountis, 
and everybody who seemed woith courting Tho end of 
1725 biou to kt a disastious close to this pencd of his life 
He was insulted m one way or anotkei by the OkevaJiu 
de Rohan, replied with his usual sharpness of tongue, and 
shortly afterwards, when dining at the Hotel bully, w is 
called out and bastinadoed by tho ckev alius luielmgs, 
Rohan him&elt looking on Nobody would tike his pait, 
and at last ho challenged Rohan, who accq ted the dial 
lenge, but on the morning appointed foi the duel Volt mo 
was ane&ted and sent foi the second time to tho Bastille 
This was nearly thiee months aftei the outrage Voltane 
had been ostentatiously taking lessons m fencing mem 
while, and it requnes some effort to sympathize with him 
m all tho circumstances He was only kept in confine 
ment a fortnight, and was then packed off to England m 
aecoi dance with his own request In the then state of 
social matters m Fiance this was piobably the best end of 
tho mattei, and nobody comes out of it so badly as the 
duke of Sully, who, by the code of gentlemen of all ages, 
was clearly bound to take the pait of the guest who had 
been tiepanned from his own table, and did not tike it 
But hue also Voltane took the best means of puttin^ him 
self m the wiong and his enemies in the light by cutting 
Maximilien de Betkune’s name out of the Hem i«d( 

No competent judges have ever mistaken the impoiinnto 
of Voltane’s visit to England, and the influence it exeici^cd 
on his futuie career In the fust place, the ndiculous ind 
discreditable incident of the boating had time to blow 
over , m the second (as a pievious cxpcnencc of J B 
Rousseau’s, which a good man of business like Voltauo 
was not likely to foi get, had shown), Lngland was a \uy 
favouiable place foi Frenchmen of note to pick up guineas , 
j.n the third, and most impoitant ot all, his contact with a 
people then fai moie different m eveiy conceivable way 
fiom then neighbours than any two peoples of Euiope aie 
different now, acted as a sovereign tome and stimulant on 
his intellect and literary faculty Befoio tho English visit 
Voltaire had been an elegant tuflei, an adept m the forms 
ot literature popular m French society, a sort of supcnoi 
Dorat oi BoufSeis ot earhei giowth Ho returned from 
that visit one of the foremost literal y men m Euiope, with 
views, if not profound or accurate, yet wide and acute 
on all As grand* sujet s, and with a solid stock of money 
to make him independent of those groat men of his own 
country who had taught him how dearly then patronage 
was to be purchased The visit lasted about throe years, 
fiom 1726 to 1729, and, as if to make the visitor’s luck 
certain, George I died and George It succeeded soon aftei 
his arrival The new king was not fond of t£ boctry,” but 
Queen Caroline was, and the international jealousy (which, 
though there was no actual war, was never stronger than 
then) was pleased at the thought of welcoming a diBtm 
gtushed exile from French dliberahty Tho Walpoles, Bubb 
Dodmgton, Bohngbroke especially, Sir Evemd Falkeher, 
a merc&ant and a diploma^ Youngs Congreve, 
^arlboiough, Rope, English friend® Heat 

teed to appreciate at fmaA attained 
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wis much « truck (and it would appear not untie jiuutly 
lioaxtd) by f lijisli animus, wi du^ly [m li it d by 
Engii h tolcntion foi jtisonal tieethou 0 ht ml min 
fcnuty, and (though tlie miount is vuy v imusly life 1) 
ceitamly ^amed some tkousauds ot pounds fiom an auth 
oiiAd English edit ic n ot the Unit d dedicated to tl 
quern But he visiUd Plus now and then, without pu 
mission (at oth i tini s hr obtained pumi smn tc v ilk j 
out \i ltm^ it) and lus mind, hi e fcht it i i 1 1 f evuy ixil I 
licnchmun w is alw ly set thci on lie at Ini ^aintl 
lull li cnee to utiun m the ] iin^ ot 173 ) 

Kg was tail ot lituuy juts, and immediately altu 
his letuin ho is siul to lnve mciea td his iutmn mi 
mcnsciy by a luck} lottuy cent ition Lhe // mid w is 
at last licensed m 1 i mcc Indus a t liy which lie lia 1 
punted m 1 n^lan l was accepted toi putomunc but ktq t 
ka< k foi a time l } tl e authoi , and ho be an tin a kbiated 
poem ot the Pa II , the amusement and the foment oi 
^icat put of his life But he had gi it dithcnltn s with 
two ot Ins ehLet woiks which wue uael> to qqxai, uid 
did attu a fashion appeal m 17ol — to wit, Uiul s XII 
and the Leila s s m lr> in flats With both he t>ok ill 
imaginable puns to avoid offending tin eensoislnp, toi 
Yoltaue had, moie than an} otliu man who evei lived, the 
abilit} and the w illmgne s to stoop to i onquci At the 

end of 1730 Buitus did actually ^et acted with not meon 
sidoiabh but actually dec ieasm & sueess Hion m the 

spun 0 oi the next }eai lit went to ilou n to ^ct Client s 
XII suu cpfcituusly punted, w huh he iccomphshcd In 
ail this njmacln life ci his, winch lntl now iciched mote 
than “ tlio nu Idle of the w ay, he had uc\a h id a liou^c 
ot hi own, noi lucl he now, though toi a lathei unusuall} 
ioa^ time h was halt ^uest bait 1 oai lu with tbe Comte sse 
de Fontaine At u tel In 17 >2 anotbu ti igcdy, Injhif , 
appealed with the same kind ot h iltiug success v hicb had 
distinguished the appeaiancc ot its clda sistus since 
(L hp But at last, on August 1> 1713, he produced 
Zaue, the best (with Jit top ) of all hi pla}s, md one < t 
the ten oi twelve best ph}s of the whole Ficnch classic il 
school Its motive was bouowed to some extent horn 
Othflh , but that mattus little In the folbwmg wmtei 
the doith oi his hostess tinned him out ofc a oomfoi table 
abode Ho still, bow eva, did not set up hcnsekcepin^, 
but took lodgings with an agent ot Ins, ono JDemoulm, m 
an out ot the way part of Pans, and was, toi some time at 
least, as much occupied with contiacts, speculation, and all* 
soits of meaus ot gaming money as with litcixfcuie 
It was in the middle of this puiod, howevei, in 1733, 
that two impoitant books, the LtUns Phil jsvphijv s <nt? I s 
Anfjlais and the T (tuple da GoM appeared Both wue 
likely to make bad blood, foi the lattu was, under the 
mask ot easy veise, a satue on contempoiary Ficnch litora 
tuie, especially on J B Itousseau, and the toimor was, m 
the guise ot a criticism oi xatkei pancgyuc of English 
ways, an attack on everything estabhshed m the church 
and state of Fiance It was published with ceifcam “ ic 
nniks ” on Pascal, moie otfensive to oitkodoxy than itself, 
and no mercy was shown to it The book was condemned 
(Tunc 10, 1734*), the copies seized and burnt, a wauant 
issued against the authoi, and his dwelling scaichcd He 
himself, as usual henceforward, took caie to bo out of the 
way of danger, and was safe in the independent duchy of 
Loname with Madame du OhAtoiot, not having taken, 
but very shortly about to take, up Ins abode with that 
< respectable Emily 57 at her famous chateau ot Cirey 
it the English visit may be legarded as having finished 
Yoltaue 7 *. education, the Cuey residence may 1 < justly said 
to be the first stage of his hteiaty manhood He had 
written important and characteristic weak before , but he 
had always bean m a kind of literary Wandetjahte He 


n w oil im } a s ti l b >i i l i many ytai and, tau c hfc 
I y hi uumu iu> liu lu *» w th th anth nties li he^an 
ml sue hilly < mi l it tint st m t k pn n out el 
1 ison ilium w } ml it I out hny tny iwkward 
l sponsilulpy \ h ch m U him 1< i n iFy h dl a ( entaiy at 
rn(c th duct n l th n l [i(q ions ot Luicqcin 
li ictus in u_,ud n ill t i du 1 ul is H w is m no 
^icat oi n i me lute <1 i a cn this ] iiinahi o c im n 
i spin lly a*5 lie w is [eit eUv i id> to d i\ his authoi slup 
ml It ti av llul al at i i stm In a ms tin th i imp at 
1 lulq i A ui , whe same a 1 vuy unj ltuit h^Iitin^ 
notal le uily toi l in the la t mq li u f lupine, was 
m., on It w su i ill th simmiei ot 1 7 > 1 h it C nty, a 
halt dismantle 1 < xunti j house cn the lei 1 i > e t Clianq i H ut 
and T on xme \ as fitted up v ith A i It tin mom y aud be 
eaiiie the headquutus of hmnclt, r 1 his lios^es^, and now 
and then oi hei accommodating liusl and Mai} \u tines 
ot the Jill licit some oi tlicm net a little malicious, snnrc 
It w as not cntuely a bed ot loses, loi the “icspcctable 
Find} s tempu wa^ vi lent aud atiu a time she sought 
lavas wlio weie not so much As nuf av xsAoltane But 
it jiovidod him with a sxh and comhrtibL ictieat and 
with somethin^ ot the same kind ot convemeiiee loi literary 
woik which nntimnny provides Iol moie commonplace oi 
moie sciupulous men ot leltf is In Mauh 173") the lan 
w is toimally taken off lum aud he was at libeity to letuin 
to Paris, a libeii} ct which heav tiled lumselt buts[ ann to i} 
now and ever aiterw uds 3 finding huiibclt bettoi away from 
the cq ital it Cut} he wiote ineklxti^abl} and did not 
neglect business Tin pmupal lituaiy icsults of lus 
tail} yens licit wue the phy ot Al tn (17>G) au l a long 
ticitisi cn the Niwtonnn ystun which he and Madame 
du Chitel t — au expert mathematic i in — wioto to 0 cthei 
But as usuii Yoltaue s •'xti uiditmy hteiaiy andustiy wa^» 
nthu shown m avast amount of fugitive writings than 
m sulstantive vuiks, though ioi the whelo sj teo of his 
Ouey losidenec ho was engaged m wntm toJ addin^ to, and 
alteun^ the Pa lit In the veiy hist days oi his sojourn 
he had thus written t paniphh l with the imposing title 
ot ( iieatise tn Metaphysics ’ Ot metaphysics piopor 
Voltane neither now noi at any othei time understood 
anythin^, and the subject, like e*uy othei, meiely seived 
him as a pietext fox laughing at leligiun with the usual 
lesuvation ot a toleiably athrmative deism In Maxell 
17 3b one of the least cieditablc events of his hie, yrt still 
not wholly disu editable, happened An avowal ol the 
JBnr/ltsh hfto s was to ot out ot him privately and then used 
publicly as an engine of extol tion In the same year he 
received his fust lettci fiom Fiedcuck ot Prussia, then 
uown puna only lie was soon again m trouble, this 
time foi the poem of the Mowlam, and he at once crossed 
the frontier and then made for Brussels He spent about 
thioe months m tlio Low Countnce, and m March 1737 
returned to Cnoy, and continued wilting, making expen 
ments m phy bits (he had at this time a largo laboratory), 
and busying himself not a little with non founding, the 
chief industry ot the district The best known accounts 
of Cuey hte, those oi ‘Madame de (hahgny, dale fiom the 
winter ot 173b-39, they me, has been said, somewhat 
spitctul but very amusing, deputing the conbtxnt quairelb 
between Madame du CMtolet and Yoltaire, his intense 
suffering unda criticism, his constant diead ot the eur 
reptitious public ttion of the Puullt (which nevutheless ho 
could not keep has hands fiom writing oi his tongue from 
lecitmg to his visitors), and so foi th The chief and most 
galling of his ci itics at this time was the Abbe De&fontaines, 
and the chief ot Desfontamesk attacks was entitled La 
Yoltan omunv , m reply to a libel of YoltaneS called Le 
Pr$<sa vattf* Both combatants had, aecoidxng to the absurd 
habit ot the time, to disown their works, Hesfont&ines’s 
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disavowal being formal and procured by the exertion of 
all Voltaire’s own influence both at home and abroad. 
For he had as little notion of tolerance towards others as 
of dignity in himself. In April 1739 a journey was made 
to Brussels, to Paris, and then again to Brussels, which was 
the headquarters for a considerable time owing to some 
law affairs of the Du CMtelets, Frederick, now king of 
Prussia, made not a few efforts to get Voltaire away from 
Madame du CMtelet, but unsuccessfully, and the king 
earned the lady's cordial hatred by persistently refusing or 
omitting to invite her. At last, in September 1740, 
master and pupil met for the first time at Cleves, an 
interview followed three months later by a longer visit at 
Remusberg. Brussels was again the headquarters in 1 741, 
by which time Yoltaire had finished the best and the 
second or third best of his plays, Merope and Mahomet. 
Mahomet was played first in the year and at the place just 
mentioned; it did not appear in Paris till August next 
year, and Merope not till 1743. this last was and de- 
served to be the most successful of its author's whole 
theatre. It was in this same year that he received the 
singular diplomatic mission to Frederick which nobody 
seems to have taken seriously, and after his return the 
oscillation between Brussels,. Cirey, and Paris was resumed, 
in a manner rather difficult to record in a short biography. 
During these years Voltaire’s production of miscellanies 
was as constant as usual, but Ms time allotted to serious 
work was chiefly given to history and much of the Essai 
sur les Mmirs and the Si&cle de Louis XIV. was now com- 
posed. He also returned, not too well-advisedly, to the 
business of courtiership, which he had given up since the 
death of the regent. He was much employed, owing to 
Eichelieu’s influence, in the fetes of the dauphin’s marriage, 
and was rewarded onHew Year’s day 1745 by the appoint- 
ment to the post of historiographer-royal, once jointly held 
by Bacine and Boileau. The situation itself and its ac- 
companying privileges were what Voltaire chiefly aimed 
at, but there was a salary of two thousand livres attached, 
and he had the year before come in for three times as 
much by the death of his brother. In the same year he 
wrote a poem on Fontenoy, he received medals from the 
pope, and dedicated Mahomet to him, and he wrote court 
divertissements and other things to admiration. But he 
was not a thoroughly skilful courtier, and one of the best 
known of Voltairiana is the contempt or at least silence 
with which Louis XV.— a sensualist but no fool— received 
the maladroit and almost, insolent inquiry Trajan e$t- 
il content t addressed in his hearing to Richelieu at the 
clpse of a piece in which the emperor had appeared with 
a. transparent reference to the king. All this assentation 
had at least one effect He who had been for years ad- 
mittedly the tot writer in France had been repeatedly 
passed over in elections to the Academy, He was at last 
sleeted in the spring of 1746, and received on May 9. 
tide -be^a to turn. His favour at court had 
, fclfir ^ .it hadnotseeuredhim ' 
even- a gautlesaanship of the chamber., 
the money point of v 
lougj but was permittee 


man — indeed he was fifty-five — but he had nearly tMrty 
years more to live, and he had learnt much during what 
may be called his Cirey cohabitation. On the one hand, 
he had discovered that it was undesirable that a man 
should not have a household ; on the other, he had dis- 
covered that it was still more undesirable that a man 
should put himself under illegitimate petticoat government. 
For some time, however, after Madame du CMtelet’s death 
he was in a state of pitiable unsettlement. At first, after 
removing his goods from Cirey, he hired the greater part 
of the CMtelet town house and then the whole. He had 
some idea of settling down in Paris, and might perhaps 
have done so if mischief had not been the very breath of 
his nostrils. He could not bring himself to testify in any 
open and dangerous manner for what he thought to be the 
truth ; he could not bring himself to refrain from attack- 
ing, by every artifice and covert enginery, what he thought 
to be falsehood. He went on writing tales like Zadig . 
He engaged in a foolish and undignified struggle with 
Crebillon pere (not fils), a dramatist who, in part of one 
play, Bkadamiste et Zenobie , has struck a note of tragedy 
in the grand Cornelian strain, which Voltaire could never 
hope to echo, and who, in most of his other efforts, was and 
is mainly futile. He used the most extraordinary efforts 
to make himself more popular than he was, but he could 
not help being uncomfortable in a city where the court 
all but threatened, and where the city did more than all 
but laugh. 

All this time Frederick of Prussia had been continuing 
his invitations, and the t£ respectable Emily ” was no longer 
in the way. It does not appear that, at any rate at first, 
Frederick made any real difficulty as to money. Indeed 
he behaved on the whole very generously,, Voltaire left 
Paris on the 15th June 1751, and reached Berlin on the 
10 th July. ' 

This Berlin visit might itself be treated, without undue 
extension, at the length of the present article ; but its 
circumstances may be presumed to be already more or less 
familiar to most English readers from the two great essays 
of Macaulay and Carlyle as well as from the Frederick of 
the latter. It is desirable, if not altogether necessary, to 
say that these two masters of English were not perhaps 
the best qualified to relate the story. Both were unjust to 
Voltaire, . and Macaulay was unjust to Frederick as well. 
It is quite certain that at first the king behaved altogether 
like a king to his guest. He pressed him to remain ; he 
gave Mm (the words are Voltaire’s own) one of his orders, , 
twenty thousand francs a year, and four thousand ad- 
ditional for his niece, Madame Denis, in case she would 
come and keep house for her uncle. But Voltaire’s con- 
duct was from the first Voltairian. He sent a letter, in 
which Madame Denis pleaded with him to return, to 
Frederick— an odd, way of ingratiating his niece with that 
monarch. He insisted on the consent of his own king, 
which was given without delay* and on very liberal terms, 
— Louis XV,, if gossip is to be trusted, pointing out with 
considerable shrewdness that it was. not his fault if Voltaire 
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was constantly jealous both of his equals in age and re- 
putation, such as Maupertuis, and of his juniors and in- 
feriors, such as Baculard D’Arnaud. He was greedy, 
restless, and in a way Bohemian. Frederick, though his 
love of teasing for teasing's sake has been exaggerated by 
Macaulay, was anything but amiable in disposition, was a 
martinet of the first water, had a sharp though one-sided 
idea of justice, and had not the slightest intention of 
allowing Voltaire to insult or to tyrannize over his other 
guests and servants. If he is to be blamed in this parti- 
cular matter, the blame must be chiefly confined to his 
imprudence in inviting Voltaire at the beginning and to 
the brutality of his conduct at the end. Within Voltaire 
there was always a mischievous and ill-behaved child ; and 
he was never more mischievous, more ill-behaved, and 
more childish than in these years. But, knowing as we do 
what he was, there is much excuse for him. He tried to 
get D’Arnaud exiled and succeeded. He got into a quite 
unnecessary quarrel with Lessing, the most distinguished, 
or at least the most gifted, German author of the day. 
He had not been in the country six months before he 
engaged in a discreditable, and in Prussia directly illegal, 
piece of financial gambling with Hirsch, the Dresden Jew. 
He had the extreme unwisdom and meanness to quarrel 
with this agent of his about money, and was at least 
accused of something like downright forgery — that is to 
say, of altering a paper signed by Hirsch after he had 
signed it. The king’s very well justified disgust at this 
affair (which came to an open scandal before the tribunals) 
was so great that he was on the point of ordering Voltaire 
out of Prussia, and Darget the secretary had no small 
trouble in arranging the affair (February 1751). Then it 
was Voltaire’s turn to be disgusted with an occupation he 
had undertaken himself — the occupation of buck wash- 
ing ” the king’s French verses. However, he succeeded in 
finishing and printing the Swcle de Louis XIV while the 
Dictionnaire Philo sophique is said to have been devised 
and begun at Potsdam. But Voltaire’s restless temper 
was brewing up for another storm. In the early autumn 
of 1751 La Mettrie, one of the king's parasites, and a 
man of much more talent than is generally allowed, 
horrified Voltaire by telling him that the king had in con- 
versation applied to him, Voltaire, a proverb about ct suck- 
ing the orange and flinging away its skin and about 
the same time the dispute with Maupertuis, which had 
more than anything else to do with his exclusion from 
Prussia, came to a head. No one quite knows how it 
began, though it is probably enough to say that Maupertuis 
and Voltaire had been of old quasi-rivals in the favour 
of the “ divine $milie," that as president of the Berlin 
Academy Maupertuis was in a manner Voltaire’s literary 
superior, that he was a man of rough and boorish manners, 
and that he is said at least to have refused his aid in the 
Hirsch affair,; He also seems to have had something at 
least to do with a tedious and complicated squabble arising 
from the work of a certain La Beaumelle, a literary hack of 
the time, not without ability, who chose to visit Berlin 
and court Voltaire, The final rupture was provoked by 
Maupertuis himself, though indirectly, by a; dispute into 
which he got with one Konig. The king took his pre- 
sident's part ; Voltaire (unluckily for him, but with .suffi- 
cient adroitness to make no open breach) took Konig’s. 
But Maupertuis must heeds' write tie Letters^ and there- 
‘ upon (1752) appeared ope of Voltaire's most famous, though 
- hot one of hirmost , md works, , 'the;, Diatribe du 
did not venture topufelish 




different pamphlet on its last leaf, and affixing that last 
leaf to AJcalda. Of this Frederick was not aware ; but he 
did get some wind of the Diatribe itself, sent for the 
author, heard it read to his own great amusement, and 
either actually burned the MS. or believed that it was 
burnt. In a few days printed copies appeared. Now 
Frederick did not like disobedience, but lie still less liked 
being made a fool of, and he put Voltaire under arrest. 
But again the affair blew over, which is at least a proof 
that the king was not wanting in long-suffering. He 
believed that the edition of AJcalda confiscated in Prussia 
was the only one. Alas ! Voltaire, according to his usual 
fashion, had sent copies away; others had been printed 
abroad; and the thing was irrecoverable. Of course it 
could not be proved that he had ordered the printing, and 
all Frederick could do was to have the pamphlet burnt by 
the hangman. Things were now drawing to a crisis. 
One day Voltaire sen* his orders, &c., back ; the next 
Frederick returned them, but Voltaire had quite made up 
his mind to fly. A kind of reconciliation occurred in 
March, and after some days of good-fellowship Voltaire at 
last obtained the long-sought leave of absence and left 
Potsdam on the 26th of the month (1753). It was nearly 
three months afterwards that the famous, ludicrous, and 
brutal arrest was made at Frankfort, on the persons of him- 
self and his niece, who had met him meanwhile. There 
was some faint excuse for Frederick’s wrath. In the first 
place, after a plea of business in Paris, of the necessity of 
the waters of Plombi&res, and so forth, it was a little in- 
congruous that the poet should linger at Leipsic. In the 
second place, in direct disregard of a promise given to 
Frederick, a supplement to Ahahia appeared, more offen- 
sive than the main text, and was followed by a paper war 
of letters with Maupertuis. But the king cooked his 
spleen and bided his time. From Leipsic, after a month’s 
stay, Voltaire moved to Gotha, and seemed once more in 
no hurry to go on, his excuse being the compilation of 
Annals of ilue Empire , asked of him by the duchess of 
Saxe- Weimar. Once more, on May 25, he moved on to 
Frankfort, and here the blow fell. Frankfort, nominally 
a free city, but with a Prussian resident who did very 
much what he pleased, was not like Gotha and Leipsic. 
An excuse was provided in the fact that the poet had a 
copy of some unpublished poems of Frederick's, and as 
,soon as Voltaire arrived the thing was done, at first with 
courtesy enough. The resident, Freytag, was not a very 
wise person (though he probably did not, as Voltaire would 
have it, spell “poesie" ts po4shie ”) ; constant references to 
Frederick were necessary; and the affair was prolonged so 
that Madame Denis had time to join her uncle. At last 
Voltaire did the unwisest thing he could have done by 
trying to steal away. He was followed, arrested, his niece 
seized separately, and sent to join him in custody; and the 
two, with the secretary Collini, were kept close prisoners at 
an inn called the Goat. This situation lasted some time 
(a time, indeed, since the c< oeuvre de po^shie ” was at once 
recovered, rather unintelligible except on . the score of 
Frey tag's folly), and was at last put an end to by the city 
authorities, who probably felt that they were not playing 
a very creditable part. Voltaire left Frankfort on July 
7fch r travelled safely to Mainz, and thence to Mannheim, 
Strasburg, and Colmar. ; The last-named place he reached 
(after a. leisurely journey and many honours at the little 
courts just mentioned) at the beginning of October, and 
here; he proposed to stay the winter, finish his Anmls of 
and look aboht him, ; > ; ; : / 

JWoltaim'sveocopd stags was now over* and he was about 
J '" 1 ‘ 1 
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itjuml some mou e temal pes^m to mime him to 
tile this a^paion 1> ol u us st [ II lad Icon in the 
lust 1 lu li ot in ] i 1 1 1 it disa t i ichi ( 1 oi at In t 
mi i uit 1 p mu ^uneven to entu hnnee 3103 a, — a 
i Uit iioln 1 ly du m about equal 3 nis to a wish rid to 
1 1 1 1 ci di ol li c 1 1 l nek and a wish to \ unish 
Viltic liuisli tu claim-, lia n os a home At 
( elm v he tv 1*5 not ole t 3 mil) v hen 111 Tammy 17 r )l 
1 3 n it eel t lit ion of tin V at m I 1/ 1 vvntten hn^ 
l tou 01 1 c u d In mis ion t> ostillish himscll m 

I nn w s n w absvlnhly utu cd one 1 men AFidimo rk 
luiqaloui wis powulcs it mdt l slit coiecl O itotlv tv 
( xi 1 1 hu \cwci Is a chi on oxticimly oftcnsiv 0 311 

himanio ot Voltuics— -the sokmn pitaJnu, of tie 
tutinnst ot Cxhnai otter due onfcssion — d oil null ly 
lus enemies Uis e du 1011 fiom lion t how tv u, wis 
duel’s met"*} hoi Ko.1 ami icall> meant exclusion turn 
1 x is and its neijil omliocd Jn*fchc suinma he went to 
Tlombiaes, and allei returning to Ccimu loi some time 
]oum}el in tin U^im mg ot wmtei to L}ons and aitu 
1 month thfcU went as it nm almost be said, liomo — 
to a heme which he Ind neva ye visited 1 ut which was, 
with slight dunces of actual domicile, but with nr change 
ot neijhl ouihood, to sluLti lnm foi the lest of his life 
FTis hist resting 3 lace, Geneva, w is le idled m the 
middle ot Dcteml a , but Yoltoiu had no 1 111 pose of re 
mamm 0 m tho city and atmo t immediately bought 0 
camtiy house -just outside tho g ites, to which he *gue tho 
name of I os D lias This, the fu t house of his own 
w huh ho cm te sail to have possessed, is still standing, 
though now alsoibtd in tho subuibs It was putt}, with 
lino views but it had idvanta^cs of a non usthetic kind 
toi its ownu, ol which I10 made no setiet He was lieie 
piadicall} it the muting 3 ant ed km didinefc junsdic 
tious -Genev 1, the canton \ md, baidmia, and Fiance, 
while othei cantons weie within easy icach Bofoie finally 
settling m I eme} he bou a ht other houses dotted al out 
these tuntoncs, so as never to be without a lefuge closo 
at hand m case of sudden storms At Los Delices he set 
np a consulaablo establishment, which Ins gieat wealth 
(obt imed chitlly by speculation m the mannoi alioady 
moio thm once hinted at) made him able easily to afford 
He kept ope u house foi visitors , he had printers close 
it hand m Geneva , he fitted up a pmate theatre m which 
he could enjoy what was peiha^ tho greatest pioasure of. 
lus whole life— -acting in a phy of lus own, stage managed 
by hnnsdt Hie residonee at Geneva brought him into 
correspondence (at fust quite amicable) with the most 
famous of hei citizens, J J Rousseau His Otphetmde la 
Ckim, pei formed at Pans m 1755 , was very well received 
and the earthquake at Lisbon, which appalled other people, 
gave Voltaire an excellent opportunity for ridiculing the 
beliefs of the orthodox, first in verso ( 1756 ) and later m 
the (from a literary point of view) unsurpassable tale of 
Caiuhde ( 17 fiff) AIL was, however, not yet quite smooth 
with him Genova had a law expressly forbidding theatrical 
performances m any circumstances whatever Voltane, 
as has been said, had infringed this law already as far as 
private performances wont, and ho had thought of building 
a logulai theatre, not indeed at Geneva but at Lausanne 
la July 1766 a very polite and, as far as Voltane was 
concerned, indirect isolation of the consistory declared 
that m consequence of these proceedings of the Siem de 
Volta® the pastes should notify their flocka to abstain, 
should be informed of the con 
ths edicts wmli be earned 
Lee Elites was 
ihepeiformanoos 
the man to take 
without retalia- 



tion Ut undoubtedly instigated D Alembert to include 
1 ern ui ot the ^tobibition m his Encyclcp du aiticlo on 
4 ( tneva a 3 loceodin.-, v hicli provoked Rousseaus 
c Idi lied T tti a D llcmbnt s m hs &pec(a leb As foi 
himself even still lestless, ho looked about foi a place 
ulieie lie could ccmlme tho social libuty of Innce with 
tk jolitual lilaty of Geneva and he found ont At the 
end d 1 7 >s lie bon Jit the consideiabl property cf Toinoy, 
tn the sboic of the lake, alout torn miles horn C cncv i 
nd on ] leneli soil At Les Dtliccs (wlucli lie soil m 
170 * 5 ) he had become a householder on no small scile at 
1 unty (wh ch he mcieased by othei puieliases and 1 ascs) 
li } com a conqlete eountiy gentleman He set ibout 
cstal lislun^ himself handsomely m lus new abede, and 
th uji 3i< did not absolutely alandon his othei houses ho 
was hem t foiwaul 1 novvn to all Tuiope as squue of 1 cincy, 
baldly les than as autlioi of thoiZV/&??<:nA and the Eta dir, 
of C hen Us XII and A J a! t a 
From this fimt ioiwaid many of the most celebrated 
men of ] 11103 c visited linn theio and huge paits of his 
usual lux,iaphies aie composed ol oxtiacts fiom then 
account ot leiney His new occupations by no means 
qiunched hi litciaiy activity, but on tho contmy stimu 
lated it He did not make himself a slave to his visitoi s, 
but appealed only occasionally and reseived much time for 
work and foi his immense con espondcnce, which had foi a 
3 cm, time once moie included bredeiick, the two getting 
on vuy well when they wore not m contact Above all, 
he now, being comparatively seciue m position, engaged 
much mote strongly m public controversies, and, without 
wholly abandoning, resorted less to, lu» old labyrinthine 
tricks of disavowal, gaibled publication and private libel 
Tho supi ression of the Etuydrpt lu, to which he had been 
a consideiable contubutoi, and whose eonductois were his 
intimate fixtnds, drew fiom him a shower ot lampoons 
daected now at “1 inf line ” (s een?/;(/) generally, now at 
literary victims such a^ Lo liauc do romingnan (who had 
wntten one ^ueeo of verso so much better than anything 
senous of Volfcane’s that he tould not le forgiven), or 
I alissot (who had boldly gibbeted most of the 2’>hdosopJu<i 
m Ins phy of tint name, but had not included Voltaire), 
now at liuon, an excellent cntic and a dangerous writer, 
who had attacked Voltaire from the conservative side, and 
at whom the patriarch of Temey, as he now began to bo 
called, lev died m return tho very inferior farce lampoon of 
LLtosumt, of the first night of which Irtron hun&olf did 
an admirably humorous criticism 

How he built a ehiuch and got into troublo m so doing 
at Forney how he put “Deo er exit Voltane ? on it ( 1760 - 
61 ) and obtained a relic fiom the pope for his new build 
ing, how he entertained a grand niece of Corneille, and for 
her benefit wrote his well known “commentoiy ? on that 
poet, arc matters of interest but to bo passed over buefiy 
Heie, too, ho began that senes of interferences on behalf of 
tho oppressed and the ill treated which, whalovtr mixture 
of motives may have prompted it, is ceitamly an honour 
to his memoiy Volumes and almost libraries have been 
written on the ( alas affair, and it is impossible heie to 
give any account of it or of tho only less famous cases of 
Himn (very similar to that of Galas, though no life was 
actually lost), Espmasse (who had been sentenced to tho 
galleys for haibouimg a Piotestant minister), Lully (tho 
son of the unjustly treated but not blameless Irish French 
commander in India), D’Ltalonde (the companion of La 
Barre), Montbailh, and others 
In 17 63 he entered, it would seem out of pure wantou- 
nese* into an indecent controversy with the bishop of the 
diocese (who, hie ah houeet man, was not particularly 
well satisfied vnth his pcc^ofial cohforthify), lie had 
immm With the superior landlord of part of his estate, 
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th |K nuitl) I nss s an i Ik cn \ l m i Ini nl 
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it cum i tli Ik \ is nth n 1 m tk city u 1 1 
lun ch Inn i c\tl turn it a s i] { li It 1 m li t 

Idue n i i t (1 ci th t nmiui it> 3 uj tl 

ai i 1 \ nt t tin Li nc} lik u s i wlnt tl it 

li In i win k u n a cut ih hsti i a ul 

m[k > incuts cl i m iu uli > k is nothin., ui ns to u it] \ 
h msclt \1 out 

In this wty thin i went on loi mni) \ciis mid 

\ ltuic who hull ui iu old nun who l he isfcdli liul 
h instil it J uni} It imc i a i> old me ilmost without 
notiun it lie dextli it 1 ( uis Y\ mi l the u<es ion oi 
Louis \\ l excited even in lus a ed 1 if ist the In po et l 
uitujiK, 1 n is but he dil not at once ice ne my on 
com uj ment dosute the lefoimm^ ministi} ot Jm^ot 
A much mote solid ^nn to his haipimss avxs the adop 
tion oi piattical adoption, m 3 776 ot Itcme Philibeite de 
Vaiicoiut, i young ot noble but pooi imnly, whom 
Volt me rescued from the convent, installed in Ins house 
is m adopted daughter, and mamed to the Afaupns cle 
A illettc Hu pet name was 3>clle tt Bonne and 
nobed} had moie to do a ith the happiness ol the 1 ist 
ycxis ot tho ‘patriarch’ than slie lnd Tt is doul ttul 
Avhethu Ins list and tital Aisit to Puis aa is due to Ins 
own wish oi to the instigation ot his meet, Midxmc 
Deni but it is tin t > say that this lady — a woman ot 
di i ieealle tem] ei especially to her nituiois — apneas 
lohiv been lathu luidly trotted b} Voltmes eailiu, 
and sometimes 1} lus litu, biographers Tlio surest ic n 
a hieh has been made that tlie success of Bcxumaiohus 
pi pied him his nothing impossible m it At an> rate lit 
had it the end ot 1777 and the beginning ct 1778, been 
caietull} limshm 0 a new lia^edy — Jtuu — toi pioduetionm 
the capital he started on the 5th ot I\ biliary, and liu 
dx}s latei amud at tho city Avhith he had not seen foi 
eight and twenty yeai> 

Abundant as is the mtoimation lespu tmg the aaIioU oi 
almost the whole ot his life, it is nowkoie moie abundmt 
than m lespect to these last months He avus leceivtd 
Avitli immense rejoicings, not indeed ducctly 1 y the court?, 
but by the Academy, by society, and by all the moie lm 
poitant foreign visitors About a toi tin Jit after 'his 
aim al age aud fatigue made him senously ill, and a con 
fessoi was sent foi But he recovered scoffed at lumselt 
as usual, and piepared moie eagetly than ever toi the 
first performance ot Iune, on Mai eh 16 At the end ot 
the month he was able to to o out and attend a performance 
ot it, which has otten been descubed, and was a kind of 
apotlieosis He was ci owned with lauiel in ins box, amid 
the plaudits of the audience, and did not for the moment 
seem to bo the woiss loi it, eujoy mg sevual other triumphs, 
during one ot which he had, in full Academic sterna, to 
embixce Tianklm after tho Trench manner He exon 
began ox proceeded with another tragedy, — Ayaihoilt , — 
and attended several Academic meetings Tut such pro 
ceedzngs in. tlio case of a man of eighty four wmo impossible 
To keep himself up he exceeded even his usual excess in 
coffee, and about the middle of May he became a ery ill 
Tor about a ioi taught he was alternately bottei and worse, 
but on May 30 tho priests were once more sent for,' — to 
wit, his nephew the AbW Mignofc, the Abb£ Gaultier, who 
had officiated on the former occasion, and the parish priest, 
the cur e of St Sulprce He was, howevei, in a state of half 
msensrhrhty, and petulantly motioned them away. The 
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1 i 1 s t i f it I nl 3ns d ^ m t t 1 f t u i u t 
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hi Dundy {lei silt a i dill llj t hull 
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f ily 10 ii ♦] tl 1 w It n 1 1 l hi 
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it av as ui e 1 1 it it is 1 1 di 1 1 c d t \ i \ y 
in i jiu^ct aa isle ) uni Iks it il tilui li l ie 
1 d\ aaIi n it w u eml aimed md _g\ it *\ itu Dus 
and) y her to Alidamc d Aillette av sircuv l n sil a 
ca e, and A\heii it w is \io\ osed (m 1 Si ) t r c tut it l< 
the otlici icm ms the sin [lianas it Siute t uiunu 
(the mt li on) w is o[ uitd and foun 1 to l e ui£ ty 
lay r on Ac Italic wis not emvm ui i i v l 
man His extr loulm ay tlunncsois et lmnuii i itul imong 
other things by the \ci} [c ai 1 ut w 111 uowii qi^ui at 
tulutcd to Vouie, an l identity m 0 hi n it once avith 

Satan, 3)eath, and Sm In old i^c li a as a rnue 

skekton, with a lorn, nose and eyes ci j lotcnmtiu il 
biiliiancy peenu^ out oi In am Ho nut i so ms to im< 
been addicted to any manly spoit and tx k little exeuise 
lie was sober enough (loi lus diy and kucIv) m eitm to 
and dnnkiBw, generally, lut di mk codec , as his contun 
\ oi ary, counteq art, and eneim, Johnson, dunk tea, iu a 
liudened and imetciato manner It mi) 1c presumed 
with some cu Unity that Ins attentions to women avuo k i 
the most put pi dome , indeed, both on the t cod and the 
bad side of him, he was all brain He a]jous to hiAe 
lnd no gieit sense ot natuial beauty, m which ] omt he 
lcscmblcd his geneiiticn (though cue remukdle story is 
told of his bom 0 deeply alieeted ly VI] me scenery) md, 
except in his {xssion foi the sti n e he does not se m to 
ha\e cared much toi any oi the art Conau atun and 
liter atun avuc, a & am k in Johnsons case, the sole v,ods 
of his idolatry Vs for lus moi ii character, the wbolLy 
intellectual cist ot mind )ust ickned to nukes it dithiuh 
to ]ud e tint Ills lielnfsor tbsenco ot leliels ennnei 
l ated lnm tiom cou\uitirnal scruples , and it must le ad 
mi tied that he is not i ^oxi ul jeet fu those who warn 
tun tlrt a nice monlit} may exist mele[enlenlly ot 
leligion ile w is ^oud natured when not ucssed, ^ neicus 
to deiendints who mide themsehes useful to him, aud 
mdef iti 0 ible in defending tlie cause ot those who wuc 
o]>piesscd b} the systems with A\3nch lie was at \vai But 
he was inordinately vain, and tot illy unscrupulous iu 
^immg money, m attacking an enemy, oi m piotecting 
himself when ho was threatened with danger In these 
three cases he stuck at no lie, found no weapons too f ml 
to u&e, and regarded no gam as too duty to pouch Ills 
jeculiai fashion of attackm & the popular beliefs ot Jus 
time has also failed to sccuic the approval ot some w3io 
have very little sympathy with those L chefs, of not a few 
even who go so far as to approve ot udicule and indeed of 
mere nbaldiy being used to wean those who hold thm n b 
sacred from their belief m them The only excuse unde 
foi the alternate cringing and msult, the alternate abuse 
and lying, which marked his course m this matter, has been 
the very weak plea that a man cannot fight with a system, 
-—a ploa which is sufficiently answered by the retoit that 
a great many men have so fought and have won But 
this comes so closely to tho discussion of Voltaire's worlds 
and intellectual character that it may be dismissed for the 
present with only one more remark, by no means new, but 
it would seem constantly xequmng repetition, Voltaire's 
works, aud especially hia private letters, constantly contain 
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the wind ultimo ’ md the expitssion in fulloi abbitvi 
itul ‘ uu/1 ml mil This has been misundei stood in 
tn my a i> v~ the mistake going so far as in some cases to 
suppose tint Voltiue memt Clmst by tins opprobrious 
\pres- 5 ion JSTo euelul ind competent student of his 
w nks wl \te\ei tint students sympathies, has evei failed 
t > < mt t this loss misapprehension “ L ml une is not 
(, d it is not du 1 st , it is not Christianity , it is not even 
( ithohnsiu Its b leiest equi\ dent may be given as 
< p i renting and pmile & r ed oithodoxy ? m genual, and, 
m i pitKuiaily, ltislhepaiticulai system which Voltaue 
saw aiound him of which he had ielt the effects in his 
own exiles and the f onfisc itions oi liio books, and of which 
lu saw the still worse effects m the hideous sufferings 
ot Calls and La Brno, and m the less hideous but still 
e\ue misenes of poisons peifectly guiltless, even accord 
mg 1o tin u toi mentors, such as the families of Calas 
and Smen 

• 

\ vafc *iu 1 vinous as tilt woik of Vdtan i* no article such as 
tin jgesent t ull bt (\en qpioxinint ly complete vuthout some 
ittcin t i j a i\ o in cutluu ot its to uiual c intents md charietei 
istus f i its v as t ness an 1 v nitty ait of tilt essence of its waters 
pec uliai ju ilits The divisions of it lnve long been iccogm/ed 
m l in xv l c ti iti 1 m oi Itr 

rha lust of these dnisnns in oi lei, not the hast m bulk, and, 
though nit tic Inst m meat lntei 101 to none in the amount of 
i instill d liloui s^uit on it, is tho t? itu of Voltaire Between 
fifty u l sixty dilhicnt pieces (including a few which exist only m 
h laments oi sketches) aio in ludtl m his writings, and they covei 
the cnluo stideh ot lus literary lift It is it lust sight lemaikablo 
that \ oltaut whsse comic j ow u w ts un lonhtcdly f ir m excess of 
lus liable should have wutten many tiagedies of no small excel 
lencc in th u w ly but only one fm second class comedy, Net unc 
Ills olh i elloits in this litter dilation no quite rntuioi, bem to 
tithei slight and dmost insignificant m scope, oi, asm the case ot 
the some wlnt famous Pussaise deuvmg alL then mteiost fiom 
lung i isonal liMs His ti gedies, on the othu hand, though 
they cm utvei fully satisfy those who have been accustomed to 
the stimuli meat ot lomantic diama, aie woiks of extraordinary 
met it m tliur ow u w ly Although Voltanc had nutliei tho pex feet 
\usifi cation of Kraut noi the noble poetry of Corneille, he sur 
{ isscl the lattu uxtunly, anl tlie forma m the opinion of some 
not mcomjf tcut judges in jl lying the difficult and aitihcial game 
oi th Flench ti ige iy /an i am >ng those vvheie love is admitted 
is a pimq d me two, and Mtnp , among those wheie this motive 
is excluded and kept m suhoidmition, yield to no phjs of their 
class m such bustuning ot mtetest as is possible on the model, in 
a 1 yptation of that model to st ige etteet, and m umtoim, if nevei 
vuy tnnspoitong or ext not dm ny, hteiary meat Volt nre was 
an enthusiastic lover ot the stage he was intimately acquainted 
with its hwa , ho knew that tho public opinion ol his time roserved 
its highest pi mis fox a capable and successful dramatist, and ho 
wis dotei rained to win those pii/es lie theiofoio set all his 
wondatul cleverness to tho tisk, gomg bo fai os to adopt a little 
even of that romantic disobedience to the stuefc classical theory 
which he condemned, and no doubt sxneeu ly, m Shakespeare The 
const juoicG is that his work m xts kind is unlikely ever to be srn 
passed 

It is voiy difltient with lus poems piopei, of which theie axe 
two long ones, tho Unmade and the Pucellc , bosules smallex pieces, 
ot which it is enough to say that a bare catalogue ot them fills 
fourteen loyal octavo columns The value of these is veiy unequal 
The ffrnmacU, has by universal consent been relegated to the posi 
toon of a school reading book, and peihaps does not hold oven that 
very securely Constructed and w ntten in almost slavish imitation 
ot Ynml, employing for medium a very unsuitable vehicle — the 
alexandrine couplet (as lefoimod and rendered monotonous for 
dramatic proposes}— and animated neither by enthusiasm for the 
subject nor by real undoi standing thcieof, it could not but bo an 
uusatigfjwxtdry performance to posterity I ho 1 m lie, if moially 
inferior w from a liter uy point of now of fai xnoie value It is 
dwHory to a digtoe , it is a base hbol pn lUigion and history , it 
date mm nfmdel Ariosto m being, not, as Anosio is, a imxtuie 
of romance and budewto, bat a sometimes tedious tissue of burlesque 
pm and airapk , uttd it n exposed to the objection-— often and 
msfcly mgtMdiat mwfa of its fm simply on the fbot that 

tbjSf 0 jft sad tit «& people whobdieve enough in Christianity 
to make its fefhw* ind to make their disgust at 

jote mm* fc with all th alWfe? 

fWki* 31$# I? its authors prose tales, 


oi h u dly anything that piopeily de&eives the name of poetiy m 
them— no passion no sense ot the beauty of natuie only a nanow 
cnticism of life onl> i convention il md restnctul choice, of 
laxioUi^c a ciamied aul monotonous posody, and none of tint 
indefinite su ab estion which h is boon lightly said to be ol the \ oetie 
essence Lut theic is immense wit, a wondeiful coiummcl ot such 
metio and ltngua b e as the taste of the time illowed to tho joet, 
occasion illy a sm^ulai if somewhat aitihcial giaec, and i eunous 
felieity of diction md mannei on occasions pio^ei to the poets 
,enius 

JLlic thud division of Voltanc s woiks in a lational oidei (though 
it is usually pi iced later m tho elitions) consists of lus ^ so 
i ounce oi ides llicso pioductions — meompaially tie most 
remaikable md most ibsolutely good fiuit of his a einus— vveie 
usually it not always compose l as janqlilets, with i pm j esc of 
polemic m i elision politics oi whit not Thus Candldc ittiels 
l elisions an 1 philosophical optimism L Hi mne am Quatantc $uii> 
ecitun socnl and political ways of the time /adi) and othcis tho 
lcceived forms of moial and metaphysieal oitliodoxy, while some 
aio meie lampoons on tho Bible, tho unfailm b souice of Voltanes 
wit But (as always happens m thocisc of liteiaiy woik wheic 
tho foim exactly suits the authors genius) tho pm^ose m all the 
best ot thorn disaj pcais almost entnely It is m these woiks moic 
than m any othcis that the pcculiai quality ot Voltanc— lionic 
style without exaggeration— ippcais That he leamod ltjaitlyfiom 
St Lucmoud still moie fiom Anthony Hamilton, paitly even horn 
his own enemy Le Sage, is peifectly true, but he give it peifection 
and completion Theie is no loom to analyse it hoic , but, if one 
especial peoulianty eon be singled out, it is the extiemo icstramt 
and simplicity of tho veihal tieatment Yoltane nevei dwells too 
long on his point, stays to laugh at what he has said, elucidates 
or comments on Ins own jokes guffaws ovei them, oi exag^eiatcs 
then foim The famous ‘pouz encouiager les autres” (that the 
shooting of Byng did “encouia a o the others” very much is not to 
the point) is a typical example, and mdoed the whole of Candida 
shows the stylo at its peifection 

The fouith division of Voltaire s woik, as we shall lank it licit, 
his historical woil, is the bulkiest ot all except his coirespond 
once and some paits of it aie oi have been among tlie most icid, 
but it is f u fiom being the best, oi even among the best ihe 
univei sally known small tieatises on Chailes XII md Petei the 
Gieat aie indeed modols of clear nanative and ingenious if some 
what superficial giasp and inangoment m little of considerable 
subjects The so called /S Me do Louis XIV and Sicch do Louis 
X V (the lattei infeiior to the former hut still valuable) contain i 
great rmscelhny of luteiesting mattoi, treated by amau of greit 
acuteness and unsurpassed power of wutong, who had also hid 
access to much important pnvate information But even in these 
books defects ale piesent, which appeal much more strongly m the 
singular olla podnda entitled Lssai sur les Mceui % in the Anna les 
di l brnpiie, and m the minor historical woiks of winch theie aie 
many These defects are an almost total absence of any com pie 
hension of what has since been called tho philosophy ot history, 
the constant presence of gross prejudice, frequent maecui u y of 
detail, and, above all, a complete incapacity to look at iny thing 
except from the nanow standpoint of a half pessimist and h ilf self 
•ntoshed J philosopke of the 18th centuiy Attempts have been nude 
to argue that Voltaire s admitted want of catholicity and nqiccn 
tools was merely tho fault of his time , but, while this would be an 
insufficient plea if granted, it is not the fact Montcsqnuu t> 
name no other of his contemporaries, had if not a pel feet yet i 
distinct sense of the necessity of dealing with otlioi times ind othu 
manners so as to take to some extent the point of view of tho aetois 
Voltane had none And, though ho was veiy fai fiom being an 
idle man, he cannot he said to have been extxaordmanly anxious 
to secure accuracy of fact 

His woik m physics concerns us less thin any other here , it is, 
however, not inconsiderable in hulk, and is saiu by expci ts to give 
proof of aptitude 

To has own age Voltanc was pie eminently a pool and a 
philosopher, the unkindness ol succeeding ages has sometimes 
questioned whothei he had any title to either name and especially 
to the latter His largest philosophical work, at least so c tiled, is 
the f urious medley entitled Dictammvre PMbwphLque^ which is 
compounded of the articles contributed by him to the gicit 
LneyclopMu, and of several minor pieces Ho one of Voltanes 
woiks shows his ento lehgious oi at least anti ecclesiastical animus 
more stoongly The vaiious title words of the several articles aie 
often the merest stalking horses, uudei cover of which to shoot at 
the Bible or the church, the target being now and then shifted to 
the political institutions of ihe writer s oountoy, baa personal foes, 
, and the whole being largely searched with that acute, lather 
superficial, common sense, but also commonplace, ethical and social 
entoasm which the 18 th othtowy called pMosophy The book 
ranks perhaps second only to fN hoyels os showing the ohatefcer, 
Wmcg and pewnal, pi Wtee , despite tta it j* i^y 

tmSMjL The mmorphilosopljr^l ytti diktat 
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clniacta In tile bud 1 taiL do MU tphy qto tli uithor nn! l <3 
liib b iand dloit, but acutely succor lb m dang m it tlun sli v, 
th it lie lnl no itil rcnccrti n ot whit n ctqhy^ic is Ihb JPhik 
soilolji t mb is a clcvoi &j it on tin conti i li tic ns 1 \ hilosoqhois 
his Ltfftcb doll i i is x hn mst nice of lus 1 a I it ol tikm b ol h |u 
shots it one tiling under covci ot anctlici m L while app lcntly 
amnn b at a thud An l all the mmoi woil s ton mail} c ill 1 
1 hil soplneal, tlnu b h they aie voluminous enough, cone to littl 
mou than tl e same icsult 

In b tnual t Uci6 i ini i mail moons wilting "Wltaiie is not 
mfeiioi to hurself m any of 1 is othei tunetions Almost ill 1 1 
moie sub t mine w ll s wheth l m ver&c oi } sc ic qi ce led 1 y 
iiefaecs ot oi c ^oit n inothci win li aio mod Is d 1 1 own li n lit 
pungent an trie ml m i vast \ met j ot n a Usenet \ imjhlcts 
ml wntia b s he shews lnmsclf % qufect j un ahst in litci uy 
eutieism ] uie ini simqlc lus jimuqal \\ nl is tl ( licit o 
bin 6 / ill though he wiote i b rod de il n i le )f the sin e 1 ml — 
sometimes (as m Ins Lif and notices ot Moliu ) m Icq cndcntly 
sometimes isputol lus S loolob Nowlitic qahaqs, <\oqt when 

lie is deilmg with religion aie Voltanes deteets felt moic thin 
lieie Ills b ieat u juamtanee with sti b e mvtfcus otten ciubltd 
linn to make viluable technical eutieism m that dej utment anl 
Ins umiv died acuteness ot c oume soiv dluin m lit i uy as m otha 
matteis luthewas quite unac^u tinted with the histoiy ot lus 
own lan b uige ind liteiatuie and moie lieie than anyvalitit else 
he showed the c\tiaoidmanly limited and convcntimal spiut 
which accompanied tho ie\olt ot the Fiuich 18th ccntuiy 
against limits and conventions m theological, ethical, and politic il 
mattois 

Tlicioicmains only the hu b e division of Yoltane s ooucspo/idcnoc 
which fills somo tlucc thousand pa b cs double columned large and 
closel} pmted m tbc compa test editions, wlich is const inti} 
bun., au 0 mcnted by tie&h discos cues, and which according to 
M Gcoi b es Len to esco, tho best In mg authenty has ntvu been 
fully oi conectly q anted, even m some ot tho paiis longest known 
In this gi eat mas* Yoltanes pei&onality is of com sc best shown 
an 1 poihaps his lituaiy qualities not woi&t Ills immense cneigy 
and volatility his adioit aud unhesitating flattery when he chose 
to llattci Ins mthl ss sarcasm when he chose to bo saieastic, his 
lather unsciupulous business faculty his moio than nthei un 
sciuj. ulous lc&olvc to doul lo and twist m any f isluon so as to escape 
Ins enemies,— all these thin b a aqpoai thioughout the whole mass 
of letteis 

Attei giving an account of Voltane s pcisou il chai ictci, aud i 
sketch ol the ehaiactuistics of tho difloient sections of his work 
lus intellectual and litci uy position m histoiy can bo bneliy 
summed up though the summ uy is not one to be lightly undci 
tiken Most -judgments of Inin have beon unduly coloured by 
symjalhy with or dislike of what may bo briefly called Ins 
pol mical side When sympathy and dislike aie both caiofully 
disc u ltd oi allowed foi, he remains certainly one of the most 
astonishing if not cvaetly one of the most admnahle, figuics oi 
lettois That ho novel, as Carlyle complains, gaao uttennie to 
one gicat thought is stnctly tiue That his charaetenstie is foi 
the most put an almost superhuman cleverness latliei than po&i 
tivc b enius is also tiue But that he was moiely a mocker which 
Cnlyle and othois hive also said, is not stnetl) true oi fair In 
politics piopu he seems indeed to have hid lew or no constructive 
ldcis and to have been entirely ignoiant oi quito leekless of th$ 
tact that lus attacks wore dcstioymg a state of things for which as 
i whole he neither had noi appaiently wished to have any substi 
tute In ichgion ho piotested stoutly, and no doubt simoiely, 
that his own attitude was not puiely negative, but heie also ho 
seems to have failed alto b cthei to distinguish between pruning and 
cutting down Both heio and clsewheio his great fault was in 
mvctciato superficiality But this superficiality was accompanied 
ly such wondoiful acuteness within a certain range, by such an 
absolutely unsui passed liteiaiy aptitude and sense of style in all 
the lighter and some of tiro giavoi modes of liteiatuie, by such 
un tiling energy and versatility in enterprise th it ho has no p u all cl 
among ready writers anywheie Hot the most elaborate woik of 
Yoltane is of much value fox matter , but not the very slightest 
woik ot Yoltane is devoid of value as form In litci ary ciafl sman 
slup, at once versatile and accomplished, ho has no superior and 
scarcely a rival 

Ihc tnbli )gi why of Voltaire is a veiy loi^o subject and it has foi jears been 
the special o< umaittn of a Roumanian diplomatist of much cuitUfcion and judg 
moat. M GO0ills BeuffCheo, tho fii&i? volume of whese woik ivas published at 
1 uis m 1882 The latest and on tho whole the best edition of the woiks is that 
completed not long ago bv M Louis M )I&nd m 62 ^ oluincs (Paris, oxraler) the 
han&st and most com* »f is that usued m 18 volumes loyal odavo some fifty 
jeais ago by Fuipe and kept in punt by the house of .Didot Of the tmha 
editions, though their hulk 1& an objection sevcial aio intc estmg mid valuable 
Bspedafly may he noticed tho so <i&ed edition of Kehl m which voltalio himself 
and later B^aumaithais ym& concerned (70 vols 17S5-8P), those of ]>ahbon 
Baudoum, each In 97 voJa (from, which * the hundred volumes of Volte he have 
bewme a nonhifreqlwmt %nra tef speech), aud the excellent edition ot Bcmjiot 

1&m te no rmy good det#d Jfe ^ Wm 
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t, town of ltd}, m the povm 
51 miles ly rul t/i t south exst fi m ] cjian, uul > > 1 } 
load wc&t noith west liom iSuni, st ud* uu umi uuliu^ 
olive chd emmuice aboui It 00 tu t \U\ e i h \ el, ml 
is ounounded by the mibsive itnnm of its uieient w dls, 
some 4-1 mileb m eucuit The m st im[o t mt ieh( <t its 
1 tiumn ^enod ia the Poita dell Viu n u Jn i} cf 
dailc te uy stone, about 20 feet m height the ceil els cf 
which are adotnul with tlmost ol liter ited he ds, \ i A il 1} 
lepresentmg the ^midian deities of the city \olteiix 
possesses several publie buildm^s of mtciest, cl tm^ from 
the penod of its republican mde[ erulence in tlio l^tli 
centuiy Tho Paluzo del Pnou, oi Pila/ o Pul 1 lieo 
(1208-57) i 5 a Landuome bm]din OJ untoitunatcly seme 
what modeimzed m its windows and mouldings, it con 
tarns a vexy valuable collection oi Etiusem antiquities 
especially cmeraiy urns The cithtdial, ecnseci ited m 
1120, but enhi to td and adorned b} Niece lo 1 is uio in 1251, 
has a fine pulpit of that period, and on the hi^h altu aie 
seulptuies by !Mino da I le&cle, in the tiansept is a icmaik 
ably fine Annunciation by Luca Si & noielli I he baptmtery 
also, supposed to datem paitfrom tho 7th centuiy, lately 
belong to the 13th, tho font is by Indica di Smsowno, 
and the cibonum by Afmo da liesole The citadel now 
a house of collection, consists of two portions, the Lotca 
Vecchia, built m 1343 by Waltei de rnenne, auke oi 
Athens, and the Eoeea Nuo\a, built by the lloicntmes 
(1472) The inhabitants are chitlly einrloyed m the 
manuiactuie of vases and othei cimment* fiem akl istoi, 
of good quality, found m the viemity of Volteu i ind neu 
Leghom The popul ition in 1881 was 5347 (commune 
1 1,061) 

Volatcii<h (Ltiunm J lath z) <q j(iis to line b n m ct th 
twelve confederate cities ot Btiuna (see FtJttUX tv aol \m \ (^b) 
It rccem d a nnlit uy cc lony un ler the ti lumv n it \ ut i md u Ic 1 
by Pliny imcng the mumupal towns ct hU un i It w is d stu> t 
m tin 10th ccntmy, and ubnlt under tho Otlios In th 12lh 
and 13th centums it enjtyel fue n stitutions m th 11 h it f ll 
ttmlei tho | ow ei of II icuee Pusiub the sitm*t uil I) mich di 
Yoltcna (see hiceumrri) wile h th nitivcu ct the town 
* VOLUNTEERS Although it would be difficult to 
assign a penod when tho principle cf voluutou oi to am7i, 
tion foi national defence was fust adopted m England, it 
is certain that societies to promote this object e\istcd m 
various parts of tho country m the reign of Hemy Vfll, 
who m fact granted a chaitei m 1537 to the “Fiatumty 
oi Quylde of &amt Geoige Maisteis and ltulais of the 
said Science of Artillary as afoie&uid reheat sed loi long- 
bowes Crosbowes and HandGonnes This anuent vol 
unteei corps is now tho Honouiable Aitilleiy Company of 
London, whose muster lolls have borne tho names of many 
distinguished personages, including John Milton Al 
though the Honourable Artillery Comp tny has always been 
a distinct volunteer association, it was at one time (notably 
during the wars of tho Commonwealth) a centre of mstiuc 
tion foi tho City trained bands, whoso officers indeed weie 
required by statute to be members also ot the company 
It 18 an interesting fact m connexion with this company 
that there exists at Boston, U & , a volunteer corps bear 
mg the name of tho “Antient and Honorable Artillery 
Company ot Massachusetts J> This legacy ot the pilgrim 
fathers was formed in 1638 after its London prototype, 
and its Puritan ongrn is still recognized in the “ electron 
inch celebrates the anniversary of its formation 
It was not, however, until 1779 that volunteer organma 
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tion b c wic inn t^il [xitm tin ni 1 *u < e hi t 1 

hd in L 1 u i cilii! i u i n 1 y 1 i me 

uulfcpu tl } t 10 ODD id nt x i it iytli 

on ty m tho i i li Lhe cn i v md \ it ti m 1 u 
1 1 an ] tly in u l 1 to l ik d It \ iU 1 ih mqenln^ 
din, i, 1 ut ii t v t li ul uu [u f L lu ut 1 l Hi i lun 
t ih Hi n < i 11 1 1\ tile 1 thou K s ci li o\\ itu nty 
Id i s it d mi on th n c\ n ia lit l i th t si n ( t 
< lv ii 111 tty Flic < i i t l 1 tli md the t ii it t 
the pre lit fLlltll ) SIW 1 1 Git it 1 1 Lt Ul its it 1 NICK om 
I let d itl )| mu t ot the i Uiui il m t net iot s It Hum 

when in a„ l s\l v i ol 1 t met 1 11 vi it iq n tli 

Ueulution (1 li ), thu dued tlu it uy ol the Unite 1 
in Between iiJ< ncl iSOl su otssive Yets of 
Pti lament weu pissed [i violin^ fu the idmimsti ition 
lud discij[line of the volunteu t kc, which m loOi, wlicn 
invasion ly the fust Ni[ Icon wis imminent, amounted 
to 129,105 men (70 000 ct wlnm v\ut lush) 'When 
pti e, however, w is n slued, tlus Loiee wis elislandel, 
with the exception el the jeomimy oi voluuteei eavaliy, 
which continues to this diy 

Aftei in mteivalof nciilj luff a tcntiuytlie wailike 
attitude of Pnnce, undu JS ipolcon ILf, cuised theButish 
once moic to uni foi tlie \ rotection ot thou countiy llus 
knu interval, howevu, hid l ten used differently by the 
i spoctno nitiens I n had, liom i questionable economy, 
had allowed both aiinj in l nivy to decline m stien^th and 
cthuency , bunco on the cthei hind, by the cnu^etic 
development ef hei military and ni\ ii powu, auel the 
call) ip| licition of sitarn to sliq s of w u, to. on Jit the pos 
sibilitics of tho invasion oi England m 1M6 within mcasui 
able distinee, while i feeling of hostility was fosteied md 
milimod by hci \ohtical writeis En 0 hnd it tins time 
was awakencel to the to nvity of the situition by the pubh 
cition of a well known lettu tiorn the duke ol W eliin to t on, 
then comm unit i in chief, to Sn John Bur joy no, 1 followed 
by a well timed p imphitf by Genu il bn (Jhailes Nipiu, 
entitled TJu, Dcfauc c J Hit /Iff 1 1 it/ 1 oluntc t Coip^ and 
Mthtu This ohiiacteustie sketch of the tine pimcqles 
ot defence ioi i fice people bt< ime seven years latei the 
basis ot tho volunteci oi 0 imzation 

Lu IS 57 the Blench [loss became more and moie 
nunicing The United btites lnd di mussed the lesideut 
British mimstu, and m consequent e lemfoic ementshad to 
be sent to Cund i and New Bium> wick The war to oin^ 
on in China lequned an aimy ind employed i fleet The* 
lndnn Mutiny tixid the rcsouites of Pngland to the 
uttermost, while at home (save the actual & amsoiib) an 
unsitisf ittoiyieseive ot barely 3b, 000 militia wis all that 
could be counted on Tlus threatening condition of affairs 
tended to aggravate, it not to pioduoo, a serious commciml 
panic It wis then that the v oluatcei movement begin, 
and by a popular impulse 

A cnculai httei, dated 12th May 1859, fiom the 
secretary f ol wai to the loxd lieutenanls ot counties m 
Cheat Biitam, authonzed the foimation of volunteer corps 
Tho statute under which the genual enrolment took 
place was the same that had governed the organization 
of the volunteer force m the beginning of the century * 
The mm provisions of that Act, however, were found 
inapplicable to tho altered conditions under which invasion 
was now possible (thiough tho application of steam) , they 
failed also to moot the new system entertained of main 
taurfhg tho volunteer force on a permanent footing m 
peace Atifw Apt was therefore passed, the most important 
|n?ovi#iQSf of whuV* wa& that apprehended invasion should 
conbfet;it^ a reason ter tho sovereign to call 

out tho m beu of the old condition 

I, 
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\1 h i ji i d the it lull ijpeaanci tl the enemy u\ on 
the i i lo uiy this piovisLon into c i a the ip^u 
] uisi nil to 1 lust commumcited to ]_ ail ament, <i it 
j, illume i is not s tting deelaied by the queen in council 
ind nt uied b iiochmition the voluntceis are tlicic 
ii] u 1 c und to sene m Gieat Bntun until leleased l) i 
l otl niticiidcthiing the oeci ion to hive pissed "When 
e c ill l oui they ltceive p ly on t ic army c lie 

the foieo ilius bought into c i tenee i cuiqo c 1 oi 
toi] cl li^ht lioisc, iitillciy en^ neci , mounted uflc 
md nlic \ limtcus Iheie e\ist also in coimcxim with 
the Vdmualty sje nl volunteci coips f*)i the defence cf 
Ihe coisfclmc, cilled 1 iioyil IS iv il Aitillciy A oluntccis 
The tenn 4 coips possesses no tactical syndic ition 
Any body of peisons, & ioit oi small whose oifci ol 
service the queen Ins accepted constitutes i “ coips The 
piopcity bclon G m to to the coips is vested m the ccmmind 
mg olltcei, and is idmimsteied by a comuutteo of ofhccis 
undci the lules ot the coips these mles aie in the hist 
mstince i 0 ieed on at a general meeting of olkceis and 
men and having nceived the queens approval, become 
le & il, °nd miy be entoiced by a migutiatcs oidei The 
comnnndm^ oflicei his powei to dismiss a man fiom the 
corps, and a volunteei not on actual service miy lei 
mi lute his engagement on giving fouiteen diys notice 

\ olunteeis, when assembled undei aims, whether toi 
actual service or for evcicise, aie undci the command 
ot tho commindei m chiet oi oi geneial oi other held 
ofhceis of the regular aimy appointed to command them, 
who must be semoi m lank to eveiy ofhcei of the volun 
teeis present But it is a fundamental lxw that volunteers 
are to be led by their own oihceis Tor the pm poses of 
tiainin^ a permanent stiff of adjutants md sorgeantm 
sfcructois is provided fiom the ic^ulu aimy 

The foimation of coips constituted as descubed was so 
lipid that in the course of a tew months m 1859-60 a 
tone of 119,000 volunteers was elected Tor admims 
tntive purposes, and for instruction, small coips were 
grouped m their several counties mto “administrative 
battalions * This provisional arrangement has since been 
abolished (a questionable mea&uie), and the small “ corps,” 
deprived oi much of the status necessary as nuclei of 
bitt ikons m time of wai, are converted into constituent 
parts oi companies of what had been then administrative 
bittilions These latter are now not only constituted 
“corps” in the meaning of the Act, but aie called “con 
solicited coips,” though then constituent parts are widely 
scattered Though this arrangement lb convenient during 
peace, contusion would probably result under pressure oi 
apprehended invasion 

On the 7th Mai oh 1860 the queen held a lovee m 
London, at which 2500 ottieeis of volunteers were pie 
seated On the 23d June a royal review was held m 
Hyde Park, when 21,900 volunteers marched past, and 
at Bdmbmgh on tho 7th August anothei royal leview 
took placo, at which 22,000 voluntceis fiom the northern 
corps wue undu arms 

Public confidence was thus 10 stored, but yet moie 
remained to be done An end had to be put to tho over 
lecumng panics that paralysed from time to timo the 
commercial system of the countiy The Government, 
which m the beginning had tolerated rather than en 
com aged the movement, now followed the lead of public 
opinion, and decided on maintaining tho volunteci force 
as a part of the regular defensive system of the countiy* 
The ptrsarmtl of the volunteer corps (wxth a few essential 
exceptions) thereupon underwent a change The wealthy 
and professional classes, who had at tot joined the yanks 
in anticipate of war> wed no tenpi to bear 
Their placea wero taken by the arto&n wfirch added 
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be m < u lent th l ] ul li i n s w il 1 1 n 1 1 \ 1 

i i il n m in') i \ ! oy d (nim it u s tl leivi 

0 | ] luted in 1 lw ti n ui mtj l i miu n cl 

th ■'oluit u is i 11 i t d t min th i n liti n i 
win I the i ul h i il h uU l i i an 1 i il cl 

ci 1 mu in 1 sj il eu] t u n \V w in e u ? j eft le u 
liti n \i h\ l n tint i ni i i l n iu i die n 

It \ is n t t 1 iq c t l tl f tin i all 1 i in hi otn 

iiiij li il l ( q e \ ( c till mi tint c t 1 1 fc i il i li 

nil \ Inc i th nil un } tl tl e old vohu is < it 1 
with the mint vl \i il is 1 ndon > unmi 1 with 
aipdiui i n m cl tam qu it i ihit tl ] il lie nnt 
uted I i 111 In m hi m i it \ i> 1 1 ct the mint t 
ci tlu lc^ulxi m> 1 i f x niiui L } i uitnn ml 

mx \tl)> toi 1 the to cf nl\ isl cull ism, as ill 
cxuiLstnes it tl vcluni as ni then devote I 1 yxltv 

luxnu aq uent Isu wue the} uiisucccsslul m th u 

ow i (il its l 1 op i cc with nodcin milling tiaimn 0 
xnil cun to mlioducc uiqiovunuils Lcid Lie ho x 
piomment lex lex ot the volunteer movement, levivtd m 
tlie National Lille Association the ancient English pa time 
of piactismg it the butts The queen lieiseif ined the 
liist shot (a bull eye) at Wimbledon m I860, and thus 
in mounted those #eai national meetings wlieie mm} 
thou amis compete uinuxljy ioi qi/es, the a** jugate \ xluc 
ol which has n>w icachtd £11,6^0, with 126, 161 entnes 

Colcnot llaicimt follow id Loid I lelio m establishing 
th Nainird Vitillciy Association, whese mcctm s ueheld 
annuill) xt the School ct Gunnuy it Skoebuqncss The 
voluiiteus m this aim ot the iouc arc mom thin 10,000 
stion^, and belong ehitlly to the mechanic el iss Then 
aptitude to lc m the u^e of ilio gieat modern oidnai ce 
wlinh then \ usance at the School of Gunnuy en com ages 
and then steady discipline when m ramson have impiess d 
tho ofhceis ot the Hoy al Ai tiLlexy vitk then v duo as a 
rescive for manning the coast defences, as v ell us loi the 
ecpupmenl ot held battenes Spccni pi o vision has now 
been made toi the litter, on the con lition thxt thebattciies 
aio fully hoi sed by the volunteeis, and that thice <om 
plete detachments of men pei gun me mam tamed in 
training 

The legulai attend xnco oi detichmcnts of eolonnl vol 
unteeis at the&e giext annual nxtional competitions has 
exeici ed foi some ycais past a silent and beneficial 
influence, by fosteung the nulitaiy s} mpathy ot the 
colonies with the mothu countiy a* regai ds the mletcsts 
of imperial defence Tins feeing found piactical expics 
sion in the expedition to the Soudan m 188o 

A novel and peculiaily national aim w is also mtioduced 
in I860 by Colonel Bowu, then mostu of the Hamblcdon 
hounds at Droxford, who trained membus of the hunt a* 
a corps of mounted nflemen to occupy ground fiom point 
to point across country 

When the number ot hunting men m Gieit Britain is 
coiibidcied, all of whom would le xeady to turn out, thus 
equipped, to ban ass tho flank of an mv idci, beyond leach 
even ot his cavaliy, c ome estimate may be formed of the 
value of this contribution to the plan of defence 

The late Loid Danelagh, another leader of murk among 
volunteers, initiated the gieat i aster volunteer field days 
at Brighton and elsewheie His views, at hist opposed, 
aio now officially acted on, and the annual Eastet assera 
blies have developed into manam res, interesting as well 
as instructive to all engaged The Eastoi holidays afioxd 
also opportunity to ai fcillery volunteers to go into gain&on w 
forts, as at feheernoss and other coast works, where means 
of piactimug are available Facilities m camp instruction 
me also extended to volunteers m summer, an arrangement 
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ci the ^icat onti x teis due ti l 1 the civil n n meu 
Ihei ael> lib mi lovva of tins use ul coi^s s tinatocl 
at fioin 12 000 to «0,000 navvies with toeK, 1 anov , anl 
comnussai i it c ompletc li has renty [ u fe lined mq oitant 
seivice m txLulitm 0 , and pimtin^ at ^ieit tmxto cost, 
ounplete timetables and s[ccnl icpats foi six etieixl 
conccnti xtions against pe ssible mv asion A sp cm i ekun 
was also plot xi ed b} tho f oips (the Inst ol it 1 md) f the 
entire iolhn to stock of all the ixilwi} hi Gie fc I a tain 
This imporfcint woik — which is collected and rqulhshcl 
mnuallj — shows wheic *-ht lequisite nimbeis ot eaim^cs 
of ev ly description can be obtxmcd foi the composition 
oi tioop tiains 

'Hu opinion of militaij iud 0 es has been tint the mam 
weakness oi the whole volunteei system rests xuth the 
ofhcei s luit this ]ud^ ment has und >ublully been modiliccl 
ot late }eais b> the exj^ci neso displayed b} tho olheeis ot 
all lanks to become capxblc leadeis ot then men While 
ul\ antage is taken of thf facihtieo piovided by the 
Go^emment— such as schools of uistiuction, temper uy 
attachment to legulu and militia u^inients, and half 

V ext ly examinations m tactics — ofhceis of volunteers axe 
mtkmg pio c iess among themselves b) initiating societies 
in v incus paits of the count q foi the study and discussion 
of military subjects, wai games d( Individually, some 
oihceishxvc ilieady taken a piomment pcsiiion xs students 
m the ait of v ai One of these Cokntl Wacdonxld, C L , 
eomnnuding the Edmbui n h Lille Yobmtceis, hxs oii^mated 
impoitant impiovei icnts m the s} stem of ml mtiy dull, and 
his modification * have been ajpioved m principle by tho 
adjutant jeneral An ambulance sorv ice has bc< n oi^anmd, 
and a scheme fu battalion tixnspoit bi ought out 

The foiegoing organization has not exhausted the io 
sources of volunteer national detcnco kSucnte and com- 
m ex ci xl wealth combined are now u eating an outei line, — 
the foimcr foi the defence ot tho Humbei, Tees, 'Jyno, 
Morse}, Ac, by means of volunteer marine mining toips, 
and tho laltu by the institution ot the Naval Vclunfcei 
Defence Association, having foi its object the protection 
of meiohant ships, by fitting out mButish poits a number 
of merchant vessels to seive m time of w xr as a Lordon 
around the coasts of the kingdom, within -whu h the ship 
pm b may pass in sccuuty 

Ibue is yet another weak point, ot equal import xnce, m 
the personal equipment of tho volunteers, which, as a mle, 
is deficient foi fit Id seivice But now that the juuschction 
has been transfoned from tho loid lieutenants of counties 
to the crown, the whole subject of equipment foi the held 
ib ent lusted to direct and responsible xmhtaiy authority. 

The still graver question anses as to the issue of war 
fake stores in general in the time of national danger. 
Notwithstanding that such stores are already partially in 



29<S 


Y O L — V O R 


possession of the services, the issue to the levee cn mam 
(Dr augment ztion oi the volunteer force) alone will be a 
nnttu of e'tierat, difficulty for one arsenal to manage 
flu, difficulty will be best understood by the following 
stitem nt The \oluntoei force m Giext Britain at the 
iK^mmn^ of the century numbeied 359,105 Since then, 
hovuvex, the population has ncaily doubled Therefore, 
sup | o m" all other conditions to be equal, the number 
that word l now court foiw ml to defend the country would 
1 c iboui 700,000, oi 4M,S00 mou than the picsent peace 
footin^ of the \ olunttor ion t One arbenal is not sufhc lent 
to sustain the c tiam that would then bo put upon it 
Strate lcxllj considered also, tho situation of that at 
W oolwich is not such as to justify the accumulation then? 
of all the w uliko material the nation would have to depend 
on A centzai arsenal, if not a noi thorn one as well, 
appears to be a national necessity 

The existence of tho volunteer fcice averts conscription 
for the countiy’s defence, and it foims, as the hist Lord 
Brougham characterized it, a “ national insurance ” The 
cost to the eountiy is trifling complied with the magm 
tude of the issues, being m IS 85 ,£767,400 for 218,000 
“ efficient ” volunteers entitled to the public grant, that 
is £3, 8s Gd per volunteer, or baiely 6d per head of tho 
population to be defended Tho value of the volunteei 
foicc is not, however, to be estimated by the numbtis 
actually eni oiled. It is m fact, m its present form, a 
great training school of citizen soldieis, through which 
thousands pass annually into a reserve ready to join m 
caso of need And every year of its valuable service con 
films the wisdom of Sir Charles Napier’s last words of 
advice to his (ountiyraon, viz, “ Militia and volunteers 
arc tho propei foices to piepaie for dangei m time of 
peace ” (m m*m ) 

VOLUSENUS, Er or* ntt as (that is, FLORLNcr Wilson 
oi WorsM, though in an English letter he writes himself 
Voluzenl), a Scottish humanist of the first half of tho 
16th century, whose elegant Latmity, but still more the 
thoughtful beauty of his Christian philosophy, claims foi 
him a high place among the scholars of his age That he 
was born neai Elgin, and studied philosophy at Aberdeen, 
as is stated m the notice of his hie published m 1619 by 
Thoma^ Wilson m Adam^om Pocmata Sana , may be only 
an inference (though probably a just one) from a passage 
m the dialogue De TmnqmlhiaU Amm ?, more than halt 
of which consists of a description of the abode of tran 
quillity, based on a dieam that, as we aio told, came to the 
authoi, when ho had been a student of philosophy for 
four years, after a conversation on the pleasant banks of 
the Lossio with John Ogilvy, afterwards rector of Ciuden 
Proceeding to Pans, he became tutoi to a nephew (or really 
a bastaid son) of Caidmal Wolsey, and this connexion led 
to repeated visits to England, where he was well seen by 
the king, and formed, with men like John Fishei, Stephen 
Gardiner, and Thomas Cromwell, connexions that were 
not dissolved by Wolsey’s fall, for he was m England as 
late as 1531 In Paris he knew George Buchanan, who 
afterwards wrote a giaceful epitaph on his fuend’s death, 
and found patrons m the cardinals Jean de Lorraine (to 
whom ho dedicated in 1531 a Latin exposition of Psalm 
xv ) and Jean du Bellay With the latter ho started in 
1534 for Italy, but, being detained by sore sickness at 
Avignon* found a new patron in the bishop of the diocese, 
the learned and pipun Sadolet, who procured for him the 
mastership of <J§ school at C&rpentias, with a salaiy of 
seventy qrowft&, felt hwself a Iittlo out of 

plao® m a grami&fr schobl* all his tastes leaning to pbilo- 
HIM frCm Oarpentras he made 
"*** ^ T -*m Qm& me HnqstaUa 

to my M where he 

kA.* . , 


made many fnendb, perhaps even to Spam, toi Alnat tells 
us that he had acquned French, Italian, and Spanish 
“par li equenlation des nations” A letter of feadoh t 
from Komc m 1546 shows that ho had then resolved to 
letrnn to Scotland, and was concerned to know what coui so 
he should hold m the religious dissensions of the time 
He died on the journey, howevei, at Vienne m IHuphnu 
The autliontios foi tlio life of Wilson 'll well hi outfit Ilia 
hj Iiviug m tho Zuev of S ithdx Ik > trs ? (18o9) , with tlu <\ tq 
tion of twolctttis m tho Pam ityn Mu Ha ay vol i tlu most 
lmpitant of them had alicalj 1 an collcotc 1 in Wisliait s c litnn 
of tho Dr Pi a judhtaU (8vo rim, 1751) Iivm^, hr \ \n 
( voile ol c 1 Wilsons culust w oil PI Pol alPUnst Vm i 1 
lotlirt inqaiuml'i 'n Puan at w (Ato, Pins, 15ul) iii<ljT7 'lot Jit 
anni'iiIsalmumndwSO Hehie, m ) r lad StjJcnu ? Wmt) 
menum Pjnscymin Jnai (4to Ians 1532) These show tint lus 
linguistic studies embraced Hcbicw as well Gietl anl I atm 
Wilsons icpulation, howovei, iest& on tho beautiful dialogue all ody 
cited, and hist punted by Gijpliius at Lyons m 1543 firom m 
temal cudenco it appears to havo boon composed abcut that time, 
but tho subject had ova used tho wntci foi many ytais The 
dialogue shows us Chnstnn humanism at its lost, net 3 ct 1 n ikmg 
with the chui eh and somewli it afiaid of authority , but 0 } on to new 
light, tolei ant and yet behoving Volusenus is a »roat ulmiici of 
Erasmus, but censures in him a lack of punty m lus Latin md a 
certain want of philosophy Latmity and philosophical tiaming 
aro his own distinguishing points, but his philosophy is Chnstnn 
and Biblical rather than classical or scholastic To anal3si his 
argument would heio bo out of place, the title of the dialogue 
itself shows that he takes a fiesh and mdei indent vuw of tin 
chief good of Chnstnn ethics, and it is sufficient to ol sent that 
fiom this point of view he ultimately reaches a dootime as to th< 
witness of tho Spmt and tho assurmce of giacc which hi cal s 
with tho traditional Ghnstianity of hi 0 time and contuns cthu il 
motives alun to, though not identical with, thoso of tlu Oeiman 
Refoimation The voises which oecui m several puis of tho 
dialogue , and tho poem which concludes it give Wilson a jla c 
among Scottish poets, but not neuly so high as thit which ho 
occupies among philosophical waters on Ghnstunity 

VONDEL, Joo&t van der (1587-1679), Dutch poet 
See Holland, vol xn p 94 

VOEAGINE, Jacobus de (c 1230-1298), archbishop 
of Genoa, is said to have been bom at the little village of 
Varaggio, neai Savona, about the year 1230 He entered 
the order of St Dominic m 1244, and io said to have 
preached with great success m many parts of Italy, as well 
as to have taught m the schools of his own fntemity 
Fiom the office of pi 101 in 1267 he was raised to be 
provincial of all Lombardy This post he hold till 12%, 
when he was removed at the meeting of the ordei m Pans 
He also represented his own province at tho councils of 
Lucca (1288) and Ferraia (1290) On tho last occasion 
he was one of the four delegates charged with signifying 
Nicholas IV ’s desire for the deposition of Munio de Zamora, 
who had been master of the order from 1285, and was 
deprived of his office by a papal bull dated April 12, 1291 
In 1288 Nicholas empowered him to absolve tho people 
of Genoa for their offence m aiding the Sicilians against 
Charles II Early m 1292 the same pope, himself a 
Franciscan, summoned James to Koine, intending to con 
secrate him archbishop of Genoa with his own hands 
James reached Eome on Palm Sunday (Maich 30), but 
only to find his patron ill of a deadly sickness, from which 
he died on Good Friday (April 4) The cardinals, how 
ever, “propter honorem Communis Januoe,” determined 
to carry out this consecration on the Sunday after Easter, 
and thus, to quote his own words, “he returned with joy 
to his own city, and was reverently received by tho 
people * If we may trust Echard, he was a model bishop, 
and especially distinguished himself by his efforts to 
appease the civil discords of Genoa, His death seems to 
have taken place in June 1298 He was buried m the 
Dominican church at Genoa. A story, mentioned by 
Echard as unworthy of credit, makes Boniface VUE, on 
the ficst day of Lent, cast the ashes in the archbishop's 
eyss instead of on his head, with tho mt&k * Kemember 
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tli xt thou ait a Ghibellme and w ltli thy ttllow Glnbellmt> 
wilt 1 etui n to naught 

Face bus do \oi rgmc Ins 1< ft us x list ot lus own woiks '•qe ik 
m., ol lums 11 m bis Cliiuwon Turn > hi &ays, 4 Y hilo hr w is 
m his ouki and iftu he hail be n mule aichbi&hop he wi xtc many 
woil& 1 oi he compiled tlu le & cnls tt the saints (L / nchi 
^wetouw ) in on \ lumo tiling many things tiom the Ihbtoi la 
injaddei ( Sc/ 7 tdiut md tioui the chiom l solminy wnteis 5 
Tlu ithci wuhn^s h claims aLc two volumes ot 4 Su mens eon 
cei mil ^ ill tlio S lints 1 whos yoxily feasts th chuich eelebnti 
Ot th sc volumts he ihls one is mi j diflus but the othei slioit 
and i meisc Lh u folbw S nn nu d 0 m lw> Li i ij hi s D ti 

dlu s ioi evay Sunlxy m tb jtu & n is d Omnium 
I iif l s / t , i be ok ot discourses m ill tli Gospels fiom \sli 
Vein sliy 1 3 tli luc^Uy aftei 1 istei ml a ti xti exile 1 

Mn dis t i[ui tetus cst de 15 Mim ompositus, c insisting 1 
abmt 1(0 discouises on tli ittulutcs titles At, ot the \ii 0 lh 
M diy In the sune woik the aiehbisliop el urns to hive wiitten 
his Liu on i J tnn mu m the seccnd y tai of his j ntiheate (1293) 
but it e\t ills ti 1296 oi 1297 To tins list Lelixrd adds seva d 
othei w oiks sueh xs idchn ( ot tho Dominicans, punted at A cm 
in 1531 ml a 6 imnct VuUttim d Vitim um Gudhlni Icrahl i, 
a Dominican who died about 1260 Junes is also sxid to have 
tixnslxted the Old and New Testaments into Ins own tongue 
4 Put ad Is Fchud, 44 if ho did so the vcision lies so closely 
hid thit then is no leeollection of zt 1 

His two clnot works aie the Cfo onicon Januenso and the Golden 
Leg nd oi Lomban d'ica Rystona The formei is partly punted in 
Muiatou (Scuytucs Mur Hal ,ix 6) It is divided into twelve 
paits The Inst foui deal with the mythical histoiy of Genoa 
iiom the timo ot its foundei, Janus the lust king oi Italy, and 
its cul xigei, a second Janus, “citizen of Tioy/ till its conversion, 
to Gliiistianity ‘about twenty live yeais after the passion of 
Christ Pntv professes to tieatof the beginning, the growth, 
an 1 the pci flection of the city, but of the hrst penod the wntoi 
candidly confesses ho knows nothing except by hearsay Tho 
second ptnol melulcs the Genoese ciusidmg exploits m tno East, 
md extends to then victoiy over the Pisans (i IloO) while the 
thud lea lies flown to the dxys of the autliox s aichbisliopnc 
The sixth pent dtxls with tho constitution ot the city, the seventh 
and eighth with the duties of lulcis and citizens, the ninth with 
those of domestic life The tenth gives the ccclesixsticxl histoiy 
of Genoa from tho time ot its hist known bishop, St Valentine, 

4 whom wo believe to have lived about 630 A D , till 1133 when 
the city wxs i used to aiclnepiseopal rank The elev cntli contains 
the lives of all the bishops in oidei , and includes tho chief events 
during then pontifiextes , while the twelfth deals m the same way 
with the aielibishops, not forgetting the wntoi himself 

The Golden Legend, one of the most popular leligious works of 
tho Middle Ages, is i collection of the legend xiy lives ot the gieatei 
saints of the medieval chuich The pieface divides the ccclesi is 
tical yeai into four periods conespondmg to the vanous epochs of 
the woilds histoiy, x time ol deviation, of ic novation, ot rocon 
ciliation, and of pilgumage The book itself, how ova, falls into 
five sections — (ix) horn Advent to Christmas (ct 1-5), (&) fiom 
Ohustmas to Soptuigesnna(6-30), (c) fiom Septuagesima to Eastei 
(31-53), (cZ)from Easter Day to tho octxve oi Pentecost (54-76) , 
(e) fiom the octave of Pentecost to Advent (77-180) The sairrh 
lives uc full of puerile legend, and in not a few cases contim 
accounts of 13 th centuiy lunacies wi ought at special places, par 
ticulaily with leference to the Dominicans The author is vciy 
particular in giving the deuvation of piopei nxmes, and indtea 
geneially supplies a copious choice of alteimtives He is nearly 
always careful to assign & yearly date to the saints he treats of, 
but seldom, if evei, mentions then feast days As ho letches the 
gicat seasons of the year he mseits treatises dealing with then signi 
hcance and interpretation These we have foi Advent, Chu&tmas, 
Good Friday, Easter, Whitsunday, &c The last chapter but one 
(181) “ De Sancto Pelagio Papa, contains a kind of history of the 
woild fiom the middle of the 6th century , while the last (182) is a 
somewhat allegoiical disquisition, “ De Dedication© Ecdesre 1 

Ihe Golden, Legend was translated into Fiench 6} Tean Bolefc de Vigny la the 
14th centm j It was also one of tlie earliest hooks to issue fiom the pi ess A 
Latin edition n assigned to about 1469 and a dated one was published at Lyons 
in 1473 Many other Latin editions were printed bcfoio the ond of the cental y 
A liench tiansl ition by Mastw John Batailliei is dated 1476 Jean de Vignys 
appeared at Ians 148b, an Italian one by hie Maneibi (f Venice 1475) a 
Bohemian one at Pdsen 1475 J and at Pi ague 1195 Caxton s English versions 
1483 14S7 and 149 5, and a Geimon one in 1189 Seveiall5th<entuiy editions 
of the Setmons are also known and the MarutU was punted at Y emee in 1497 
and at Pans an 1503 

VORARLBERG, the most western division of the 
Austrian Hungarian monaiehy, us bounded on the Bf 

1 Printed without name or place, 1484 

3 The adjective “golden" hat been transferred from this to other 
works of the author* 
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1>3 Duxin, on the W by the. Like of Constance, 
Liechtenstein, and hwit/iihnd, on the S Ly Swit/ci 
land, and on the E by Tyiol Though united foi 
administrative purp >ses with Tyrol, it enjoy « a eon 
btiiution oi its own, and ianks as a separate membex of 
the empne It is emphatically an Upmc legion, berni; 
tnvoib d by aaiioub spuis of the Rhodian Alps (Ailbci^, 
]he 0 en/u Wald, Ac), attuning a height ot G000 to 9000 
feel, and even possessing a few small glaaeis The 
mine is dc lived fiom the Ailbu^ Pas (i r, Adlulti & , oi 
Eagles Mountain, r )S95 it), sepaiatm t it fiom iviol and 
loimin & the means ot tomnnuiu itiun between InnsluKk 
ind the Lake of Constance The pass is now tiaveised bj 
a laihviy, the tunnel undei theAilbeig itself (opened O t 
Ibbl), bem & miles m length \ oiailbci,g is wateicd by 
numerous small streams, most of them flowing into th 
Ilhme, which is in contact with the west side of the etown 
land for a distance of*about 20 miles About one thud 
ot the sui face (almost exactly 1000 square miles in extent) 
is occupied by pasture, upw aids ot one sixth by forests, 
one seventh by meadows, and only one twentieth bj arable 
land In correspondence with these figures, we find that 
the chief employments of the inhabitants aio cattle leanng, 
dairy farming, and forestry. 

In 1881 tho district contained 61,ll p cattlf , and cheese is 
pioduccd in largo quantities Gram is cultivated m the valley 
bottoms, but not moie than enough is laised to covei the home 
consumption , jiotatocs, fruit, and vuno aie also pioduccd The 
manufdctunng industry is al&o by no means unimpoitxnt, occupy 
ing neuly 30 per cent of the popul ition The chief hi inch is tht 
spinning and w eav mg ol cotton, which is earned on with spe id 
vigoui m tho neighbourhood of the towns and largei villages *Y 
chaia( temtic industry is the constiuction of wooden ch dots, which 
iro ix| oiled to Switzerland by w itei Many of the men spend 
the summoi m Switzerland as masons and labouieis ic turning to 
then homes m winter In 1881 the population numbtied 107, >73 
neaily dl of Teutonic stock md the Roman Catholic faith Th 
chief towns, none ot which arc laige, arc Bregcn/ (4736 inhabit 
ants), tho capital, and the poit of Austin on tho Lake oi 
Gonstmco, Lludcnz (3160 inhabitants), Felilknch (3600), md 
Doinbnn Yorailbeig bdongs to the see of Buxen, tho pimcc 
bishop of winch is lepiesuited by a vicai general at hclilku h 
The provincial diet consists oi twenty one m embus, mduding tlu 
vie u geneixl Tho ciownland sends two lcpicscntatives to tlu 
inn u nl pailiamcnt 

voiailbeig is founed out of the old duchies and countships oi 
Biegcnz, Feldknoh, Bludenz, Sonnenbeig, and Ilohencms, nil ot 
which had come into the possession of tho house of Au&tna by thi 
14th centuiy, chiefly by purchase Puor to 1782 it was counted 
part ot Hithci Austuo, but since then it has been admixa&tiatively 
united with Tyioi The peace ot Piessbmg (1805) assigned it to 
Lavaria, along with northern Tyioi, but it was lestoied to its old 
allegiance m 1814 

VORONEZH, a government of southern Russia, is 
bounded by Tamboff on the N , Baratoflc and the Don 
Cossacks on the E , Khaikoff on the S , and Kursk and 
Orel on the W , and has an aiea of 25,448 square miles 
It occupies the southern slopes of the Middle Russian 
plateau, and its average elevation is from 450 to 700 feet 
above sea level The surface is hilly, and bioken by 
ravines m the west (where two ranges of chalk hills 
; separated by a broad valley run north and south), but 
flat and low to the east of the Don Devonian sandstones 
| crop out m the north, but farther south these are covered 
with chalk Glacial clays with northern erratics spread 
as far south as Voionezh, and extensive areas aie covered 
with Lacustrine clays and sands The soil is very fertile, 
owing to the large pievalence ot the black earth , it 
becomes, however, sandy towaids the east Voronezh lies 
on the border between the forest and i$|feadow region of 
Middle Russia and the southern steppes, the foiests 
rapidly disappear as one advances south, and those which 
m the time of Peter the Great still covered the upper 
I parts of the tributaries of the Don, and were used for 
; shipbuilding, are now almost entirely destroyed Less 

XXIV, 38 
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thin one tenth of the ontiro aiea is undei wood, ind both 
Lind l wd hie wood h%u to \ e imported 

Llio i)c i tmcists Voronezh liom north to south east, 
w ituin 0 it toi moic linn 400 miles, it is an important 
d mud ki the «.\[at of coin, tallow, n nd other law pio 
ilnr is wall a loi the impoit of wood, floated from the 
noilh Its tnl nuy the Voionezh is also naugited, 
ml mother ln^( tubutu), the Corona flows through 
the eastern ] ut of the gnunment Mmj othor smtll 
streams llowm^ into the Don mteisect the territory, but 
the influence oi the diy steppes begins to make itself felt 
thei ai in lakes, uid mai sites \ eisist only m the \ allies 
l h ( lim ite is thei efoie eontmc ntal, and, ilthou 0 U the mean 
temper ituie at Voione/his 12 7 F , that of January is as 
low as S o and that ol July as high as 7 1 2 
The } jjulitnn is steidil} maeismg and reached 2 532 840 m 
ISb i *unst 1 >71,400 m I860 It is Little husbun m the 
s uth w st (hom o5 to 10 i ( i tent , acc u lin to to dilleient cstini itcs) 
in 1 1 le 1 1 ussi intis wliu 111 i irt%lso i few Gum n col nies 


with souk .>500 ml al itunts in la 1 w I olis (2000) 

A^u ultuie is tli Uu I o cupatim and. com is exported to a 

onsil i ibL amount The ax a i^e ciops fiom lS8o to 16b5 i iched 

0 lt>7 SQQ iiuit is cf i}t, 001 600 of wheat 058,000 of oits, 

1 6SU 000 or \ m us ^ \ uns an 1 060 100 of p it does 17,000 u res 
w ic un la 1 cct (170 000 cwts m 1885), tol acco is also lately 

ultixatel ml tic ciop ot !Sb5 yielded l,72o 000 K> The sun 
tbw i li is also b ui mu h cultix ate l ot late foi oil The Voronezh 
hois s lpoy i ln n h i jutition in Russn ns also do its cattle, anl 
tattle hi lm^ h s idv meed dmm 0 the 1 st thirty xcaib In 1883 
thus wen 515 00 lioises 640,100 cattle and 1 348,100 sheep 
B s ait 1 |t m mm} xilh b s, mil honey is gatboied to the 
animil mount of m le tl in 10,000 wts Market & zdumi 0 and 
hslun b ue il > cf lmtoitanee Phi mamilutuies ue ot lecent 
_iowth the jialu tl n uuhel 11 066 000 in 1881 the chief 
lie huts Um s si mis oil silu, w lollons anl tallow Wheat 
anl tli 1 pirns Hour flax, tallow and hilts, wool, andcittl ue 
the dud it ms of expoit 

y>ron Ai is livilcl into twelxo districts the chief towns of 
win h u e Vcioi i/h (5f 185 inhibit mts m 1885), Bu\uteh (44 o5) 

1 >1 1 ifl (3060) Bo b utchaiy(1230) Koiotoxak(lS40),Niinc Dpxitsk 
(A a), Noxokhopu L (S015) Ostrogozhsk (8610), Pixlovsk (8390), 
V ihul i (Ui ), /i lonsk with a gieat momstcij (0940) and Ztm 
lj insk ( s70) Ih sc m modi} mcic i Imimstutive ecnties and 
sex eral a dla«es, such as I utuilinovka (21 700) Kat itch (13,000), and 
Voiontsovk i (1 2 000), hue lai b ei poi nl itu ns and more commerce 

VORONEZH, capital of the above government, is 
oituat* d on a ln to h bank of tho nvei of the same name, 
365 miles by iail to the south of Moscow It is almost 
entirely built of wood, md only recently begin to ro 
acquno importance as an entrepdt on the lailway which 
connects Moscow with the &oa of Azofi It has a military 
school of cadets, gymnasiums for boys and gals, and a 
numfci of schools for element uy education Its theatre, 
now icbuilt, has a name m the history of the Russian 
stage, and the town was also the birthplace of two 
peasant poets, to whom wo owe some of the finest ev 
amples of Russian poetry— Koltsoff and Nikitm A 
niemoriil to the foirnei has been erected on a public pro- 
menade A few factonos for cleansing wool and for the 
pioparation of tallow and oil, as well as some distilleries, 
have arisen ot late The population of the town m 
creased from 39,800 in 1860 to fib, 185 m 1885 It is 


now an important entrepot for corn, flax, tallow, hides 
sugar, woqc 4 and coal fiom the Don, the lailway trafh 
amounts to 2J- million cwts } and that of the Razdelnayi 
junction, close by, is nearly thrice that amount 
Vorouuh was founded m 1586, as a fort against T ortm raids, oi 
a life which had bet n occupied fiom the 11th < eutury by a Lhasa 
hut had been deserted during the 14th and 15th umtunee 
Four years afterwards if was burned by the Tartars, but again re 
bum, mu soon became an important trading place Its woode; 
foil submit him I moogmred its importance, an. 
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VORTEX MOTION See Hydromechanics, vol xn 
p 450 i>q 

VOSGrs, a mountain lango of central Luiope, stretching 
along the west side of the Rhine valley m a noith noitk 
cast duection, fiom Basel to Mainz, foi a distince of 150 
wiles Since le>71 the southern portion, from the Ballon 
d Alsace to Mont Donon, has been the political boundaiy 
between itance and Germany Theie is a remaikablc 
simihnty between theYosges and the couespondmg iangc 
of the Black Forest on the other side of tho Rhine both 
111 witlua tho same degrees of latitude and have the same 
geological foimation, both aie character i/cd by fine foiests 
on then lower slopes, above which aie open pasturages and 
lounded summits of a uniform altitude, both have a steep 
fall to tho Rhine and a gradual descent on the othei side 
Tho Yosges m then southern portion aie mainly of gnmte, 
with some poiphyntic masses, and of a kind of led sand 
stone (occasionally 1640 feet m thickness) which on the 
western \ersant bears the name of “gies Yos b ien J 

Oio^uihically tho im b o is divided fiom south to noith into 
fun sections — the Gianlcs Vosges (62 miles), extending fiom 
Ldfoit to the \ alley of the Biuche , the Ocntial Vos b es (31 miles) 
between the Biuehe and the Col di Sa\emo , the Lowei \ os 0 ts ( j 0 
miles), between the Col de Saveme and the souieo of the Lautei 
md the Hudt (25 miles) Tho lounded summits of the Giandes 
\osges aio called ‘ballons Ihe departments of Vosges tnd 
Haute Saone ut divided from Alsico and the teuitoiy of Lcltoit 
by the Billon d Alsaoe oi St Maunco (4100 feet) Thence north 
wards the avti tge height of the lan^e is 3000 feet the hi b licbt l omt 
oi all the Ballon de Guebwillei (Gcbweilei) oi Soult/ n&m b on 
the cast to a height of 4680 ftet The Col dt Saales between the 
Giandes Vosges and the centrd section, is 1900 feet high, Hi 
littei is both lowei and nanowei thm the Giandes Vosges, the 
Mont Donou and other thief heights not exceeding 3300 feet The 
lulway fiom Pans to Stiasbuig and the Rhine and Mime Ciml 
tia'ieise the Col de Saveme (1085 feet) No railway cio&se^ the 
Vosges between Saveme and Bolfoit, but there ne very gotd 
carnage lords over the passes of Bus&ang (2410 feet) fiom h mne 
mont to Th mn, the Schlucht (3746 feel) from Gaai Imoi to 
Mxmstei, tl o Bon Homme (3100 feet) from &t Die to Colm u, and 
from bt Die to St Mane aux Mines (2625 feet) I he Lowei V s b es 
ue a s ndstone plitcau langiug fiom 1000 to 1860 feet hi b h, and 
are mossed by thei ail way liom Hagenau to Satreguemmes, deftnded 
by the foit ot Bitcho lire Haidt, a stenlo ic b ion, cox tied with 
heath anl low brushwood, has foi its highest point tho Donnus 
bei^ (Mont Tonneue) 2264 feet high, it is tiaveised through deep 
ux lues by the lailways from Deux Fonts to Landau, and liom 
h useibhutun to Spues and Worms Meteorologically, the diflu 
once between the eastern and western versants of the range is very 
naked, tho annud lamfall being much higher md tho mean 
temper atuie bung much lowei m the latter than in. the former 
On the eastern slope the vino ripens to a height of 1300 feet , on 
the other baud, its only nvexs are the 111 and other shorter stieams, 
which afford watei power lather by their rapid fill thm by then 
abundance* The Moselle, Mourtho, and bane all use on the 
Lorraine side Moraines, bouldois, and polished locks testify tho 
existence of the glaueis which formeily covered the Vosges The 
1 ikes, sunoundcuby pines, botches, and maples, the green meadows 
where hundieds of cows with tinkling bells peacefully graze, and 
the bne viqws of the Rhine valley, Black I orest, and snow covered 
Swiss mountains combine to make the distuct charmingly pictui 
esque Tho lower heights and buttresses of the mam chain on the 
Alsatian side are covered with numerous castles, generally mi urns, 
m < onnexion with which curious legends and interesting histoncal 
incidents are told At several points on Hie mam ndge, especially 
at StOdile above Ribeauville (Rappoltaweiloi), are the lemuns of 
a wall of unmoitmed stone with tenons of wood, 6 to 7 feet thick 
and 4 to 5 feet high, called the pagan wall (Mur Payon) It was 
certainly Rsid tor local defence m the Middle Ages, and arelweolo 
gists are divided as to whether it was built for this purpose by the 
Romans, or before their arrival ' 

YOSGES, a frontier department of eastern Fiance, was 
formed in 1790, for the most part of territory previously 
belonging to Lorcame^ with fragments of Tranche Comtd, 
Champagne, and Alsace The portion belonging to Alsace 
was ceded to Germany m 1871 Eying between 47° 48 
and 48° 32 N lat, and 5° 2# and 7" W $ long, the 
department ia bounded by Alsace Eorrnne on the E and 
by the d^rfcmen^ of on tha 3Sp- t 

on Hant^Mame on the W, and Mmfa Mm on 
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tin S The A r osgis Mountains ioirn a intuial bounduy 
on th I Iln lu^hi t point is tin, Tfoliuctk (1182 
tut) nen tlio Sclilutlit Ihe stuih oi tin dq utmcntis 
ti ivusul by the Monts I itn lilt s (2000 feet), which iomi 
tut of llu J uio] cm w itcishul scpmtm^ the l asuib of 
the 1 hm md the Rhone Hit Moselle and the Meuse, 
tulufui s cf ilu I whine, have tho hipest chain x^e ai as 
m tin dq u train t i smiii ch tint m the nuthvuat 
1 clones t the l ism of tin Sunt (Omun and Maine), 
the le 1 ti tint oi tli L.3un Llie Moselle uses ui the 
Col de i u^ ml m iNW ionise oi 7 > miles leceivis 
the Misti tte ml Volo^nc on the n^ht , tli Moita^ne 
md the Mem the on the n^ht and the j\fadon on the left 
lank also btlon^ to A os Q cs though they pm tho Moselle 
outsi le the deputmont The aouice ot the Sa lie is on 
the s utli eist slope ot tho Monts iaucilics, and tho Can il 
de 1J st follow s tho eouiso of tho Coney, a tnbutaiy of 
the left lank ihe height above tho sea, the noitlivaid 
cqosuicot the v alleys, and Iht impervious subsul com 
1 me to mike the clmnfce seveie , the average temperatuie 
at I pnal (1070 feet) is 49 T The annual rainfall is 24 
inches it Lpinal, 31 at St Die, and moio m the mountains 

Of a total auaot 1,4 F 2 181 artes, aitili lanl occupies 603 201 
ics gi is*, 199 839 woododl 526 heath pastuie and uncultiv atul 

I in 1 81 480 and v me) ai Is 12 054 The live stock in lbSl included 
1 811 h i ts (oi a small but strong bleed) n 57 assts and mules, 

II 827 cattle 45 031 sheq 81 188 pigs 19 015 goats muethui 
17 0)0 d>^s 500 000 head of poultiy 17 952 beehives yitl led 
ij tens 7 cuts of honey and 18 tons 11 evts ofwa\ 872 tons 

f hoc c w i mule it Guaidinu Tho a op s m 18S4 wcie — wheat 
1 011 TO lu hels m slin 4 >4 4S3 i)i 710 027 buley 103 262, 
Us o 2Zo 7 o hu 1 wheat 6> 40) p tatoes 17 ^ 87, 404 diy va,c 
tiblos 45 971 folia lectio >t 25 000 tons tol acco 31 tons hops 
/) tens liuq seci 138 tons hemp 99 tins lmsud 39 tons ilae 
22 tons h mp lla\, and popip) oils 91 tons rol a seel 200 tons, 
f llu 4 r 7 3S3 tons, wine 2 809 000 gillons (ivui b e of piece In 
t u yem 3 904 441) 9 he depaitment stands fust m I lino toi 

tl c tvfcent and imp oi tame ot tnc wools unda foicst mlo, though 
mly tlmd loi the actual aiea of foust lan 1 Ihe state owns one 
thud oi the loicsts jm ite individuals one filth, and the )mmuu s 
th ust Oils beech s hornbeams bn lies, aspens, and maples 
thiive on 11 c plains buchts an l oal s on the lnghu b iounds an 1 
his Ueches and pines on tht mountuns The annual -value oi 
timb i po lucid is i 280 000 anl 9 000 000 hi pi inks, besides 
c thci kiuds aie annually cut m 00 siw nulls ii i es oi 3 ol l aie 

iounl and the deputment contains siher and lea l mines, cop cl 
mi non oi o (1530 tons ot lion inmi illy) /me manganese a lilt 
an l intimonj In 1884, 681 tons of ecal wne mined aud m 1882 
1595 tons oi peat wtio dug, 1336 poisons ne mpdo)od m 132 
puu its of marble, s indstonc, giamtc and building an l htho 0 i ipluc 
stones llie dcpaitment is noli in hot cold, sulphat sodic * 
calcium lion, bicaibointe, and b aseais imnual sp ungs These it 
PJomlxues wcie known to tho Kornaus 37,000 hands aie enq loved 
m the manuf ictuie of pig and east non (foi all which wood is the 
chiet fuel) and wares of non and stool Tho cotton ludnstty 
(1 5 000 looms and 423 721 swindles) has been lai b ely do\ closed 
since 1871 , canvas and linen aie woven at Geiauhnci (>000 looms) 
ihe minufactuie of cloth cmplojs 500 woikmen of laee 1000, 
emhroid i) by the hand and loom 40 000 woikwomoi silk spm 
mug 1000 spindle^ Wool is spun and hosiuy manutaetuicd 
Coopeis vvozk (ova 300 tons) is exported as are also sabots At 
Lpinal scveial bundled woikmen aio engaged m the manuf ictuie 
oi imagfs, and music il instruments are made it Mirecomt 1000 
woikmen aio employed m glass woiks, and 1937 in papei mills 
(10,000 tins of papa andeaidboul) The dcpaitment contains 
m all 409 mdustual establishments 200 000 tons of coil aio 
imported Ihcio aie 281 nules of railway, 1^7 oi national loads, 
ana 3096 of other ronls The Cistern Canal connects tho SaOne 
with the Moselle and Mouse Tho population in 1881 was 408, 8o2, 
oi whom 189,176 weie engaged ra agucultuie and 131,253 in manu 
faetuies, the population m 1886 was 413 707 The dcpaitment 
ioims the diocese of St Die his its eornt if arpeil and atatkmy 
at Haney, belongs to the distnet of the coips a armeo of Ch dons 
sin Maine, and is divided foi admmistrativ e purposes into 5 anon 
dissements (Lpinal, Muecoiut, Heufeiutcau, Romuemont, fet Dm}, 
29 cantons, and 630 communes The Uuf lieu is 1 praal 

VOSS, Joeahk Heinrich (1751-1826), German poet, 
archaeologist, and translator, was bom at Sommersdoif ra 
Mecklenburg on the 20th February 1751 In the same 
year his father, a farmer, removed horn Sommersdorf to 
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Pni/Lm linn Pf h to 17< ) A iss itteud d iht I it 

Neul nnd id m In tli hitu >eii, m c n pieri t i 

im it i tunes which hi l vcit ikui lu^ t ithei, h i\ is ol I 
to u ept u tutushq i i tin f umly ot a pi\ ii ndemi i 
ik u lYn/Im lie wait le ( tin ^cn. in 1772 in l | l t 
to the m\it tun it P ic, vbese ituati n hi hid Iti utc l 
h> pouu*> eontul utul to th G tt n V r lit h 

U GiUin^en he studied utli uithuMiMii an lent in l 
nndun lituaimc a id Iconic u c ei the lealiu m ml is 
ot thetuncus Die Utul mid In 1775 i i n le ova 

to him the e litm^ of tho ntfn nt i //, wh h he < t 

tinned to issue lc i m my ^ He m inn din s sisi i 

1 inestine, in 1777, mil m the iellowm^yeii he u fted 
th position ot leetoi ut Ottnidoit m Ilinova As the 
climate ot Ottcndoif did not suit his lieiltk h l xj\ d 
this othee m 17h2, and wont is reetoi to Lutm, wheie he 
remained until 1603 He then lived toi some tunc in 
Tena, but in 1605 he accej ted a till to i [ lotessoidnp at 
Heidelberg He died at Hudclbag on Alaieli 2) 1 SJo 

A oss was a man ot a lciunl dl> nulq n 1 it aul vi^ i us 
d ineta, md he luev d distmctiou m satial kn Istf lite uy 
activity In 178) 95 he publishc 1 m two volumes a >lle ti uol 
anginal poems te whuli In altaw u Is mule man) t lliti n Ih 
b st oi th se wc i ks is Ins i lyllic poem Luise in win li he sou Ait 
with much su cess to if ply the style md mothok ot chosi ai 
pottiy to the e\i icssion oi modem Gciman thought an Is ntnuent 
In his Mijihol oqislU Li U (2 v Is , 17 J4) m win h he atn l cl 
tile ideas oi He) n in his A it ( lohJ (2vols 18^4 20) wutu l 
m opposition to Cieu/ei ml m otliei wntni-,s he ink im 
pioitaut contulutions to the stuly ot m) ill clog) He w is ils> 
l loimnent as an advoi ate oi the light < f fie iud*,inent in lclin n 
and at the time when soin mem bus of thi Komanti s h ol wu 
lungcinvut 1 to the luimxu Clinch In pioduud a sti i\ a im 
p l cssion 1 y 1 1 iwu fill n tiel in L j ho n , on ins fi i n 1 1 lie li i h 
v on Stolbu^s lepnulutimoi tic test uitisin It is h>\ e\ i tolls 
woik as a tiinshtoi tint 5 ss eluetly iwes Ins jl tee ml nni 
litei ituie Vll his icn(lcnrt b s of tn woiks ot mciuit wnteis m li 
cite nit only suuid sel olaiship lut a thoiou^h mistci) oi ll 
laws ot Gti man Uction and ih)tlmi The most iamous ot his 
tun htions uc these ot Iloiur whi h weie publislul ic^ th l 
m I volumes, in 1793 Of these the one geneulh pi In 1 is 
ho tunslition of the Ot7 / ? / is ounmilly issucl m 1731 Ho 
ako tunslit l H sic 1, ill oeutus bum md Mosihus An^il 
Ibne Iibullus Propel tins mil othu lissieal poet ml h 
] icp ai la enti il c lition ot Til ullus In 1 SI 8-2 ) w is ] ul lislu, l 
in 9 v olum s i ti inslition oi Shal spi in b plaps whi h he e n 
pletel with the help of lus sons Haunch anl Abiilnm, b th 
ot wh m weu scholais and wntus et cousilenble abilit) 

See Tulua / Im u 1 l bit le b 7 II lo? (1S2 ) il Hubsf J U 
T ( von, 18 2 7 () 

VObblUS, GehUvDUS JotrvNNrb (157T-1G49) thssual 
scholai and theologian, was bom near Ileidelbeig in 1577 
His father Johannes Vos, a native of the Notha lands, 
had tied as a Piotestant from the peisccutions ra his ovai 
countiy into the Palatinate, and became pastoi in the 
village neai Heidelberg wlieie Oeraid was bom, but, as 
ho was a Calumst, tho strict Luthuans of the Tahtinatc 
caused him once more to become a wanderei In 1576 ho 
settled at Leyden as student of theology in the umveisity 
and finally as paetoi at Port, where ho died m 1566, 
leaving Gerard an oiphan Here the boy received his 
education, until he entered the theological college and then 
tho umveisity of Leyden He thete became the lifelong 
bosom fuend ot Hugo Giotras, and pursued with great 
/est the study of the classics, TIebiew, ecclesiastical history, 
and theology In 1600 ho was made lector of the high 
school at Doit, where ho devoted himself to pilule logy 
and historical theology Fiom 1614 to 1619 ho filled tho 
office oi directoi ot the theological college at Leyden 
The moderation of his theological views and his abstention 
from conti oveisy bought him under the suspicion of 
heresy, ra consequence of which he oscapved expulsion from 
his office only by resignation (1619) The year before 
he had published his valuable woik the llutot %a Pdoig\ma % 
which his enemies conaideied tavouied the views of the 
Armimans or Remonstrants But ra the year 1622 be 
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received the appointment of professor of rhetoric and 
chronology, and subsequently of Greek, in the university. 
In 1624 the university of Cambridge offered him a 
professorship, which he declined. Two years afterwards 
another unsuccessful effort was made to induce him to 
settle in England, but he accepted from Archbishop Laud 
a prebend in Canterbury cathedral of the value of ,£100 
per annum, without residence, coming over to England to be 
installed in 1620, when he was made LL.D. at Oxford. 
In 1632 he left Leyden to take the post of professor of 
history in the newly founder! Athenaeum afc Amsterdam, 
which ho held till his death, March 17, 1649. 

Ho was one of the great scholars of the world, and his character 
added lustre to his learning. His works, of which a complete 
edition appeared afc Amsterdam, 169&-1701, in 6 vols. fol., are 
philological, historical, and theological He made invaluable con- 
tributions to the correct, study of Latin grammar and of the Greek 
aud Latin historians. He was amongst the first to treat theological 
dogmas and the heathen religions from t^c historical point of view. 
His principal works are Uwtoria Pdagiana {1018} ; Mymplogicum 
Litufitm Lathm (1062); Commentariorum Itheiorkomm Libri VII. 
{1600); De llistorkis Qmm Libri XIX (1624); Be E inlands Latinis 
Libri III. (1627) ; Be Theotogia Gentili (1642) ; Bissertaiioms Tres 
dc Tribits SifmboUsy Aposlalko, AtJutnmiano, k Constant inqpol ita m 
(1642). 

See Micron, Memnires pmr terrir a t'llitioire dies Hamms Illu$tre$ 9 voi. aril!.. 
Paris 1730 ; H«rcog*« RealencyMapiUt tV, »rt. “ Vossius.” 

YOSSITJS, Isaac (1618-1689), sou of the preceding, 
was bom at Leyden in 1618, aud was carefully educated 
by his father. After three years spent on a learned tour 
through England, France, and Italy, which he used in 
making the acquaintance of the first scholars and the 
great libraries of those countries, and from which he 
brought back many valuable MSB., he accepted in 1648 an 
invitation to the court of the brilliant Queen Christina of 
Sweden, whom he taught Greek; He declined the offer 
of the chair of history at Amsterdam vacated by his 
father’s death, and continued for some years in Sweden, 
with occasional visits to Holland. In 1658 he finally left 
Sweden. Hia father's merits and his own learning pro- 
cured him favour with Louis XIY. of France and in 
England. In 1670 ho came to reside in England, was 
made LL.D. of Oxford, and in spite of notorious looseness 
of morals and levity of character received a canonry at 
Windsor from Charles II. in 1678, residing in the castle, 
where he died in February 1689. 

His, learning was great, ha rendered valuable services in 
connexion with ancient history, antiquities, chronology, and 
geography, though they were minted by the admixture of great 
levity and want of judgment. To him i® owing the first Greek 
text of the m shorter epistles of Ignatius (1 mb M published 
valuable editions of the geographer Scylax (1639), of I&stk (1640). 
of Famponius Mela (1646), and of CafcnPa* {1614); his varl mm 

dissertations on chronology he maintained the greater accuracy 
of the system of the Septuagint in comparison with thi^ of the 
Hebrew text, and generally assorted the greater geaumenw&of the 
Greek translation as compared with the Maasoredc text. 
fcen&d his fttherV valuable library, which, to ^ '*$ t 

Evelyn, went after his death hack to Holland. * V' ■ 

Coma. WWm*« Mmeirts, vo*. xiU. , :■ t . J : «' :r ’ . 

au iron* work in tie Urals, in tie Kussi ? m 
afcka, 47 mfies north Of Saraou^ aud § 
mm founded fe 1756. Its popnla- 
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he married, and established himself at Rome, enjoying 
there a high reputation as a portrait painter. Louis 
XIII. recalled him to France, lodged him in the Louvre 
with the title of First Painter to the Crown, and gave him 
a considerable salary. All royal work for the palaces of 
the Louvre and the Luxembourg was placed in his hands ; 
the king became his pupil ; he formed a large school, and 
renewed the traditions of that of Fontainebleau^ Amongst 
his scholars was the famous Lebrun (who raised on the 
foundations laid by his master the tyranny by which he 
dominated the whole artistic world during the reign of 
Louis XIY.), Lebrun’s rival Errard, Louis Lerambert, the 
two Testelins, Poerson, and Dorigny. Youet was au 
exceedingly skilful painter, especially in decoration, and 
executed important works of this class for Cardinal 
Richelieu {Rueil and Palais Royal) and other great nobles. 
His better easel pictures bear a curious resemblance to 
those of Sassoferrato, but, being much in demand, he fell 
into mannerisms, and of the enormous quantity of work 
produced by himself or with the aid of his pupils little has 
survived worth study. Almost everything he did was 
engraved by his sons-in-law Tortebat and Dorigny. 

VOW, a solemn undertaking to do something which is 
held to be acceptable to the Deity. In the antique re 
ligions mere prayer, without some material expression of 
homage, was not held to be a complete or normal act of 
worship {cf. Sacrifice), Supplications, therefore, were 
generally presented to the Deity in connexion with a 
sacrifice, or, if the moment of need was one at which a 
ritual offering could not well be presented, the prayer for 
help was naturally accompanied by a promise to present a 
gift at a future time. Thus prayer together with a vow 
is a sort of imperfect act of worship, which has to be com- 
pleted by the discharge of the vow at the sanctuary. So in 
Greek the same word tvxn is equally applicable to the prayer 
which opened a service of sacrifice and to a vow taken at 
the commencement of an enterprise or in other time of need. 
So too the Latin mtum means both u vow” and “ desire.” 
In the Old Testament, in like manner* it is generally a 
sacrifice or gift at the sanctuary which is promised in vows, 
and the word u vow” (nsder) means also “a votive sacrifice,” 
as distinguished from obligatory sacrifices (piacular offer- 
ings and stated festal sacrifices ; I J&ik’.l- -21};. : 

The vows of which we read in the Old Testament and 
, in classical authors are generally conditional on the fulfil- 
ment of the petition with which they are coupled. - Such 
vows are made on ^oeoasio^ needi er difficulty 


13 pifeeoijpmis 

,r before a peril- 

ous ^nfe^Fprfee (Gen. xxvffi &© }' Ju&g. 80 ); Tl*e 
• tesufc pfto&d i^;be a victim for tho altar, or Copter 
! the ritual of iho religion ackaowled|ea/as 
But, as vows are generally made on extra-* 
ordinary occasions, the thing premised will often be excep- 
Mbaal in kind or magnitude. The vow of Jephthah (Judg, 
a case in point, and also illustrates by an extreme 
example the principle that a vow once taken must be ful- 
filled at any coat This principle was so far modified in 
later times, in Israel, that exceptional vows were by law 
rsdpmad at a taiimrion (Ley* kxvii,). : |Iannah ? s vow, de- 
voting her unborn son to the, service of the sanctuary 
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Of ordinary vows a common type in antiquity was a j 
promise made in peril by sea, sickness, or other straits, to ! 
suspend in a temple a picture or other symbol of the danger ! 
against which the Divine aid was implored. This usage j 
passed into Christianity and survives in Catholic countries, 
where votive pictures and models of eyes, hands, <&c., 
cured in answer to prayer, are still seen in churches. At 
the council of Lestines (743 a.d.) the use of such models 
was condemned as a pagan practice. 

In point of obligation, vows were analogous to oaths 
(Numb, xxx . 2); their sanction was not human but Divine 
(Deut. xxiii. 21). Thus slackness or fraud in the fulfil- 
ment of vows is the mark of an age of declining faith 
(Mai. i. 14 ; H&rith, Moall L 69 Arnold; Lucian, Jupiter 
Trag c. 15 ; cf. Eccles. v. 4). Among the Arabs the 
speedy fulfilment of vows was favoured by a rule of ab- 
stinence from certain enjoyments and conveniences ( Hiram ), 
which custom imposed till the vow was fulfilled. This 
appears to have been the ancient practice of other Semitic 
nations also; among the Hebrews it survives in the 
Nazarite vow (see Nazarite), and probably also in the 
esdr or issar (interdict), which is mentioned along with vows 
in Numb, xxx., and is described in verse 13 as “an oath of 
abstinence to afflict the soul,” — words which seem to show 
that fasting is specially contemplated. As there is no as- 
cetic tendency in Hebrew religion, in which fasting and 
similar observances have not positive religious value, but are 
only expressions of penitent supplication, it seems reason- 
able to interpret the oath of abstinence by the aid of the 
examples in Psalm cxxxii. 2 sq., Acts xxiii. 12 (< cf \ also 
1 Sam. xiv. *24 sq.), and to understand it, like the Arabian 
ihrdm , as an obligation of abstinence till a positive vow 
was fulfilled. The detail in the Psalm, “ I will not enter 
my house or rest in my bed till,” &c., has its parallel in 
Arabia and in Syrian heathenism (Sur. ii. 185 — where to 
enter the house from behind is an evasion of the rule ; 
Lucian, Dea Syr., § 55; cf. Wellhausen, Skizzen , iii, 117). 
It is to be observed that in Arabia, where there was little 
or no development of obligatory ritual sacrifices, offerings 
were usually votive, and vows were often simple and not 
conditional promises; so too in Deut. xxiii. 23, Lev. vii; 16, 
vows are closely associated with free-will offerings. A 
purpose of sacrifice formed at a distance from a sanctuary 
naturally found expression in a vow. Occasions of sacri- 
fice are not frequent in nomad life and it may be conjec- 
tured that the earliest vows were simply deferred sacrifices, 
without the element of bargaining with the Divinity which 
is prominent in later times. The simple vow presupposes 
that the sanctuary or the customary day of sacrifice is re- 
mote; the conditional vow, on the other hand, may often be 
made at the sanctuary itself, where the Godhead is nearest 
to man {Gen. xxviii. 20 ; 1 Sam. i. 11; Iliad, vii. 93). 

In Christian times vows to present a material gift (vota 
realia) have been less important than vows to adopt a 
certain, course, of life (yota personalia), a change which 
, naturally followed from the , modification of the idea of 
sacrifice in Christianity (see Sacrifice). The personal 
vows recognized by the Catholic church are of various kinds, 
covering all manner of actions rejfigiously meritorious (e.g., 
pilgrimage dr crusading) ; but the most prominent have been 
vows of, abstinence (fasting, chastity), to which the growth 
oi, asceticism gave a positive value. Host important of ill 
H and 


was not at all the same thing as never to have formed such 
a purpose. Hence, e.g, 3 the vow of chastity, which Cyprian 
still regards as terminable by marriage in the case of virgins 
who have not strength to persevere in continence, -was de- 
clared to be of perpetual obligation as early as the council 
of Ancyra (314 a.d.). On the other hand, the chnrch w T as 


careful to 


guard 


against the rash assumption of vows, 


by requiring certain formalities in the act, and by the in- 
stitution of the noviciate, as a period of probation. The 
power of the pope to dispense from vows, which appears 
in the Decretals, was of later growth. Protestantism, deny- 
ing the superior merit of the ascetic life, rejects all per- 
petual vows, and indeed shows little favour to vows of any 
kind. (av. n , s.) 

VRANCX, Sebastian, born about 1572, was a painter 
of the Antwerp school, of very moderate ability. Most of 
his pictures represent scenes of war, such as the sack of 
towns, cavalry combats, *and the like. Though occasionally 
vigorous in drawing, his paintings are dull and heavy in 
tone. The date of his death is uncertain. 

VULCAN, the old Roman fire-god, answering to the 
Greek Heph^stus (q.v.) 3 with whom he was confounded 
by the ancients. The etymology of the name is uncertain: 
it has been proposed to derive it from the root var, 
“warm”; ulka in Sanscrit is a firebrand. How closely 
Vulcan was identified with the fire, regarded as a person, 
appears from the stories of the birth of Cseculus and 
Servius Tullius, both of whom were called sons of Vulcan, 
and were supposed to have been conceived by virgins who 
had been impregnated by sparks of fire from the hearth. 
At Rome his temple was in the Campus Martins outside 
the city walls. But there was also a place sacred to him 
in the comitium. It was not a temple, but only a raised 
area, called the V olcanal. It was said to have been founded 
by Romulus, and a lotus tree in it was thought to be as 
old as the city. Statues of persons who or whose statues 
had been struck by lightning were sometimes set up in 
the Volcanal. There was a festival of Vulcan called the 
Volcanalia on August 23d, in which the people threw 
animals into the fire instead of themselves. On the 7th 
of June there was a fishermen’s festival, with 'games, held 
under the superintendence of the <c praetor urban us,” and 
the fish were brought to the Volcanal and sacrificed to the 
god instead of human victims. Another festival of Vulcan 
was the Tubilustria, or purification of trumpets, on May 
23d, Vulcan being regarded as the father of trumpets. 
At Ostia there was a festival of Vulcan (Volcanalia) pre- 
sided over by a “prsetor sacris Volcani faciundis,” and at 
Ostia there were also a temple and a pontifex of Vulcan. 
At Rome there was a “fiamen” of Vulcan, who sacrificed 
to Maia, wife of Vulcan, on the 1st of May. According 
to others the name of Vulcan’s, wife was Majesta. 

VULCANO. See Lipari Islands, voL xiv. p. 682* 

VULGATE. See Bible, voi iii 647. 

VULTURE, the name of certain birds whose best- 
known characteristic is that of feeding upon carcases, and 
these birds, owing to this obscene habit, are, in many hot 
countries regarded with favour as useful scavengers. The 
genus VuUur, asMnstituted by Linnaeus, is now restricted 
by ornithologists to a single species, K monachus, of which 
more presently, the other species included therein by him, 
or, thereto referred by succeeding systematists, being else- 
' ' ‘ but the most im- 

i-Asi ge that has been introduced is that 
Zed. iSocftety, 1867, pp* 462-464), 
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Ivn| Vultun n jnq ) 

l articular h tf tU C ie lu and ta Tnrl y Bu/mril—i pow-s 
i aHiu iUbnuti \ oimU Y) afcdviv n, an Damn, Mix ♦ 
m It x W list n %t\ X Mr («st wiu* wc rb* an rtathh at xssiblt 
Ike tine \ ultuu s of tlu Old \\ odd, 1 ulUm 1 a m tbo to 1 
suihfj aio funnily divided aifc-> ^ x hix ot winch 

bi(}M t lias bun n t unjusUfciUy Htyarited us turning a dis 
font Subfamih V jfhm mount oh <f uunpantmlj 

small *iu , dm ring Wh ui stinifrut aud habit toasiduably 
from the rest Ont if thuiun tbo s> railed J^ptian Vulture oi 
Phtraob s Hcu, *V jmn ft nut, a bud whose deb* acy of l mid and 
appearame contrast tomUy with itu < hoiu of the mo*i filthy 
kind of food It ih a vull himtt spate*? In romo parts of India , 1 
mid thcace wostwaid to Ain i wline it has an ixtrrmvc range 
It also occurs on the northern shotted tilt Mediterranean, and on 
throe o oc stums has strayed to sitrh a distance from its twwai haunts 
m to hate twue suffered raptrm m Pngland, und emo even b 
If W ay Of tin genera conn osi u 3 thr othr i Bui f mnly, Vuttunna. 
apace x% wanting to any much Oupn uuinbus suon or eight local 
epeefoami mm, on mow titan on * <d which the Faghsh name GufTon 
ms been faatenal fhe boat known is 0 fulms winch ty «un< 
authom ii accoauted 44 0 nUsh ? w fu>*n an t nrnj le h« mg iwen t4«m 
» {vahfktti under fiwttmstauf t \ "winch auggeat \tk aj pt ai 

mm m m fromm imwithcmiftia 8 jam to he dm to mau f s mtt t 
wnfwa howaToi, hm a wider distribution on the 

l&u>pe** (mmtiiy temnrda the north eaut) than the 

Igyjpte valMw t and \h jMhestftainiy mohea the Bcjuator. oatuul 
MkUVm &hm*m Wb both m the khiojuau and 
ItmM Utepma tin# itWiipteS with that of ecvnal allnd 
tom Of *wm mmm ts^h m fott^-ene Indian, tho 

» I# Ip « Mm ijfN tiwTfmt* juiuPMk i* )* 

* Mb**, 


Ui i Ahi an — dill is tnm ( t /2 s bj liaung 12 instead of 14 
l tn s Orth h uui Ot i J ml I phojyis nothin h h pi o need 
} il ml 111 n u hiu / dtn with is mentioned Ul >ie its 
1 i pt nt tivc V moutthub commonlj known as tlio Cmacous 
A uitui i In ] wliuh is found liom the btiaits of Gibialtu to the 
e st ( f Ohm i Almost U tlits< buds inhabit iocLj clihs, on 
ih 1 1 l whi h tli \ bull 1 then nests 

1 lit question wlioihti Vultures m their seaich foi food 
ait ^uidtd l) si^ht of the object or by its scent has long 
c ( Lit 1 mu h mtcitst, and the advocates ot either opinion 
ha\t\Mimly contended m its behalf Without denying 
ti thtni the oltattoiy faculty, it seems to bo now to ont 
i illy admitted, notwithstanding the assertions to the con 
ttuy of Watuton and a few more, that the sense ot 
sit lit is m almost catiy case sufhcient to account foi the 
tbstntd tuts It i> known that, dnectly a camel oi 
othei beast ot buidtn drops dead, as the caravan to which 
ii- belonged is making its way across the deseit, Vultuies 
t f one sort or anothei appeal, often m consideiable 
numbus, though none had before been obsoned by the 
ordinaiy tiaaellei, and speedily devour the caicasc ovoi 
which they aie gatheied togethei The mode m which 
communication is effected between the buds, which are 
so tring at an immense height, seems at fiisfc inexplicable, 
but Canon Iiistiam has suggested (Ibzs, 1859, p 280) 
the f flowing simple solution of the supposed mystery — 
Ih ( utlm who hist dtscues lixs qua-ny dcbcends fiom his 
<1 \ation it on c Another, sweeping the hon/on it a ^till gieater 
Islm tls i\u his nu^hloiu s movmcnts and follows Ins 
u^. A thud still fuithei lemoved, follows the flight of the 
s ml he is tn cl b> another , and so a perpetual succession is 
1 pi up o 1 itw, is a moisd of flesh lenrnns over which to consort 
1 uiu n iw no othu mode of accounting foi the number of 
A ultm s whuh m the uuisc of a few horns will gather ovu i 
ti is when pitAiously the horizon might have been scanned m 
\ uu toi moic than one, oi at the most two, m si Q ht ” 

Ihe ( anon go<& on to suppose that m this way may 
lx explained the enormous congregation of Vultures m 
ilu tnmea dm mg the siege of Sevastopol, wheie they 
had befoio been scarce — “the habit of watching the, 
movements of then neighbours" may “have collected 
the whole lace hom the Caucasus and Asia Minox "—he 
imjbt have added the Balkans — “to enjoy so unwonted 
an abundance 1 Doubt may be entertained whethei the 
li^t Supposition bo correct, but none as to the accuiacy of 
the fust (a n) 

VVATKA, or Viaika, a government of noith eastern 
Bussia, with Vologda on the hT , Perm on the E, Ufa and 
Kazan on the S , and Nrjm Novgorod and Kostioma on the 
V > bas an aiea of 59,124 square miles It has on its 
umthem boundary the flat watei paitmg which separates 
the basins oi the Noi them D wma and Volga, and its surface 
is an undulating plateau of from 800 to 1400 feet above sea- 
ler el, deeply grooved by rivers and assuming a billy aspect 
on their banks, broken up as they are by xavmes Permian 
sandstones, marls, and limestones cover it , over these is 
boulder clay, with extensive forests and marshes The 
Kama rises m the northeast, and, after making a wide 
sweep through Peim, flows along its south eastern boundaiy, 
while the whole of the government is watered by the 
Vyatka and its numerous tributaries Both the Kama 
and the Vyatka die navigable, as also are several of their 
ti i butanes the IJba and Vbtka, which flow into the latter, 
ha^e imfiortant non woiks on their banks As many as 
1,700,000 ewts of corn, iron, hides, leather, tallow, timber, 
and wooden wares wore loaded m 1883 at the landing 
places of Vyatka, while the traffic on the Kama is still 
mote important There ate no railways, but the province 
is traversed by the great highway to Siberia, and two other 
road^ by which goods fio ru the south are t ransported to 

J T&f gwgmpbaurt to# of ihe various ipeciea ot Vultures? he* been 
wfeoafiUwly trnted by Mi Sharp* (Jwm* XAm iZoology, 

m jpp i-w* pk vtx ) 
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loading places on the Vytchtgda an l thi \ ug to 1 e sin j. ] ed 
faiilici noitli t Yu hansel Liki> ai numerous, mi 
vast mnislus aie met with cveiywlicu is^unUy m the 
north, tlnee jiiartcrs of the aiea aie undu toicsts Ihr 
dimato is way sevuo, the average y illy Umpuatuu 
hang j 0° ] ai Yptka (Janualy, S 2, July, 07 0) \ad 
35° at Slobodskoi (January, J 5 , July, 03 >) 

Th } 01 tuition (_, S >000 m 1SS3 1 i^nnst ? 170 -21 m 
18(1) th iu,h sj u ni th nit is 111 vvli t 1 u 1 tl 

} tl 1 sitiul 1 's til ill hulk 1 n 1 ts Mi it 1 1 si 11 s (SI 

I 1 lit 1 1 ut th 1 11 tlsr c nsi 1 1 ill i nmns t th il 1^11 il 

\ dial s G r O 000) Tell 1 mi s s (xl ut I 0 000) 1 11 ( is L \ t 

Puim ins ml, v 11 1 tshlns Molnrmn tins mini 1 d ut 
100 000 nl } l,, 11 s (iih umissts ill \ rtnl s) lout 110 0 
ill \ ihiK (Oinl s) a Finnish st nid th i mum ^1 ii] ill 
tlcrasdusOt Ufc 01 U1 11 1 the 1 utxis c 11 than Yi so Until 
is siq pi l 1 that th v m i\ 1 c ai m to ih Ais ot the Y cm 1 ill > 
tu milll si/ l with i an h n atilt>os oiten icl ham 1 anl th 
^11 1 il stiuetuic of th fat t in 1 si ull is 1 mmsh 1 v than di ik t 
thiv 1 Ion-, t > the Mmc lunch as thi la minis Oh y 11 xcd 
lent ^11 nihilists vciy lal otzous an 1 excel m bee 1 c pn, 

Th sul is futile os^e nlly in the 'tallows ot th south iyo 
hul } oats hu lwhext and to soino extent wli at xi ,>,iowii 

I he u )ps of 1885 weic— xyi 4,00b 000 quutcib oats, 3,957,000 
buley 7o4 000 , Mile it, 98,000, 1 rtatois 231,000 cjmitus Cnn 
is xpoite 1 ta the Kama 01 to the 1101 th as alsr aic tlxx and lump 
there is in want of natural rocalows m the south and cxttle 
icaimg piospeis The Vyatka horses, a hnc bieel, though 1 itliei 
small aio well known tmoujhout Russn ihae were m 1883 
70b bOO hoises, 92a 100 cxttle and 1,146,100 bheep Attempts 
ai hung made to intioduee fmu hieeds of cows and shup 

Tnlustiies xie devdqrag sic 1 lily, then having luix m 1881 
6bl cstxblislimuits which employed 9700 woil nun, an 1 showed x 
y c xrly letuin ot £1,510,000 They mclu lo distilleiics (£885 bOO j 

II n works, ehemicxl woiks, tannuies, soap xnl Jiss woiks, rod 
oott ju and pipu mills Yoikixsx (11 ) hxs a consideiable yeuh 
pioduetion ot l^iunltuial inxehmeiy ml steam engm s The 
ci xwn m inuhctoiy of guns at I/he\ sk works up yeaily 10 000 iwts 
< 1 steel Domestic tiadcs give ocelli dion to moie than 40 000 
pei sons and then lctnms in 1884 1 packed £706 800 The manu 
lx lui ot wooden vessels, win low fumes doois, tuimtuu slides 
and cuts supplus 1 ecnsideixbh expoit Itxdt to tho steppe pio 
vmusottlu low u Volga Domestic weaving products, it is csti 
mat d about 5 400 000 yaids ot lmcn ever} yeai Many pc isants 
lme nevertheless to It tv e then homes m sexieli of woik cither is 
4 biulaki t u shipping and diag^mg bo its oi xs poitus , hunting 
xnd 1 nd extolling still have some im^ oitxnu m the toiest tracts 

Indt is onsidei able ~^nou, copper, tu, pith glxss, 1 itbei 
papa timbu, and wooden waits as xlso com, hides flax 1msec 1 
honey xnd otliei law pioduce being oxpoitul to Nijxu Novgorod 
Oienbuig anl Sibuia, while giocuios and various manufactuud 
goods aie impoited 

Vyatka is one ot those few governments of Kussn wheio the 
^emsfao, consisting to a gioat extent ot represent itives of the 
peasantry , has suce eded m ci eating a senes ot c lucatioiul mstitu 
Dons without incumng the displexsiue of the Government It 
distinguishes itself veiy favourably by its schools, libiaues, suig ons, 
and hospitils m villages and by its elaborate house to home stitis 
tical dest nptions of several distnets and stxtistical publications 
Then, wue m 1884 641 pnraary and 22 secondary si hools 

V} atka is divided into eleven districts — those ot *V \ u x 1 (24,480 
inhabitants in 1885) , El ibuga (9750) Gta/ofl (1945) , Kbtdnitck 
(4490) , Mxhnj/h (3400) Minsk (3990) , Or loft (3380) , Sax xpul 
(12 370), Stobo Iskoi (9225), Ui/lmni (5100), Yaransk (2So5) 
Yoikijs.sk (q v ) has 15 480 inhabitants, and Izhevsk has 21,500 

YYAT3CA, capital of the above government, is situated 
on the Yy atka river, 653 miles to the north east of Moscow 
It is built mostly of wood, on the steep hills which rise 
above the river, as well as on thur slopes and at their base 
Its old walls have been demolished, and its old chuiches 
built anew. Two public gardens, a small public libiaiy, 
and the usual educational institutions of a Russian 
provincial town aie all that it can boast of Its manu 
factures are insignificant, but its inade m com, leathei, 
tallow, candles, soap, was:, paper, and furs (exported), and 
m all kinds of manufactured and groceiy waics (imported), 
1$ important The population m 1885 was 24,480 

Yyatka was founded in 51181 by the Kovgorodiaue, under tho 
name of Eldywfi; for the purpose of mamtammg their dominion 
among the Yotiaks, Tehwmmes, and Taitais The squnrel and 
beavei fun, especially the lattm (heaver being thou common m the 
«x4 tho Yyatka ae ahio wax and honey, wme the 
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hi i tii 1 ti ns l til 11 l n tv ltl tn In t l hn^ 1 tl u 
ti in 1 l n 1 1 t t \ \ ill \ 1 h tU 

\ V v, I 1 1 1 I t L l ({III I XUtS 1 ill 

inAv vi it l \ v tl 1 1 tfl l 1 1 t u l ^ v 11 1 

th 1 t in 1 1 l 1 1 i 1 ull nt v 1 In J 11 if \ ts 

1 IU } lli 1 1 x in i i I ] vv f \ \ 

1 1 w l ui i il 1 1 u il v JUSltl ^ til 

sxui [ h v t 1 t 1 u i i v it ^ tl h s 1 h i i 1 q 
il i 1 t h j 1 l t ti 1 l 1 1 1 t n 

lx nit 1 i u i mt l {1 1 1 1 l 1 1 Kl hr Ut 

M vv 111 1 1 ) lii v l i n 1 \ } i 1 x 111 UsO 
YYA/M \ a eli tint town ci lu it m tli nun 
ment of Smoknsl , ml 10 ) mil 1 > 1 1 1 tv ilif noith cast 
of that town v is 1 | c \ ul< us } ! u< iseuh is the lltli 
century xnd c imul on 1 lively unlo with IS m 1 on tlu 
Gull of I inland In tlu i >tli century it icllundti tlu 
dominion tf tlic Lithuannn |inucs, but vv s tro dose to 
Moscow to uunra m then hands and \\u u taken 1} 
the ltussians by tli end ot the ct ntuiy Ti e Poles took 
it t^un, however, dum% the outbi xk of Ibll, tnd kept 
it till the pe ice of 16 ti At present if is m lmpoitmt 
centre for the tiade ot Smolensk eoin, hunj , linseed and. 
hemp seed, tallow, and hide s aie evpoitecl to St Petci sbm ^ 
and Ri to a, while fish, metils, and minufxctuicd goods axe 
supplied to the neijbbouung region eluetly by th© Vyazma 
merchants The population was 13,000 m lbb2 
YkERNlI, foiraeily Atuiiy, capital oi the Russian 
Cential Asian piovmceof Semnyotehensk, is situated on 
a plateau at the base ot the Iians 111 Alatxu, m 43 lb 
N lat, 4 7 miles to the south oi the 111 nvei It wa 
founded m 185 i as a small bkxkhous©, but fioni tlu 
advantages of its situation — tho fertility of the surround 
mg country, the ample w itci supply flora the Alma 
tmka liver, and ot timbei and iuewood liora the valleys 
ot the Alatau —it rapidly increased , in 18S4 tho papula 
tion numbeied 17,545, nearly 3000 oi them military 
Around the ( cntial blocks axe several suburbs of wooden 
and brick houses , tho sheets aie bioad and planted with 
tie^s Most ot the houses an suirounded by thick to row tbs 
ot poplai and elm as well as by fmitgaidem, and the 
streets and squaies aie reheshed by channels ot tunmn^ 
water The Little Rus^i m, IuiwbiA and Tarantehi villages 
which sunound the town, and have excellent orchards, 
amply supply Vy er nyi w ith all necessai ics The Tarantchis 
proved specially helpiul to Iheyouu^ settlement on account 
of then labonous habits and then acquaintance with the 
( a 0 ncultuie of the tep pc Situated as it is on the site 
* ot the old Almaty, at the crossing of two roads- from 
Kuldja to Tashkend, and tiona fSennpalatinsk to Kashgar 
— Yyernyi ear nos on an active tiade m wheat, nee, corn, 
tea, oil, and tobacco Ihe dislocation ot the rocks on the 
noithern slope of the Alatiu Mountains r& the cause of 
seveie earthquakes, the last of which, on June 9, 1887, 
destroyed or damaged nearly a thousand stone houses m 
1 Yyemyi and its neighbourhood, killing 326 persons 
blighter shocks were felt up till February 1888 
YYSHNIY VOLOTCHOK, a district town of Russia, 
in the government of Tver, 82 miles by rail to the north-west 
of that city, owes its importance to its situation in the 
centre of the Yyslmo Yofotsk navigation by stem, winch 
connects the uppei Volga with the Keva The portage 
(vofol) of less than 17 miles between the Tveitsa, a tribu 
taiy of the Volga, and the Tsna, which flows into the 
Msta and the Yolkhofi (Lake Ladoga), had long been used 
for transporting boats from the one basin to the other, and 
the canal, which was afterwards dug, soon became one of 
the most important links of connexion between the Volga 
land the Neva , now, however, the boats picfer the 
; Marnnsk system, and the prosperity of Yyshmy Yofotohok 
rs declining The inhabitants (11,590 m 1884) support 
themselves chiefly by shipping, and jmitly by the cotton 
industry. Tho trade is still considerable. 
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W is simply double v, so far as the form goes ; but its j 
value, like its name, is double % and it dates back 
to a time when u and v had not been fully differentiated, 
one into a vowel, the other into a consonant (see under 
U). The oldest form of the letter was sometimes u 
only; <v/., uulfheard, uilfrith, in the Liber Vitas, 9th cen- 
tury. Later, a peculiar symbol appears, p, called wen J? ; 
this belonged to the runic alphabet, which the Latin super- 
seded: it undoubtedly represented the «^-sound. It died 
out about 1300, probably through the influence of French 
copyists. As early as the 11th century we find w, later w. 
The sound denoted by W is a voiced labial, formed by 
rounding the lips so much that the voice cannot escape 
without friction. In the nature of the case no hard and 
fast line can be drawn between it and the vowel u {any 
more than between i and y) : it is impossible to say exactly 
at what point the open position of the lips for u ceases and 
sufficient closure for a definite consonant begins. We may 
perhaps mark out three noticeable sounds: — (1) the clear 
vowel u; (2) a consonant w, equivalent to a u glide” in the 
diphthongs u eu,” “ ou/’ &c,, i.e,, a sound which is held not 
long enough to be a vowel as forming a syllable by itself, 
yet without sufficient friction to make a consonant ; (3) 
the consonant w. The difference between (2) and (3) may 
be illustrated by the initial sounds of French u oui ” and 
English u we the ou in “oui” is a consonant u ; it does 
not make a syllable distinct from the following % and so it 
is not a vowel ; yet it is quite distinguishable from the w 
in “ we,” It is probable, from some slight indications, 
principally in Sanskrit, that both (2) and (3) were sounds 
of the Indo-European language. But it could hardly be 
supposed that they would be kept rigorously distinct in the 
derived languages ; they lie too near together. 

It has been already pointed out {see article U) that the 
representatives of the sound w varied much in the different 
languages. In Greek we find / and sometimes v {as in 
dwS*, &c,); in Latin there was no symbol to distinguish 
it from the vowel -w. The English varieties am mentioned 
above. 

For the history of this sound in connexion with tie 
velar k of the original speech see article Q, This sound, 
died out in most of the derived languages, but left trams 
in Greek— (1) m the „ symbol koppa, (I) in the phonetic 
change called u labialiem^ by , w&h $mf ¥ 

the original sound developed and eventually chaaged the 
guttural explosive into a kbiah e^., k"<M b ceame *o£ 
g&ailarly in Italy the/Latin qu of *• qui,” “ quantus.” <fcc., 


and Umbrian agreed with the Greek in labializing. 

In English the t^sound has commonly held its own. It 
has mutmtd in writing, even in the almost impossible com- 

Itt ttjfcferf m mb* . am in M Wmih ” ' u write,” w wreck^” “ wretch,” 



WAGE, whom most modern writers without any autho- 
rity call Robebt, but who simply calls himself “ Maistbe 
Waoe,” was a clerk (“clerc lisant”) and trouvbre of the 
I2fch century, who was bom in Jersey, studied at Caen, 
and received from Henry II a prebend at Bayeux with 
other gifts. Nothing is known certainly of the dates of his 
birth or death ; but the one is conjecturally put at about 
1120 and the other at about 1180. He seems to have 
been much about the reigning house of Normandy and 
England : he boasts of the kindness of Henry to him (he 
knew, he says, three Henrys, the third being Prince Henry, 
the eldest son of Henry II.), and is said by Layamon to 
have dedicated Ms Brut to Eleanor of Aquitaine. This 
shadowy personality is partly compensated by a consider- 
able literary work. Wace has left two long romances, the 
Roman de Brut and the Roman de Rou , both of which 
are interesting monuments of Norman French, while the 
latter is a document of some importance for English his- 
tory, the writer informing us that he got some direct 
information from his father, who no doubt was not his 
only source. The Roman de Brut , the longer of the two, 
is in octosyllabic couplets of a facile and somewhat undis- 
tinguished kind. It has generally been regarded as a mere 
versifying of Geoffrey of Monmouth, a point which turns to 
some extent of course on the vexed question of Geoffrey’s 
own originals. The Roman de Rou , a chronicle of the 
Norman dukes, is much more interesting and much more 
vigorously written. The greater part of it is also in 
octosyllables, but there is a large insertion of assonanced 
alexandrines in something like the form of the chansons 
de geste. Wace is not in mere poetical value a very good 
example of the trouvkres, hut his subjects give him interest, 
especially for Englishmen. 

The first and hitherto the only edition of the Brut is that of Le 
Hour de Lincy (1838) ; the itow, after being edited by Fluguet in 
1827, has been recently(1877) re-editad by Sr Hugo Andresen, 

WACO, a city and the county seat of McLennan 
county, Texas, U.S., is situated ou the west bank of the 
Bravos river, at the mouth of the Bosque, in an agricultural 
and pastoral region/ It contains Waco university (Baptist) 
and a female college. The popularion in 1880 was 7295, 
more than one^third being negroes. / 

WADAL Bee Soudan, yoh*:mL p. 279. 

* WADDING, Luxk (1588-1657), ecclesiastical historian, 
»8^,;e^lg^ed With' his parents to 
Spain in early youth, and from Spain passed to Portugal, 
to study at the Irish College in Lisbon. While still a 
student, he entered the order; of Cordeliers, or Friars 
Minim, in 1604, taking the name Michael Angelo of St 
Romulus, and his early reputation for learning soon ob- 
tained lor him a professorship of theology at Salamanca. 
Philip III, of Spain was anxious to procure the formal 
definition of the Immaculate Conception B. V, M., which 
had been left open by the council of Trent, and sent Diego 
do Torres, bishop of Cartagena, as ambassador to the pope 
for that purpose, Torres, being himself .a Cordelier,” made , 
choice of Wadding to accompany him on his embassy/and 
divine created so favourable an impression at 
another chair of theology was bestowed upon Mm 
‘ <fcnd procurator- J 
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Cmiceptionis Beatm Harm Firginis (Louvain, 1624, fol.). Ho 
contributed, many years later, a work to tliis question himself, 
Immaculate Conception} s Beatm Maries Opusculim (Home, 1655, 
8vo), now of extreme rarity. He was also author of a treatise on 
the Hebrew language and other occasional writings, but his literary 
reputation rests chiefly upon the important works he published in 
connexion with the Franciscan order. The principal of these are 
Annates Orctinis Minor urn, 8 vols. folio (Lyons and Rome, 1628- 
1654), a book of high repute, recast and enlarged by Fonseca, 19 
vols, folio (Rome, 1731-1745), and since continued by Michclesi, 
1794, and Melckiori de Ceretto, 1844 ; Scriptores Ordinis Minoram 
(Rome, 1650), to which is subjoined a reprint of a Syllabus FF. 
Minorum , a list of the English Franciscans who were put to death 
in Tudor days, which had become extremely rare, because most of 
the original impression was sent to England during the legateship 
of Cardinal Pole, and was seized and destroyed by order of Queen 
Elizabeth, because of its reflexions upon the character of Henry 
VIII. ; an edition of the Concordantise Bibliormn Hcbraicm of 
Calasio, 4 vols. folio (Rome, 1621); Opera Omnia Jocmnis Buns 
JScoti, 12 vols. in 11, folio (Lyons, 1639); Sti Franeisei Asmiatis 
Opuscule, (Antwerp, 1623); and Sti Antonii Paduani Goncordantm 
Morales (Rome, 1624). 

WAFERS, as articles of stationery, consist of thin, 
brittle, adhesive disks, "used for securing papers together, 
and for forming a basis for impressed official seals. 
Wafers are made of a thin paste of very fine flour, baked 
between <c wafer irons n over a charcoal fire till the thin 
stratum of paste becomes dry and brittle, and the flour 
starch is partly transformed into glutinous adhesive 
dextrin. The cake is cut into round disks with suitable 
steel punches. Bright non-poisonous colouring matter is 
added to the paste for making coloured wafers. Wafers 
of gelatin are also made. 

WAGER. The law of wagers may be divided for 
purposes of convenience into two great classes, dealing 
respectively with procedure and with substantive law. In 
both classes the legal importance of the wager has tended 
to diminish. 

Procedure . — Determination of cases, civil and criminal, 
by means of wager or analogous forms of procedure is a 
characteristic feature of archaic law. The legis actio 
sacramenti at Rome — at first a real, then a fictitious 
wager — the wager of battle and of law in England, of the 
highest antiquity in their origin, survived up to a com- 
paratively late period in the history of both legal systems. 
The form of the wager survived long after its reason had 
been forgotten. The general prevalence of the wager 
form of proceeding is perhaps to be attributed to the early 
conception of a judge as a mere referee who decided the 
dispute submitted to him, not as an executive officer of 
the state, but as an arbitrator casually called in (see 
Maine, Ancient Law, c. x.). Wager of battle in England 
was a mode of trial which was allowed in certain cases, 
viz., on a writ erf right (see Writ), and on appeals of 
treason and felony (see Appear), A full account of the 
judicial combat will be found under Duel and Ordeal. 
Wager of law (vadiatio legis) was a right of a defendant in 
actions of simple contract debt and of detinue. It super- 
seded the ordeal (itself called lac in the Assize of Clarendon 
and other ancient constitutional records). The mode of 
proceeding in a wager of law was an interesting relic of 
that system of compurgation— -tra<M by Blackstone to the 
Mosaic law, E& xni 10— winch was employed in many 
'■mil systems, mgrnMlj the Scandinavian, and had 
bably an appreciable effect on the development of the 
It aM has some points of re- 

r*L»- -. 1 : ■ ■ — j- connexion, with the 

p path ;p& Roman law^ and the 



compurgators, appeared in court, and he swore theit he 
did not owe the debt or (in detinue) that he did not 
tain the plaintiffis chattel ; while the compurgators swore ,, 
that they believed that he spoke the truth. It was an 
eminently unsatisfactory way of arriving at the merits of 
a claim, and it is therefore not surprising to find that the 
policy of the law was in favour of its restriction rather 
than of its extension. Thus it was not permitted where 
the defendant was not a person of good character, where 
the king sued, where the defendant was the executor or 
administrator of the person alleged to have owed the debt, 
or in any actions other than those named, even though the 
cause of action were the same. No wager of law was 
allowed in assumpsit, even though the cause of action were 
a simple debt. This led to the general adoption of as- 
sumpsit — proceeding originally upon a fictitious averment 
of a promise by the defendant — as a means of recover- 
ing debts. Where a pqpalty was created by statute, it 
became a common form to insert a proviso that no wager 
of law was to be allowed in an action for the penalty. 
Wager of law was finally abolished by 3 and 4 Will IY. 
c. 42. Another form of the judicial wager in use up to 
1845 was the feigned issue by which questions arising in 
the course of Chancery proceedings were sent for trial by 
jury in a common law court. The plaintiff averred the 
laying of a wager of £5 with the defendant that a certain 
event was as he alleged; the defendant admitted the 
wager, but disputed the allegation ; on this issue was 
joined. 8 and 9 Viet. c. 109 enabled such questions to be 
referred by the Chancery to the common law courts in a 
direct manner. 

Substantive Law . — A wager may be defined as <£ a promise 
to pay money or transfer property upon the determination 
or ascertainment of an uncertain event M (Anson, Law of 
Contract , p. 171). At common law wagers were legally 
enforceable, subject to certain rules dictated by considera- 
tions of public policy, e.g n that they did not lead to 
immorality or breach of the peace, or expose a third person 
to ridicule. Actions or wagers were not favoured by the 
judges ; and, though a judge could not refuse to try such 
an action, he could, and often did, postpone it until after 
the decision of more important cases. Parliament gradu- 
ally intervened to confine the common law within narrower 
limits, both in commercial and non-commercial wagers, 
and both by general and temporary enactments. An 
example of the latter was 7 Anne c. 16, avoiding all 
wagers and securities relating to the then war with France. 
The earliest general enactment was 16 Car. IL c. 7, pro- 
hibiting the recovery of a sum exceeding £100 lost in 
games or pastimes, or betting on the sides or hands of 
the players, and avoiding, securities for money so lost. 

9 Anne c. 19 avoided securities for such wagers for any 
amount, even in the hands of bona fide holders for value 
without notice, and enabled the loser of £10 or upwards 
to sue for the money he had lost within three months. The 
hardship of the Act, as it affects securities in the hands of 
bona fide holders, was i remedied by. 5 and 6 Will. IY. c. , 
41, which enacted that such securities should be taken to 
be held for illegal consideration. Finally, 8 and 9 Viet, 
c. 109, § 18, enacted li that all contracts or agreements, 
whether by parole or in writing, by way of gaming or 
wagering shail : be null’ and void; and that no suit shall 
bel^bupk pr mem^meA in any court of law or equity for 
mm of , money or valuable thing alleged to 
~ 0Jr gkaH have been deposited ■ 

to abide the event on whieh 
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money to be awarded to the winner or winners of any 
lawful game, sport, pastime, or exercise.” 

What is a lawful game depends upon numerous statutes from 33 
Hen. Till, e, 9 downwards, among which may bo classed the 
Lottery Acts (see Lotteries), A curious exception is made in 
some of the statutes in favour of unlawful games if they are played 
in a royal palace. The mere making of a wager is not now illegal, 
as it was under the earlier statutes; it is simply unenforceable. 
The winner has no legal remedy against the loser or the stake- 
holder. The loser can recover his stake where it still remains in 
the stakeholder's hands or has been paid over to the winner after 
notice from the loser to the stakeholder not to pay it over. He 
cannot recover where it has been paid over to the winner without 
notice. The agent in a wagering contract may have legal rights 
against his principal, though the principal has none against the 
other party. Agreements between buyers and sellers of stocks and 
shares to pay or receive differences only (sometimes known as 
“time-bargains”) are within 8 and 9 Tict c. 109, but a broker 


employed to speculate on the understanding that, only differences 
should be paid by his principal may recover indemnity against the 
principal. Employment of an agent to bet in his own name may 


imply an authority to pay the bet Most, an authority that may 
become irrevocable after payment to the winner, . Though wagers 
themselves are now void and not illegal, securities for wagers, by 
the combined effect of 5 and 6 Will, IT. c, 41 and 8 and 9 Tict. 
e. 109, are still either illegal (as a bet on the result of a game) or 
void (as a bet on the result of something other than a game, such 
as a contested election). This difference is important as affecting 
the question of burden o! proof in actions on securities originally 
given for wagering purposes. Where the consideration is illegal, 
the plaintiff must show affirmatively that he gave value, but the 
mere absence of consideration throws on him no such duty. In 
commercial matters the most important examples are wagering 
policies Of insurance, that is, policies made by persons having no 
insurable interest, and made void by statute (see Insurance). 
Sir John Barnard’s Act, 7 Geo II. c. 8 (called “An Act to prevent 
the infamous practice of stock- jobbing prohibited contracts for 
liberty to accept or refuse any public stocks or securities, and 
wagers relating to the stocks. 

In Scotland the courts refuse to try actions on wagers, m being 
sptmmnes Indie m, unbecoming the dignity of the courts. 9 Anne 
c. 19 and 5 and 6 Will. IV. c. 41 extend to Scotland, but the 
weight of judicial opinion is that $ and 9 Tict c. 109 does not. 
In the United States the loser may, by the legislation of some 
States, recover his money if he sue within a limited time, as he 
might have done in.England under 9 Anne e. 19. 

WAGES. ■ Wages, although one of the most common 
and familiar terms in economic science, is at the same 
time one of the most difficult to define accurately. The 
natural definition is that wages is the “ reward for labour,” 
but then we are at once confronted with the difficulty so 
well stated by Adam Smith:— “ The greater part of people 
understand better what is meant by a quantity of a 
particular commodity than by a quantity of labour ; the 
one is a plain palpable object, the other an abstract 
notion, which, thoughit can be made sufficiently intelligible, 
is not altogether so natural and obvious.” If we regard 
wages as the reward for a quantity of labour, it is clear 
that to make the meaning precise we must give a precise 
meaning to this abstract notion of Adam Smith. From 
the point of view of the labourer the quantity of labour 
refers not so much to the work accomplished (&g., raising 
m nrnnw foot-Twnnda) as to “ all the feelings of a disagree- 


-i-t ,»»'» , v *rwrwy.4j or. muscles 
mm ” & Bat this 


t om’et 


the term labour, as defined by Mill, maybe extended. In 
the General Report of the census (1881) in England and 
Wales (published 1883) an analysis is given of the “un- 
occupied class.” After deducting children and young 
persons under fifteen, persons over sixty-five years of age, 
who for the most part had been engaged in work of some 
kind previously, and those between the ages of fifteen and 
twenty, who might be considered as training for work, there 
remained 4,641,1 90 between the ages of twenty and sixty- 
five without specified occupation. But of these 4,458,908 
were “ women, of whom by far the greater part were married 
and engaged in the management of domestic life,” and thus 
the number of males in the working period of life (20-65) 
of the “ unoccupied ” class was reduced to 182,282. Thus 
practically nearly the whole of the efficient male population 
of the country was engaged in some form of “ labour ” 
and in receipt of some form of “ wages.” 

It may be granted that in certain economic inquiries it is 
extremely useful to bring out the points of resemblance 
between “ workers ” at the various stages of the social scale, 
and it is especially serviceable in showing that the op- 
position between “employer” and the “employed,” and 
the “ classes ” and the “ masses,” is often exaggerated. At 
the same time, however, the differences, if qofc in kind 
at any rate in degree, are so great that if the analogy is 
carried very far it becomes misleading. Accordingly it 
seems natural to adopt as the preliminary definition of 
“wages” something equivalent to that of Prof. Walker 
in his work on the Wages Question (the best book on the 
subject as a whole), viz., “ the reward of those who are 
employed in production with a view to the profit of their 
employers and are paid at stipulated rates.”, Even as thus 
restricted the “ working or Wage-earning classes ” represent 
probably two-thirds of the population of the United King- 
dom. It may be observed that by extending the meaning 
of production, as is now done by most economists, to include 
all kinds of labour, and by substituting benefit for profit, 
this definition will include all grades of wages. 

Having thus limited the class of those who earn Nominal 
“ wages,” the next point is to consider the way in which and rea * 
the wages ought to be measured. The most obvious wages ’ 
method is to take as the rate of time-wages the amount of 
money earned in a certain time, and as the rate of task- 
wages the amount of money obtained for a given amount 
of work of a given quality; and in many inquiries this 
rough mode of measurement is sufficient. But the intro- r 
duction of money as the measure at once makes it necessary 
to assume that for purposes of comparison the value of the 
money to the wage-earners may be considered constant. 

This supposition, however, does not hold good even between 
different places in the same country at the same time, and 
still less with variations in time as well as place. To the 
labourers, however, the amount of money they obtain is 
only a means to an end, and accordingly economists have 
drawn a sharp distinction between nominal and real wages. 

“ Labour, like commodities,” says Adam Smith, “may he 
said to have a real and a nominal price. Its real price 
may be said to consist in the quantity of the necessaries 
and conveniences of life ybich are giveft for it; its 
in the quantity of nuo wA,rT truL 
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history in the reigns of Henry VIII. and Edward VI. 
Prof. Tliorold Rogers has ascribed much of the degra- 
dation of labour which ensued to this fact ; and Lord 
Macaulay has given a graphic account of the evils suffered 
by the labouring classes prior to the reeoinage of 1696. 
The issues of inconvertible paper notes in excess have 
frequently caused a disturbance of real wages, and it is 
generally asserted that in this case wages as a rule do not 
rise so quickly as commodities. A general rise in prices 
due to great discoveries of the precious metals would, if 
nominal wages remained the same, of course cause a fall in 
real wages. There are, however, good grounds for suppos- 
ing that the stimulus given to trade in this case would 
raise wages at least in proportion ; and certainly the great 
gold discoveries in Australia and California raised wages 
in England, as is shown in Tooke’s History of Prices , vol. 
v. p. 284. Similarly it is possible that a general fall in 
prices, owing to a relative scarcity of the precious metals, 
may lower the prices of commodities before it lowers the 
price of labour, in which case there is a rise in real wages. 
In the controversy as to the possible advantages of bi- 
metallism this is one of the points most frequently dis- 
cussed. It is impossible to say a priori whether a rise or 
fall in general prices, or a change in the value of money, 
will raise or lower real wages, since the result is effected 
principally by indirect influences. But, apart from these 
general movements in prices, we must, in order to find the 
real value of nominal wages, consider variations in local 
prices, and in making this estimate we must notice the 
principal items in the expenditure of the labourers. Much 
attention has been given recently by statisticians to this 
subject, with the view of finding a good “ index number M 
for real wages. (2) Varieties in the form of payment 
require careful attention. Sometimes the payment is only 
partly in money, especially in agriculture in some places. 
In many parts of Scotland the labourers receive meal, 
peats, potatoes, &c. (3) Opportunities for extra earnings 
are sometimes of much importance, especially if we take 
as the wage-earning unit the family and not the individual. 
At thu end of last century Arthur Young, in his celebrated 
tours, often calls attention to this fact. At the present 
time, in Northumberland and other counties a “bind” 
agricultural labourer) is more valued if he has a large 
working family, and the family earnings are relatively 
large. (4) Regularity of employment is always, especially 
in modern times, one of the most important points to be 
considered. Apart from such obvious causes of fluctuation 
as the nature of the employment, e.y., in the case of fisher- 
men, guides, &e., there are various social and industrial 
causes (for a particular and able investigation of which the 
reader may consult Prof, FoxwelTs essay on the subject). 
Under the system of production on a large scale for foreign 
markets, with widely-extended division of labour, it seems 
impossible to adjust accurately the supply to the demand, 
and there are in cdiaeequence constant fluctuations in the 
employment of labour. A striking example, happily rare, 
is furnished by the cotton famine during the American 
civil war. (5) In forming a scientific conception of real 
wages we ought to take into account the longer or the 
shorter duration of the power to labour; the man whose 
employment is healthy and who lives more comfortably 

to higher real wage than hjsl^fortumte com- 


have to consider all the various discomforts involved in 
the “ quantity of labour ” as well as all the conveniences 
which the nominal wages wall purchase and all the supple- 
ments in kind. 

In a systematic treatment of the wages question it General 
would be natural to examine next the causes which rate of . 
determine the general rate of wages in any country at any wmn 
time. This is a problem to which economists have try at 
given much attention, and is one of great complexity, any time 
It is difficult, when we consider the immense variety of 
£C occupations ” in any civilized country and the constant 
changes which are taking place, even to form an adequate 
conception of the general rate of wages. At the census 
in 1881 in the United Kingdom, the commissioners found 
it necessary to make a small dictionary of the words by 
which different classes of workers described their callings, 
and without a special dictionary it would be impossible to 
classify such as the following : <c blabber,” “ doctor-maker,” 
“fluker,” “egger,” “lurer,” “toother,” &c., &c. There are 
thousands of occupations of various kinds, and at first 
sight it may seem impossible to determine, in a manner 
sufficiently accurate for any useful purpose, an average or 
general rate of wages, especially if we attempt to take real 
and not merely nominal wages. At the same time, how- 
ever, in estimating the progress of the working-classes, or 
in comparing their relative positions in different countries, 
it is necessary to use this conception of a general rate of 
w r ages in a practical manner. The difficulties presented 
are of the same kind as those met with in the determina- 
tion of the value of money or the general level of prices, 
and may be overcome to some extent by the same methods. 

An “ index number ” may be formed by taking various 
kinds of labour as fair samples, and the nominal wages 
thus obtained may be corrected by a consideration of the 
elements in the real wages to which they correspond. 

Care must be taken, however, that the quantity and quality 
of labour taken at different times and places are the same, 
just as in the case of commodities similar precautions are 
necessary. Practically, for example, errors are constantly 
made by taking the rate of wages for a short time (say an 
hour), and then, without regard to regularity of employ- 
ment, constructing the annual rate on this basis ; and 
again, insufficient attention is paid to Adam Smith's pithy 
caution that “ there may be more labour in an hour’s hard 
^work than in two hours' easy business.” But, however 
^difficult it may be to obtain an accurate measure of the 
general rate of wages for practical purposes, there can be 
no doubt as to the value and necessity of the conception 
in the theory of political economy. For, as soon as it 
is assumed that industrial competition is the principal 
economic force in the distribution of the wealth of a com- 
munity, and this is in reality the fundamental assumption, 
of modern economic science, a distinction must be drawn 
between the most general causes which affect all wages and 
the particular causes which lead to differences of wages in 
different employments. In other words, the actual rate of 
wages obtained in, any particular occupation depends partly 
on causes affecting that group compared with others, and 
partly on the general conditions which determine the 
relations between labour, capital, and production over 
the whole area in which the industrial competition is 
effective., 1 , *’ 1 V, / ■ 1 - * ** 

Thus the theory of the wages question consists of two W*ges- 
* ’tea the answers to Wo questions 
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ch iplus on v m that lu regukd the thorny not as the 

titeunnt lmt is the station oi the publem Eoi he 
ipphes it illicitly to the explanation of movements in 
v \ cs to ilu mtiunm oi populu remedies for low wi^es, 
ant t ) the dMovuy of what ho < onsidus to be legiti 
nut* md \ osstl le u medics In fat t, it was [ rineqialiy on 
net unit ot the ampliation of tin theory to eoncrete facts 
t hit it u ousul so much o[ position, w luc h w ould h ave been 
imjjossible it it lad been a mue statement ol the problem 
The vvagtsiuml theuiy as areal attempt to solvo the 
wages question may bo resolved into thue propositions, 
w!u< h mo very different fiom the verbal truisms ot Cannes 
(1) In any c mntiy at any timo theie is a determinate* 
amount ot otpikl unconditionally destined for the pay 
meat ot labour This is the u ages iuud (2) Theie is 
hhttk dtteimmate numbei of labourers who must work 
independently of the rate of wage y-thafc is, whether the 

1 ite is high or low (3) The wages fund is distributed 
amongst the labourers solely lay means ot competition, 
maateis competing with one* anothei for Inborn, and 
iaboui era with one another for work, and thus the average 
mte of wages depends on the proportion between waqe 
capital and population lb follows then, according to this 
view, that wages tan only rise eitihot owmg to an increase 
of capital or & diminution of population, and this accounts 
for the operated importance attached by Mill to the 
M#}thuto theory of population, Italeo follows from the 
thorny that any toramt of competition m one direction 
m only ism a me of wages by a corresponding fall m 
another %wtm f and fo to tom it was the argument 
moat freqm% ^fg»J mm& to action of trade unions 
U w Wfchimto, a* towing to vital connexion of the 
themy wth vnmlm, to it n p*actoily the 

cwptei m I m first book, 

IUllu i&ft * to tor* book 

Wto « wpieV oil tto *» <rf 


It has often been lemaiked that, m economics as m 
othi i sciences, what eventually assumes tho form of the 
development oi or supplement to an old theoiy at first 
ipptus a-> if in ducet antagonism to it, and theie is 
it i sin to think that the criticism ot the wages fund theoiy 
was rained to an extreme, and that the essential elements 
of tiuth which it contains were oveilooked In many 
its} tets the theory may be regarded as a good first 
q pouiuation to the complete solution ot the problem 
r I lu i auses which it emphasizes too exclusively are aftei 
all mi /ffwse, and must always be taken into account 
Thut can be no doubt, foi example, that undei certain 
conditions a lapid increase m the labouring population 
miy cau^e wages to fall, just as a rapid decline may make 
them use The most striking example of a great improve 
monl in the condition of the labouring classes m English 
economic bistoiy is found immediately after the occuirence 
oi the Black Death in the middle of the 14th century 
The sudden and extensive thinning of the ranks of laboui 
was manifestly the principal cause of the great improve 
ment m the condition of the suivivors 
Again, as regards the amount of capital competing for Apparent 
hbour, the leality of the cause admits of no dispute, at any tiuth of 
nte m any modem society The force of this element is lt 
peilnps 1 est seen by taking a paiticular case and assuming 
that the geneial wages fund of the country is divided into 
a numbei of smallei wages funds Take, tor example, the 
wages oi domestic servants when the payment of wages is 
made simply for the service rendered We may tanly 
assume that the neher classes of the community practically 
put aside so much of their revenue for the payment of the 
wages of their servants The aggregate of these sums is 
the domestic wages tund Now, if owing to any cause 
the amount available for this purpose falls off, whilst the 
number of those seeking that class of employment remains 
the same, the natural result would bo a fall m wages It 
may of couise happen m this as m other cases that the 
i c&ult is not so much a direct fall m the late of wages as 
a diminution of employment— but even in this case, if 
people employ few ei servants, they must do more woik 
Again, it we weie to seek for the reason why tbe wages of 
governess aic so low, the essence of the answer would 
be found m the excessive supply of that kind of labour 
compared with the funds destined for its support And 
smnhily tkiough the whole range of employments m which 
tho labour is employed m perishable services and not m 
material products, tho wages fund theoiy brings into pro 
mmence the principal causes governing the rate of wages, 
namely, the numbei of people competing, the amount of 
the fund competed for, and the effectiveness of the com 
petition Tins view also is m haimony with the general 
principles of demand and supply If we regaid labour as 
a commodity and wages as the puce paid for it, then we 
may say that the price will be so adjusted that the quantity 
demanded will be made equal to the quantity offered at 
that pneo, — the agency by which the equation is leached 
being competition 

lint wbtn we turn to other facts for the verification Apparent 
of tilt theory we easily discover apparent if not real fWtare of 
contradictions The case of Ireland after the potato lt 
famine affords an instance of a lapidly declining popu 
lation without any coiresponding rise m wages, whilst 
in new countries wo often find a very rapid inorease 
of population accompanied by an increase m wages 
In a similar manner we find that the capital of a 
country may increase rapidly without wages rising in pro 
iot ® a ®P 1 6> to havp bean the Case in 
Bupad after thb jpnk mechanical improvameats at the 
B * 0* tot osatwy up to the repeal of the Oora Lews— 
fe sew ooontries where wages aw the highest there 
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are generally complaints of the scarcity of capital But 
peihaps the most sinking conflict of the theory with facts 
is found m the ponodical inflation^ and depressions of 
trade After a commercial crisis, when the shock ib ovei 
and the necessary liquidation Ins taken phu, wc^cneixlly 
find tlrat there is a period during winch theic is a ^Iufc ol 
capital and yet wages aio low Ihe abundance of ciptal 
is shown by the low nte of interest and the difficulty 
of obtaining remuneixtivc investments Actoidingty this 
apparent lailuio of the theoiy, at lust paitnity, mikes it 
neeessaiy to examine the propositions mto which it was 
iesoh ed moio carefully, m ordei to disco\ et, m the cl issie n 
economic plnaseology, the “disturbing causes' As ic 
gards the fiist oi these propositions — that theie is always 
a ecitain amount of capital destined for the employment 
of libour — it is plain that this destination is not ic illy 
unconditional In a modem society whether or not a 
capitalist will supply capital to laboui depends on the nte 
of profit expected, and this again depends proximately on 
the couise of prices But the theory as stited can only 
consider profits and prices as acting m an lnduect round 
about manner upon wages It piofits are high then moic 
caprtal can be accumulated and there is a laiger wages 
fund, and if puces are high theie may be some stimulus 
to trade but the effect on real wages is considered to bo 
veiy small In fact Mill writes it down as a popular 
delusion that hi 0 h puces make high w iges And if the 
high puces aio due pmely to cunency curses the cuticism 
is m the mam correct, and m some cases, as was shown 
above, high puces may mean low real wages If, how 
ever, we turn to the gieat classei of employments m 
which the laboui is embodied m a material product, we 
find on examination tint wa^es \aiy with puces m a ical 
and not moiety m an lllusoiy sense Suppose loi 
example, that, owing to a great mu ease m the foreign 
demand foi our pioduce, a use in puces takes place, thoie 
will be a corresponding use m nominal wages, and in all 
probability a use in icxl wages Such w is undoubtedly 
the case m Gieat Britain on the conclusion of tiro Franco 
German wai 

On the othei hand, if puces fall and piofits aio low, 
theie will so fai be a tendency to contract the employment 
of laboui At the same time, however, to some extent the 
capital is applied unconditionally, — m other woids, with 
out obtaining what is considered adtquate remuneration, or 
even at a positive loss The existence of a ceitam amount “ 
of fixed capital pi actically implies the constant employment 
of a ceitam amount of labour 

Noi is the second proposition perfectly ti ue, namely, 
that theie is always a certain amount of laboui eis who 
must woik independently of the rate ot wages For the 
returns of pauperism and othei statistics show that there 
is always a proportion ot v ‘ floating” labour sometimes em 
ployed and sometimes not Again, although, as Adam 
Smith says, man is of all luggago the most difficult to oe 
transported, still labour as well as capital maybe atti acted 
to foreign fields The constant succession of strikes resor ted 
to m order to prevent a fall m wages shows that m 
practice the labourers do not at once accept the “ natural ” 
market rate Still, on the whole, this second proposition 
is a much more adequate expression of the truth than the 
first , for labour cannot afford to Ire idle or to emigrate so 
easily as capital 

The third proposition, that the wages fund is distributed 
solely by competition is also found to conflict with facts 
Competition may be held to imply m its positive meaning 
that every individual strives to attain his own economic 
interests regardless of the interests of others. But m some 
cases this end may be attained most effects ely by means of 
combination, as, for example, when a number of people 


combine to Utah * pi actu il mono} d y ^xin the end m i\ 
l>e xttunully 1 aim 5 tin ccntiol to (rimnmuit ot i> 
obeying the unwiittm mi & oi lon^ e libbshul u strut 
But the&e methods ol -»ati dying tht < anomic msf n< ts au 
oj } o^ed to competition m the usuil sui c ot the t 1m, mtl 
ceitniity as used m ufuonte to lal an Ihu un Hit 
negative side compel tion implies thit tin uonomic 
mteiests of the jus ns toncunedaie attuned natliu ly 
coiubmation, noi lyliw, noi b> cu tom x\ n am, it is tl o 
assumed, in making <ompctition tliejun ipii distnl ntm n 
forced tin mtioinl income, tint cuiy pu ouLujsn wh c 
hi ieii mteusts lie and that there 1 p 1 toe t mol dity ol 
liboui both fit in employment to unpkynunt and li 111 
p] aec to \ lacc M ltliout these assunq tions the w i*,cs tuud 
would not be evenly distnbuttd accoidm to the quantity 
of laboui It is, however, obvious that, cun in the } usent 
industrial system, competition is modified consul eubly by 
these disturbing iguic*es, and m fact the tendency set ms 
to be more # and more for combinations of mistus on one 
side and ot men on the other to tike the phte ot 
tht competition of individuals 

The attempted veil b cation ot the wag* s fund theory leads W 1 cs 
to so many impoitant modifications that it is not srupusnu l' 111 
to find that in recent tunes the tendency has been to 1 eject * 
it altogether And thus we amve at tht development of Jj. hUu 
Adam Smith's introductory bt itemcnt, namely, that the pro 
ducoof laboui constitutes the natural recompense or w 
of labour The most important omission ot the wages 
fund theoiy is that it fails to take account ot the quiutity 
produced and ot the puce obtained toi the pioduct It 
we bring in these elements, we find that there aie 
sev erai othu c rubes to be considered besidt s capital, populi 
tion, and competition There are, foi example, the vauou> 
factors m the efficiency ot labour and c ipitol, m the oi^anu 
ation ot industry, and m the general condition of trade 
To some extent these elements may be introduced into tho 
old theoiy, but m reality the point ot view is quite diifei cut 
This is made abundantly cltai by considering Mill's 
treatment ot the remedies tor low wages Hit muu con 
tcntion is that population must be ligidly lestramod 111 
oidei that the avuage rate ol w ages may he kept up But, 
as sexual American economists have pointed out, in new 
countries especially every increase m the numbci ot 
laboui eis may be accompanied by a more than proportionate 
increase in tho pioduce and thus m the wages ol labour 
Again, the older view was that capital must be lust 
accumulated m older after wards to be divided up into 
wages, as if appxiently agriculture was the normal type of 
industry , and the workers must lia\ e a store to live on until 
the new ciop was giown and secured But the “ pioduce ” 
theoiy ot wages considers that wages are paid continuously 
out ot a continuous product, although in some cases they 
may be advanced out of capital 01 accumulated stoies 
According to this view wages aie paid out of the annual 
produce of the 1 and, capital, and labour, and not out of the 
savings of previous yoais There is a dangci, however, of 
pushing this theory to an untenable extreme, and ovu 
looking altogether the function ot capital in determining 
wages j and the true solution seems to be found m a com 
binatioa of the “ pioduce" theoiy with the “fund” theoiy 
An industrial society may be regarded, m the fiist place, 
as a gieat pioductive machine turning out a vast variety of 
products for the consumption of the members of the 
society The distribution of these products, so far as it is 
not modified by other social and moral conditions, depends 
upon the principle of “ reciprocal demand " In a pre- 
liminary rough classification, we may make three groups— 
the owners of land and natural agents, the owners of 
capital or reserved products and instruments, and the ^ 
owners of labour. To obtam the produce requisite even 
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ml i\\i Ji * w 1 tv a unit! tl (t sul luw u ill 
mil i tl c ml t n M iti il tl n nd 1 uiy nl 
qmp lint) <lt ux is mu \ \( i ccttk lml 

[i hi < as lu hi int i d ! > buys i t isuud iUtuiu v 

lh M m iti u il t liliu \ i s<iq <il m Ik < n 

ttitii i f ch i u 4 i tl in ill \ + mi mttliu 
\ ulu ty \\< i I i nidi i tu u mu f It bit i 
ui < vi ^ « at i id uiqi \m it w iui tiny k 

u ^ i It 1 s |U ai t ut*l n (1 t t ui m the 

unuiti u m< 1 i w \ (t hnullucius wi n u 

st il k i iu i m il v lul t ofh i Iq » l uuj ly t \ lenq ui ai> 

Ihi tint iismdmulant iql^ V < del ntul rhqt i 
m ilii II tlilt / \ ih (U i ih \ ) i ''till Hit hist 
l mis i i i3i m t iti tot th wimtl dillurua > 
which i t a tl il* \ i th J 1 1 na il lpolluttii 

tin vn t jm tun 1 n t £ til t ii 1 1 d aiulUM miy 

k dixwnbavw m th< lutanl ml uhlui l iu ct till 
taint u, m \tiim Smith t flint 1 n the p 

due U the i dui 1 1 th mqbjiuut uni l lust dm ti 
the jol ) ii luiqt hi tin lot mu divisi n su hive 
(l)tlu pUiilkncsv or disaq alien s it th uqby 
merit, illuhdui 1} fcw > chwul cunjhs Iiohui 
makes a qtiit jurl it tin. ltMid oi all him mini h \u 
Icbsious *tud 4 the mo t ditutillc ii ill cm} kv muds - 
that of i uku t\< nitron i— i , m [ro|oitu>n to tlu v otk 
done, bettu [aid linn t nj < oimik n tndo white vu 
Then is Irovuvu, much tnith m Mills uxtici in tint in 
man} * ms the wu t i ud of dl employments uo at tin 
tamo tune the most dmqeo illi, sim} 1} because tluv-e 
engaged m them have pru-tie illy no uthu (huia (2) lire 
easiness ami cheapness oi the icvusc ot learning the 
business llus fitter operates m two ways A difficult 
business impliu to some extent iietuhar natural qualified 
turns, and it also involves iho command of a certain 
amount ot capital to Hibstxl on during thu process ot 
teainmg, and thus in both lespetts the natuiai sup} ly of 
labour n limited (3) Jht constancy or inconstancy m the 
employment, —a point already noticed uudci real wages 
(4) The great or email tm»t reposed m the workmen, an 
important cmusiduation w all the luglu r grades oi labour, 
ay, bankas, kwjm, doctors, Ac (0) The chanee ot 
mem or m revsrhe Hero it w to bo okuved that, 
owmg to the hopefulness of human nature and its in 
Hmm on the pafelmg spirit, the chance of mum u 
generally and therefore that the wages in 

ompbymin^ the chance of woc<w is really email 
m iower than they ought to be The matt staking m 
iriarne » tie khwt m gold mmee, diamond 
fields! apd fie like, and the mm mm aUo operate in 

t hiift y M fcKa 
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VII th e causes (f didereneeb ot wages in different 
taijl )\\\ nts may U cvpl lined by showing the way m 
wh h tl \ o\ u ite on the demand and supply of labour 
u th i itic ibi .loup It the “ net advantages, * to adopt 
tit M i h 11 ihnsioloay, of any gioup are lclatively 
hi 1 linn 1 1 iu will be dnectly it U icted to tint gioup, 
u Uk <h ldi n 1 an in it will U brought up to the same 

ui] iliui aul thu m loth ways the supply of labour 
will Lc mo ^ d iui the c net advantages' embrace 
tl i liditir ns just cnuniu xted A^am, if the other 
i lunkis ot the uinmunity lequne ccitain toims of liboui 
t i quia evtent, there is an increase in the demand and 

licit tlic.ii [ace 

In id lition to thc^e so called natural causes of difference, Aitiftml 
then it thu t an in 0 hom law, custom, or other so called ot 
rtihcnl nus s Iky may be classified undei four head ^ 
inq (1) Cat im causes aitificially lestnin industrial 
amijetiinn 1} limiting, the numbei of any paiticular 
q iq l p to the close of last century, and m many 
m times to a muth lata date, the regulations of guilds 
ml oqoiati ns limited the numbers m each tiade 
\ i hunt mo, (rutkh md Tiade Umou) This they did 
1> m ikin 0 i long apprenticeship compulsoiy on those 
wislun tc k uu the ciaft, by restricting the numbei of 
1 } nutius to l e t iken by any master, by exacting certain 
qiulnutioiis A s to bufch or wealth, by imposing heavy 
uitimu ice , tithe i m money oi m the shape ot a useless 
1 ut e\[ nsive masterpiece Some of these regulations 
wue uiqnally [assed m the interests ot the general public 
m 1 of tlu ^ employ td m the craft, but xn the couise of 
tune then tflut was, as is stated by Adam Smith, simply 
t ) unduly icdiain competition The history of the craft 
quids is full of instructive examples of the principles 
quailing wi b es No doubt the regulations tended to 
i the w \qs above the natui il rate, but as a natural eon 
‘uquuiu inch why mi 0 iated to places where the oppressive 
nqil lions did not exist In the time ot the Tudors the 
decay ot many hwns clmim, a period ot iapid national 
pgiau 1 ueely due to those “fraternities m evil, as 
1 i n <dk l tlie quids At jicsent one of the best 
uamjlt ti the sirnvai of this species ot artificial 
iLstuiti n is the limitation of the numbei of teachers 
ipnliiynw Ja thgiets m ceitam umveisities (2) In 
somt anj J w merits, howevei, law and custom tend nnduly 
to mat isi the amount of competition This was to a 
*qut extent the case in the church and the scholastic 
[ircftMions owing to the large amount of charitable edu 
c alien Ad un Smith points out that even m his day a 
cmate was issmg neb on forty pounds a year,” whilst 
many only obtained £.20, — below the wa b es cained by a 
journeyman shoemaker In the same way state aided 
education of a commercial and technical kind may result 
m low eang the rates (relatively) of the educated business 
class* s It is said that one leason why the Germans 
replate Unghshmen m many branches is that, having 
obtained then education at a low rate, there are more ot 
than qualified, and consequently they accept lower wages 
The customary idea that the position of a clerk is more 
genteel thin that of an aitisan accounts largely for the 
excessive competition in. the former class, especially now 
that education is practically universal (3) In some cases 
law and custom may impede or promote the circulation of 
labour At the time Adam Smith wrote the laws of 
settlement were still nr full operation “There is not a 
man of forty who has not felt most cruelly oppressed by 
this ill contrived law of settlement }} Differences m wages 
i% dd&mnt parts of the same country and m different 
campaigns are still largely due to impediments m the 
mf of the movement of labour, which might be removed 
or ImmsA by Urn Qmmum% making prerimnne to 
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mention oi emi niton (i) On many oeca k ns in ik 
last tho hw ottcu dncttl} mtuf 1 l t> u^nJiti \\\^ 
The Statute ct [ ibomu , pas l mum 1 ittly illci tk 
Llack Death, vva* m attempt m thn <1 1 ti n lut it 
ipi ai to have full d at ouini^ to tho m\ sti h u^ct 
lid Ihonldlo as ill sum vui i,hn\ a i uitc 
to tin c Id late 1 Stituti oi \ppiuttia> ( r >ih i 1 1 u/tl dh) 
tht d ^ruixtnn ot tlio I lijhsli Id auicr tn nu 1) tin 
cctiluiios( i n ultu t IP ,vol v ) 11ns h \ nt 
was duo to tilt waas Uin 0 fix d by tlio pish d il 
paoo It l ,hovvevoi, wuth notux, ilia lint in wh i 
equally s^mpxtlidic with tin d mih tt hi nu is ut tli tt 
so 1 >n_, is this statute w is actinli} enhued u tli u toms 
founded upon it wuo obsuved the condition ot the 
labouiciswas prosperous, and that tin dex,ndatm cnl> 
btpn when the stLtuto fell into disuse (6b /i cf ( v l / 
an f 1 1 ib f r nto s) 

State itis mipossiblo m the limits ot this aiti le h lis uss 
n 0 nh this particular case 1 ut something must be said as t< tli 

ti n power ot tho state to le ulato \vi 0 es As tu as m 

° dnecl le^ul ition is concerned it seems to be i nly possille 
within nanov limits The state mi^ht of coiuse in ti 
tute eeitam complex sin ling scales foi diff tent classes ot 
laboai and make them compulsoij, but this would nthei 
be an offiaai dechiation of the uatuial maiket rate than 
a dnect regulation Any late which the sfcite rt trade 
ind puces would not bear couli not be enforced nnsteis 
could not be compelled to w oik at a loss oi to keep then 
capital employed when it nnjbt be moit advantageously 
tnnsfeued to anolliu place oi occupation I bus the 
lejcal rate could nut exceed to any consideial le exti nt the 
market late Net, on the othei hand, c ulcl a lowei rate 
in gencnl be entneed, especially when the hi dut us have 
the u^ht ol combination and \ ossess piowuful ouim/ itions 
And even apart fiom this the eompetitn n of c ip ltil sts hn 
laboui would tend to raise wages abovo the legal i itc, and 
evasion would be fxtiemely easy 

Pnoi The best ill ust ntion ot the failure to xaiso the nte of 
rebel m -vva^es dneetly by authonty is iound m the Publish pcci 
wires ^ s } s ^ tm between 179b and 1M4 “III the loimu 

b yeai (179b) the decisively fatal step of hplmng out 

lelicf to the able bodied, and m ai l of iu / s, was taken, 
and “m Icbruaiy Ibli was pjublished peihxpis 11 k most 
remarkable and staithn 0 document to be found m the 
whole iange of Tn^lish, perhaps indeed of ill social, 
history* (Towles Poo? La a) The essence of the system 

was m the justices detei mmmg a nitunl zatt it wues, 
legard bung paid to the price of necessaries and the 
sure of the labourer's family, and an amount uis b ivcn 
fiom the lates sufficient to make up the wi^is iireived to 
this natural ltvel The method ot administration w is 
certainly bad, but the best administration possible c mid 
only have kept the system an existent e a few yom Ion 0 u 
In one paush the poor rate had swallowed up) the whole 
value of the land, which was going out oi cultivation, a 
fact which has an obvious bearing on land nation di/ation 
as a k raedy foi low w a c es The labourer s became careless, 
inefficient, and improvident Those who were m ie b ulai 
receipt of ulief weie often better of! (m money) than 
independent labourers But tho most important con 
sequence was that the real wages obtained were, m spite 
of the relief, lower than otherwise they would have been, 
and a striking proof was given that wages arc paid out of 
the produce of labour The PepoH of tk Pm Lun 
Ommmmen (1834) states emphatically (p 4S) that 
“the severest sufferers aie those for whose benefit the 
system is supposed to have been introduced and to be 
perpetuated, the labourers and their families }> The mde 
pendent labourers suffered directly through the untan 
competition of the pauper labour, but, as one of the sub 
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The anii\sis pucvicusl) given oi real wages showe tint 
lo b ic dh all these improvements m the c mchtions of hboui 
1 y diminishing the “ q« mtity ol labour mvolv ed m w oil 
ait equivalent to a ud a c m wages J xpeiitnce his 
also bhow n that the state may idv mngcously mtuiue m 
icguhtmg the methods ot pacing wa^cs A curious 
puem, written about the time oi Ictwaid 1\ , on 
Guglands comma aal p^duj (P Utial *S ??/a an? Pam, 

Rolls Scuts, vol u pv JSJ) shows that even m the loth 
centuiy the 4 truck system was m full opaatiou, to the 
disadvantage of the labouieifa The dotlimakeis, m pai 
tieulai, compelled the vvoikcrs to take halt oi then wage 
in meichaiHiise which they estimated at higher tbau its 
ical value The wntu jnopofaes that the 4 wyik folk be 
pud m good monC, and that a sufficient ordinance be 
passed ioi the purpose and a law to tins effect wab enacted 
m the 4th ycai of Rdwaul IV At the pircsent day tho 
Truck Act (1st and 2d William IT ) is m full opemtion, 
and has quite recently been extended Again, the legib 
lation directed agximt the adulteialion oi all kinds of 
goods, which also hnds its prototypes m tho Middle Ages 
is m itfa effects equivalent to a use m ical wages 2 * 

The powci of trade umoua m regulating wages is mTiale 
most rejects analogous m punciple to that of legislation union** 
just noticed Nominal wages can only bo affected within aud 
compai atively nanow limits, depending on tho condition of mses 
trade and the state of prices, whilbt in many cases a rise in 
the rate m some trades or pdace? can only be accomplished 
by a corresponding dopression elsewhere At the same 

1 Foi a penei d cutiti m of fke Allowance System, UilTn 

P)mwjf)k% bk !t ib \i §3 ^ 

* On this subject compare Jevons, The State ta RMmn, to Zetbtmt. 
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time, howevei, it can haidl) be questioned that through 
tlio unions nominal have on the whole risen at the 
expense of profits, —that is to si), tint combinations of 
hi oiucis can m ike bettti bargains than individual But 
the debatable maigm which mi) mike eitliei txtra profits 
ui exti i v iw,os is itseli hmall ( f Atkinson on the 
Disfnhtti n rf P r h fs), an l at present the pnncipal 
direct (th ft cf tnk union* is to nnLe wages fluctuate 
with pruts a use it one tune being compensated by a fall 
it anothu The unions can, howevti, look alter the 
ml ousts of then raembus m man} wajs which impiove 
then ^eneial condition 01 i use the ieal rite of wages, and 
whui nominal wages lme attained a natuial maximum, 
and some method of aibitntion or sliding scale is m foioe, 
this mdiiecfe action seems the principal tuuetion of trade 
unions The effects of mdu&tnal paitneiship (cf Sedley 
laylois Pi jit bhcnintf) and ot productive coopeiation 
(cf Ilolyoikes Ilistoiy of Cooptation) aie at present 
small m amount (compared with the total industry of any 
countiy) though excellent m kind, and there seem to be 
no signs of the decay ot the cutup? enew s)stem 
Effects ot The industrial revolution which took place about the 

B lcbl end of last century, involving xadical changes m pro 
duction, destio) ed the old relations between capital and 
labour, and perhaps the most interesting part of the 
kistoiy of wages is that covered by the present centui) 
For fifty years aftei the introduction of production on a 
large scale, the condition of the working classes was on 
the whole deplorable, but during the last fifty ) ears gieat 
progiess has been made The principal results may be 
summed up under the effects of machinery on wages, — 
taking both words in then widest sense Machinery 
affects the condition of the woiking classes rn many wayb 
The most obvious mode is the diiecfc substitution of 
macltmeiy for laboui It is cleai that any sudden and 
extensive adoption of labour saving machinery may, by 
throwing the labourers out of employment, lowor the rate 
of wages, and it is easy to understand how riots % arose 
lepeatedly owing to this cause But as a rule the' effect 
of laboui saving macbmeiy in diminishing employment 
has been greatly exaggerated, because two impoitant 
piactical considerations have been overlooked In the 
first place, any ladical change made in the methods of 
pioduction will be only gradually and continuously 
adopted throughout the industrial world, and m the 
second place these radical changes, these discontinuous 
leaps, tend to give place to advances by small increments 
of invention We have an instance of a great radical 
change m the steam engine Watt’s patent for “a method 
of lessening ” the consumption of steam and fuel m fire 
engines was published on January 5, 1769, and it may be 
Baid that the movement ot substituting steam as a motive 
power is not yet ovei Every day we heai of steam being 
extended to some new employment and to some out of 
the way district The history of the power loom again 
shows that the adoption of an invention is comparatively 
slow In 1813 there were not more than 2400 power 
looms at work m England In 1820 they increased to 
14,150 In 1853 there were 100,000, but the curious 
thing is that during this time the number of hand looms 
had actually increased to some extent (Porter’s Progress 
of the p 166) The power loom also illustrates 

the gradual continuous growth of improvements This 
is clearly shown by Porter A very good hand weaver, 
twenty five or thirty years of age, could weave two pieces 
of shirting per weak In 1823 a steam loom weaver, 
about fifteen years o! age, attending two looms, could 
weave nine p*m m a In 1826 a steam- 
loom weaver, about hfteea* attending to four looms, could 
weave twelve samlar pieces a week. In 1833 a steam 


loom weaver, from fifteen to twenty, assisted by a gul of 
twelve, attending to four looms, could weaxe eighteen 
pieces This is only one example, foi, as Porta lemaiko, it 
would fill many large volumes to describe the numeious 
inventions which duimg the piesent centuiy impaitcd 
facility to mannfactunng piocesses, and m eveiy case wo 
find a continuity m the improvements This twofold 
progressive character of invention opeiates m favoiu of 
the labourer,— m the first place, because m most cases the 
increased cheapness of the commodity consequent on the 
use of machinery causes a corresponding extension ot the 
market and the amount produced, and thus iheie may hi 
no actual diminution of employment even tempoianly , 
and secondly, if the improvement takes place slowl}, there 
is time for the absorption of the xedundant labour m 
other employments It is quite clear that on balance the 
great mciease m population m this century has been 
largely caused, oi rathei lendered possible, by the increased 
use of labour saving machinery The way in which the 
woi king classes were at fust injured by the adoption of 
machinery was not so much by a diminution m the 
numbei of hands requited as by a change m the nature 
of the employment Skilled laboui of a ceitam kind lo J; 
its peculiar value, and childien and women weie able 
to do woik formerly only done by men But the principal 
evils resulted fiom the wretched conditions under which, 
before the factory legislation, the work was performed, 
and there is good reason to believe that a deterioration of 
the type of labourei, both moral and physical, was 
effected It is, however, a mistake to suppose that; on the 
whole the use of machinery tends to dispense with skill 
On the contiary, everything goes to prove that under the Progiess 
present system of production on a large scale theie is on of the 
the whole far more skill required than formerly, — a fact 
which has been well brought out by Mr Giffen m his ° 
essay on the pi ogress of the woikmg classes (Assays on 
Finance , \ol n p 365) The two lowest classes of 
labour, which constituted each about one thud of the 
whole manual laboui class of the United Kingdom fifty 
j ears ago, now constitute only one eighth each, and the 
remaining highest paid class, which was only one third 
fifty yeais ago, is now three fourths of the whole Taking 
this fact into consideration, it is easy to understand the 
estimate that the money wages of labour have on the whole 
risen 100 pei cent during this period Theie seems every 
reason to believe that this use m ieal wages will continue 
with every extension of the power of man ovei natuie 
For, taking the most general view of the subject, the more lendtnoj 
there is produced or acquired m exchange liom other of pioflts 
countries, so much more is there to consume But this * > f 111 
very impiovement m the production and acquisition 
wealth facilitates the creation of new capital, and mci eases 
the rate of accumulation, and thus there is a greater 
intensity m the demand of capital for labour, and the rate 
of profits falls whilst the rate of wages rises 1 (j s Nf ) 

Law Retating 10 Wages 

The legislature has often dealt with wages in a manner which 
modern political economy would not endoise Th( amount was 
fixed by the Statute of Labourers m 1349 and by many succeeding 
statutes (see Labour) The policy of these Acts is now obsolete, 
although the Bufcish parliament has never gone as far as the con 
stitution of Louisiana, and expressly provided that no law is to fix 
the price of manual laboui To conspire, to effect an alteration in 
wages is now no longei an offence It was fottneily punished very 
severely both at common, law and. under the provisions of vanous 
statutes, especially 2 and 3 Edw VI c 15 Existing legislation 
on the subject of wages deals wiijh the mode of their payment and 
recovery, and then protection fxm attachmen t and from the 

* Tor further informafoou on this branch of the subject compare 
Attain, Ihstffikttm of Ptotiwte and The Mmrgm of 
imwBeatd^ v JMeqes, ^ 

Mcjdmwy im Wages \ and Marshak Mmmme of 
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bankiuptoylaws They must (except m Hit casu of i inis i \ a ills) 
bo pail m mono), an l tlio \ aym nt must not 1 c male in i public 
house (stc IHymlnj) Tho ltcoxuj of wxgcs by Si i\ie\ (j i ) is 
tho sul ]e t ot ocial legislation In otbei c isos statute ly authority 
is v^ivon to county oouits mid. oomts of summaiy jiuisdiotion to 
deal with tlaims fox wa b es See especially the Employeis and 
Workmen Aet 1875 The County Couits Acts enable an infant to 
sue ma county comt foi wages not exceo ling LA) as tliou 0 li lie 
w oie of a^e Wages aie as a iuIo privileged lebts (sec Pm illc r ) 
b) 3 o an l 34 Ynt c 30 the wa b cs of a seixant libouici oi woik 
mineannot be attieliodlj oulei oi x comt ol ucoi 1 oi mfuioi 
eouit In Scotian 1 Ma 0 es au exempt hom auestmciit rn piaccss 
uni i the Small Debt Acts in 1 m any case up to 20s i week by 
S anl 9 Viet c o9 and :>3 uid 34 Yict c C3 I ho English 
bin! i up toy Aet 1883, b ives pnoiity in th distubution of a 
laid nipt s estate to wa G s of cleiks servants Ldumois ini 
woil men up to the extent of £50 The Scottish Bankiuptcy Aet, 
185b (as amended m 1875) is m similu terms 

WAGNER, Bxtdollh (1805-1864), anatomist and 
physiologist, was bom m June 1805 at Baireutk, where 
his fathei was a piofcssoi m the gymnasium He began 
the study of medicine at Eilangen m 1820, and finished 
his cuuiculum m 1826 at Wurzburg, wheie he had 
attached himself mostly to fechonlom m medicine and to 
Heusmger m compaiative anatomy Aided by a public 
stipendmm , he spent a year or more studying m the Tar dm 
dos Plantes, undei the friendly eye of Cuvier, and m 
making zoological discovencs at Cagliari and other p ] aces 
on the Mediterranean On his return he set up m 
medical piactice at Augsburg, whither his father had been 
transferred , but m a few months he found an opening for 
an academical caxeei, on oemg appointed prosectoi at 
Eilangen In 1832 he became full professor of zoology 
and comparative anatomy there, and held that office until 
1840, when he was called to succeed Blumenbach at 
Gottingen At the Hanovemn university he lemamed 
till his death m 1864, being much occupied with ad 
mimstrative work as prorectoi foi a number of yeais, 
and for neaxly the whole of his residence troubled by ill 
health (hereditaiy phthisis) In i860 he gave ovei the 
physiological pait ot his teaching to a new chan, retaining 
the zoological, with which his careei had be G un While 
at Frankfurt, on his way to examine the Neanderthal skull 
at Bonn, he was stiuck with paralysis, and died at Got 
fcingen a few months later (May 1864) m his 59th year 

Wagner a activity as a writer and woiker was cnoimous and his 
ian b o extensive, most of his lmd woik having been done at 
lilangen while his health was good His giaduation thesis was 
on the ambitious subject of “the histoncal development of epi 
denne and contagioub diseases all ovei the woild, with the 1 iws of 
then diffusion, which showed the influence of Sohonlem His 
fust ticitise was Dig JVatur geschiehtc dcs Mmschei (m 2 vols*, 
Kemp ten, 1831) Frequent journeys to the Mediterranean the 
Adnatic, and the North Sea gave him abundant mateiials foi le 
seal oh on invertebrate anatomy and physiology, which he com 
mumeatedfusttothe Munich academy of sciences and lepublished 
in his Bate ago »ur mgUichendcn Physiologic dcs Mutes (Leipsic, 
1832-33, with additions m 1838) In 1831-35 he brought out a 
text book on the subject of his chan (Lehr buck clot vcrghichenden 
Anatomic, Leipsic), which recommended itself to students by its 
clou and concise style Anew edition of it appeued m 1843 undei 
the title of L h lucli den Zootmnie, of which only the veitobiate 
section was collected by himself The precision ot his carlioi woik 
is evidenced by his Micromctna Measurements of the Elemental y 
Parts of Man andArmmh (Leipsic, 1834) His zoological labours 

nr ty bo said to conclude with the atlas leones Z:otonncm (Leipsic, 
1841) In 1835 he communicated to tho Munich academy or 
sciences his xeseuchcs on the physiology of geneiation and develop- 
ment, including the famous discovery of the gemnnal vesicle of 
the human ovum These weie xcpubhshed undei the title Pro 
dromus Histories Gfmerahonis Hommis atgue Ammahum (Leipsic, 
1836) As m zoology, his original researches in physiology weie 
followed by a students text book, Lchrbuch der speciellen Physio 
hgi& (Leipsic, 1838), which soon reached a third edition, and v as 
translated into Trench and English This was supplemented by 
an atlas, lames Physiologrm (Leipsic, 1839) To the same period 
belongs a very interesting but now little known woik on medicine 
propel, of a historical and synthetic scope Ghmdnss der Mmyhlo 
pmu und Methodology dir msdmmschen VPissenbohafton nack 
gmhiehtluMr AimcM (Erlangen, 1838), which was translated into 
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Danish About the same time In woiked along with Will at a 
ti msl xtion of Pi ich xi d & Nafut al Ihstor y of Man and edited various 
w litmus of S >mmcnn to with i bio b i xphy of th it an itomist (1844), 
winch he himself fancied most of all his writings In 1843, aftei 

I is lcmovil to Guttmgen, he begin lus gieat Hand wortc rbucli der 

II } oloj e ) nt Due/ sic lit auf % hysi jlo jischc Patholojio rad brought 
out the filth (supjl mental y) volume m 1852 the only eontribu 
tions of Ins own mit weie on the synij xthctic rime nuve b angln, 
anl noi vc t n lm^s and he modestly disci unis all ment except as 
being the organizer While le&ikut m Italy foi his health hom 
1815 to 1847 he occupied himself with its aiches on the electrical 
oi^an of the torpedo xnl on neivous organization b cnually theso 
he publi&he 1 m 18o3-54 (Ntu olo jische U itcrsuchu ? jen, G ittmgen) 
ai 1 Ihcicwith his physiological penod miy le sud to cud His 
next pcnod was stoimy an l conti ox eisial Hi cnteicl the hsts 
boldly a b imst the mxteiialism of Stoff and hi aft 5 xnd ivowed 
himself i Christian believer, wlieicupon he lo&t the countenincc 
of i numbei of his old hienls and nupls anl was unfeelingly 
told that li was &uficnn b from an et atrophy ot the biam His 
pvuicl with tho nnteiialists began with lus oi ition at the Got 
tingen mectni b of the Natuifeiseliei Yeisimmlung in 1854 on 

Mensclion&cli ptung und Seelensubstiuz llus w is followed by 
a senes ot “ Pliysiolc^ieal ?otteis m the Allg mem Aertunj by 
xxl essay on c G-lmbon und Wis&en and by the most important 
piece of tins senes * Dei Kampf um die Seele (Gottingen, 1857) 
Having (ome to the consultation of tlie&c philosophical problems 
late m life, he was at some disadvantage , but he endcavouied to 
join as ho best could m the cuncnt of contompoiuy German 
thought He had an exact knowledge of classical Gaman vmtings, 
more especially of Goethes and of the liteixtiue connected with 
him In what may bo called his fornth and last penod, Wa 0 ncr 
became anthropologist and anhxologist, occupied himself with the 
cabinet of skulls m the Gottingen museum collected by Blumenbach 
and with the excavation ot piehistonc remains, corresponded 
actively with tho anthropological societies of Puis and London, 
and oigamzcd m co operation with the voteian Yon Baei, a success 
ful congiess of anthiopologists it Gottingen in 1861 His last 
wutmgs weie memous on tho convolutions of the human biam, 
on the weight of bi uns, and on tho bi uns of idiots (1860-62) 

See memon by lus eldest bon in the Qottmjer gelehi te Anz igen Nachiictitcn 
loi 1861 

WAGNER, Wilhelm Richard (1813-1883), diamafcic 
composer and xefoimer of the musical drama, was horn at 
Leiusic on May 22, 1813 In 1822 he was sent to the 
Kreuzschule at Dresden, where he did so well that, four 
years later, he translated the fiist 12 books of the Odyssey 
for amusement In 1828 he was lemoved to the Nicolai- 
schule at Leipsic, whei e he w as less successful His first 
music master was Gottlieb Muller, who thought him self 
willed and eccentric , and bis first important composition 
was an “Oveituie in Bb,” perfoimed at the Leipsic 
theatre in 1830 In that year he matuculated at the 
umvoisity, and took lessons m composition from Theodor 
* Wemlig, cantoi at the Thomasschule His “ First Sym 
phony” was performed at the Gewandhaus concerts m 
1833, and in the following yeai he was appointed con 
ductor of the opera at Magdebuig The post was an 
unprofitable one, and WagneFs life at this period was very 
unsettled He had composed an opera called Du Fern, 
adapted fiom Gozzr s La Donna Serpente, and another, 
D is Lubesvcrbot , founded on Shakespeare’s Meamr e for 
Measure, but these were never performed, and for some 
considerable time the young composer found it difficult to 
obtain a healing 

In 1836 Wagner marned Fraulem Wilhelmma Planer, 
an actress at the theatre at Komgsberg He had accepted 
an engagement theie as conductor, but, the lessee becoming 
bankrupt, the scheme was abandoned m favoui of a better 
appom tment at Riga Accepting this, he remained actively 
employed until 1839, when he made Ins first visit to Pans, 
taking with him an unfinished opera, for which be bad 
himself prepared a libretto, upon the lines of Lord Lytton’s 
novel Rienn The venture proved a most unfortunate one 
Wagner was unsuccessful m all his attempts to achieve 
popularity, and Rrerm, destined for the Grand Opdra, was 
relentlessly 1 ejected He completed it, however, and in 
1842 it was produced at the court theatre in Dresden, where, 
with Madame Sehroedei Devnent and Herr Tichatecbek 

XXfV — 40 



3X4 WAG 

in. tlio ]umtq il puts, it athie/vcd m immense buceess, and. 
undoubtedly laid the foundation of the great composei b 
fame 

Though, in completing Run ?, Wagner had put forth 
all the stung tli lit then possessed, that woik was far horn 
Hpiesentmg his preconceived ideal This he now en 
devoured to embody m D > Plum rul Ilollmdn , foi 
winch, as before, he < omposed both the libretto and the 
music In this fine woiL we find the hist sign ot his 
determination to sacuiice all considerations of traditional 
foim and symmetrical construction to the diamatic 
e\i 0 encies ot the stoiy It is tiuo, this gieat punciple 
w is but very faintly announced m the new work, and m 
an evidently tentative foim lut the success of the expen 
ment was incontestable, though it took some time to 
convince the world of the fact The piece was waimly 
received at Dresden, January 2, 1843 but its success was 
by uo means equal to that of Rjin i fepohr, howevei, 
promptly discovered its meats, and produced it at Cassel 
some months latei, with veiy favouiable lesults 

l\a 0 nei was now fairly launched upon his arduous 
caieei On Februaiy 2, 1843, he was formally installed 
as hof kapellmeister at the Diesden theatre, and he cele 
brated the event by at once beginning the composition 
of a new opera For tho subject of this ho selected the 
legend of Tannhiuser, collecting his matenals from the 
ancient “Tannb nisei Lied, 1 the YolFbuch^ Tieck’s poetical 
Rh ahlunc/, Hoffmann’s story of Dei S anger hug , and the 
mediaeval poem on D<r Waitbmglneg This last named 
legend introduces the incidental poem of “ Loherangim,” 
and led to the study ot Wolfram von Eschenbach’s 
Far aval mid Titurd, with stunge effect upon Wagner’s 
subsequent inspirations But for the piesent he confined 
himself to the subject in hand, and on October 19, 1845, 
he produced his Tamihmiser , with Madame Schroeder 
Deviient, Fiaulom Johanna Wagner, 2 Heir Tichatschek, 
and Heu Mitteiwuizer m tho principal parts Hotwith 
standing this powerful cast, the success of the new woik 
was not brilliant, for it earned still faither the principles 
embodied m Der Flu qende Hollander , and these principles 
weie not yet undei stood erthei by the public or the critics 
But Wagner boldly fought for them, and would piobably 
have gamed the victory much sooner than he did had he not 
taken a fatally piomment part m the political agitations 
of 1849, aftei which his positron in Dresden became un 
tenable In fact, after the flight of the king, and the*! 
subsequent suppression of tho riots by troops sent from 
Beilm, a formal aft of accusation was drawn up against 
him, and he had barely time to escape to Weimar, where 
Liszt was at that moment engaged m preparing Tannhanstr 
for performance at the court theatre, before the storm 
burst upon him with a violence that seriously alarmed both 
his friends and himself. 

Without the loss of a moment Liszt procured a passpoit, 
and escorted his guest as far as Eisenach Wagner pro- 
ceeded m all haste to Paris, and thence to Zurich, where, 
with few interruptions, he lived m strict letirement until 
the autumn of 1S59- And it was during this period that 
moat of his literary productions— including Oper und 
DtmOf Ueber das Dtngitm, J>c rs Judenthum %% dei Musil, 
and other bke works— were given to the world, 

We have spoken of Wagner’s incidental study of the 
legends of 6i Loheraugriu ” and “ Pamval ,J during the 
t that he was preparing the libretto of TamRamer 
After the p^odnefeon Of that opera he again recurred to the 
stdSWfV JSkhengnn as the title for his next opera, 
and nlahota^d ft* conception with his usual minute and 
aftsefaenfete oa^mg out hie new principles somewhat 

| * Hunk* de&stthc ToVcdudor \ 
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1 nther th m he had hithcito ventured to do Ho had com 
pleted the woik before he lied fiom Diesden, but could not 
get it pioduced Hoping against hope, he took tho scoie 
with him to Pans, and, as he himself tells us, “ when ill, 
miseiable, and despanmg, I sat blooding over my fate, my 
eye fell on the seoie of my Lohengrin , which I had totally 
foigotten buddenly I felt something like compassion 
that the music should never sound fiom off the death pale 
pxpei Two woids I wiote to Liszt, his answci was the 
new s that piepaiations w ere being made for the pcifoi mance 
of the woik, on the grandest scale that the limited means 
ot Weimai would peimit Evciy thing thit caie and aeces 
sones could do was done to make the design of the piece 
understood Lis/t saw what was wanted at onee, and did 
it Success was his re w aid, and with this success he now 
approaches me, saying, ‘Behold we have come thus in , 
now cieato us a new woik, that we miy go faitlia ?J 

Lohenjrw was, m fact, pioduced at Weimar, under 
Lisvts direction, on August 28, 1830 It was a seveie 
trial to Wagner not to be permitted to heai his own woik, 
but he knew that all that could be done foi it was done, 
and he lesponded to Liszts appeal for a new ci cation by 
meditating upon his famous tetralogy, Dei Ring (its 
Nibelungen , the four divisions of which — Das Rheing< Id, 
Die Wullui e } & hcgjned, and Ootterdammei ring — though 
each as long as an oidmaiy opera, aie m xeality but paits 
of one colossal whole At this time, also, he fiiot began 
to lay out the plan of Tnstan mid I soldi, and to think 
over tho possibilities of Pmsijal 

It is m these latei works, and m Die M( Hlemnqa von Nmnlenf, 
tho first sketch for which had been made at Diesden m 1S45, that 
the genius of Wagnei leaches its culminating point an lit is m 
these only that his great i>lan foi the zefoimvtion of the musical 
diama is full} and honestly earned out In oidei to under btand 
this plan, we must hist mquiie what kind of lcfoim ttiou was 
needed What weie the abuses that demanded icdioss' Whit 
weiethe causes that had led to the decline of the opera ficm i 
higher state of peifection than that which it evhihful in th 
middle of the I9th eentuiy — if, indeed it ever did e\lnbit a ln^hci 
state of peifection than that « Wh it, m shoit, had been the lnsloiy 
of the musical diama during the two contuncs and a halt that h id 
elapsed between its hist invention and its amval at the condition 
in which Wagnei found it when lie lust begin to compose ioi the 
stage * Tho stoiy is a veiy simple one, and miy I c told m a very 
few words, but it wa& not without an immensity of deep thought 
and earnest consideration that Wagner wns ibk to -jipllc with 
the gigantic \ i actleal difficulties with which the case w is sui 
lonnded 

The possibility of constructing a musical dnma on mson bU 
principles was fu&t senously di&eussed during the (losing Mars of 
the 16th eentuiy, at certain minions of litem y and aitisti 
dilettanti, who weie accustomed to meet penodically at the ] d wo 
of Giovanni Baidi Conte di Yeimo, m Tlorcncc The pmrcipal 
members of the little society were Ottavio Rmuccini tin poet, 
Ymcen70 Galilei the father of the gieat asti onomu Giuho Cat am 
Jacopo Pen, Pietro Strozzi, and the Conte di Yunio luntsdf All 
these eirnest savants were deeply embued with the principles ot 
the Renaissance, and xegai ded the tiaditions of clas&it al roliqmty 
with a reverence which led them to hold the greatest cu itions of 
modem art m undisguised contempt The music ot Palcstnn i and 
the gieat eomposois of the conti ipuntal schools they utterly de 
spised and then one idea was to revive the system of ded txnation 
peculiai to Gieok tragedy, and by menus of that to produce a foim 
of di ama w hieh could be consistently sung thi oughout as the ti llogn s 
of Arhylus and Sophocles were sung by the Clocks bo fai tin a 
um wns identical with Wagnei s The diffeience lay m the means 
by which this um wns to be attained Wagnei himself tells us 
that, while occupied upon Lohcngun t he looked upon his woik is 
u vn oxpeument towards deteimunng whethei oi not opci % w rs 
possible i And m othei places he speaks of the question whether 
or not the modem spa it can produce a theatre that shall Bland 
m relation to modem culture as the theatre of Athens stood m 
relation to the culture of ancient Greece He believed that this 
might be accomplished by lefoimmg the opera from the stand- 
point of Beethoven b music The fuends of the Conte di Yormo 
had hoped to accomplish it by restoring the actual music of tho 
Greek drama But this was impossible For Gieek musn was 
ba^sd upon a system of tonality which, even in the tin&o of Galdei, 
hadbeen obsolete foi oejituries The Gieek scales and Curs differ 
so widely in then radical construction that no vocalist acountomed 
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to the one could by any possibility sing the othei Lvui Pen 
and 'Vincenzo Galilei must have known this But, pietending to 
ignore the fact they mado a eompiomis , and tndeavouied to 
imitate wliat the} loudly conceived to be the Gicek m tliod of 
ioeititive m tho tonality of the modem scales and m this way 
they shu k, not upon the foiin oi which they weie m scaith— foi 
that w as nictiievably lost — but a new one whieh r ipidly dev eloped 
itselt into the kind ot music now ealled lecititive I his lcatativ e 
— the most v tillable aitistic invention ot the 17th centui} — they 
used as the basis oi then musical Junta, and aftei the lapse of 
two con tunes and alnlf, Wa^nci detei mined that this, anl none 
othci must be the basi of Ins Lmiehuig it with ill the b autiful 
aceessones that had been unassed by eomiosei aftei cornet su 
(lunn b its long period of pio^iessne development and notally 
with othei vei} lnqoitantaeeessones of Ins own invention he built i 
lus dianu upon it is completely as the first diamitic musie was 
built upon it by the frequenters ot the Palazzo Baidi And m 
this great f ict lies tho scciet of his gigantic lefcim 

Ihc hist Italian opeia evei publicly peifonncd was J acopo Pen s 
Uwndiu composed to a libietto wntten by Ottavio Bmuceim and 
piodui ed at rioienee in 1600, m honoui ot tho mama b e of Iluny 
IV of Fiance with Him do Melici This most mteicstmg woik 
a me pimted copy of which is pieseivel m the Bntish Museum, is 
cntnely m lccitative, and tho music is so constiucted throughout 
as to ud m the tiuo diunatie expression of the woids, at tho 
c\penso of all attemp t at wh it is now c died melody The opci is 
of Montevetde, Cesti, Cavalli, and all the eailiei composcis of 
tho 17th centuiy weie conceived upon the sime pimciple But 
Alessandio fecailatti (1659-1725), aiming at higher musical pei 
feetion, and willing to sacrifice no small amount of dramatic tiuth to 
its exigencies, introduced ceitam constiuctive forms — notably that 
callcl tho “da capo — which, while adding to the symmetrical 
beauty of tho aria, tended eventually entnel} to destioy its diamatic 
foici and its logical consistency as an exponent ot the situation 
presented up on the stage Later composcis earned this abuse v eiy 
much faithci Handel’s strong diamatic instinct kept him above 
the cuois of lus lime, but his contemporaries sinned more and 
more deeply until, foi the sake of obtaining popularity, they were 
ready to hll then opeias with unmeaning passages, inti educed solely 
foi the pm prose of showing off the skill ot the favounte vocalists of 
the penod And so the abuse piocecded fiom woise to woise until, 
undei Poipoia (1686-1766) and Hasso (1699-1783), the opera it 
Naples and Dresden became i meie conceit sung up on the stage 
without any tiaco of diamatic piopnety whatever 

And now arose a lofoimei whose woik will be remembered as 
lon to as the musical diam a continues to exist Olms fcoph 'Willibald 
Gluck (1714-1785), disgusted with lus own want of success while 
writing m the vicious style of the penod determined to lcform it 
upon tiuo diamatic principles, and in tho preface to his AlteUo 
(1767) ho set foith those punciples with a clearness which cannot 
possibly bo misundei stood Flie histoiy of his great rcfoim has 
alicady been nonated m detail (see Giuck) A caicful comparison 
ot the argument laid down m the piefaeo to AUcste with that set 
forth in W ignoi s Opcr md Doctma will prove the aim of the two 
rcfoimois to have been absolutely identical That a less peifect 
identity should have existed with ugaid to the means they used 
foi the attainment of thou common end was natuially to bo 
expected At the outset of then caieorboth Gluck and Wagnpi 
fzeely employed all the lesouiccs at then command, adding to them 
after w aids as cucumstanees pei nutted But between the pioduc 
tion of Gluck s latest and Wagner’s fust masterpiece art had mado 
enormous studes, the advantage, therefore, m this lespect was 
immcasuiably on Wagnoi s side 

In I iance Glucks punciples wore earned out moie oi less con- 
scientiously by Mehul, Cneiubini, and Span tun In Germany 
they boie still nchei fruit Gloiificd by the genius of Mozait 
and Beethoven, and accepted without reseive by Weber, Spohr, 
Marschnei, and the most enlightened of their folio weis in the 
German lomantic school, they weie professed, if not fully earned 
out, by composers of every degice But m Italy they produced 
no effect whatever Though Bossmi sometimes invested his situa 
tions with a certain amount ot dramatic colouring, he never 
attempted anything faithei than this while Meicadante, Bellim, 
Doni/etti, and their imitators regarded melody* pure and simple, 
as the highest, if not the only really important, attribute of art 
Under then iule the opera once moie descended to the level of a 
conceit on the stage the effect of their example upon tho lower 
class of Gmrnan composers was fatal, and ended in the production 
of a form of &inqspiel, lacking all the freshness of the Italian 
CmfoUrn, and noticeable onlyfor its intolerable vapidity Hot- 
withstanding the attempts of Halevy and Meyeibeer to perpetuate 
in France the traditions of a puiei epoch, the musical diama sank, 
under Anber and his imitators, to the level of a string of dance 
tunes The 19th century had witnessed the bxtth of abuses as 
flagrant as those against which Gluck had protested In tho 18th 
It was Wagner’s fen now to effect the desired reform, and he 
effected It as completely as his predecessor had done— but not in 
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the same way Gluck had begun b} propounding a theoiy, and 
( miel on tho god woik by consistently putting it into piaetito 
V ti^nci thcon/c i also bnt foi his ultimate tiiunij li lie w as indebted 
to the power ot Ins own cieativc ^enius — to his ceaseless end avoiu 
to leali/e the punn eivcd ideal which n llhei theoiy noi dc&ne 
foi lcfoim could eva tempt him to foi^ct 4 Ihc natui of the 
subject, 5 he says 44 coull not induce me, m sketching my scents 
to conndci m advance then adaptability to any paiticulu musieol 
form, the kind of musical treatment bom^, m evuy ease suggested 
by the scenes themselves I nivei tontcmilitcl on punciplc, and 
is a delib rate it foi mu tho dcstiuction ot tho mi tilt duet, oi 
any otliu ojuiitic fcim hut the disuse of these foims followed 
natui ally from the cliaiaetu of my subje ts 3 buiely no flame ot 
nnud toul 1 be moie free from \ icjudice thin this 

While c xertisin 0 this ume&tiamcd fi cdom of th aught and 
action W agnei found one \ aiticul u foim moie useful ta him than 
an} othei Mo/art m Doi Giouinn , and Wcbti m Dei Ft&i 
scJiuf Lurt/cuitJis, md Obeton, had availed themselves of ceitam 
chaiaeteiistie musical p biases as exponents of emotion il oi scenic 
compile dions of pcculiai mtaest and had empliasi/od then mean 
mg l y iepc atmg them at c\ eiy leeuiienee of the diam itic situation 
In modem musical teimmology a music d pluase of this kind is 
now called a “leading theme (“Leitmotif ’) Wa & noi has om 
plo}cd this expedient moie fieely than any othei eomposci, and ni 
i w ay pcculiuly his own Hot only has he mtioduced m his later 
woiks a leading theme foi eveiy one of the dramatic pa sonse, anl 
foi eveiy piomment featuie m the sceneiy oi action of the pi i} , 
hut m many eases he even indicates the changing moods and 
passions of his principal chaiacteis by distinct phiases which he 
combines together with a powei of pait wilting truly marvellous, 
intei weaving them — as m 44 Siegfrieds Plain imoisch,” m the 
Gotteidamintittnij — m such sort as to piescnt the whole stoiy of a 
life md mission in tho music of a singles scene Short sighted 
ciities havo dwelt too much upon the technical ingenuity di played 
m scenes of this description, and too little upon the expic&sion 
thiown into them by the powei of Wa & nei s b emus A diligent 
«tudcnt mi} aequuo sufficient mastery o\u the ait of put wiitmg 
to enable him to into weave his themes with any amount of 
mechanical perfection, yet without a trace of tho beauty displayed 
by Sebastian Bach in the involutions .of his counter subjects, oi 
by Wagner in labyimthmo combinations used, not toi the sake of 
vaunting his scliolaiship but as his most potent engines of dramatic 
expression The plaintive w til ot the 44 Ti vuermaisch ’ appeals to 
heueis who know nothing at all of its ingenious construction, and 
tells its talc to them beyond all possibility of misundei standing 
It is at this point that genius steps in , ana the power of Wagna & 
genius is n resistible 

It was dui mg the penod of his exile that Wagner 
matmed his plans and bi ought his stylo to its culminating 
point of peifection , bnt it was not until some consideiable 
time after his leturn that any of the woiks he then medi 
tated were placed upon the stage In 1853 he accepted 
an invitation to London, where he conducted the conceits 
of the Philharmonic Society with great success In 1857 
he completed the libretto of Titian %nd Isolde at Venice, 
taking as the basis of his scheme tho Celtic legend modified 
by Gottfried of Stia&burgs medieval tieatment of the sub 
3 ect (see Goa jTRrcD and Eomancb) But the music was not 
completed till 1859 In that year Wagner visited Pans for 
the third time, and aftei much negotiation, m which he 
was nobly supported by the Prince and Princess Mettormeh, 
Tcmnhauser was accepted at the Grand Opera Magnificent 
preparations were made foi its production It was rehearsed 
164 times, 14 times with the full orehestia; and the scenery, 
dresses, and stage accessories generally were placed entirely 
under the composer^ dn action Moie than £8000 was ex 
pended upon the venture, and the work was performed for 
the first time m the French language on March 13, 1861 
But, for political icasons, a poweifui clique determined to 
suppress both the piece and its composer A scandalous 
riot was inaugurated by the members of the Parisian Jockey 
Club, who interrupted the performance with howls and dog 
whistles , and so great was the disturbance that after the 
third representation the opera was withdrawn to reappear no 
moie Wagner was broken hearted But the Pnncess Met- 
termch continued to befriend him, and m 1861 he received 
through her intercession a pardon for his political offences, 
with permission to settle m any pait of Germany except 
Saxony. Even this restriction was removed in 1862. 
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Wagner now settled for a time m Vienna, where Tnst m 
und 2^1 It was icccptcd, but abandoned after 57 ichcamis, 
through the incompetence of the tcnoi, Hon Ander 
Lohngnn ’was, liowe\ci, produced on May l r ), 1861, when 
WagneL heaid it foi the first time His circumstances 
were now extremely stiiitcncd , but bettei tunes weie at 
hand In 1863 he published the hbietto of Du Dm / da, 
Nibelunjen Kmg Louis TI of Bavaria was much stiuck 
with it, and m 1864 sent a puvate secietaij to Wagnei, 
who was then at Stuttgut, with an invitation to come to 
Munich and cariy on his woik theie The invitation was 
accepted with joy by the then almost despaumg composei 
The kmg gave him an annual grant of 1200 gulden 
(,£120), considerably enlarging it befoie the end of the 
yeai, and placing a comfortable house m the outskirts of 
the city at his disposal The mastei celebrated his good 
fortune by composing a “ Huldigungsmaisch 7 In the 
autumn he was formally coramissufned to proceed with the 
tetralogy, and to fuimsh proposals for the building of a 
theatre and the foundation of a Bavarian music school 
All seemed to promise well, but no sooner did his position 
seem assured than a miserable couit intrigue was foimed 
against him His political misdemeanours at Dresden 
weie quoted to his discredit and made the excuse foi 
bitter persecutions, and, notwithstanding King Louis s un 
diminished favour, the opposition was too strong to be 
resisted, and Wagnei was obliged to retire to Tnebschen, 
near Lucerne, wheie he spent the next six years m unmter 
rupted study 

Der Fhegende Hollander was performed at Munich m 
1864, and on June 10, 1865, Tristan und Isolde was pxo 
duced for the first time, with Herr and Frau Schnoir m 
the principal parts Die Meute? singo von Nurnbei g, first 
sketched m 1845, was completed m 1867, and first per 
formed at Munich under the direction of Heir von Bulow, 
June 21, 1868 The story, though an original one, is 
founded on an episode m the life of Hans Sachs, the poet 
cordwainer of Nuremberg , and Wagnei has combined its 
incidents with infinite ingenuity and humour The 
success of the opera w as very great , but the production 
of the tetralogy was still impracticable The scheme for 
the new theatre, which was to have been designed by the 
architect Semper, having been abandoned, there was no 
opera house m Germany fit for the production of a w ork 
designed on so colossal a scale A project was therefore , 
started for the erection of a suitable building at Baueuth 
Wagner laid the first stone of this in 1872, and the edifice 
was completed, after almost insuperable difficulties, m 1876 

After this Wagner resided permanently at Baireuth, m a 
house named Wahnfned, in the garden of which he him 
self built the tomb m which his remains now rest His 
first wife, Wilhelmma (nee Planer), having died in 1866, 
he was muted m 1870 to Liszt’s daughter Cosima, who had 
previously been the wife of Herr von Bulow, Meantime 
Der Ring des Nibehmgen was rapidly approaching com 
pletion, and on August 13, 1876, the introductory portion, 
Dm Rhemgold, was performed at Baireuth for the hist 
time, followed on the 14th by Du Walhwre, on the 16th 
by Siegfried, and on the 17th by Gotten dammerung The 
success of the work, the story of which is founded on 
the famous Nibdninagefdmd, was very great , and the per 
formaame* directed by Herr Bans Kichter, excited extra- 
ordinary attention, but the expenses attendant upon its 
product^ 'were enormous, and burdened the management 
with a debt of $7800* A portion of this was raised by 
performances at the Albert Hail, m London, at which the 
composer him^f h 1877* The remainder 

sn&t by wte Ptofite npbn of the tetralogy 

'TS* hwe# eattad the “ Buhnenfestspiei^ 


Wa to ner’s next, last, and perhaps greatest work was 
Dai sifd based upon the legend of the Holy Giail, as set 
foi tli, not m the legend of the Mat d Aitkin, which fixes 
the home of the sacied vessel at Glastonbury, but m the 
poems of Ghiostien de Tioyes and Wolfiam von JCschen 
bach, w niton m the 12th and 13th centuries, and other 
less known woiks (see the article Bomanci, in which 
the subject is tieated m its various aspects) The libictto 
was complete before his usit to London m 1877 The 
music was begun m the following year, and completed 
at Paleimo, January 13, 1882 The fust sixteen pa 
foimanccs took place at Baireuth, m July and August 
1882, under Wagnei s own dnectmg, and fully realized the 
expectations that had been foimed of th^m Theio can 
indeed be no doubt that this last work, called by Wagnei 
a “ Buhnenweihfestspiel,” m allusion to its mystically 
religious character, forms a fitting ciown to his already 
brilliant leputation Unhappily, the exertion of directing 
so many consecutive perfoimances seem to have been too 
much for the \ eteran mastei s already failing strength, foi 
towards the close of 1882 his health be^an to decline 
rapidl} He spent the autumn at Venice, m the Palazzo 
Vendramim, on the Grand Canal, and was well enough 
on Chxistmas Eve to conduct his own fust symphony 
(composed m 1833), at a pmate performance given at the 
Liceo Marcello But late m the afternoon of Fcbnuiy 
13, 1883, he was seized with a sudden attack of faintness, 
and on that evening he calmly breathed his last 

Wagner was buried at Wahnfned, m the tomb ho lnd 
himself prepaicd, on Fobruaiy 18, and a few days aftci 
wards Fang Louis rode to Baireuth alone, and at dead of 
night, to pay his last tribute of lespect to the master he 
had so generously befriended 
In private life Wagnei was beloved and xespectcd lj all vlio 
knew him, though m his public chat acta ho mule himself m 
numeiable enemies, and provoked an immense amount of lutiul — 
it must bo confessed, not wholly undesei vc 1— by the violent ml 
mtempeiate charat tei of his wntings Though Moyoiboci had 
been extiemely kind to him m Pans, he spoke of him m 0/>e> u id 
Diana with the grossest disrespect His uttoily ^loundltss pic 
-judice against Liszt was ultimately compicrcd by tli it aeitm istu s 
beautiful foibearance alone But these things will be forgotten, 
while the brightness of his genius will lemnm the lasting hentago 
of ut In pei son ho wis rathei below the middle height, oioefc m 
carnage, with commanding aspect and icmaiLable quickness of 
speech and gestuic That his mannas were to some extent am u 
ventional theie can be no doubt, but those who knew him l cst d ny 
that there was ei en the semblance of truth m the absuid stones th it 
weie cuculated with icgaid to his oxtiaoidmaiy tccontiicitics 
.Besides tho great di imatxc woiks we have montioncd, Wa h iit i 
composed the choTai music foi Webei s funeral (Dresden IS 14) 
Das Liebrnnakl der Apostd (Dtesdeu, 1847), Dine Tavstou i tun 
(Pans, 1839), Kazsermarsch (1871) Sicqfricd Idyl (1871), tnd i 
not very numeious collection of smallei pieces His liteiaiy woi 1 s, 
published at Leipsic zu 1871, fill nine thick volumes (W 8 h ) 
WAGTAIL (Wagstei d and Wagstyrt , 15th century, ftd< 
Th Wright, Vol Vocabularies , n pp 221, 253, Umgtah , 
Turner, 1544, p 53), the little bird that delights us equally 
by its neat coloration, its slender form, its nimble actions, 
and its sprightly notes Since it is so generally dispersed, 
especially in summer, throughout the British Islands, it 
seems to need no further description 
The Pied Wagtail of authors, it is the Mofaalla luquhris of 
modern ornithology, oi M yarrelh of some wnteis, and has for its 
very near ally— -if indeed it be not considered metcly a local 3 an 
or subspecies of-— the M alba of Linnaeus, which has a wide lange 
m Bui ope, Asia, and Africa, visiting Bnglind almost yearly, and 
chiefly differing from the oidmaxv British form in its lightci 
coloured tints, —the cock especially having a clear giey instead of a 
black back Eleven other more or less nearly-allied species aio 
cognized by Mr Sham {Oat 8 Bnt Mtmm, x pp 456-496), 
who has labonously treated the complicated synonymy of this 
group of birds Bight of these are natives of A&Ub several of them 
wmtemg in India, and one, dft oowbrnsp even ooeasionaliy roach 
Jp?*}* 0 rf North wMe the rest are eon* 
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Mid i^cai M flamcnfn? as well ns m that which it much to 
stinllcs th hie lie l ( icy Wag till of Biitun 2/ nelano j (M 
boar iila 01 salplwnea of some authois) i *,ioat ] ut of the lower 
suif icg is yellow Lliusp ties last mentionc 1 is one of the most 
giaccful of bn lb and though haimg x xeiy wide nn 0 e m the world 
at lai^e is cuiiously loc xl in its distnbution m I i ltam b mg almost 
wholly confine 1 m the biet linghoason to tlio neighbourhood of 
locky sticams m the west and noith and a line drxwn fiom tlio 
Stait Point slightly curving to lound the Dciljshne hills ind 
ending it the mouth of the Ices, will it is bch \c 1 inaik oft its 
bleeding ian e e m 1 n e lmd 1 lion theie is a section which hy some 
sjst matists has been nised to the lank of a genus, T idytcs con 
taming the Wagtails m which yellow takes x still moie prominent 
1 ait m then eoloixiion Of these 8 species besiles seveial sub 
s[ecies aie recognized by Mi Shaipe (i t supia jp r 03-532) Oik 
of these is th common Yellow W i & t il of Ln^land M mu (by 
some mistakenly called M canpestu s) which tl ough very gene 
ially distiibuted throughout the counttj, is much less numeious 
than the Pied Wagtail and moie addicted to w et metdows, but 
just as M lugubri6 is legal ded bj some as a local foim of the moie 
widely ranging M alba so does M ian hold the same i elation 
to M flam , the Blue healed Wagtail winch his i very e xtensn o 
distnbution in the Old Woild and even ciosses the Pi lhc to 
Alasl a, piesontmg also a gicat numha of -varieties oi laces (most of 
which aie tieated by Mi Shaipe as real species) diflenng fiom each 
otliei chiefly, if not solely , in the coloui of the head, a ehnactei 
which m this section can haidl^ bo deemed specific while then 
geogiaphieal range mtei sects and inosculates in a most puzzling 
manner Much credit is due to the authoi just named for the 
enoi mous tiouble he has taken, after study of a vast senes of speci 
mens to cleai up the questions heiem involved , but it w ill probably 
be long befoio ornithologists can xgioe on many of the disputed 
points, and it is eoitam that the last woid has by no means boon 
spoken concerning them 

The genus MotaciUa (an exact rendering of the English 
“Wagtail,” the Dutch Kwifataait, the Italian Codatremola 
and other similar words), which, as ongmally founded by 
Lmnasus, contained neatly all the “ soft billed ” birds of 
early English ornithologists, was restricted by vanous 
authois m succession, following the example set by Scopoli 
m 1769, until none but the Wagtails remained m it 
Most of the rest aie now commonly classed as Sylmdee 
( cf Warbllr), while the Wagtails with the Pipiis ( qv ) 
constitute the Family Motacillidv (a n ) 

WAHABEES, or WahhIbis See Arabia, vol u p 
260 

WADSTEWRIGHT, Thomas Griffiths (1794— c 1852), 
journalist and subject painter, was born at Chiswick m 
October 1794 He was educated by his distant relative 
Di Charles Burney, and served as an oideily officei in the 
guards, and as comet m a yeomanry regiment In 181 9 # 
he entered on a lit ei ary life, and began to write for The 
Literary Pocket Look, Blackwood e Magazine, and TJie 
Foreign Quarterly Renew He is, however, most definitely 
identified with The London Magazine , to which, from 1820 
to 1823, he contributed some smart but most flippant art 
and other criticisms, under the signatures of “James 
Weathercock,” “Mi Bonmot,” and “Herr Vmkbooms” 
He was a friend of Charles Lamb, — who thought well of 
his literary productions, and m a letter to Bernard Baiton, 
styles him the “ kmd, light hearted W ame wright, ” —and of 
the othei brilliant contributors to the journal He also 
piactised as an artist, designing illustrations to Chamber 
layne’s poems, and from 1821 to 1825 exhibiting in the 
Royal Academy figure pictures, including a Romance from 
Undine, Paris m the Chamber of Helen, and the Milk 
Maid’s Song Owing to his extravagant habits, Warn© 
wright’s affairs became deeply involved , and m 1830 he 
insured the life of his sister m law m various offices for a 
sum of £18,000 The lady died m the Decembei of the 
same year, and payment of the amount was declined by 
the companies on the giound of their having been misrepre 
sentation when the insurance was effected Wamewnght 
now retired to Fiance, but here he was seized by the 
authorities as a suspected person, and imprisoned for six 
months On hns being examined there was found upon 
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lus person a quantity of strychnine, a poison by means of 
-which it was afterwards found he had destroyed, not only 
his sister m law, but also his uncle, his mother m lav, and 
a Koriolkshne friend He returned to London m J 8 37, 
but was at once anested on a chaige of torgmg, thirteen 
years before, a tiansfei ot stork, and was sentenced to 
transportation foi life He died of apoplexy m Hobait 
Town hospital, about the yeai 1852 

The L^says and Oi ifici&ms of Waincvu i Jht w eie j ublishtdin IS SO, 
with an account of his life, bj W Cu w H xzlitt an l tin lustoit 
of his airnos suggested to Diekuib his stoiy of ‘limited Down, 
an 1 to Lulwei Ly tton his noi cl of / i oft c 

WAITZ, Georc (1813-18S6), one of the mo e t distm 
guished of modem Geiman hi&tonans, was bom at Tlerr 
burg, m the duchy of Schleswig, on Octobci 9, 181 3 He 
was educated at the Tlensburg gymnasium and the uni 
%ersities of Kiel and Berlin His strong bent to historical 
studies and the influent of Ranke early divei ted lnm from 
his original, puipose of studying law, and while still a 
student he began that series of researches in. Gcnnan 
mediaeval history which was to be the occupation of his 
life On graduating at Beilm m August 1836, Waitz went 
to Hanover to assist Pertz in the great national work of 
publishing the Monument a Geunanm 11 ibtorira , and the 
energy and learning he displayed m that position won him 
a summons to the chau ot history at Kiel m 1842 The 
young piofessoi soon began to take an interest m politics, 
and m 1846 entered the provincial diet as lepieseniatuc 
of his university His leanings weie stiongly German so 
that he became somewhat obnoxious to the Danish Govern 
ment, a fact which made an invitation m 1847 to become 
professor of history at Gottingen peculiaily acceptable 
The political events of 1848-49, howevei, delayed his 
appeaianee m his new chair When the German party in 
the noithern duchies rose against the Danish Government, 
Waitz hastened to place himself at the service of the pro 
visional Government He was sent to Berlin to repicsent 
the interests of the duchies there, and dui mg his absence 
he was elected by Kiel as a delegate to the assembly at 
Frankfort Waitz was an adherent of the party who were 
eager to bring about a union of the German states under 
a German emperoi , and when the king of Prussia declined 
the imperial crown the professor withdrew from the 
assembly in disappointment, and ended his active share 
m public life In the autumn of 1849 Waitz began his 
lectures at Gottingen His style of speaking was dry and 
uninteresting , but the matter of his lectures was so 
practical and his teaching so sound that students were 
attracted in crowds to his lectuie room, and the reputation 
of the Gottingen historical school spread far and wide At 
the same time Waltz’s pen was not idle, and his industry 
is to be traced m the list of his works and m the Pro 
ceedmgi> of the different historical societies to which he 
belonged In 1875 Waitz removed to Berlin to succeed 
Pertz as principal editor of the Monumenta Gtimamw 
JIutonca In spite of advancing years the new editor 
threw himself into the woik with all his foimer vigour, and 
took journeys to England, France, and Italy to collate 
works preseived in these countries He died at Berlin on 
May 24, 1886 He was twice married, — m 1842 to a 
daughtei of Schellmg the philosopher, and m 1858 to a 
daughter of General Von Hartmann 

Waitz is often spoken of as the chief disciple of Ranke, 
though perhaps m general characteristics and mental 
attitude he has more affinity with Pert? or Dahlmann 
He is an industrious and painstaking historian, who, with 
out troubling himself about the graces of style, has collected 
and published an immense quantity of valuable and care- 
fully sifted material His special domain was mediaeval 
German history, and he larely travelled beyond it. 
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Waltz's chief works are — Deutsche Verfassungs-GescMchte , 8 vols., 
Kiel, 1844-78 ; 2d ed., 2 vols, only, 1865-70 ; JSchlesivig-Holsteins 
GeschieUe , 2 vols*, Gottingen, 1851-54 (the 3d vol. was never pub- 
lished); Lilbech unter Jurgen WulUmoever mid Me Fiiropiiische 
JPolitikt 3 vols., Berlin 1855-56; and GrundzUge dev Folitikj Kiel, 
1862. Among his smaller works, which, however, indicate the line 
of his researches, are the following: — Jahrbiicher des deutschen 
Jteichs miter Heinrich, Berlin, 1837, 3d ed. f 1885; Ueber das 
Leben mid die Lehre des tflfila , Hanover, 1840; Das alte Jlecht der 
SaMschen Franhcn, Kiel, 1846; and Deutsche Kaiser von Karl clem 
Grossm bis Maximilian , Berlin, 1872. In conjunction with other 
scholars Waitz took a leading part in the publication of the 
Forschungen zur deutschen Geschichte, Munich, 1862 sq,, and in 
the Nordalbingische Studien, published in the proceedings of the 
Schleswig-Holstein Historical Society, Kiel, 1844-51. It is im- 
possible here to do more than refer to his numerous and valuable 
contributions to the Monument^ and to his numerous papers and 
criticisms published in periodicals and the proceedings of historical 
societies. A Bibliographische Uebersicht iiber Waitz' s WerJce was 
published by E. Steindorff at Gottingen in 1886. 

Obituary notices of Waitz are to be found in the Historische Zeitschrift, new 
series, vol. xx.; in the publications for 1886 of the Berlin Academie der Wissen- 
schaften, the Gottingen Gesellschaffe der Wissenscliaften, and the Hansische 
Geschichtsverein ; in the Bi&lorisdm Mrbitch der Qorres Geselfychaft , vol. vfii.; 
and in the Revue fiistorique> vol. xxxi. 

WAKEFIELD, a municipal and parliamentary borough 
and market-town of England, in the West Hiding of York- 
shire, of which division it is the shire-town, is pleasantly 
situated on the Calder, and on the Lancashire and Yorkshire, 
Great Northern, and North-Eastern Hailway lines, 9 miles 
south of Leeds and 175§ miles from London. It has 
water communication (via Goole) with Hull by the Calder, 
which also communicates with the Lancashire canals. The 
streets are spacious ; and, if the town has a somewhat 
old-fashioned appearance, and is less regularly built than 
several of the other large towns in Yorkshire, it enjoys the 
advantage of an atmosphere less polluted by smoke. The 
Calder is crossed by a fiCe bridge of eight arches, on which 
stands the chantry of St Mary, a beautiful Gothic structure, 
30 feet long by 24 feet wide, endowed by Edward IV. in 
memory of his father Richard, duke of York, killed at the 
battle of Wakefield in 1460 ; it was restored in 1847 at a 
cost of £3000. The parish church of AH Saints, conse- 
crated by Archbishop William de Melton in 1329, but 
almost wholly rebuilt in the 15th century, is a beautiful 
, budding, partly Early English and partly Perpendicular, 
consisting of chancel, nave, and tower surmounted by a 
fine spire rebuilt in 1860-61, the total height being 247 
feet The whole building was restored in 1857-86 from 
designs of the late Sir Gilbert Scott, at a cost of about 
£30,000. The other churches are without special interest. 
The Elizabethan grammar school founded in !592 was 
rebuilt in 1829 $ it is now regulated by a scheme formed 
by the charity commissioners. Among the principal public 
buildings of Wakefield are the corn exchange, erected in 
1837, enlarged in 1862, and including a public concert- 
room ; the town-hall, in the French Renaissance style, 
opened in 1880 at a cost of £80,000 ; the large prison for 
, the West Biding of Yorkshire ; the West Riding sessions 
houee $ the borough police station (1879) ; the office of 
nrobate (1863) ; the mechanics’ institution, with large 
'ih&Htute ^Hbraay ; , tiiie %e drt 
, . 'Tfie benevolent insti- 
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small in comparison with that of several other Yorkshire 
towns, it possesses large mills for spinning worsted and 
carpet yarns, cocoa fibre, and China grass. It has also 
rag-crushing mills, chemical works, soap-works, and iron- 
works ; and there are a large number of collieries in the 
neighbourhood. Wakefield is the chief agricultural town in 
the West Riding, and has one of the largest corn-markets 
in the north of England. It possesses large agricultural 
implement and machine works, com and flour mills, malt- 
works, and breweries. A large trade in corn is carried on 
by means of tbe Calder, and the building of boats for inland 
navigation is also a considerable industry. There are very 
extensive market-gardens in the neighbourhood. Wake- 
field is the seat of the court of probate for the Wakefield 
district. It is governed by a mayor, eight aldermen, and 
twenty-four councillors. The erection of a new diocese 
of Wakefield was sanctioned in 1878, and the first bishop 
was appointed in February 1888. The population of the 
municipal and parliamentary borough (area 1553 acres) in 
1871 was 28,069, and in 1881 it was 30,854. By the Act 
of 1885 the parliamentary borough was enlarged by the 
addition of the suburb of Bellevue. 

Wakefield is supposed by some to occupy the site of a Roman 
station. In Domesday tlie name occurs as wackefield. Originally 
it consisted of three hamlets— Horthgate, Kirkgate, and Westgate. 
The manor of Wakefield soon after the Conquest was granted to 
William, third earl of Warren. It formed an extensive baronial 
liberty extending westwards to the borders of Lancashire and 
Cheshire. On the death without male issue (30th June 1347) of 
John, eighth earl. of Warren, it reverted to the crown, and by Edward 
III. it was given to his fifth son, Edward de Langley, whom ho 
created earl of Cambridge, and who in the reign of Richard II. was 
created duke of York. After the battle of Wakefield in 1460 it re- 
mained in the possession of the crown till the reign of Charles I., 
who granted it to Henry, earl of Holland. It became the marriage 
portion of the earl’s daughter when she married Sir Gervaise 
Clifton of Clifton in the county of Hottingham. About 1663 Sir 
Gervaise Clifton sold it to Sir Christopher Clapham, whose heirs in 
the year 1760 sold it to the duke of Leeds, and it still remains 
in the possession of that family. Hear Wakefield Queen Margaret 
inflicted a memorable defeat on Richard, duke of York (31st Decem- 
ber 1460). The town has possessed a corn-market since the time 
of the Saxons, It obtained a charter for a cattle-market 1st March 
1765. It was incorporated by Charles I. in 1626, and was governed 
by a constable, until it obtained a new charter under the Municipal 
Act, 11th March 1848. Since 1832 it has returned a member of 
parliament. Under an Improvement Act obtained in 1877, the 
corporation were empowered to purchase the waterworks belonging 
to a company which had been formed in 1835, In 1880 an Act 
was granted for obtaining a supply from Rishworth Moors, near* 
•Halifax, and the works were completed in 1888 at a cost of about 
£500,000, 

•WAKEFIELD, Edward Gibbon (1796-1862), colonial 
statesman, was born , in London, March 20, 1796, of an 
originally Quaker family^ His father, Edward Wakefield, 
author of Ireland, /Statistical and Political , was a surveyor 
and land agent in. extensive practice; his grandmother, 
Priscilla Wakefield, was a popular author for the young, and 
one of the first introducers of savings banks. Wakefield 
was for a short time at Westminster School, and was brought 
up to his father’s profession, , which he relinquished on 
occasion of his elopement at the age of 20- with Miss Rattle, 
the orphan daughter of an Indian civil servant. < The young 
lady's relatives ultimately became reconciled to the match, 
and procured him an appointment as attache to the British 
legation ^afc Turin. , He resigned this post in 1820, upon 
' 'Of his wife, , r ■ 

'with; 
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accompanied to Gretna Green. This time the family 
refused to condone his proceedings ; he was tried with Ms 
confederates at Lancaster assizes, March 1827, convicted, 
and sentenced to three years’ imprisonment in Newgate. 
The marriage, which had not been consummated, was 
dissolved by a special Act of Parliament. A disgrace which 
would have blasted the career of most men made Wake- 
field a practical statesman and a benefactor to his country. 
Meditating, it is probable, emigration upon Ms release, he 
turned his attention while in prison to colonial subjects, and 
acutely detected the main causes of the slow progress of 
the Australian colonies in the enormous size of the landed 
estates, the reckless manner in which land was given away, 
the absence of ail systematic effort at colonization, and the 
consequent discouragement of immigration and dearth of 
labour. He proposed to remedy this state of things by 
the sale of land in small quantities at a sufficient price, 
and the employment of the proceeds as a fund for promot- 
ing immigration. These views were expressed with extra- 
ordinary vigour and incisiveness in Ms Letter from Sydney 
(1829), published while he was still in prison, but composed 
with such graphic power that it has been continually quoted 
as if written on the spot. After his release Wakefield 
seemed disposed for a while to turn his attention to social 
questions at home, and produced a tract on the Punishment 
of Deaths with a terribly graphic picture of the condemned 
sermon in Newgate, and another on incendiarism in the 
rural districts, with an equally powerful exhibition of the 
degraded condition of the agricultural labourer. He soon, 
however, became entirely engrossed with colonial affairs, 
and, having impressed Stuart Mill, Colonel Torrens, and 
other leading economists with the value of his ideas, became 
a leading though not a conspicuous manager of the South 
Australian Company, by which, the colony of South 
Australia was ultimately founded. In 1833 he published 
anonymously England and America } a work primarily in- 
tended to develop Ms own colonial theory, which is done 
in the appendix entitled ^The Art of Colonization,” The 
body of the work, however, is fruitful in seminal ideas, 
though some statements may be rash, and some conclusions 
extravagant. It contains the distinct proposal that the 
transport of letters should be wholly gratuitous— the pre- 
cursor of subsequent reform — and the prophecy that, under 
given circumstances, “the Americans would raise cheaper 
corn than has ever been raised.” In 1836 Wakefield pub- 
lished the first volume of an edition of Adam Smith, which 1 
he did not .complete. In 1837 the New Zealand Associa- 
tion was established, and he became its managing director. 
Scarcely, however, was this great undertaking fairly com- 
menced when he accepted the post of private secretary to 
Lord Durham on the latter’s appointment as special com- 
missioner to Canada. The Durham Report, the charter of 
constitutional government in the colonies, though drawn 
up by Charles Duller, embodied the ideas of Wakefield, 
and the latter was the means of its being given prematurely 
to the public through the. Tmes % to prevent its being 
tampered with by the Government : He acted in the same 
spirit a few months later, when (about Inly, 1839), under- 
, standing that the authorities intended to prevent the 
despatch, of emigrants to New Zealand, he hurried them 
off on his own responsibility, compelling the Govern- 
ment to annex the country just in rime to anticipate a 
similar step on the part of France. For; several years 
Wakefield>hontinued to direct the New Zealand Company, 
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was attained, and New Zealand became the Britain of the 
south. In 1846 Wakefield, exhausted with labour, was 
struck down by apoplexy, and spent more than a year in 
complete retirement, writing during his gradual recovery his 
Art of Colonization . The management of the company had 
meanwhile passed into the hands of others, whose sole object 
was to settle accounts with the Government, and wind up 
the undertaking. Wakefield seceded, and joined Lord 
Lyttelton and Mr Godley in establishing the Canterbury 
settlement as a Church of England colony. A portion of 
his correspondence on this subject has been published by 
his son, and is perhaps the most adequate memorial extant 
of the vigour and sagacity of his intellect. As usual with 
him, however, he failed to retain the confidence of his 
coadjutors to the end. In 1853, after the grant of a con- 
stitution to New Zealand, he took up his residence in the 
colony, and immediately began to act a leading part in 
colonial politics. In 1*854 he appeared in the first New 
Zealand parliament as extra-official adviser of the acting 
governor, a ‘position which excited great jealousy, and as 
the mover of a resolution demanding the appointment of 
a responsible ministry. It was carried unanimously, but 
difficulties, which will be found detailed in Swainson’s New 
Zealand and its Colonization (ch. 12), prevented its being 
made effective until after the mover’s retirement from 
political life. In December 1 854, after a fatiguing address 
to a public meeting, followed by prolonged exposure to a 
south-east gale, his constitution entirely broke down. He 
spent the rest of his life in retirement, dying at Wellington 
on 1 6th May 1862. 

Wakefield was a man of large views and lofty aims, and 
in private life displayed the warmth of heart which 
commonly accompanies these qualities. His main defect 
was unscrupulousness : he hesitated at nothing necessary 
to accomplish an object, and the conviction of his untrust- 
worthiness gradually alienated his associates, and left him 
politically powerless. Excluded from parliament by the 
fatal error of his youth, he was compelled to resort to in- 
direct means of working out his plans byinfiueneing public 
men. But for a tendency to paradox, his intellectual 
powers were of the highest order, and as a master of 
nervous idiomatic English he is second to Oobbett alone. 
After every deduction it remains true that no contem- 
porary showed equal genius as a colonial statesman, or in 
this department rendered equal service to his country. 

For an impartial examination of the Wakefield system, see Leroy- 
Beaulieu, De la Colonisation elm les Pennies Modemes (3d od«, 
pp. 562-575 and 696-700). (K. G.> , 

WAKEFIELD, Gilbert (1756-1801), classical scholar, 
theologian, and politician, was born at Nottingham, 
February 22, 1756, and was the son of the Rev. George 
Wakefield, recfcpr of St Nicholas. After being educated 
at various private schools, he proceeded at the age of 
sixteen to Jesus College, Cambridge, where he cultivated 
his classical studies diligently, but imbibed a thorough 
distaste for logic and mathematics. He became, however, 
fellow of his college in 1776, and in 1778 was ordained, 
by the bishop of Peterborough, in a frame of mind which 
led him afterwards to declare that he regarded his 
subscription to the Articles as the most disingenuous 
action of his life. He held, however, curacies for a short 
time at Stockport and > Liverpool, but in 1779, the year 
of Kis Marriage, quitted, the church, and accepted the 
post of classical tutor at the * Nonconformist academy at- 
Warrington. The institution was already on the decline, 
and Wakefield’s pugnacious temper was. not likely to 
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the hfcta of which was entirely written m nine days He 
ipciogi/ts foi this, precipitancy a& the result ot “a con 
titutioml aidoui which "w ill not suffer me to dwell long 
on the sime subject * However inevitable, this wab the 
feoiuu of most oi his failures ind mibtakeb Aftei the 
dissolution of th xeviemy, ho ltsuled suecessively at 
PnmcoU m Nottmgkaindme, at ‘Richmond, and at 
Notfcirujnm, taking pupils and peisei ermg m his theo 
1 ^Lial and chssicii studies, which were eonsideiably 
lctndcd b> ill heilth His most important production at 
this time w is the hdia C iti /, ‘lllustiatm^ the Suiptuicb 
by lu,lit l on owed ticm the plnlolo te y of Greece and 
Romo r Lhiec tuts ot this woik wue punted at the 
Cambridge university pi ess, but, the authorities declining 
to proceed luithei with it the author was obliged to com 
pletc it himself In 1790 he was appointed professor ot 
classics at the newly founded Unitarian college at Hackney 
Hue ho spoodily became uiieomfoitablc , his proposals foi 
lotcim m the oouise ot instruction weie unacceptable to 
hi colloigue&, and his di&ilke to the religious services, 
which he earned to the length ot objecting to all social 
worship, occasioned 3ns resignation m June 1791 The 
publication of his views on pubhc worship depnved hmi of 
all his pm ate pupils, and his time was henceforth devoted 
to authorship and the education of Ins clnldi en His next 
important work was a new translation of the New Testa 
ment, ietaimn to as much of the language of the Authou/ed 
Veision as he deemed consistent with accuracy This soon 
reached a second edition lie commenced an edition of 
Pope, which he was pi evented from completing by the 
competition of Warton, but the notes weie published 
separately His edition of Lucretius, a w oik of high pre 
hnsions and little solid performance, appealed m 1796 
It gimed for the editor a veiy exaggerated reputation, but 
Wakefield suffered himself to be allured fiom the paths of 
liteiatuie into those of political and religious controversy 
After availing with equal acerbity wuteis so diverse in their 
pi maples as Wilber fouc and Thomas Paine, ho m January 
1798 “ employ ed a few hours” m di awing up a reply to 
Bishop Watson’s Add? css to the People of Cheat Britain 
These few horns piocured him two years’ imprisonment m 
Dorchester jail Ho was convicted in February 1799 of 
having published a seditious libel, an offence which he had 
assuredly no intention of committing, and his eloquent 
defence was natuially thrown away upon the same jurymen 
who had already convicted the printer The sympathy 
excited foi him, howevei, led to a subscription, amounting 
to no less than .£5000, and forming a sufficient provision 
foi his family upon his death, which occurred September 
9, 1801, shortly after his liberation, fiom an attack of 
typhus fever He had occupied himself while m pnson 
with the preparation of classical lectures and an English 
Gieek lexicon, and had corresponded on classical subjects 
with Charles James Fox The letters w ere subsequently 
published 

Wakefield was one of the most honest ot men, but also 
one of the most piacipitate, narrowminded, and pie 
sumptuous His extreme aidour and his consciousness of 
integrity produced an unchautableness verging on offensive 
ness, little in harmony wife the many magnanimous and 
amiable features of his character Rashness, opmionative 
ness, and contentiousness grievously maned in him the 
character of patriot and scholar, though they could not 
destroy to darn to be numbered among both 
The principal authority for to life is the bocond edition of his 
tfm<nr* t in two volumes (London, 1804) I ho tot volume is 
autobiographical , the second, compiled by the editors, Butt and 
WteTOgH nxdn&es several estimates of to character and pu- 
fammm fiom varhto soumee* the most lemaikablo Uxu$ c m by 
Di Bart 
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WALAFRID 1 STRABO (or Strabus, te, “squint 
eyed ) was born m Oeimany (808-9), but the exact 
place is unknown His taste for liteiature early displayed 
itself, and by the age of eighteen he had already achieved 
a leputation among the learned men of his age He was 
educated at the monastery of Reichenau, neai Constance, 
where he had for his teachers Tatto and Wettm, to whose 
visions he devotes one of his poems Later on in life 
( 826-829) he passed to Fulda, wheio he studied lor 

some time undei Hiabanus Mam us before returning to 
Reichenau, of which monastery he was made al bot m 838 
Ikae is a story, based, however, on no good evideme, 
that Walafnd devoted himself so closely to letters as to 
neglect the duties of his office, owing to which he was 
expelled from his house, but, fiom his own verses, it 
seems that the leal cause of his flight to Spires was that, 
notwithstanding the fact that he had been tutor to Charles 
the Bald, he espoused the side of his eldei brothoi Lothan 
on the death of Louis the Pious m 840 He wa , 
however, restored to his monastery m 842, and died 
August 16, 849, on an embassy to his foimer pupil 
His epitaph was written by Hiabanus Maurus, whose 
elegiacs piaise him for being the faithful guaidian of his 
monastery 

Walafnd Stiabos woil s may be divided mto throe classes, — 
theological historical and poetical 

1 I he lust class includes the Gloss t Ordmanaf a laige com- 
mentary on the Bible andpait of the Apocrypha lhis is of com sc 
to a great extent a compilation fiom St Jeiome, St Augustine, 
St Isidoie, Bede Hrabanus Maurus, Ac Ruder the same heading 
come the exposition of the first twenty Psalms published by Iiz 
(Anecdota Nova iv ), and on epitome of Hrabanus Mauius’s com 
mint u y on Leviticus An Lapositio Quatuor Bvangchotum is also 
xscubed to W alafi id The ti eatise Be Bibus Ecclesiastics, dedic vied 
toEegenbert the librarian, gives not only explanations and dnee 
turns foi the election and embellishment or churches, but also 
instructions as rcgai ds such questions as the method of taking the 
holj communion and the payment of tithes Walafnd ipp loves 
of the use ot images and pictuics in churches, “qun pictiua (st 
quedam literatura lllitcrata ” He had himself seen ‘simple folk 
and idiots,” whom words could haidly bung to a icalizition of 
what the} weie told, so touched by representations of oui Lords 
passion that the tears ran down then faces List among Wala 
md s theological treatises must be mentioned the Be S ubvemono 
Jcusalcn Tmdatus 

2 Walafnd s chief historical woiks aie— (a) tho Vita S antU 
Galh, which though wntten lttaily two centuries aftei this saints 
death, is still the piunai} authority for his lffe and (b) a much 
shorter life of St Othmar, abbot of St Gall (d 769) Both tlieso 
lives weie based on previous ones wntten by Abbot Gotzbcit ot St 
Gall (from 816-837) 3 

3 Wahfi id s i oetieal w oiks include a short life of St Blaithmaic, 
a high bom monk of Iona, murdeied by the Danes m the fust half 
of the 9th centmy, a hit of St Mammes, and a Liber de Visiombus 
JV sttim This last poem, like the two preceding ones wntten m 
hexameters, w as composed at the command of “ Tathei Adalgisus, 
and based upon the prose nanative of He to, ibbot of Rouhcnau 
fiom 806 to 822 It is dedicated to "Wettm s biothei Grimald 
At the time ho sent it to Gnmald Walafnd had, as he himself 
tells us, hardly passed his eighteenth year, and ho begs his cone 
spondent to revise his verses, because, “as it is not lawful fox a 
monk to hide anything from his abbot,” he feais he may bo beaten 
with deserved stupes In this curious vision Wettm saw Chailcs 
tho Gioat suffenng pmgitona! toitnres because of his incontinence 
The name of tho mler alluded to is not indeed introduced into the 
actual text* but “Carolus Impel ator foim the initial letters of 
the passage dealing with this subject Many of Walafnd s other 
poems are, oi include, short addresses to kings and queens (Lothau, 
GhaiK Lotus, Pippin, Judith, &c ) and to friends (Emhaid, 
Gumald, Hiabanus M turns, Tatto, Ebbo, aiclibishop of Rheims, 
Drogo, bishop of Metz, &c ) His most famous poem is the 
Mormus, dedicated to Grimald It is an account of a little garden 
that he used to tend with to own hands, and is la rgely made up of 

1 la the oldest MBS tto is always spelt f< W&t&hfrid ” 

3 This commentary was the one in general use during the Middle 
Ages* when it want by fo* nome of mom $w#y 

8 Wtofrfd too edited Thetmtos the Pious, prefixing 

a preftoQ and rftakmg a fyw additfons, and djVtod totodn 
Cmh mto chapters, adding to 
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descriptions of the various heihs hepowb then and their median il 
md otha uses Sa&o holds the place of houoiu , then comes me, 
the antidote of poisons and so on thiougli melons fennel, lilies, 
poppies, and many otha plants to vinl up with the lose ‘ winch 
m vntue and scent sui passes ill oth 1 heils anl mi} lightly le 
callcl the flowoi of floweis The cui ious poem D Imagm Td ici 
tikes the foim of a dialogue 

WALCH, the name of a family of scholars 

I Johann Geokg Walch (1693-1775) w is bom at 
Memmgen, and studied at Leipsie and Jena undei Oleanus 
and Buddseus Fiom 1716 he was ptotcssoi at Jena of 
philosophy, lhetonc, and poetiy successively, and aftei 
wards (from 1724) of theology Tic nmned the onlj 
daughter of Buddeus, and m his learned and theological 
careei followed m the footsteps of his fathei m law His 
theological position was that of a veiy model ate ortho 
doxy, which had been influenced greatly by the philosophy 
and contro\ ersies of the Deistic period His university 
lectures and published works ranged ovei the w ide fields 
of ecclesiastical history m its vanous blanches, paiticularly 
the literature and the conti oveisies of the chuich, dog 
matics, ethics, and pastoral theology 

Of his works the most valuable weie Bibliotheca, Thcologiea 
(1757-64), BiUiotheca Patn&tica (1770, new ed 1834) his edition 
of Luthoi s woiks m 24 vols (1740-52) , JECi&tw ische und thcologische 
Emlntung in, die rdigi osen Sh eitigleitui ausserhalb day Luthn ische i 
K rehe, 5 vols (1734-36), and the companion w oik to this Stieitig 
7 at n do Evangel Litfh Knehe (1730-89) His lilo, with a com 
plete list of his waitings, which amounted to 287, Zebm und 
ChataUey des Kirchenraths J G Walch, was published by his son 
Of F Walch (Jena, 17 77) Comp Gass, Protestantische Dogmahl , 
lu p 205 sg 

II Johann Ernst Immanuel Walch (1725-1778), son 
of the above, born at Jena m 1725, became professor of 
philosophy m the university m 1750, and of rhetoric and 
poetry m 1759 He died m 1778 He was distinguished 
for his philological, antiquarian, and mmeralogical acqune 
ments 

See Lebensgeschichte Johann Ernst Iin Walch , Jena, 1780 and 
Mcusels Lexicon mstorlenei deutschci Sclvnftstcllet vol \xv 

III Christian Wilhelm Fr-vnz Walch (1726-1784), 
younger brothei of J E I Walch, was bom at Jena 
December 25, 1726 He was educated at Jena under his 
father’s direction, and as early as 1745-1747 lectured m 
the university m branches of exegebis, philosophy, and 
history He then travelled with his brother J E I Walch 
for a year through the Continent, making the acquaintance 
of the learned men of each countiy On his leturn he was 
made professor of theology m Jena, but in 1753 he accepted 
an invitation to Gottingen, where he spent his life as pro 
fessor of theology He lectured on dogmatics, church 
history, ethics, polemics, natural theology, symbolics, the 
epistles of Paul, Chustian antiquities, historical theological 
literature, ecclesiastical law, and the fathers His per 
manent place amongst learned theologians rests on his 
works on ecclesiastical history He here holds the third 
place m the important trio Semler, Mosheim, Walch 
Sender was much his supenor m originality and boldness, 
and Mosheim m clearness, method, and elegance But to 
his wide, deep, and accurate learning, to his conscientious 
and impartial examination of the facts and the authorities 
at first hand, and to “ his exact quotation of the sources 
and works illustrating them and careful discussion of the 
most minute details ” all succeeding historians aie deeply 
indebted His method is critical and pragmatic, “ pursuing 
everywhere the exact facts and the supposed causes of 
the outward changes of history,” leaving wholly out of 
sight the deeper moving principles and ideas which 
influence its course He speaks of history as consisting 
of u the accidental changes of accidental matters” But, 
although he thus failed to reach the modem standard of an 
historian, the results of his industry and research remain 
as permanent historical materials. 
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Ills \ micipal woik was his Eniwnif ciner volhtdndiqeii Historic 
dii Kd cyaen SptUu / i und R hf onssl eihjl iten l s enf ho 
1 tforii ition 11 vols Leqac 1762-85 It was a gicat advai tc 
m theological libuality that he defined a heietio on the one Intid 
as i Chnstian ind on th othci as one m funlamental enor lie 
thus claimed foi tlu hoietic a jiao, m the clnu eh while he 
de lined to tzeat as hcietiexl such diflaences as divided 0 ieat 
sections ot Chnstians Of his othei viliul le wciks may bo men 
tuned 1 itwmf ( nti volltcmdije flstcyio d y hot use? en Iijstt 
(1756, 2d ed 17 p 8) Lntwuyf t n lollst oidiyeyi Histmi tlu 
kmMnvut n il t ijcn (1759) L bl oth c t, Si/nbdiea 7 Ut s (1770), 
ICuhsche Tint i uehung to i Gel xueJ di heil / n & h iff unt i 
dt\ alfei Christ i (1779) o tasirncd by the conti ovcis> betwe n 
Lcssm^ and Coe/o, md to which Lessing legm m cl ib onto leply 
just beioie bis loath 

On 0 W P Walch as historian see Bam, Zpychcn da 7 luhluhn 
G sehiclitschreibn ig (1852) p 145 sq an 1 Do pie n ; srhehte, p 38 \ 
(1867, 3d ed ), Gass, Gcschichte del Pi otoda itv>elien D g iatil , m 
p 2 67 s? , Menstl Lexicon tnstoy boner deiif seha Sehi iftdellr vol 
xiv 

IV Cvrl Friedrich Walch (1734-1799), brother of 
the last named, w as piofessor of jurisprudence at Jena, and 
the authoi of several valuable legal uoiks He died at 
Jena m 1799 His son Geoig Ludwig (1785-1838) ’was 
for a time professor m the Kloster gymnasium of Berlin 
and afterwaids m the university of Gieifswald He edited 
valuable editions ot Tacitus s Agncola and Germania 

WALGHEREN See Zealand 

WALDECK PYRMONT, a small principality in the 
north west of Germany, is the eighteenth factor of the 
German empire m point of area, and the twenty fourth m 
point of population It consists of two separate portions 
lying about 30 miles apart, viz , the county (giafschaft) of 
Waldeck, embedded m Piussian territory between the 
provinces of Westphalia and Hesse Nassau, and the 
principality (fuistenthum) of Pyrmont, farther to the noitb, 
between Lippe, Brunswick, and Hanover Waldeck, with 
48,580 inhabitants, comprises anaiea of 407 square miles, 
covered for the most part with hills, which culminate m 
the Hegekopf (2807 feet) The centre is occupied by tho 
plateau of Cox bach The chief rivers are the Eder and 
Diemel, both of which eventually find their way into the 
Weser Pyrmont, only 26 squaie miles m extent, with 
8123 inhabitants, is also mountainous The Emmei, also 
belonging to the Weser system, is its chief stream The 
united aiea is thus 433 square miles, or about half the size 
of Cambndgeshire m England, and the united population 
m 1885 was 56,703 Agriculture and cattle real mg aro 
the mam xesources of the inhabitants m both paits of the 
principality, but the soil is nowhere very fertile Only 
55 \ per cent of the aiea is occupied by aiable land and 
pasture, forests, one tenth of which are coniferous, occupy 
36 per cent Rye is the principal crop, but oats, potatoes, 
and flax aie also grown m considerable quantities In 
1883 the principality contained 5956 horses, 20,249 cattle, 
66,704 sheep, 17,735 pigs, and 7332 goats* lion, slate, 
and building stone are worked at vanous points, and, 
along with horses, cattle, sheep, pigs, wool, and timber, 
form the chief exports A few insignificant manufactures 
: (cigars, liqueurs, earthenware, lmen, knitted stockings) 
j are carried on m some of the little towns, but both trade 
I and manufactures are much retarded by the almost com 
plete isolation of the country from railways Wildungen 
1 m the extreme south of Waldeck is the terminus of a 
bianch line, and a narrow part of Pyimont is intersected 
by an unimportant line 

The capital and the residence of the prince is Arolsen 
(2442 inhabitants) m Waldeck , twelve smaller “ towns ” 
and about one hundred villages are also situated m the 
county The only town m Pyrmont is Bad Pyrmont, with 
about 1500 inhabitants, at one time a highly fashionable 
watering-place on account of its chalybeate and salme 
springs The annual number of visitors is stall estimated 
at 13,000, Wildungen is also a spa of some repute The 

xxjy, — 
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inhabitants to the north of the Eder are of Bixon stock, 
to the south of "Franconia n, — a difference which is distinctly 
marked in dialect, costumes, and manners. Nearly all are 
IhotedanK Tn 18.S0, when the population was 50,522, 
there weie 53,995 Protestants, 1576 lloman Catholics, 854 
Jews, and 97 othus. 

Waideck-Fyx mont has one vote in. the fodeial council 
and one in the imperial diet The constitution, dating 
fiom 1852, is a reactionary modification of one carried in 
1819, which in its turn had been a consideiable advance 
upon one granted in 181G. The single chamber consists 
of fifteen members (three of whom represent Pynnont), 
elocted indirectly for three years. In the event of the 
male lino of the present ruling family becoming extinct 
the female line succeeds in Waldeck, but Pyrnronfe falls to 
Prussia. In terms of a treaty concluded in 18G8 for ten 
yeaib and renewed in 1878 for a similar period, the 
finances and on tire government of- Valdeek-Pyrmont are 
managed by Prussia, tho little country having, found itself 
unable to support unassisted the military and other burdens 
involved by its share in the North-German Confederation. 
The government is conducted in tho name of the prince 
by a Prussian u landes-direetor,” while the state-officials 
arc “Prussian subjects/’ and take tho oath of allegiance to 
tho king of Prussia. The prince of Waldeck reserves his 
whole rights as head of the church, and also the right of 
granting pardons, and in certain circumstances may 
exercise a veto on proposals to alter or enact laws. Educa- 
tion, tho administration of justice, and similar matters are 
thus all conducted on the Prussian model; a previous con- 
vention had aheady handed over military affairs to Prussia. 
The budget for 1886 showed a revenue of £52,530 and an 
expenditure of £48,680; The public debt was £117,550, 
paying interest at 4 per cent. The prince is supported by 
the income derived from crown-lands. 


The princes of Waldeck-Pyrmont aio descendants of the counts 
of Sehv alenberg, the earliest of whom known to history was 
Wittoland, who died in 1137. His grandson seems to have keen 
tho first count of Waldeck. Foi many centuries the oiiginal pos- 
sessions of the Sehwalenhergs were divided among sevcial collateral 
lmos of counts (Waldeck, Landau, Wildungon, Eisenkeig); and 
about 1128 Hesse obtained a right of supeiioiity over Waldeck, m 
return for its protection timing those tioublous times. This light 
gave rise to important claims on the part of Hesse, which were not 
finally set aside until 184-7, whin the German diet decided that the 
right had come to an end with tho extinction of tho empiio. In 
1685 a pactum pnmoge?tituts was made between tho two surviv- 
ing lines, which took effect in 1692, when theEisenbeig branch be- 
came extinct with the death of George Frederick, who had seived 
with distinction os an imperial field- mat shal, and had received the 
title of prince. Pyrmont had also originally belonged to a branch 
of the Schwalenbeig family ; but it had successively been held by 
tho counts of Lippc (from 1557) and Gleiehen (from 1584), before 
it finally fell back to Waldeck in 1625. From 1692 the lands 
have remained undivided under the Wildungen line, with the ex- 
ception of a brief period (1805-1812) when Waldeck and Pyrmont 
wore held by two brothers. Frederick Anthony Ulrich, who suc- 
ceeded in 1706, was made prince by the emporor Charles VI. In 
1807 Waldeck was a member of the Confederation of the Ehine ; 
and in 1814 it eniered the German Confederation. Its first consti- 
tution was granted in 1816 by Prince George Henry (1813-1845). 
George Victor, the present prince (1888), succeeded in 1845 at the 
age of 14, and assumed the government in 1852. The most im- 
portant incident in the recent history of the principality is the 
conclusion of the above-mentioned treaty with Prussia, with whom 
it sided in the war against Austria. 

WAIiDENBIXEG, m active industrial town in Prussian 
Silesia, is situated on the Polsnitz, 30 miles south-west of 
Breslau. It contains a handsome modem town-house and 
two churches. Among the chief industrial establishments 
a targe porcelain and stoneware factory, extensive fire- 
clay works*, giass-werhs, and a china-painting establish- 
ment; and there am numerous flax^pumeries and linen* 
l& the neighbourhood. Adjoining the town on 
if the viHege of Obetwtddenburg, with a chateau* 

3 iee pt the of the extensive and pro- 


ductive coal-district of the Waldenburgor Gebirge, a 
branch, of tho Sudetic chain. The town, which received 
municipal rights in the 16th centuiy, had a population of 
12,999 in 1885; in 1816 the population was 1768. There 
are villages of the same name in Saxony and Wurtemberg. 

WALDENSES, The, a name given to the members 
of an heretical sect which arose in the south oi France 
about 1170. The history of the sects of the Middle Ages 
is obscure, because the earliest accounts of them come 
from those who were concerned in their suppression, and 
were therefore eager to lay upon each of them the worst 
enormities which could be attributed to any. In later 
times the apologists of each sect reversed tho process, and 
cleared that in which they were interested at the expense 
of others. In early times these sectaries produced little 
literature of their own ; when they produced a literature at 
the beginning of the 15th century they attempted to claim 
for it a much earlier origin. Hence there is confusion on 
every side ; it is difficult to distinguish between various 
sects and to determine their exact opinions or the circum- 
stances under which they came into being. The polemical 
conception which has done much to perpetuate this con- 
fusion is that of the historical continuity of Protestantism 
from the earliest times. According to this view the church 
was pure and uncorrupt till the time of Constantine, when 
Pope Sylvester gained the first temporal possession for the 
papacy, and so began the system of a rich, powerful, and 
worldly church, with Pome for its capital. Against this 
secularized church a body of witnesses silently protested ; 
they were always persecuted but always survived, till in 
the 13th century a desperate attempt was made by Innocent 
III. to root them out from their stronghold in southern 
France, Persecution gave new vitality to their doctrines, 
which passed on to Wycliffe and Huss, and through these 
leaders produced the Beformationjm Germany and England. 

This view rests upon a series of suppositions, and is 
entirely unhistorical. So far as can be discovered the 
heretical sects of the Middle Ages rested upon a system 
of Manicbmism which was imported into Europe from 
the East (see Maniohjusm). The Manichman system of 
dualism, with its severe asceticism, and its individualism, 
which early passed into antinomianism, was attractive to 
many minds in the awakening of the 11th century. Its 
presence in Europe can first be traced in Bulgaria soon 
after its conversion in 862, 1 where the struggle between 
the Eastern and Western churches for the new converts 
opened a way for the more hardy speculations of a system 
which had never entirely disappeared, and found a home 
amongst the Paulicians in Armenia. The name of Cathari, 
taken by the adherents of this new teaching, sufficiently 
shows the Oriental origin of their opinions, which spread 
from Bulgaria amongst the Slavs, and followed tho routes 
of commerce into central Europe. The earliest record of 
their presence there is the condemnation of ten canons of 
Orleans as Manichees in 1022, and soon after this we find 
complaints of the prevalence of heresy in northern Italy 
and in Germany, The strongholds of these heretical 
opinions were the great towns, the centres of civilization, 
because there tho growing sentiment of municipal inde- 
pendence, and the rise of a burgher class through commerce, 
created a spirit of criticism which was dissatisfied with the 
worldly lives of the clergy and their undue influence in 
affairs. 

The system of Oatharism recognized two classes of 
adherents, credmtes and perfect®. The perfecii only wero 
admitted to its esoteric doctrines and to its superstitions 
practices. To the ordinary men it seemed io be a reform- 
ing agency, insisting on a high moral standard, and up- 
holding the words of ^ripture against the traditions of an 
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ovorgrown and worldly church. Its popular aim and its 
rationalistic method made men overlook its real contents, 
which were not put clearly before them. It may bo said 
generally that Catharism formed the abiding backgiound 
of mediaeval heresy. Its dualistic system and its anti- 
social principles were known only to a few, but its anti- 
occlesiastical organization tormed a permanent nucleus 
round which gathered a great deal of political and ecclesi- 
astical discontent. When this discontent took any in- 
dependent form of expression, zeal, which was not always 
accompanied by discretion, brought the movement into 
collision with the ecclesiastical authorities, by whom it was 
condemned as heretical. When once it was in conllicb 
with authority it was driven to strengthen its basis by a 
more pronounced hostility against the system of the 
church, and generally ended by boirowing something from 
Catharism. The result was that in the beginning of the 
13th century there was a tendency to class all bodies of 
heretics together: partly their opinions had coalesced; 
partly they were assumed to be identical 

Most of these sects were stamped out before the peiiod 
of the Middle Ages came to a close, The Waldenses, 
under their more modem name of the Vaudois, have sur- 
vived to the present day in tho valleys of Piedmont, and 
have been regarded as at once the most ancient and the 
most evangelical of the mediaeval sects. It is, however, 
by no means easy to determine their original tenets, as in 
the 13th and 14th centuries they were a body of obscure 
and unlettered peasants, hiding themselves in a comer, 
while in tho 16th century they were absorbed into the 
general movement of the Keformation. As regards their 
antiquity, the attempts to claim for them an earlier origin 
than tho end of the 12th century can no longer be sus- 
tained. They rested upon the supposed antiquity of a 
body of Waldensian literature, which modern criticism has 
shown to have been tampered with. Tho most important 
of these documents, a poem in Provencal, “La Nobla 
Leyczon,” contains two lines which claimed for it the date 
of 1100:— 

Ben ha mil o cent an ez compli ehtierameni 

Que fo benpta Fora, car sen al derier temp. 

But it was pointed out 1 that in the oldest MS. existing 
in the Cambridge university library the figure 4 had been 
imperfectly erased before the word “cent,” a discovery 
which harmonized with the results of a criticism of the, 
contents of the poem itself. This discovery did away 
with the ingenious attempts to account for the name -of 
Waldenses from some other source than from the historical 
founder of the sect, Peter Waldo or Valdez. To get rid 
of Waldo, whose date was known, the name Waldenses or 
Vallenses was derived from Vallis, because they dwelt in 
the valleys, or from a supposed Provenjal word Vaudes, 
which meant a sorcerer. 

Putting these views aside as unsubstantial, we will con- 
sider tho relation of the Waldenses as they appear in 
actual history with the sects which preceded them. Already 
in tho 9th century there were several protests against the 
rigidity and want of spirituality of a purely sacerdotal 
church. Thus Berengar of Tours (999-1088) upheld tho 
symbolic character of the Eucharist and the superiority of 
the Bible over tradition. The Pateriues in Milan (1045) 
raised a protest against simony and other abuses of the 
clergy, and Pope Gregory VII. did not hesitate to enlist 
their Puritanism on the side of the papacy and make them 
his allies in imposing clerical celibacy. In 1110 an apos- 
tate monk in Zeeland, Tanchelm, carried their views still 
further, and asserted that the sacraments wore only valid 
through the merits and sanctity of the ministers. In 

1 Bradshaw, in Transactions of GmMdgo Antiquarian Socfety t 
1842. The teals edited by Moatet, 4te, 188/. 
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Fiance, at Embrun, Peter de Bruys founded a sect known 
as Petrobiusians, who denied infant baptism, the noed of 
consecrated churches, transubstantiation, and masses lor 
the dead A follower of his, a monk, Heniy, gave tho 
name to another body known as Henricians, tv ho centred 
in Tours. The teachers of those now opinions wore men 
of high character and holy lives, who in spite of peisecution 
wandered from place to place, and made many com eits 
from those who were dissatisfied at the want of clerical 
discipline which followed upon the struggle lor temporal 
supremacy into which tho leionning piojects of Gregory 
VII, had cat lied the church. 

It was at this time (1170) that a rich mei chant of 
Lyons, Peter Waldo, sold his goods and gave them to llic 
poor; then he went forth as a preacher ol voluntary 
poveity. His followers, tho Waldenses, or poor men of 
Lyons, were moved by a religious feeling which could find 
no satisfaction within the actual system of the church, as 
they saw it before them. Like St Francis, Waldo adopted 
a life of poverty that he might be fiee to preach, but with 
this difference that the Waldenses preached the doctrine 
of Christ while the Franciscans preached the person of 
Christ, Waldo reformed teaching while Francis kindled 
love ; hence the one awakened antagonisms which the 
other escaped. For Waldo had a tianslation of the New 
Testament made into Provencal, and his pieachers not 
only stirred up men to more holy lives but explained the 
Scriptures at their will. Such an interference with the 
ecclesiastical authorities led to difficulties. Pope Alexander 
III., who had approved of the poverty of tho Waldensians, 
prohibited them from preaching without the permission of 
the bishops (1179). Waldo answered that he must obey 
God rather than man. The result of this disobedience 
was excommunication by Lucius III. in 1184. Thus a 
reforming movement became heresy through disobedience 
to authority, and after being condemned embarked on a 
course of polemical investigation how to justify its own 
position. Some were readmitted into the Catholic Church, 
and one, Durandus do Osca (1210), attempted to found 
an older of Paupercs Catholici, which was tbe forerunner 
of the order of St Dominic. Many were swept away in 
the crusade against the Albioenses ( q.v ,). Others made an 
appeal to Innocent III, protesting their orthodoxy. Their 
appeal was not successful, for they were formally condemned 
by the Lateran council of 1215. 

The earliest definite account given of the Waldensian 
opinion is that of the inquisitor Saeconi about 12 50. 2 
He divides them into two classes, those north of the Alps 
and those of Lombardy, The first class hold (1) that 
oaths are forbidden by the gospel, (2) that capital punish- 
ment is not allowed to the civil power, (3) that any lay 
man may consecrate the sacrament of the altar, and (4) 
that the Homan Church is not the church of Christ. The 
Lombard sect went farther in (3) and (4), holding that no 
one in mortal sin could consecrate the sacrament, and that 
tlieRoman Church was the scarlet woman of the Apocalypse, 
whose precepts ought not to bo obeyed, especially those 
appointing fast-days. This account sufficiently shows the 
difference of the Waldenses from the Cathari : they were 
opposed to asceticism, and had no official priesthood ; at 
the same time their objection to oaths and to capital 
punishment are closely related to the principles of the 
Cathari, Their other opinions were forced upon them by 
their conflict with the authority of the church. When 
forbidden to preach without the permission of tho bishop, 
they were driven to assert the right of all to preach, with- 
out distinction of age or sex. This led to the further 
step of setting up personal merit rather than ecclesiastical 
ordination as the ground of tho priestly office. From th is 

2 D’Argantr4 CoUedio Judicumnn, do Novi# MtrmbW) i. 00, &c, 
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followed again the conclusion that obedience was not due to 
an unworthy priest, and that his ministrations were invalid. 

These opinions were subversive of the system of the 
medieval church, and were naturally viewed with great 
disfavour by its officials ; but it cannot fairly be said that 
they have much in common with the opinions of the 
Reformers of the 16th century. The mediaeval church set 
forth Christ as present in the oiderly community of the 
faithful ; Piotestantism aimed at setting the individual in 
immediate communion with Christ, without the mechanical 
intervention of the officeis of the community ; the Wal- 
denses merely set forwaid a new criteiion of the orderly 
arrangement of the church, according to which each mem- 
ber was to sit in judgment on the works of the ministers, 
and consequently on the validity of their ministerial acts. 
It was a rude way of expressing a desire for a more 
spiritual community. The earliest known document pro- 
ceeding from the Waldensians is %n account of a confer- 
ence held at Bergamo in 1218 between the Ultramontane 
and the Lombard divisions, in which the Lombards showed 
a greater opposition to the recognized priesthood than did 
their northern brethren, 1 

As these opinions became more pronounced persecution 
became more severe, and the breach between the Waldenses 
and the chuich widened. The Waldenses withdrew alto- 
gether from the ministrations of the church, and chose 
ministers for themselves whose meiits were recognized by 
the body of the faithful Election took the place of 
ordination, but even here the Lombards showed their 
difference from the Ultrainontanes, and recognized only 
two orders, like the Cathari, while the northern body kept 
the old three orders of bishops, priests, and deacons. 
Gradually the separation from the church became more 
complete : the sacraments were regarded as merely sym- 
bolical ; the priests became helpers of the faithful ; 
ceremonies disappeared ; and a new religious society arose 
equally unlike the mediaeval church and the Protestantism 
of the 16 th century. 

The spread of these heretical sects led toresolute attempts 
at their suppression. The crusade against the Albigensians 
could destroy prosperous cities and hand over lands from 
a heedless lord to one who was obedient to the church ; 
but it could not get rid of heresy. The revival of preach- 
ing, which was the work of the order of St Dominic, did 
more to combat heresy, especially where its persuasions 
were enforced by law. The work of inquisition into cases 
of heresy proceeded slowly in the hands of the bishops, 
who were too busy with other matters to find much time 
for sitting in judgment on theological points about which 
they were imperfectly informed. The greatest blow struck 
against heresy was the transference of the duty of inquiry 
into heresy from the bishops to Dominican inquisitors. 
The secular power, which shared in the proceeds of the 
confiscation of those who were found guilty of heresy, was 
ready to help in carrying out the judgments of the 
spiritual courts. Everywhere, and especially in the district 
round Toulouse, heretics were keenly prosecuted, and 
before the continued seal of persecution the Waldenses 
slowly disappeared from the chief centres of population 
and took refuge in the retired valleys of the Alps. There, 
in the recesses of Piedmont, where the streams of the 
Police, the ibgrogne, the Glusone, and others cleave the 
sides of the Alps into valleys which converge at Susa, a 
settlement of the Waldensians was mad© who gave their 
name to these valley* of the Vaudois. In the more 
accessible rqgjtona north and south heresy was oxposed to 
a steady process* of persecution, and tended to assume 
Editing w Am$ng the valleys it was less easily 
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tenth. Little settlements of heretics dispersed throughout 
Italy and Provence looked to the valleys as a place of 
refuge, and tacitly regarded them as the centre of their 
faith. At times attempts were made to suppress the sect 
of the Vaudois, but the nature of the country which they 
inhabited, their obscurity, and their isolation made the 
difficulties of their suppression greater than the advantages 
to be gained from it. However, in 1487 Innocent VIII. 
issued a bull for their extei ruination, and Alberto de’ 
Capitanei, archdeacon ot Cremona, put himself at the head 
of a crusade against them. Attacked in Dauphmd and 
Piedmont at the same time, the Vaudois weie hard 
pressed ; but luckily their enemies were encircled by a 
fog when marching upon their chief refuge in the valley 
of the Angrogne, and were repulsed with great loss. 
After this Chailes II., duke of Piedmont, interfered to 
save his territories from further confusion, and promised 
the Vaudois peace. They were, however, sorely reduced by 
the onslaught which had been made upon them, and lost 
their ancient spirit of independence. When the Lutheran 
movement began they were ready to sympathize with it, and 
ultimately to adapt their old beliefs to those of the rising 
Protestantism. Already there were scattered bodies of 
Waldenses in Germany who had influenced, and afterwards 
joined, the Hussites and the Bohemian Brethren. 

The last step in the development of the Waldensian 
body was taken in 1530, when two deputies of the Vaudois 
in Dauphin 6 and Provence, Georges Morel and Pierre 
Masson, wore sent to confer with the German and Swiss 
Reformers. A letter addressed to (Ecolompadius 2 gives 
an account of their practices and beliefs at that time, 
and shows us a simple and unlettered community, which 
was the survival of an attempt to form an esoteric reli- 
gious society within the mediaeval church. It would 
; appear that its members xeceived the sacraments of baptism 
and the holy communion from the regular priesthood, at 
all events sometimes, but maintained a discipline of their 
own and held services for their own edification. Their 
ministers were called barba> a Provencal word meaning 
guide. They were chosen from among labouring men, 
who at the age of twenty-five might ask the body of 
ministers to be admitted as candidates. If their character 
was approved they were taught during the winter months, 
when work was slack, for a space of three or four years, 
* after that they were sent for two years to serve as menial 
assistants at a nunnery for women, which curiously enough 
existed in a recess of the valleys. Then they were admitted 
to office, after receiving the communion, by the imposition 
of hands of all ministers present. They went out to preach 
two by two, and the junior was bound absolutely to obey 
the senior. Clerical celibacy was their rule, but they admit 
that it created grave disorders. The ministers received 
food and clothing from the contributions of the people, 
but also worked with their hands ; the result of this was 
that they were very ignorant, and also were grasping after 
bequests from the dying. The affairs of the church were 
managed by a general synod held every year. The duties 
of the barbas were to visit all within their district once 
a year, hear their confessions, advise and admonish them; 
in all services the two ministers sat side by side, and one 
spoke after the other. In point of doctrine they acknow- 
ledged the seveti sacraments, but gave them a symbolical 
meaning; they prayed to the Virgin and saints, and 
admitted auricular confession, but they denied purgatory 
and the sacrifice of the mass, and did not observe fasts or 
festivals After giving this account of fchemselyes they 
ask for information about several points in a way which 
shows the exigencies of a rude and isolated society, and 
finally they say that they We been much disturbed by the 
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Lutheran teaching about freewill and predestination, for 
they had held that men did good works through natural 
virtue stimulated by God’s grace, and they thought of 
predestination in no other way than as a pa it of God’s 
foreknowledge. 

(Ecolampadius gave them fuither instruction, especially 
emphasizing the wrongfulness of their outward submission 
to the ordinances of the church : “ God,” he said, “ is a 
jealous God, and does not permit his elect to put 
themselves under the yoke of Antichrist.” The result of 
this intercourse was an alliance between the Yaudois and 
the Swiss and German Reformers. A synod was held m 
1532 at Chanfoians m the valley of the Angrogne, wlieie 
a new confession of faith was adopted, which recognized 
the doctrine of election, assimilated the practices of the 
Yaudois to those of the Swiss congregations, 1 enounced 
for the future all recognition of the Roman communion, 
and established their own worship no longer as seciet 
meetings of a faithful few but as public assemblies for 
the glory of God. 

Thus the Yaudois ceased to be relics of the past, and 
became absorbed in the general movement of Protestantism. 
This was not, however, a source of quiet or security. In 
Fiance and Italy alike they were marked out as special 
objects of persecution, and the Yaudois Church has many 
lecords of martyrdom. The most seveie tiial to which 
the Yaudois of Piedmont were subjected occurred in 1655. 
The Congregation de Propaganda Fide established, in 
1650, a local council in Turin, which exercised a poweiful 
influence on Duke Charles Emmanuel II., who ordered that 
the Yaudois should be reduced within the limits of their 
ancient territory. Fanaticism took advantage of this 
order; and an army, composed partly of French troops of 
Louis XIY., partly of Irish soldiers who had led before 
Cromwell, entered the Yaudois valleys and spread destruc- 
tion on every side. They treated the people with horrible 
barbarity, so that the conscience of Europe was aroused, 
and England under Cromwell called on the Piotestant 
powers to join in remonstrance to the duke of Savoy and 
the French king. The pen of Milton was employed for 
this purpose, and his famous sonnet is but the condensation 
of his state papers. Sir Samuel Morland was sent on a 
special mission to Turin, and to him were confided by the 
Yaudois leaders copies of their religious books, which he 
brought back to England, and ultimately gave to the^ 
university library at Cambridge. Large sums of money 
were contributed in England and elsewhere, and were sept 
to the suffering Yaudois. 

By this demonstration of opinion peace was made for a 
time between the Yaudois and their persecutors ; but it 
was a treacherous peace, and left the Yaudois with a 
hostile garrison established among them. Their worship 
was prohibited, and their chief pastor, Leger, was obliged 
to flee, and in his exile at Leyden wrote his Histoire 
GinGrale des Itlglises Vaud vises (1681). The revocation of 
the edict of Nantes in 1685 began a new period of 
persecution, which aimed at entire extermination. This 
was found so difficult that the remnant of the Vaudois, to 
the number of 2600, were at last allowed to withdraw to 
Geneva. But the love of their native valleys was strong 
among the exiles, and in 1689 one of their pastors, Henri 
Arnaud, led a band of 800 men to the reconquost of their 
country. His first attempts against the French were suc- 
cessful; and the rupture between Victor Amadeus, duke of 
Savoy, and Louis XIY. brought a sudden change of fortune 
to the Yaudois. They were recognized once more as citizens 
of Savoy, and in the war against France which broke out 
in 1696 the Yaudois regiment did good service for its duke* 
The peace of Utrecht saw the greater part of the French 
territory occupied by % Yaudois annexed to Savoy, and, 
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though there wore frequent threatening^ of persecution, 
the idea of toleration slowly prevailed m the policy of the 
house of Savoy. The Vaudois, who had undergone all 
these vicissitudes, were natuially reduced to poverty, and 
their ministeis weie paxtially maintained by a subsidy fiom 
England, which was granted by Queen Anne. The Ibth 
century, howe\ or, was a time of lcligious decadence even 
among the Alpine valleys, and the outbreak of the Fiench 
Revolution saw the Yaudois made subjects of Fiance 
This led to a loss of the English subsidy, and they applied 
to Napoleon for an equivalent. This was granted, and 
their church was organized by the state. On the restora- 
tion of the house of Savoy in 1816 English influence was 
used on behalf of the Yaudois, who leceived a limited 
toleration. From that time on waids the Vaudois became 
the objects of much interest in Protestant countries. 
Large sums of money were collected to build hospitals 
and churches among than* valleys, and they were looked 
upon as tlip possible centre of a Protestant chuich 
in Italy. Especially from England did they leceive 
sympathy and help. An English clergyman, Dr Gilly, 
visited the valleys in 1823, and by his writings on the 
Yaudois Church attracted considerable attention, so that 
he was enabled to build a college at La Torre. Moreover, 
Dr Gilly’s book (A Visit to the Valleys of Piedmont), chanc- 
ing to fall into the hands of an officer who had lost his 
leg at Waterloo, Colonel Beckwith, suggested an object 
for the energies of one who was loth at the age of tv enty- 
six to sink into enforced idleness. Beckwith visited the 
valleys, and was painfully struck by the squalor and 
ignorance of a people who had so glorious a past. He 
settled among them, and for thnty-five years devoted 
himself to promote their welfare. >He mairied a Yaudois 
peasant girl, lived amongst the people, and established no 
fewer than 120 schools. Moreover he brought back the 
Italian language which had been displaced by the French 
in the services of the Vaudois Church, and in 1819 built a 
church for them in Turin. He lived in La Torre till his 
death in 1862, and the name of the English benefactor is 
still revered by the simple folk of the valleys whom he did 
so much to civilize, 

According to the latest official returns the Waldensian 
Church had, in 1886-87, 43 churches and 38 mission 
stations throughout Italy. The ordained pastors num- 
bered 37, evangelists 6, and male and female teacheis 56, 
the total number of salaried agents being 124. The 
church had 4005 members, and the day schools were 
attended by 2206 scholars, the Sunday schools by 2482. 
The total income, about three-fourths of it contributions 
from the United Kingdom and other Protestant countries 
of northern Europe, amounted to upwards of £10,000. 

The liteiatuie on the subject of tho Waldensian and other sects 
is copious. For their rise tho most important authorities are to 
be found in Moneta, Advosw Gatharos et Waldcnses , D* Argentic, 
ColleUio Judtciorum dc Fovis Error thus ; Alanus, Ad versus Hme- 
ticos ; D’Achery, Sptaleguc, vol. i.; Gretsei, Opota, vol. x. ; Lim- 
boich, Histor uc Xnqumtioni% at the end of winch is tlie Liber 
Smtentwrmi of the Inquisition of Toulouse from 1307-1322 Of 
modem books may be mentioned Schmidt, Histoire des Oatharcs ; 
Hahn, Gachiohte dor neu-numichaischen Kaiwt ; Dieckhofl, Pic 
Kaldensiet m Mitt el alter ; Preger, JBeitrage zwt Gcschichte tier 
Waldesier ; Cantu, Oh EretuM m Italia, Comba, Storia della 
hforma m Italia, and Histoire des Vaudois $ Italia , Tocco, 
L’Eraia ml Medio Eva; Mon tot, Histone fottaam des Vaudois ; 
Lea, History of the Inquisition of the MiddU Ages, Amongst 
books dealing with the more modern history of tho Yaudois 
specially are Leger, Histoire des VEqlises Vaudaises ; Arnaud, 
Histoire de la Menirie des Vaudois ; Pen in, Histoire des Vaudois ; 
Monas tier, Histone de Vlghse Vaudoise , Mu&ten, L’ Israel des 
Alpes ; Gilly, Excursion to the Valleys of Piedmont, and JUmrches 
on the WaUmtans ; Todd, The Waldensian Manuscripts ; Molia, 
The Origin ? Persecution, and Doctrines of the Waldensians. (M.G.) 

WALDO, Y aldo, or; Valdez, Peter* See p. 323 supra* 
WALES. See EnomusD, 
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WALKER, a town of Northumberland, England, on the 
north bank of the river Tyne, 2 miles east of Newcastle- 
on-Tyne, with which it is connected by railway. Christ 
Church, in the Perpendicular style, erected in 1848, con- 
sists of chancel, nave, aisles, and tower with beautiful 
illuminated clock erected in 1887. The windows of the 
church are all monumental stained glass. There is a large 
colliery, in which at one time was a salt spring, which was 
used in the manufacture of soda, begun by permission of 
the Government in 1795, by a company who may be re- 
garded as the first producers of mineral alkali and soda in 
England. Along the banks of the Tyne there are large iron 
and chemical works, coal staiths, ship- and boat-building 
establishments, and brick and tile works. The corporation 
of Newcastle-on-Tyne are lords of the manor. The town 
is formed of what were formerly the villages of Walker, 
Low Walker, and Walker Quay. It is governed by a local 
board of health of twelve members. The population of 
the urban sanitary district (area 1200 acres) # in 1871 was 
8888, and in 1881 it was 9527. 

WALKER, Frederick (1840-1875), subject painter, 
was bom in Marylebone, London, on May 24, 1 840, While 
very young he began to draw from the antique in the 
British Museum, and at the age of sixteen he. was placed 
in the office of Baker, an architect. The occupation proved 
uncongenial ; at the end of eighteen months he resumed 
his work from the Elgin marbles at the Museum, attending 
art classes ; and in March 1858 he was admitted a student 
of the Royal Academy. He soon turned his attention to 
designing for the wood-engravers, and served an apprentice- 
ship of three years with J. W. Whymper. His earliest 
book-illustrations appeared in 1860 in Once a Week, a 
periodical to which he contributed largely, as also to the 
Gomhill Magazine, where his admirable designs to the 
works of Thackeray and those of his daughter appeared. 
These woodcuts are among the most spirited and artistic 
works of their class, and entitle Walker to rank with 
Millais at the very head of the draughtsmen of our time 
who have dealt with scenes of contemporary life. In the 
intervals of work as a book-illustrator he practised painting 
in water-colours, his subjects being frequently more con- 
sidered and refined repetitions in colour of his black-and- 
white, designs, Among the more notable of his productions 
in water-colour are Spring, a Fishmonger’s Shop, the Ferry, 
and Philip in Church, which gained a medal in the Paris 
International Exhibition of 1867. He was elected an 
associate of the Society of , Painters in Water Colours in 
1864, and:a full member in 18 6 6 ; and in 1871 he became 
an associate of the Royal Academy. His first oil picture, 
the Lost Path, was exhibited in the Royal Academy in 
1863, where it was followed in 1867 by the Bathers, one 
of the artist’s finest works, in 1868 by the, Vagrants, now 
in the National Gallery, in 1869 by the Old Gate, and 
in 1870 by the Plough, a po^verM and impressive render- 
ing ! pi /linddy evening light, of which the lindscsape was 
stydi^ _in Somerset, In 1871 he exhibited his tragic 
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water-colours, is pure, powerful, and full of delicate gradations j he 
had an admirable sense of design, and the figures of his peasants 
at their daily toil show a grace and sweeping largeness of line which 
recalls the antique ; while the sentiment of his subjects is unfail- 
ingly refined and poetic. 

WALKER, Sears Cook (1805-1853), astronomer, was 
bom at Wilmington, Massachusetts, U.S., on March 28, 
1805. He kept a school at Philadelphia till 1845, wheu 
he was appointed assistant at the Washington observatory. 
Shortly afterwards he took charge of the astronomical 
department of the United States Coast Survey, where he 
was among the first to make use of the electric telegraph 
for the purpose of determining the difference of longitude 
between two stations, and he introduced the method of 
registering transit observations electrically by means of a 
chronograph. He also investigated the orbit of the newly 
discovered planet Neptune. He died at Cincinnati on 
January 30, 1853. 

WALLACE, Sir William, the most popular national 
hero of Scotland, is believed to have been the second son 
of Sir Malcolm Wallace of Elderslie and Auchinbothie, in 
Renfrewshire. The date of his birth is not certainly 
ascertained, but is usually given as 1270. The only 
authority for the events of his early life is the metrical 
history of Blind Harry. That authority cannot be 
implicitly relied on, though we need not . conclude that 
the minstrel invented the stories he relates. He lived 
about two centuries later than Wallace, during which a 
considerable body of legend had probably gathered round 
the name, and these popular (( gestis ” he incorporates in 
his narrative. At the same time he professes to follow as 
his w autour ” an account that had been written in Latin 
by John Blair, the personal friend and chaplain of Wallace 
himself. As Blair’s account has perished, we cannot tell 
how far the minstrel has faithfully followed his authority, 
but some comparatively recent discoveries have confirmed 
the truth of portions of the narrative which had pre- 
viously been doubted. At best, however, his authority 
must be regarded with suspicion, except when it is con- 
firmed by other and more trustworthy evidence. 

Only for a period of less than two years in his life— 
from the beginning of the insurrection in 129,7 to the 
battle of Falkirk— does Wallace come before us in the 
clearest historical light. With the exception of one or 
two glimpses of him that we obtain from authentic 
, historical documents, the recorded events of his later as of 
his earlier life rest on no more certain authority than 
that of Blind Harry. . , 

In his boyhood, according to the usual accounts, he 
resided for some time at Dunipace, in Stirlingshire, with 
an uncle, who is styled “ parson ” of the place. By this 
uncle he was partially educated, and from him he imbibed 
an enthusiastic love of liberty. His education was 
continued at Dundee, where he made the acquaintance 
of John Blair, . On account of an incident that happened 
at Dundee— his slaughter of a young Englishman named 
Selby, for an insult offered to him^he^s saidtohave 
been outlawed, and, so, driven into rebellion again# the 
English. Betaking himself .to the wilds of the country,. 
[ he gradually gathered round him A w body//oi desperate 
s' men whom he led in various attacks^upon the : English. 
In consequence of. the., success — * - 
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were captured or slain. The burning of the Barns of 
Ayr, the .quarters of English soldiers, in revenge for the 
treacherous slaughter of his uncle, Sir Ronald Crawford, 
and other Scottish noblemen, followed. The success of 
these exploits induced the English king to take measures 
for staying the insurrection. A large army, under the 
command of Sir Henry Percy and Sir Robert Clifford, 
was sent against the insurgents, and came up with them 
at Irvine. Dissensions broke out among the Scottish 
leaders, and all Wallace’s titled friends left him and 
made submission to Edward, except the ever faithful Sir 
Andrew Moray. The treaty of Irvine, by which these 
Scottish nobles agreed to acknowledge Edward as their 
sovereign lord, is printed in Rymer’s Foedera . It is dated 
9th July 1297, and is the first public document in which 
the name of Sir William Wallace occurs. Wallace retired 
to the north, and although deserted by the barons was 
soon at the head of a large army. The vigour and success 
of his operations was such that in a short time he 
succeeded in recovering almost all the fortresses held by 
the English to the north of the Forth. He had begun 
the siege of Dundee when he received information that 
an English army, led by the earl of Surrey and Cressing- 
ham the treasurer, was on its march northward. Leaving 
the citizens of Dundee to continue the siege of the castle, 
he made a rapid march to Stirling. Encamping in the 
neighbourhood of the Abbey Craig — on which now stands 
the national monument to his memory — he watched the 
passage of the Forth. After an unsuccessful attempt to 
bring Wallace to terms, the English commander, on the 
morning of 11th September 1297, began to cross the bridge. 
When about one-half of his army had crossed, and while 
they were still in disorder, they were attacked with such 
fury by Wallace, that almost all — Cressingham among the 
number — were slain, or driven into the river and drowned. 
Those on the south side of the river were seized with 
panic and fled tumultuously, having first set fire to the 
bridge. The Scots, however, crossed by a ford, and con- 
tinued the pursuit of the enemy as far as Berwick. Sir 
Andrew Moray fell in this battle. The results of it were 
important. The English were everywhere driven from 
Scotland. To increase the alarm of the English, as well 
as to relieve the famine which then prevailed, Wallace 
■ organized a great raid into the north of England, in the 
course of which he devastated the country to the gates of 
Newcastle. On his return he was elected guardian of 
. the kingdom,; In this office he set himself to reorganize 
the army and to regulate the affairs of the country. His 
measures -were marked by much wisdom and vigour, and 
for a short time succeeded in securing order, even in the 
face of : the jealousy and opposition of the nobles. Edward 
Was in Flanders when the news of this successful revolt 
reached him. He hastened home, and at the head of a 
great army entered Scotland in July 1298, Wallace 
was obliged to adopt the only plan of campaign which 
could give any hope of success. He slowly retired before 
the English, monarch, driving off- all supplies and wasting 
; the country. The nobles as usual for the most part 
deserted his standard; Those that remained thwarted his 
, councils by their jealousieA HJe; plan, however, mm very 
near being .successful. Edward, compiled b^ .&mine, 
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account of his distress is one of the finest and most 
touching passages in the poem. With the remains of his 
army Wallace found refuge for the night in the Torwood 
— known to him from his boyish life at Dunipace, He 
then retreated to the north, burning the town and castle 
of Stirling on his way. He resigned the office of 
guardian, and betook himself again to a wandering life 
and a desultory and predatory warfare against the English. 
At this point his history again becomes obscure. He is 
known to have paid a visit to France, with the purpose of 
obtaining aid for his country from the French king. 
This visit is narrated with many untrustworthy details 
by Blind Harry ; but the fact is established by other and 
indisputable evidence. When in the winter of 1303-4: 
Edward received the submission of the Scottish nobles, 
Wallace was expressly excepted from all terms. And 
after the capture of Stirling Castle and Sir William 
Oliphant, and the submission of Sir Simon Fraser, he was 
left alone, but resolute as ever in refusing allegiance to 
the English king. A price was set upon his head, and 
the English governors and captains in Scotland had orders 
to use every means for his capture. On the 5th August 
1305 he was taken — as is generally alleged, through 
treachery — at Robroyston, near Glasgow, by Sir John 
Menteith, carried to the castle of Dumbarton, and thence 
conveyed in fetters and strongly guarded to London. He 
reached London on the 22d August, and next day was 
taken to Westminster Hall, where he was impeached as a 
traitor by Sir Peter Mallorie, the king’s justice. To the 
accusation Wallace made the simple reply that he could 
not he a traitor to the king of England, for he never was 
his subject, and never swore fealty to him. He was found 
guilty and condemned to death. The sentence was executed 
the same day with circumstances of unusual cruelty. 

The cause of national independence was not lost with the life of 
"Wallace. Notwithstanding the cruelty and indignity amid which 
it terminated, that life was not a failure. It has been an inspiration 
to his countrymen ever since. The popular ideas regarding his 
stature, strength, bodily prowess, and undaunted courage are con- 
firmed by the writers nearest his own time — Wyntoun and Forduu. 
And indeed no man could in that age have^ secured the personal 
ascendency which he did without the possession of these qualities. 
The little we know of his statesmanship during the short period he 
was in power gives proof of political wisdom. His patriotism was 
conspicuous and disinterested. He was well skilled in the modes 
of warfare that suited the country and the times. That he failed in 
freeing his country from the yoke of England was due chiefly to the 
jealousy with which he was regarded by the men of rank ana power. 
But he had a nobler success in inspiring his countrymen with a spirit 
which made their ultimate conquest impossible. (A, F. H.) 

WALLACE, William (1768-1843), mathematician, 
was born on September 23, 1768, at Dysart, in Fife- 
shire, where he received his school education. In 1784 
his family removed to Edinburgh, where he himself was 
set to learn the trade of a bookbinder ; but his taste for 
mathematics had already developed itself, and he made 
such use of his leisure hours, that before the completion of 
his apprenticeship he had made considerable acquirements 
in geometry, algebra, and astronomy. , He was further 
assisted in his studies by Professors Robison and Playfair, 
tp whom his abilities had become known. After various 
changes of situation, dictated mainly by a desire to gain 
time for study, he bekme assistant teacher of mathematics 
m the academy of Perth id 1794, and this post he ex- 
^ - * in 1803 for a mathematical mastership in the 

College at Great Marlow (afterwards at 
i he was: chosen to succeed Playfair 
mathematics at Edinburgh, and in 1838, 
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Wtrtimaiusd Chrnprm a B tween 1S01 ami 1S10 he tonluImUd 
tnc ai titles “AL,l1ii ‘Come Sections,’ 3 “ lngonomttiy, and 
sc\ml others m mathtnntic il and physical sen me to the fourth 
edition oi the Bn ythp'uha Pi it annua and some of these wu e le 
tamed m snbst pn ut < ditions fi mi the filth to the eighth inclusive 
Ht \\is also the aufclioi of the principal matin ni itu al ai tides in 
the Ldinh jh Bn /(h^ha, edited by Bicusta (1808-30) Sub 
joined is i list of lus mote impoitant pip is contiil uted to the 
But ns f tmii> ot the l o> il Sonet} oi fcdxnbuiLh — Gconietncal 
1 oiisins, luth Lymphs cf their Applic itions to the Solution of 
Piollems (l/%) A new Me the l of e\pussmg the Codh lulls 
m the Development ot the Tumuli whnli nonsuits the Mutml 
r TtmUUon ot two 1 hints ! (ISO!) , « New S ucs foi tlie Quuh , 
°‘ ^ the Come Sut mns utd tlio Computation <f Lo^au thins 
( 180 S) , Investi itionotlcimule toi hiielm., 1 h Lojinthim ot 
iii^onomchieil Ouanhties fi m one motlui (1S2-0 “ Ve omit 
of the Invention ot tin Pmfco^ii]h, and i Diseiiption ot the 
^ c )fln ^ m nistiumcnt of his ownimuition 
J , Analogous Piopeitn a of Elliptic wul Hypubolic bectois 33 
(1839), and Solution of a Functional Equation, with its Ap plica 
lion to thoPaialhlo^amof Tones and the Cuivoof Eqmlibiition ” 

In 1 \xt\ Ian / cl nr ti . ^ < 1 - 


t- n o/ T 1 T® , V , , v, u i vu oi j-iu \mwi raon 

In 1S36 ho contributed “Iwo Llunentaiy Solutions of Keplu s 
Piohltm by the Angnlai Cilculus to the Royal Astionomical 
Society , and foi tho Carahndgt Philosophical Society he vviotc i 
fit oiiieti xe xl Theoiems and Foimule, paihculaily ap 
plmable to some Geodctical Problems 3 J 1 

WALLASEY, a town of Cheshire, England, on ribing 
ground near a branch of the Meibey called Wallasey Pool, 
whrclr boumlb it on the RE, while to the NW is the 
Irish Soa It is about 2 miles noith w est of Birkenhead, 
of which pait ot it is piactically a bubuib, and Wallasey 
Pool is now occupied by the Great Float, forming an 
immense dock of about 150 acies I he chuich ot St 
Hinty, inbuilt m the 18th centmy, with the exception of 
™ e bcaun g dale 1536, having been gutted by file 
m 1857, the whole, except the tower, was rebuilt m the 
Eaily English style The fiee grammai school, built and 
endowed by Majoi Hcflry Meols m 1636-57, was ie estab 
ushod under a scheme ot the chanty commissioners, and 
leopened in 1876 On the shore of the Irish Sea is 
.Leasowe Castle, once known as Mock Beggar Hall, and 
supposed to have been erected by the earls of Dei by m the 
reign of Elicabeth, in oidet to witness the laces On the 
sides of Wallasey Pool aic remains ot a submarine forest 
bed, in winch vanous animal skeletons have been found 
Ihe population of the urban sanitary distuct (which 
includes Liseard and Poulton, with Seacomb, the total 

waSl 8 192 4 ° 8 aCl6S) “ 1871 Wai 14 > 944 ’ and m 1881 


•RnW^! uv n 3rf ,t Wa f aS6 7 fomed pait of tho possessions of 
do Khnddlan, and on his decease hacame pait of the fee of 

M .Port, to which 


diore helongodThieTbanjute and tarteen men In 1068 the manoi 

h emmo lliCTatif ^ f 1 rl ° £ bnt v ‘ l " ous P"ts afteiwaids 

B ' l consideiablo time the horse races held on 
what was then a common had considerable l eputation. but thev 

Mu of OharW Tl d “ 1760 ,, i* tbtse P* 63 tho d “ Le of Monmouth^ 
of Charles II , once lode his own horse ind won the plate 

WALLA WALLA, a city and the county seat of Walla 

Walla county, Washington Territory, United States, is 

SjSff®*" 1 * T al % on Mill Creek, a tributary of the 

Walla Walk, m a fertile agncultural region, devoted 

mamly to the growth of wheat, fruit, and vegetables, 

^eoSo^tsSS^ 1011 “ 1880 WaS 3588) was ^™ated 

WALLENSTEIN (properly WAinsrEoi), Adaibeet 
< 168 ^ 634 X of Rieind,“ian! 

and Me^lenburg, was born on the hereditary estate of his 
family, Hertn&mc, in Bohemia, on 15th September 1583 
™ were Protestants, and in early youth he 

attended the school of the Brothers of the Common Life 

dea& of his parents he was 
mt hy his Skwata, t» the Jesmtcollege at Olmnts, 
^refceiwedthe powmxOathohO Church. In 1599 he 
Whjbthe nniwraityefAlfdorf, wHch he had to leave in i 
<xxmiwm of soma h9yishIoili«. Afterwards festtSS ' 


i at Bologna and Padua, and, according to the custom of the 
[x }oung nobles of the time, vibited many places m southein 
i and western Etuope While m Padua, he ga\ e much atten 
tion to astiology, and dm mg the rest of his life he seems 
L1 nexei to have wavered m the conviction that he might 
' trust to the stais foi indications as to his destiny 
I Toi some time Wallenstein served m the aimy of the 
f empeior Rudolph II m Hungary In 1606 he leturned 
to Bohemia, and soon afterwaids he married a nch widow, 

1 Lucietia Nikossie von Landeck, who^e lands m Moravia 
lie mheiited aftei her death m 1614 Suppoittng the aidi 
t duke Feidmand m hi war with Venice, he became f u oui 
t ably knoovn at couit, and his influence was mcieased by 
J tls mariiage with Isabella Katharma, daughtei of Count 
, Harnch, a confidential advisei of the emperoi Matthias 
In the disturbances which broke out m Bohemia in 1618 
— disturbances which proved to be the beginning of the 
j Thirty Years' War— advances were made to Wallonsiem 
i b y i evolutionary party , but he prefeired to associate 
himself with the imperial cause, for which he repeatedly 
fought with marked success In 1620 he was made 
; quartei master geneial of the army of the League, com 
manded by Tilly Wallenstein was not present at tho 
i battle ot the Weissenberg (1620), but soon afterwards he 
did brilliant service as second m command ot the army 
which opposed Bethlen Gabor m Moravia 
The battle of the Weissenbeig placed Bohemia absolutely 
at the mercy of the empeior Ferdinand, and Wallenstein, 
vho was a man of insatiable ambition, knew how to turn 
the pi availing confusion to his own advantage Through 
no very honourable means he secured the mheutance of 
the great estates belonging to his mother’s family, and tho 
emperor sold to him on easy terms vast tracts of confiscated 
lands His possessions he was allowed to form into a 
territory called Friedland, and he was raised m 1622 to 
the rank of an imperial count and palsgrave, in 1623 to 
that of a prince. In 1625 he was made duke ot Filed 
land In the government of his principality he displayed 
much vigour and foresight He not only placed the ad- 
ministration of justice on a firm basis, but by many wise 
measures developed agriculture and mining and manufac- 
turing industries 

The early successes of the emperor Ferdinand m the 
thirty Years’ War were due chiefly to the army of the 
League, which he could only indirectly control When he 
was threatened with a coalition of the Piotestant poweis 
with Christian IV of Denmark as his most active enemy 
he was anxious to have an army of his own, which should 
be more devoted than that of the League to the interests 
of his dynasty He had not, however, the means of secur 
mg the fulfilment of his wish. In these circumstances 
Wallenstein saw that he might have an oppoitunity of 
piaymg a great part in the events of the age and accord 
mgly, early m 1626, he offered to raise an army for the 
j lm P 6 ™] service After some negotiations the offer was 
accepted, the understanding being that the tioops were 
k> be maintained at the cost of the countries they might 
occupy. Wallenstein had always been a popular com- 
mauder, and great numbers of recruits flocked to his 
JS * U soo l found himself at the head of an 
°° men tim force he marched north 
wards foi the purpose of co-operating with Tilly against 

No engagement 

M ° u A ? nl 25 > 16203 Wallenstein defeated 
rw 6 d Tv he b ? d # e of DeSBau ’ aQd bter ^ the year 

TlUy at Lute - Wallenstein 
where the Protestant 
a action With Bethlen Gabor. Before 
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Having established peace m Hungai), Wallenstein pio 
ceedLd, m 1627, to deal Silesia of some remnants of 
Mansf eld’s aimy , and at this time he bought from the 
cmperoi the duchy of Sagan, his outlay in the < onduct of 
the wai being taken into account m the conclusion of 
the bai to am He then joined Tilly m the struggle with 
Christian IV , and aftei wards took possession of the duchy 
of Mecklenburg, -which was granted to him m xewaid foi 
his sei vices, the heicditaiy dukes being clispl iced on the 
ground that they had helped tlie Danish Lm to He faihd 
to eiptuie Stialsund, which ho besieged foi scveial months 
m 1628 This was his first impoitant icveisc, and it caused 
him bittei disappointment, foi lie had hoped that by obtain 
mg free access to the Baltic he might be able to make the 
empexoi as supieme at sea as he seemed to be on land 
It was a part of Wallenstein’s scheme that he should ob 
tain possession of the Hanseatic towns, and through them 
destroy the naval power of the Scandinavian kingdom, the 
Netherlands, and England This plan completely broke 
down when he was compelled to withdraw his tioops fiom 
the brave city which he had sworn to take even if it were 
bound with chains to heaven Notwithstanding this check, 
the impenal cause prospered, and early m 1629 Clnistian 
IV was obliged to accept teims of peace About the same 
time Ferdinand issued the famous edict of restitution, 
which excited deep resentment m eveiy Protestant state 
in the realm 

Meanwhile Wallenstein had made for himself a host of 
enemies among the princes of the empne They regarded 
him as an upstait, and complained of the incessant exactions 
of his army Moreover, it was by no means cleai what he 
intended to do with the great force he had gatheied aiound 
him He was sometimes heard to speak ominously of the 
anogance of the pnnees, and it appealed piobable that he 
might tiy to bung them, Catholics and Protestants alike, 
into rigid subjection to the ciow n Again and again, theic 
foie, the empeior was advised to dismiss him from his 
command Feidmand was very unwilling to pait with one 
who had served him so well , but the demand was pressed 
so urgently by the electors m 1630 that he had no alter- 
native, and m September of that yeai envois weie sent to 
Wallenstein to announce his lemoval Had the empeior 
declined to take this couise, the princes would probably 
have combined against him , and the result would have 
been a civil war even more seuous than that which had 
ah eady brought so many disasters upon the country This 
was peifectly understood by Wallenstein, who therefore 
accepted the emperor’s decision calmly, and letned to 
Gitschm, the capital of his duchy of Friedland 

Some months before the dismissal of Wallenstein, 
Gustavus Adolphus had landed m Germany, and it soon 
became obvious that he was by far the most formidable of 
the enemies with whom the emperor had yet had to con- 
tend Tilly was defeated at Breitenfeld and m the battle 
of the Lech, where he received a mortal wound, and 
Gustavus advanced to Munich, while Bohemia was occupied 
by his allies the Saxons After the battle of Breitenfeld 
the emperor entreated Wallenstein to come once more to 
his aid Wallenstein at first declined; he had, indeed, 
been secretly negotiating with Gustavus Adolphus, m the 
hope that he might thus be able to maintain his hold over 
his great possessions In the end, however, he accepted 
the offers made to him by Ferdinand, and in the spnng 
of 1632 he took the field with an army of more than 
40,000 men. This aimy was placed absolutely under his 
contiol, so that he assumed the position of an independent 
prince rather than of an ordinary subject 

His first aim was to drive the Saxons from Bohemia, 

- — am object which he accomplished without serious diffi- 
culty. Then he advanced against Gustavus Adolphus, who 


attacked him near Niutrahu^ on the Id ot September, 
but was dnvtn back On the 10th ot November 1632 a 
decisive battle was fought it Lutzcn, m >Saxony In this 
battle the imperialist* weie louted, but Gustavus Adolphus 
was killed 

To the disnny of Feidmand, WallensUm made no use 
oi the opportunity provided loi him by the death of tht 
Swedi h kim, but withdrew to wmtci quutei> m Bohemia 
in tin campaign of 16o3mu(h a tomshmuit was caused 
bj his app uent unwilJm 0 ncss to attack tin entni) The 
tiuth was that he wis preparing to descit the impel oi 
That he sintcitly desned to sccuic foi Gcimmj the benefits 
of peaco is piobable enough, hut it is cutam that he was 
also resolved to make foi himself a position of command 
ing importance He entered into negotiations with Saxony, 
Biandcnbuig, Sweden, and Trance, and oneot Ins condi 
tions was that the possession of the kingdom of Bohemia 
should be gnaianteed to* him He had vast and somewhat 
vague schemes foi the reorganization of the entnc constitu 
tional system of the empire, and he himself was to have 
supieme authonty m determining the political destinies ol 
his countiy 

In dated by the distrust excited by his proposals, and 
anxious to make his powei felt, he at last assumed the 
offensive, and m Octobei he defeated the fewedes at 
Stemau Soon aftuwaids he entued Lusatia and took 
Goilitz and Bautzen, and despatched a tioop of tavihy 
as far as Beilm He then lesumed the negotiations, and 
pressed foi a full and final acceptance of his plans In 
December he retried with his arm} to Bohemia, fixing his 
headquarter at Filsen 

It had soon been suspected m Vienna that Wailenstem 
was playing a double pait, and the empeioi, encouiagcd by 
the Spaniards at his court, anxiously sought for means ot 
getting i id of him Wallenstein was well aware of the 
designs formed against him, but displayed little energy m 
hr attempts to thwart them This was due m part, no 
doubt, to ill health, in pait to the fact that he trusted to 
the assuianees of his astrologer, Sem, with whom he often 
confeued He also felt confident that when the time came 
for his aimy to decide between him and the emperoi the 
decision would be m his own favour 

His principal officers assembled aiound him at a banquet 
on the 12th January 1634, when he submitted to them a 
^declaration to the effect that they would remain tiue to 
him This declaration they signed Moie than a month 
later a second paper was signed, but on this occasion the 
officeis’ expression of loyalty to then general was associated 
with an equally emphatic expiession of loyalty to their 
emperor By this time Wailenstem had learned that he 
had too easily allowed himself to be lulled into a sense of 
security, and that he needed to act wanly On the 24th 
of January the emperor had signed a secret patent leraov 
mg him from his command and requiring the army to obey 
Count Gallas, and impel lal agents had been labom mg 
to undeimme Wallenstein’s influence Another patent 
charging Wailenstem and two of his officers with high 
treason, and naming the geneials who were to assume the 
supreme command of the army, was signed on the Ibth 
February, and published m Pi ague 

When Wailenstem heard of the publication of this 
patent, he realized the full extent of his danger, and on 
the 23d February, accompanied by seveial of his most 
intimate friends, and guarded by about 1000 men, lie went 
fromPilsea to Egei, hoping to obtain the protection of the 
Protestant general Bernard of Weimar After the arrival 
of the party at Egei, Colonel Gordon, the commandant, 
and Colonels Butler and Leslie agreed to nd the emperor 
of his enemy. On the evening of the 25th February 
Wailenstem^ supporters Tile, Kmsky, Terzky, and Neumann 
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were received at a banquet by the three colonels, and 
murdered by several dragoons. Butler, accompanied by 
Captain Devereux and a number of soldiers, then hurried to 
the house where Wallenstein was staying, and broke into 
his room. He had just taken a bath, and was standing in 
his shirt ready to go to bed. He was instantly killed by a 
thrust of Devereux’s partisan. The body was taken to the 
citadel, and laid beside those of his murdered comrades. 
Wallenstein was buried at Gitschin, but in 1732 the 
remains were removed to the castle chapel of Miinchen- 
gratz. 

No direct orders for the murder of Wallenstein had 
been issued, but it was well understood that tidings of his 
death would be welcome at court. The murderers were 
handsomely rewarded for what they had done, and their 
deed was commended as a necessary act of justice. 

Wallenstein was tall, thin, and pale, # with reddish hair, and eyes 
of remarkable brilliancy. He was of a proud and imperious temper, 
and was seldom seen to laugh. He worked hard, and invariably 
acted on the motto that if speech is silvern silence is golden. In 
times of supreme difficulty he listened carefully to the advice of 
his counsellors, but the final decision was always his own, and he 
rarely revealed his thoughts until the moment for action arrived. 
Few generals have surpassed him in the power of quickly organiz- 
ing great masses of men and of inspiring them with confidence 
and enthusiasm ; and as a statesman he was distinguished for the 
boldness of his conceptions and the liberality of his sentiments. 
All his good qualities were, however, marred by a furious lust for 
power, in the gratification of which he allowed no scruples to stand 
in Iris way. 

See Forster, Albrecht van Wallenstein (1834) ; Bartholdi, Geschichte des grosser* 
deutschen Kriegs (1842-43) : Aretln, Wallenstein (1846) ; Helbig, Wallenstein und 
Amim, 163%-3k (1850), and Kaiser Ferdinand mid der Herzog von Friedlmd. 

1 633-SU (1853); Hurter, Zur Geschkhte Wallensteins (1855); Fiedler, Zur 
Gesehicht'e Wallensteins (I860); L. von Ranke, Gcschichte Wallensteins (3d ed., 
1872) ; Giadely, Ge&chiehte des dreissujjdhrigen Kriegs (1869). (J. SI.) 

WALLER, Ej>MU3srx> (1605-1687), enjoyed in the latter 
half of Ms long life a high reputation as a poet, which has 
been partly fixed by the compliments of Dryden and Pope. 
Waller is a singular and piquant figure in the history of 
the 17fch century* Ms relations with Charles I, 5 with the 
Long Parliament, with' Cromwell, with Charles II, Ms 
position as a poet, as a courtier, as a privileged water- 
drinker among the bibulous Restoration wits, form a com- 
bination that has no parallel. The character might be 
paralleled, but the run of incidents is unique* , He was 
born at Coleshill, in Hertfordshire, March 3, 1605, and 
came of distinguished ancestry, landed gentry, with estates 
in Kent and other counties, and prominent places in the. 
public service from the reign of Henry V. downwards. 
He inherited a position" of difficulty in view of the civil 
strife that began when he; reached manhood ; his mother 
was herself an ardent Royalist, but, was connected by blood 
r with Hampden and by marriage with Cromwell His 
father died when he was eleven years old. He entered 
parliament at sixteen, and sat also in the first and in the 
third ; parliaments of Charles I He was thus, as Clarendon 
put it* nursed in parliament, and this early experience 
helped him to makeafigure afterwards ; but he took no 
active part at timej the chief- use that he made of his 
-t courtier and a youth of fashion being to' 
; the; 

" he retired to his 

' .This was. 


being Charles’s marriage with his queen Henrietta, which 
took place in 1625. The exact date of his beginning 
acquires some interest from Johnson’s dictum that he wrote 
as smoothly at eighteen as at eighty, “ smoothness ” being 
his established merit; and the difficulty of determining the 
date arises from his not having “gathered his sticks into 
a faggot” and published till 1645. The incidents that 
furnished him with themes for his peculiar artificial and 
decorative treatment occurred long before, — for example, 
the duke of Buckingham’s death in 1628, the taking of 
Salle in 1632, the repair of St Paul’s in 1633, the death of 
the earl of Carlisle in 1636, his courtship of Lady Dorothy 
Sidney — c< Saeeharissa ” — between the death of his first 
wife in 1634 and Saccharissa’s marriage to another in 1639. 
But that the poems, as we now have them, were written 
immediately after the incidents glorified in Ms verse is an 
uncertain assumption, considering his elaborating habits, 
the strongly Royalist tone of Ms verses on public events, 
and the express statement of Clarendon, who was likely to 
have known if copies had been circulated in the society of 
the court long before they appeared in print. If they were 
at least retouched by him between the ages of thirty and 
forty, the wonder of his uniformity of manner from first 
to last — which, after all, has been somewhat exaggerated 
— is considerably lessened. 

In the struggle between king and parliament, Waller 
tried at first to mediate, holding the king’s demands un- 
constitutional, but endeavouring through his advisers to 
induce him to modify them. He made such a mark as a 
speaker in the Short Parliament that at the opening of 
the Long Parliament he was chosen by the Commons to 
conduct the impeachment of Judge Crawley for his ship- 
money decision. Thereafter, as the struggle became fiercer, 
with a view apparently to prevent parliament from pro- 
ceeding to extremities, he engaged in what was known as 
Waller’s plot. The object of the plot seems to have been 
to restrain the extreme Parliamentarians by some public 
declaration of moderate opinion, but it was complicated 
with another plot, the object of which was to assist the 
king with armed force. Ail Waller’s relations, except his 
mother, were anti-Royalist, and it is said that his complicity 
was discovered by domestic treachery. He behaved with 
the most abject meanness when arrested by, order of Pym on 
May 31, 1643, saved himself by at once turning informer 
and making disclosures that were at least unreserved, and 
was let off eventually with a fine of £10,000 and banish- 
ment. It was from his exile in Paris, in 1645, that he 
directed his first publication of poems. He lived there in 
high repute as a wit and a munificent host till 1654, when 
Cromwell, at the intercession of his anti-Royalist relatives, 
allowed him to return to England, and try to mend his 
impaired estate. He celebrated the Protector’s greatness 
a lofty panegyric, and Cromwell is said to have relished 
his pleasant qualities as a companion. It deserves to be 
noted, as evidence of a real admiration, that he wrote also 
a lament “ Upon the Death of the Lord Protector,” when 
the sincerity of his panegyric was less open to question. 
The poem contains two famous lines of bathos— 

/Under the tropic is our language ' , 
*; : , And part of, Flanders hath received our yoke. .. 

Bn* otherwise it does 

level ,/V , ■ ‘.A /S' J V ^ 1 . 
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agreed, but Clarendon refused, on the ground that he was 
a layman, and the refusal was sustained by the council. 
He thus failed in his only application for substantial 
evidence of the king's favour, but in every other respect 
the changed state of things made his old age happy and 
glorious. He entered parliament again, and became, 
Burnet says, “the delight of the House, and, though old, 
said the liveliest things of any of them." His witty 
sayings were circulated through the town, and, as Johnson 
suspects, good things were fathered on him, — a tribute to 
his reputation. Although a water-drinker, he was a boon 
companion with the roystering wits, Dorset saying that 
44 no man in England should sit in his company without 
drinking, except Ned Waller." Further, surviving all his 
early contemporaries, he found himself in higher reputa- 
tion than ever as a poet. His poems now went through 
several editions, each increased by new productions, though 
the bulk was never large. He wrote in his formed eulo- 
gistic fashion on topics of the day, on St James’s Park, on 
Somerset House, the victory over the Dutch, the queen’s 
birthday, the beauties, and other celebrities of the time. 
He fitted The Maid’s Tragedy with a happier ending in 
rhymed couplets, assisted Dorset and Godolphin in the 
translation of the Pompey of Corneille, and wound up his 
career becomingly with Divine. Poems } continuing to write 
to the last. He died in 1687, at the age of eighty-two, 
and at the height of his poetic reputation. Bymer of the 
Foedera , the savage critic of Shakespeare, wrote the epitaph 
for his tomb at Beaconsfield, in which it is recorded that 
44 inter poetas sui temporis facile princeps, lauream, quam 
meruit adotescens, octogenarius haud abdicavit.” Fenton, 
Pope’s coadjutor in the translation of the Odyssey , edited 
and commented on his poems after his death, justifying the 
pains bestowed by comparing him to Petrarch and Malherbe. 

There can he no doubt that as a panegyrical poet, ready to over- 
lay any subject, entirely irrespective of its intrinsic worth, with 
a cleverly woven and tastefully coloured garment of words and 
images, Waller deserved all the admiration he received, and would 
be hard to beat in our literature. Fenton showed true discern- 
ment in urging that Ms excellence lay in commendation, whether 
or not he was right in adding that any ill-natured person could 
be a satirist. And complimentary poetry was so much in fashion 
when poets were courted and munificently rewarded by politicians 
that Waller’s fame from' the Restoration till the time of Walpole, 
who dispensed with the aid of complimentary poets, is easy to 
understand. But Mr Gosse’s recent contention that Waller 
must; be regarded as the founder of the classical school, and that 
his influence changed the course of our literature for a century, 
must pass as a hurried exaggeration. He was so eminently 
successful that he influenced minor poets at the close of his life 
and for. a generation afterwards, but nis range of subjects as well 
as his art was extremely limited, and much larger and wider 
influences , were work. He is an example of one of the 
tendencies, but. it, is absurd to represent him as a commanding 
influence, except in a very humble field. He influenced pane- 
gyrical writing, and, inasmuch as this fell in with and influenced 
the tendency “to dress nature to advantage,” 44 to raise, sentiments 
above the vulgar pitch” with the borrowed riches of genuinely* 
impassioned poetry,/ it might be argued that' Waller’s influence 
extended beyond his , own narrow circle of aims. , But his effect on 
, X>ryden or on Pope was; infinitesimal. Even on the form of the 
favourite 44 classical " couplet Waller’s, single example cannot be 
held to have told in any considerable degree. It was already an 
established form for complimentary verse when he began to write. 

Waller was smooth,” it is. true, but Pdpe at once qualifies the 
compliment with a reference to his. want of variety. , Pope 
" |$ also .strictly correct in confining^ -Wyler’s metrical, improve- , 
to his post-Restor atxon verse, When we place Waller’s later 



indeed, which was not known in the days when Waller’s rhythm 
was so admired, he owed a large part of his panegyrical stock-in- 
trade, as anybody familiar with it can trace, not merely in his 
44 classical ” allusions, but also in his diction and his earlier metre. 
As regards smoothness and balance, there are no couplets in the 
edition of 1645 that could not be paralleled from the verses of 
his contemporaries, George Sandys and Cowley. (W. M.) 

WALLIS, John (1616-1703), an eminent English 
mathematician, logician, and grammarian, was born on the 
23d November 1616 at Ashford, in Kent, of which parish 
his father was then incumbent. Having been previously 
instructed in Latin, Greek, and Hebrew, he was in 1632 
sent to Emmanuel College, Cambridge, and afterwards 
was chosen fellow of Queen’s College. Having been 
admitted to holy orders, he left the university in 1641 to 
act as chaplain to Sir William Darley, and in the follow- 
ing year accepted a similar appointment from the widow 
of Sir Horatio Vere. It was about this period that he 
displayed surprising ta&nts in deciphering the intercepted 
letters and papers of the Royalists. His adherence to the 
Parliamentary party was in 1643 rewarded by the living 
of St Gabriel, Fenchurch Street, London, In 1644 he 
was appointed one of the scribes or secretaries of the 
Assembly of Divines at Westminster. During the same 
year he married Susanna Glyde, and thus vacated his 
fellowship ; but the death of his mother had left him in 
possession of a handsome fortune. In 1645 he attended 
those scientific meetings which led to the establishment of 
the Eoyal Society. When the Independents obtained the 
superiority, Wallis adhered to the Solemn League and 
Covenant. The living of St Gabriel he exchanged for 
that of St Martin, Ironmonger Lane; and, as rector of 
that parish, he in 1648 subscribed the Remonstrance 
against putting Charles I. to death. Notwithstanding 
this act of opposition, he was in June 1649 appointed 
Savilian professor of geometry at Oxford. In 1654 he 
there took the degree of D.D., and four years later suc- 
ceeded Dr Langbaine as keeper of the archives. After the 
Restoration he was named one of the king’s chaplains in 
ordinary. While complying with the terms of the Act of 
Uniformity, Wallis seems always to have retained moderate 
and rational notions of ecclesiastical polity. He died at 
Oxford on the 28th of October 1703, in the eighty-seventh 
year of his age. 

The works of Wallis are numerous, and relate to a multiplicity 
of subjects. His Institutio Zogieas, published in 1687, was very 
popular, and in his Grammatica Lingum Anglicanse we find indica- 
tions of an acute and philosophic intellect. The mathematical works 
are published some of them in a small 4to volume,, Oxford, 1657, 
and a complete collection in- three thick folio volumes, Oxford, 
1695-93-99. The third volume includes, however, some theological 
treatises, and the first part of it is occupied with editions, of treatises 
on harmonics and other works of Greek geometers, some , of them 
first editions from the MSS., and in general with Latin versions 
and notes (Ptolemy, Porphyrius, Briennius, Archimedes, Eutoerus, 
Aristarchus, and Pappus). The second and third volumes include 
also two collections of letters to and from Brouncker, Frenicle, 
Leibnitz, Newton, Oldenburg, Sehooten, and others; and there is a 
tract on trigonometry by Caswell. . Excluding all these, the mathe- 
matical works contained in. the first and second volumes occupy 
about 1800 pages. The titles in the order adopted, bub with date 
of publication, are as follows:— ‘ 4 Gratio Tnauguralis,” on his 
appointment (1649) as Savilian professor, 1657; “Mathesis Uni- 
versalis, sen. Opus Arithmetieum Philologice et Mathematics Tradi- 
tum, Arithmeticam Numerosam et Specmsam Aliaque Continens,” 

1 657 5 “ Ad versus Meibomium, do; Proportionibus Dialogus,” 
1657 .; ^' De Sectionibus Conicis .Nova Metbodo Expositis/ 1655 ; 
“Arithmstiea ; Infinitomm, sive Nova Methodus Inquirendi in 
Our vilineorurn Qmadi&turanf Aliaque Difficiliora Matheseos Prob- 
Solaris Observatio Oxonii , Habita 2d. 
Bun, prior de Cycloide, posterior . 
arum turn Linearum ZvMvvei , turn . Super- 

fteurkV y.'Wnjrw-Tu . 2 ] 1 ~2'__ J-i. m 


‘Mechanioa^siVe de Moth . Tract^tus , 


et Semicirculi Tractatus/’ 1656 ; “Ejusdem Tractatus Defensio/’ 
1685; “Do Postulate Quinto, ct Quinta Definitions, Lib. VI. 
Euclidis, Disceptatio Geometrica,” ? 1663 ; u Cuno-Cuneus, sea 
Corpus partim Conum parti m, Cuneum Representans Geometrica 
Consideration/’ English, 1685; “De Gravitate et Gravitatione 
Disquisitio Geometrica/’ 1662 (English, 1674) ; w De JSstu Maris 
Hypothesis Nova/' 1666-69. 

The Arithmetics Infmitonm relates chiefly to the quadrature 
of curves by the so-called method of indivisibles established by 
Cavalleri, 1629. and cultivated in the interval by him, Fermat, 
Descartes, and Roberval. The method is substantially that of the 
integral calculus; thus, e.g., for the curve y^=x" to find the area 
from x~0 to #=1, the base is divided into % equal parts, and the 

area is obtained (l 2 +2 2 ♦ . . +« 2 ), « ~u(n-M)(2?H-l), 

•nr on 6 

which, taking n indefinitely large, is= The ease of the general 
parabola y *» x m (m a positive integer or fraction), where the area is 

— ^ — , had been previously solved. Wallis made the important 
m-f-1 

remark that the reciprocal of such a power of x could be regarded 
as a power with a negative exponent , and he was thus 

enabled to extend the theorem to certain hyperbolic curves, but the 
case m a negative value larger than 1 presented a difficulty which 
he did not succeed in overcoming. It should he noticed that 
Wallis, although not using the notation z m m the case of a positive 
or negative fractional value, nor indeed in the case of a negative 
integer value of on, deals continually with such powers, and speaks 
of the positive or negative integer or fractional value of on as the 
index of the power. The area of a curve, y** sum of a finite 
number of terms Acc™, was at once obtained from that foT the case 
of a single term ; and Wallis, after thus establishing the several 

results which would now be written^ 1 (a: - x 2 )°dx — 1 — x 2 ) l dx 

— h >/${% ~ a j2 ) 2 ^“* A >Jo( x “ « yJ-jj , &c. , proposed to himself 

to interpolate from these the value oi - x a )kfce, which is the 

expression for the area ( = Jtt) of a semicircle, diameter «=1; making 
a slight transformation, the actual problem was to find the value 
/ 4 \ 

of □ ( -» - J , the term halfway between 1 and 2, in the series of 

terms 1, 2, 6, 20, 70, ... ; and he thus obtained the remarkable 
2. 4.4.6. 6. 8.$.. . 

expression •&*=* 3~l p5 "~ 5 ~~7 " y ~9 > together with a succession of 

superior and inferior limits for the number sr. 

In the same work Wallis obtained the expression which would 

now he written ds=*d% + for the length of the element 

of a curve, thus reducing the problem of rectification to that of 
quadrature. An application of this formula to an algebraical 
curve was first made a . few years later by W. Neil ; the investiga- 
tion is reproduced in , the u Tractatus de Cissoide, &e/* (1659, as 
above), and Wallis, adds the remark that the curve thus rectified is 
iu fact the semicubical, parabola. 

The Mathesis tfnivei'salis is a more elementary work intended 
for learners. It contains copious dissertations on fundamental 
points of algebra, arithmetic, and geometry, and critical remarks. 

, fhe pe AHyebra Tractatus, contains (chapters 66-69) the idea 
of the interpretation of imaginary quantities in geometry,. This 
is givem somewhat as follows : the distance represented by the 
square root of a negative quantity cannot be measured in the Hue 
backwards or forwards, but can be measured in the same plane 
above the line, or (as appears elsewhere) at fight angles to the line 1 
either ; in the plane, or , in the' plane at right angles thereto. Con- 
sidered as a history Of algebra* this work is strongly objected to by 
Montucia on the ground of : its unfairness as against the early 
TjffiH ap .. ■ and also Ifieta 'and- Descartes and indavonr of 


WALLON, or Walloon, the collective name of the 
inhabitants of the south-eastern division of Belgium, who 
are distinguished from the rest of the population chiefly 
by their Romance speech and darker complexion.. The 
Wallon domain comprises the four provinces of Hainault, 
Namur, Li£ge, and Luxemburg, besides about one-third of 
Brabant. It forms a nearly regular right-angled triangle, 
with apex at Maestricht within the Dutch frontier, and 
base stretching along the French frontier in a south-easterly 
direction, from the neighbourhood of Lille to Longwy at 
the south-west corner of German Luxemburg. It coincides 
almost exactly with the section of the Meuse basin com- 
prised within Belgian territory, and has a total area of 
6000 square miles, or about one-half of the kingdom, with 
a population (1886) of 2,780,000, or considerably less than 
half of the entire Belgian population. But from the 
following figures it is evident that the Romance is steadily 
gaining on the Flemish (Teutonic) section and will soon be 
in a majority. In 1830 the Wallon population numbered 
1,360,000 as against 1,860,000 Flemish; in 1866 the 
corresponding figures were 2,040,000 and 2,406,000 ; and 
in 1886 they were 2,780,000 and 3,060,000. 

This north-eastern extremity of ancient Gaul, originally inhabited 
by the Aduatici, Eburones, Tungri, and other Belgic nations, was 
reduced by Csesar (51 B.C.), and early brought within the sphere 
of Roman culture. Hence the Latin language was already too 
firmly established to be supplanted by the Teutonic when the 
country was occupied in the 5th century by the Franks previous to 
their conquest of the more central provinces. But about the same 
time Roman institutions and speech were entirely supplanted in 
the more open low-lying districts of western Belgium by the same 
Franks penetrating from the east, and by the roving Saxon and 
Frisian tribes arriving by sea on the Litns Saxonimm. Since that 
time the two elements have remained, without much further change, 
in close proximity, or separated only by intervening strips of 
“ marches ,7 or border-lands formed by the uncleared forest formerly 
known as the Biha Carionaria. 

The Waltons, allowing for inevitable intermingling, especially 
towards the German frontier, are thus Romanized Gauls, lineal 
representatives of the ancient Belgae, in a much truer sense than 
their Flemish neighbours, although accepting from them this name 
of “ Wallon, ” that is, Welsh or Foreign , just as the Saxon intruders 
iu Britain imposed the same designation on its primitive inhabit- 
ants. Their Gallic descent is shown specially in their much darker 
complexion, as clearly established by the anthropological statistics 
collected by Dr Beddoe, 1 In other respects the Wallons contrast 
favourably with the Teutonic-speaking populations of Belgium. 
They ore physically a stronger race, more bony, angular, and taller, 
and also more long-lived and exempt, from disease, as shown by 
the much lower death-rate in the province of Namur {18 per 1000) 
than in West Flanders (25 per 1000). The cause of this superiority 
has been attributed by some writers to a greater inherent vitality 
of the Wallons, but by others with ‘more probability to their greater 
general comfort, and particularly to, the more salubrious climate 
of their elevated and more hilly territory. ' In mediaeval times the 


from Bruges and Ghent (Flanders) to LUge and Namur, and the 
Wallons now take the lead in all these respects, —in fact, in every- 
thing except music, painting, and the fine arts generally. 

The Wallon language is a very marked dialect of the, Langue 
d’Oil (Northern French), betraying strong affinities to the neigh- 
bouring idioms of Picardy and Lorraine, but still distinct from 
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WALLSEND, a town of Northumberland, England, on 
the north bank of the Tyne and on the Newcastle and 
Tynemouth Railway, 4 miles east-north-east of Newcastle. 
The church of St Peter, erected in 1809 at a cost of 
£5000, has a tower surmounted by a spire. There are 
still some remains of the old church of the 11th century 
in the Transition Norman style. The church of St Luke 
was erected in 1886 at a cost of £4000. At an early 
period Wallsend was famous for its coals, but the name 
has now a general application to coal that does not go 
through a sieve with meshes fths of an inch in size. 
The colliery, which was opened in 1807, has frequently 
been the scene of dreadful accidents. There are also 
ship and boat building yards, engineering works, lead 
and copper smelting works, cement works, and brick and 
tile works. The ecclesiastical commissioners are lords of 
the manor. The town is governed by a local board of 
twelve members. The population of the urban sanitary 
district (area 1202 acres) in 1871 was 4169, and in 1881 
it was 6351. 

Wallsend deiives its modern name from its position at the 
extremity of Hadrian's Wall (q.v.y, originally it was the 
Roman station Segedunum. It had a quay, of which remains 
have been discovered, and possessed a magazine of corn and , other 
provisions for the supply of the stations in the interior. 

WALNUT ( Juglans ), a genus of seven or eight species, 
natives of the temperate regions of the northern hemi- 
sphere, some even extending into Mexico and the West 
Indies. They are all trees, usually of large size, with alter- 
nate, stalked, unequally pinnate leaves, and abounding in 
an aromatic resinous juice. The scars left by the falLen 
leaves are unusually large and prominent. The buds are 
not unlike those of the ash; and it frequently happens that 
in the axils of the leaves, instead of one, several buds may 
be formed. The utility of this is seen in seasons when 
the shoot produced from the first bud is killed by frost; 
then one of the supplementary buds starts into growth, 
and thus replaces the injured shoot. The flowers are 
unisexual and monoecious, the numerous males borne in 
thick catkins proceeding from the side of last year’s shoot. 
The female flowers are solitary or few in number, and 
borne on short terminal spikes of the present season’s 
growth. In the male flower the receptacle is “ concrescent ” 
or inseparate from the bract in whose axil it originates. 
The receptacle is, in consequence, extended more or less 
horizontally, so that the flowers appear to be placed on 
the upper surface of horizontally-spreading stalks. The 
perianth consists of five or six oblong greenish lobes, 
within which is found a tuft, consisting of a large number 
of stamens, each of which has a very short filament and 
an oblong two-lobed anther bursting longitudinally, and 
surmounted by an oblong lobe, which is the projecting end 
of the connective. , There is usually no trace of ovary in 
- the male flowers, though. by exception one may occasion- 
ally be formed. / 

; The female flower consists of & cup-like receptacle, 
■- inseparate from the ovary, and bearing at its upper part 
a bract and two bracteoles. Uplifted with the receptacle. 

; From the margin of this latter organ springs a perianth of 
: four short lobes. • The one-celled. ovary is immersed within 
. thb receptacular tube, and is.shrhtpuntcd by! a : short; style 
with twb short ribbon-like stigmatic branches. . The solitary 
ovule springs erect from 


of Afghanistan and the north-west Himalayas, and also 
found in Japan. Traces of the former existence of this 
or of a very closely-allied species are found in the Post- 
Tertiary deposits of Provence and elsewhere, proving the 
former much wider extension of the species. At the pre- 
sent day the tree is largely cultivated in most temperate 
countries for the sake of its timber or for its edible nuts. 
The timber is specially valued for cabinet work and for gun- 
stocks, the beauty of its markings rendering it 'desirable 
for the first-named purpose, while its strength and elasticity 
fit it for the second. The leaves and husk of the fruit are 
resinous and astringent, and are sometimes used medicinally 
as well as for dyeing purposes. It is stated that sugar is 
prepared from the sap in a similar manner to that obtained 
from the maple Acer saccharinum in Canada. The young 
fruits are used for pickling. When ripe the seeds are 
much esteemed as a delicacy, while in France much oil of 
fine quality is extracted from them by pressure. There 
are’ several varieties in cultivation, varying in the degree 
of hardihood, time of ripening, thickness of shell, size, and 
other particulars. In the climate of Great Britain a late 
variety is preferable, as securing the young shoots against 
injury from frost, to which otherwise they are very subject. 
The kernel of the large-fruited variety is of very indifferent 
quality, but its large shells are made use of by the French 
as trinket-cases. 

Among the American species J. nigra, the Black Walnut, is 
especially noteworthy as a very handsome tree, whose timber is of 
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great value for furniture purposes, but which is now becoming 
scarce. In Britain it forms a magnificent tree. The White Walnut, 

J. cinerea , is a smaller tree; its leaves are used medicinally. 

Closely allied to the walnuts and sometimes confounded with 
them are the hickories (see Hickory). See also vol. xii. p. 278. 

WALPOLE, Horace (1717-1797), who was born on 
24th September 1717, was accepted and recognized 
throughout his life as the youngest of the six children of 
Sir Robert Walpole by Catherine Shorter, hut by some of 
the scandal-mongers of a later age, Carr, Lord Hervey, 
the half-brother of the peer who wrote the Memoirs of the 
Court of George the Second, has been called his father. 
This parentage has been assigned to him partly through 
the circumstance that the first wife of Sir Robert Walpole 
lived for some time estranged from her husband and on 
terms of friendship with Carr, Lord Hervey, not the least 
clever or unprincipled member of a family notorious for 
.ability and for laxity of morals, and partly through the 
antagonism of the qualities shown by Horace Walpole to 
those of the prime minister, and through their affinity 
with the talents of the Herveys. If this rumour be 
correct, no such suspicion ever entered into the mind of 
Horace Walpole. To his mother he erected a monument, 
with an inscription couched in terms of sincere affection, 
in the chapel of Henry TIL in Westminster Abbey, and 
from the beginning to the end of his life Ms, sarcasms 
never spared the Newcastles and the Hardwickes, who had 
shown, as he thought, lukewarmness in support of his 
father’s ministry. About 1728 he was sent to Eton, and 
in 1735 matriculated at King’s College, Cambridge. Two 
years (1739-41) were spent in the recognized grand tour 
of France and Italy,- in company with Gray the poet, 
whose acquaintance had been made amid the classic groves 
of Eton and Cambridge. They stopped a few weeks in 
Paris, and . lingered -for three, months under the shadow of 
the magmficent portals of the cathedral of Rheims, on the 

| mother was a sister of Lady Walpole, ' 

French city* and refcaih^^Hdrace 
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ycius to the court ot Tuscany Minn’s family lnd loin, 
been on turns of the closest mamacy with Ins ^utsts, ab 
Robeit Ma.nu was couccmul m the (ontixct foi which bn 
Robert Whip* le vns expelled iionx the House ot Commons 
m 1712, and the envoy continued the eonespondent of 
Walpole until 1786, toi as the} nevu met i^un then 
hiuulship itm lined uubiokui \t Ke^io W dpole and 
( l i} pii ted m lcscutment Lhc 1 lUu \\ i shy in m inneis 
nul lbs ail el m him time, while his nunc opulent com 
\ imon ined m society, tnd only ddbl d m anti juitics 
toi pleisiues sake "V\ all ole m altti yeaxs took the 
bl une ot these ditiei ernes on himselt, and it is ^ene 
nil} believed tint the quanel aiose ±Lom his lx}in n too 
mueh stiess on his supenout} m position In 1711 the 
two fi lends weie nominally leeonciled, l ut the bleach v is 
not cemented 

Dunng Walpoles absence he was returned to parliament 
in 1741 toi the Goimsli boiou to h Odlmaton, ovci which 
his eldei biotha, through his marriage with the heiress of 
the Holies, exercised supicme influence He lepicsented 
thice constituencies m saccession, C ilhngton 1741-54, the 
itmily boiou^h ot Castle Bising turn 1754 to 1757, and 
tin nioie impoitant constituency ot Kings Lynn, lor which 
his father had long sat m pulnment, from the lattei date 
until 176b In that yeai he letued, piobibly because his 
success m political lite had not equalled his e vpeclations, 
but he continued until the end ot his days to toilow and 
to chronicle the aek> and the speeches ot both Houses ot 
Pulnment Through his father % influence he had oh 
tamed three lucrative sinecures pioducm 0 at least £5000 a 
yoai, and tor many years (1743-SI) he enjoyed a shuo, 
cslr mated at about £1500 a }ear, ot a second family per 
quisite, the collectoislnp of customs The possession of 
these ample endowments and ot a leasehold house m 
Arlington Stieet, which was left to him by his father, 
enabled him, a bachelor all Ins days, to giatify every 
expensive lu\uiy and every costly taste. He purchased 
in 1747 the charmingly situated villa of kStiawbeiry Hill, 
near Twickenham, on the banks ot the Thames, and six 
years later began a senes ot alterations in the Gothic style, 
not completed tor nearly a quarter ot a century later, 
under which the oiigmal cottage became transformed into 
a building without parallel m Europe Some years alter 
this purchaso he established a printing pi ess theie toi the 
gratification of his hteiaiy tastes, and many ot the first 
editions of his own works wcio stiuck oti withm its walls 
At this pi ess were produced m 1753 the clover, if eccentric, 
designs of Bichard Bentley (the youngest child ot the great 
doctoi, and for some time a piotege of Horace Walpole) 
foi the poems ot Giay, and among the lepnnts of Stiaw- 
berry Hill were the Life of Lo)d Iley but of Che) l wry, 
M onions of G/ amniont, Hentzncr’s Journey into England^ 
and Lord Whitworth’s Ai count of Russia The rooms of 
this whimsical edifice were ciowded with curiosities of 
every description, and the house and its contents were 
shown, by tickets to admit foui persons, between 12 and 3 
from May to October, but only one party was admitted 
on each day, and the owner, although enamoured of 
notoriety, simulated discontent at this limited intrusion into 
hm privacy. His nephew, the reckless third earl, died in 
1791, and Horace succeeded to the peerage, but he never 
took hk place m the House of Lords* and sometimes signed 
hm name m u the uncle of the late earl of Orfoxd * Ail 
hm Lfe long h© was the vmtim of the gout, but he lived to 
extreme old age, and died mimamed, in Beikeley Square, 
London* Maim 2, lV9f> when his body was buried 
privately at B The mm* estate of the family 
deeded to tite of CSrolmtmdeley, whose ancestor bad 
WaJpotaty younger sister All Walpole's 
vmm Mte mi mawttifte wme left to Robert Berry 


and bis tv o daughtus, Maiy and Agnes, thou fnendship 
had been voxy dear to the declining days ot Walpole, who, 
it has even been said, wished to many Mai y Bcny Ly 
his will each of the ladies obtained a pecuniary legacy of 
£4000, and for then lives the house and ^aidcn, foimciiy 
the abedo of Kitty Clive, which adjoined btiawbcii} Hill 
IStiawbeuy Hill vent to Mis Anno Darnel, daughter of his 
litclon & hiend General Conway, foi hei life, but it was 
entailed on the countess dowx^ei of Waldegnve and Iicl 
hens Walpole died worth £91,000 m the three pu 
cents, and gave the whole of it away, the chict lc 0 acy 
being £10,000 foi his niece the duchess ot Gloucester 
The collections of {Stiawberry Hill, which he had spent 
nearly fifty yeais m amassing, weie dispersed under the 
hammer of Geoige Bobms m 1842 They aie described in 
a catalogue of that date, and m a senes of ai tides m the 
Gentleman, 9 * Maga me foi that jeai 

The pen w is ever in Hoi ace W ilpole s hinds, and Ins entne com 
positi ms would hll many v olumes His two v oiks ot un i^niition 
the lomance ot the 6 c6tlo of Ot) %> to indtlicti i*,cdy otthol/ / 1 ) wus 
M thu, now all but foi 0 ottcn lhf foimei, which pui poitc 1 1 j 
be a story translate d by "W illiun Maiskii to ent , from tl c origin d 
It ill an ot Onxqhiio Mui ilto, canon of the chuich ot bt Nicholis 
it Otianto, was often lepimtcd m Lnglml and w is tnnslitccl 
into both riench and Italian Iy bn *\\ alter Scott it w is 
iiudc 1 to tlio slios fn its powei in nisiii^ the \ issi ns ot icn 
an l pity tiom Ili/ditt it met with intense condemn ition IIic 
Upt 7)01)6 Moth ?, i ti i to c 1} to > homble toi lq ics ntation on any 
sta^e, was novel intended toi pufoimance in public, md only fifty 
colics of it wae runted at Stiiwbeny IIill B} Lynn who, lil e 
Hoi ace Will ole, dice ted evtnme libciahsm, and like him nevu 
foi ? >t that he was bom within the punlc tins tu^edy was j io 
nouneed e of the highest oidei 9 Sevei u ot W ilpole s anti pun 1 in 
woiks meiit hi b li pi use The volume ot Unto) le Void is cn tho I ft, 
anil 6 jicfKi ij Luka) d the Ihml , one ot tlic eailicst ittenq ts to 
rehabilitate a ehiiacler \ i eviously stamped with mtiiny, showed 
acuteness and lcsetieli These doubts jrovok d sevei al answeis 
win li ue enlicuedin a SU}_ pi mont edited b} Di Ilawtiey foi the 
Plniobiblon S juety 1 work ot nioie 1 istm^ xeputatr m which h ts 
let lined its vitality loi moie than a centuiv, is entitle 1 Anu 1 t s 
c; Pmttmfm Rnjltnd with s cno A Louit f the J nnui tl A tu>t 
toll cf rl hf ti o>gt h iku, and mo <1 q stul and pullish If) n his 
ot iq mil ntnuu»Li q)ls by lloiaoe If afpoL (4 vols , 1762-71) Its 
value to ait students and to admueis of biographical ht latuie 
demanded its fiequcnt le^ioduetion, and it hid the ^ocdfoitune to 
be le edited with additions by the Rev James D alia way m five 
v olumes (lS2b-28), and then agnu was revised an l edite 1 by B H 
"W otnam m 184*4 A eognate volume, also based on the m alcuals 
ot Veitu , is eutitled the Catalogue of Ln grains I>oni and J u>uh it 
1 1 JSnqtan ?, which, like its moie famous piedeecssoi, otten jass d 
tluou^h the piess On the Cafaktjuc of lln/al and R Ml lath t s 
qf England Walpolo, whose piofesstd libeulism only stopped sli it 
ot the pi me q les ot lepubheanism, spent many houis of toils mi o 
lese tun The best edition is th at which appe tied in live v olumes, 
in 1800, under tho competent editoislup of d hour as Paik, who 
carefully veufieel and dili & ently augment cl the 1 thorns ot the 
origin il author As a senator himself, oi as i pnvite i<is n 
following at a distance the combats at bt Stephens, "ttalprh 
lecoided in a tliaiy tho chief incidents in English politics I n 
twenty seven yeais ho studied, a silent spectator foi the most p at, 
the characters of the chief poison rges who tiod the stage of \ olitics, 
and when he quitted the seine he ictamcd the acquaintance ot 
many of tho chief actors If he was sometimes pujudiad, Ju 
lately distorted the lets of those whom he disliked and Ins 
I prejudices, which lie on tho surface, weie manly n^unst those 
I whom he considoied the tiatois of his ftthu These dmies 
extend from 1750 to 1783, and covei a period of momentous nn 
poitance m the mnals ot the national histoiy The JlUmoi) s / 
the Last Ten Tear 6 of the Meiyn of Geo up II was edited by Loul 
Holland , its successor, Memo t) 6 of the Leign of Kmq George III , w is 
published undei the editorial caio of bir Doms Lo Mtnhant, who 
jiouied into ms annotations a vast stoic of information, tho 1 ist 
volumes of the senes, Journal of tho Lagn of George III fiom 1/ U 
to 178$, weie edited and lllustiated by Doian, and to these woiks 
should be added tho MemmiscenceB, which *W alpolo wiote m 1788 for 
the gi atification of the Misses Berry Those labom s would m them^ 
selves have rendered tho name of Horace Walpole famous for a U time, 
hut his delightful letters aie the crowning glory of his life His 
correspondents were numerous and widespieod, hut the duel of 
them were Dole the eternal antmuaiy of Miltom Bohut Jephson, 
m obscure play^wntei m. Ixoland, Mason the poet, Lo*I Hertford 
dtmng his euahassy ia Ste», the wmtm of fWotyv Lead 
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court George Montagu, one of his earliest fi lends, Conway and 
Sn Iloi i o Minn \\ ith most of those fn ndb lit qu moiled hut 
th fuen lslup ct the list 1 wo m the foimci ciso thiou 0 h guium 
liking and m the htta tlnou,h his foitunatf abstnu li >m 
rn^linl \\\ nevu mtunqtcd Ihe Lett n> wac published at 
dill lent dstes but tlio stindaid colkUion is tint b) Pttei 
Cunnm 0 him (9 vols , 18^7-5^) md to it sh wild be added the vd 
umes of the letters tddiessed to Milpole h} Ins old tiicnd Midame 
lu Dell m 1 (1810 1 vols ), and the publication of Di Dot m, 2J n 
f i Manet at th Cuint jJ Tlo) n , winch is founlelon the 
c i istles sent in utuin to Walpole by the envoy cvhaoL tin uy 0. 
haulsome litth volurn , Em a ce IValj ih at l lu JVotll con 
sibt of seleet pas igo? fum his left is extneted ml stiun^ 
tx, thei m a smile nauatne by Mi L L Seeley w is issue 1m 
18S4 Will ole Ins been railed “th best lettu wntu m the 
English hiegn^o , md few indeed ire the names possibly none 
save bwift and tow per, which can compile with bis In tins 
(impositions bis xci} foibles aio pemu l foi om amusement and 
Ins love of tulles— foi, m the w nds of another Hoi ice, li was eiei 
“ ms 10 quid me lit ms lmgxrum et totus in lllis — mimstei to om 
instruetion To these fuen Is he coinmunuited eveiy fishioniblt 
scan lal eveiy soci xl ex ent md the details of e v ty politic al struggle 
m English life The politicians md the couitieis of his dxy wtie 
moie a km to his chanctei than weio the chief uithois of his rge, 
an l the w ikness of his intellectual perceptions stanis out most 
prominently m his estimates of such wnteis as Johnson and 
Goldsmith, Gibbon and Hume On many occasions hi displayed 
gieat hbeiality of disposition, and he bitteilj deplored foi the lest 
of his dajs Ins neglect of the unhappy Chatter ton 

Ybunduit mf oi mat Ion about ITonco Walpoles ill be foun 1 in the Memo? s of 
li m ind < f Ins contemi oi mes edited bj Lliot Waibmton Tesse s 0 o / S h n 
a lli C ntenj in and tl o exfci lets hom the journals an 1 coiresi on lence 
ot Mi s Lem and it woull be unj udomble to oimt mcnti n of Mitxulij 
Match of W ill ole s life an i cliaiactei (W X C ) 

WALPOLE, Six Rollup, Eaut or ORrohD (1676- 
1745), pnme minister of England horn 1721 to 1742, 
was the thud but eldest surviving son ot Robert Walpole, 
M P, of Houghton in Norfolk, 1 by Mary, only daughtei 
and hen.es* of Su Jefteiy Burwell, ot Rougham, m Suffolk 
The fitliei, a jolly old squire who revelled m outdooi 
bpoit and the pleasures ot the tabic, tiansmittcd to his 
son the chief tiaits m his own chaiacter The futuie 
statesman w as born at Houghton on 26th August 1676, 
and was sent to Eton and to King’s College, Cambridge, 
where he was admitted as scholar on 2 2d Apul 1696 
At this time ho was destined, as a younger son, for the 
chuich, but his two elder bi others died }oung and he 
became the heir to an estate producing about ,£2000 a 
year, wheieupon m May 1698 he resigned his fellowship, 
and was soon afterwards withdiawn by his father from 
the university His education lasted sufficiently long, 
however, to enable him to giatify the tastes of the county 
members in parliament with the usual quotations horn 
Horace, though in classical attainments he was excelled 
by Pulteney, Carteret, and many otheis of his contem 
poranes m politics On his father’s decease the electoi s 
of the family borough of Castle Rising retur ned him m 
Tanuary 1701 to the House of Commons as then repie 
sentative, but aftei two shoit lived parliaments he sought 
the suffrages of the moie important constituency of Kings 
Lynn (1702), and was elected as its member at eveiy 
subsequent dissolution until he left the Lower House 
Fiom the hist he took a keen interest in the business of 
the House, and not many months passed away befoie his 
shrewdness m counsel and his zeal for the interests of the 
Whigs weie geneially recognized In March 1705, accord 
mg to the statement of Archdeacon Coze, he was appointed 
one of the council to Prince George of Denmark, the 
inactive husband of Queen Anne, and then lord high 
adrnual of England Complaints against the admmistra 
tton of the navy were then loud and frequent (Burton’s 
Queen Jnm, n 22-31), and the responsibilities of his new 
position tested his capacity for public life His abilities 
ptqved equal to the occasion, and justified his advancement, 

1 Ifc* bead, of a tolly whose s&cestors md descendants are recorded 
in an elaborate pedigree published m the Promdmgs qf the Eorfott, 
md Eomm Arehmk $we* t 


’OLE 335 

m succession to his lifelong aval Henry St John, to the 
moie important position ot secret uy at waL (February 
170S) an office ot lcccnt creation but m time ot war ot 
gieat responsibility, which bi ought him mto immediate 
contact with the duke ot Mailloiou to h and the queen 
With this post he held toi a shoit time (1710) the 
tieasuici hip of the navj, and b;y the dischaige ot his 
official diitic'* and by his skill m debate became admitted 
to the inmost councils ot tile nmusti) Ho could not 
succeed, however, m diverting Godolphm iioin tho giert 
cn oi ot that statesmans career, tin impeachment ot 
Sachcv ex ell, and when the committee was appointed toi 
eliboiatm^ the ai tick sot impeachment Walpole was called 
upon to act as one of the managers toi the House of 
Commons On the wreck ot the Whigpaity which ensued 
upon this fatal mistake, W alpolo shared m the general 
misfoituno, but neithei cajolcij noi menace could induce 
him to ictain oihee, and "ho took his place with his tuends 
m opposition* Ills energies now shone foitk with lire 
sistiblc vigom , both in debate and m the pamphlet piess 
he took up the cause of the ejected ministry, andm revenge 
foi his zeal his political opponents bi oujit against him an 
accusation of personal conuption On these chuges, now 
universally acknowledged to have piocceded from party 
animosity, he was m the spring ot 1712 expelled from tho 
House and conmitted to the lowei Hi pnson cell now 
became the iende?vous of the Whi^s among the austociacj, 
while the populace heard his piaises commemoiated m the 
ballads of the ^tieets The ignominy which the Tones had 
endeavoured to inflict upon him was turned into augmented 
reputation At the dissolution of 1713 the faithful electois 
of King s Lynn again placed then tiust m him, and dunng 
this paihament, the last summoned by Queen Anne, ho 
took the leading pait in defence of Steele against tho 
attacks of the Tories 

"With the accession of George, the Whi 0 s legamed then 
supremacy, and foi neailj hall a century they retained the 
control ot English politics The puzes fell to the victors, 
and Walpole obtained the lucrative if ummpoitant post 
of paymaster general of the fortes m the administration 
which was foi mod under the nominal rule of Lord Halifax, 
but of which Stanhope and Townskend weie the guiding 
spmts A committee of seciecy was appointed to inquire 
mto the acts of the late ministry, and especially mto the 
peace of Utrecht, and to Walpole was entiusted the place 
of chairman Most of his colleagues m office weie membci s 
of the House of Lords, and the lead m the Commons 
quickly became the xewaid of his talents and assiduity 
Halifax died, and after a shoit intei val Walpole was 
exalted into the conspicuous position of first lord oi the 
treasury and chancellor of the exchequer (11th October 
1715) Jealousies, however, prevailed among the Whigs, 
and the German favourites of the new monaich quickly 
showed then discontent with the heads of tho ministry 
Townsbend was forced into lesignmg his secretaryship of 
state foi the dignified exile of viceroy of Ireland, but he 
never crossed the sea to Dublin, and the support which 
Sunderland and Stanhope, the new advisers of the king, 
received from him and from Walpole was so grudging that 
Townsbend was dismissed from the loid lieutenancy (April 
1717), and Walpole on the next morning withdrew from 
tho ministry They plunged mto opposition with unflag 
ging energy, and m resisting the measuie by which it was 
proposed to limit the royal preiogative m the creation of 
peerages Walpole exerted all his powers This display of 
ability brought about a partial reconciliation of the two 
parties among the Whigs To Townskend was given the 
presidency ot the council, and Walpole once again assumed 
the paymastership of the forces (Juno 1720) On the 
financial crash which followed the failure of the South 
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Sta scheme, ilic public voice insisted that he should 
assume a moi prominent pi ice m public lilt At this 
u isis in En hruls lot tunes btanhope and Ciaggs weie 
su/ed by death, Aishbit, the ehmcolloi of the exehcquei, 
was cjmiuitted to the lowoi and bundeihnd, though 
w quitted of couuption, w s compelled to resign the lead 
\\ d| ilc as fust loid oi the tieasury and chancelloi ol the 
euln ptu( lpnll72l), bu imovulh rownshendicsponsible 
loi the c mntiy’s b o\ eminent (though loi <oine yod& they 
had to cuntail with the influence ot Caituet), and dunn b 
the lest ot the iei b n ot Geoi b e I they lem lined at the 
held of the ministry Ibe hopes ol the Jneobites, which 
revned with these financial tioubles, soon drooped in. dis 
appointment Atteibuiy, then boldest leidei, was exiled , 
Bolm b Uoke, in dismay at then feebleness, sucdfoi paidon, 
and was peimitted to letiun to his own countiy The 
tioubles which bioke out m Iielandovei Wood’s patent for 
a copptx coxna 0 e weie allayed thiCugh the tact of Cartel et, 
who had been banished as its loid lieutenant by his 
triumphant rivals The Continent was still tioubled with 
wais and lumouis of wais, but a treaty between England, 
Piussia, and Fiance was sucotsstully effected at Hanovei 
m 1725 England w is kept hee from waifaie, and m the 
genet al prospent> whieh ensued Walpole basked m the 
loyal favour His eldest son wis xaised to the peerage as 
Baion Walpole (10th dune 1723), and he himself became 
i kmght ot the Bath m 1725, and was lewarded with the 
Gartu m 172b Next year the hist King Geoige died, 
and Walpoles enemies fondly believed that he would be 
clmen from office, but then expeetatious wcie doomed to 
disappointment The confidence which the old king had 
reposed m bun was lenewed by Ins successor and m tho 
pei son of Queen Caroline, the disueet lulet of hei royal 
spouse, the second Geoi b e, the Whig minister found a 
faithful and hte long friend Eoi three years he shaied 
powu with Townshcnd, but the jealous Walpole brooked 
no xival neai the tin one, and his brother m law withdiew 
from official life to the groves of Norfolk m May 1730 
Befoie and aftet that event the administration was based 
on two principles, sound finance at home and freedom from 
tho mtuguos and wais which raged abiOcad On the 
Continent coagi esses and treaties weie matters ot annual 
arrangement, and if the work ot the plenipotentiaries soon 
faded it was through then labours that England enjoyed 
many yeats of peace Walpole’s influence received a 
serious blow m 1733 The enormous frauds on the excise 
duties foiced themselves on his attention, and he proposed 
some arrangements by which the income le&ultmg to the 
national exchequer from the duties on wme and tobacco 
might be largely mti eased His opponents fastened on 
these proposals with irresistible foice, and so serious an 
agitation steed the country that the ministerial measure 
was dropped amid geneial rejoicing Several of his most 
active antagonists weie dismissed from office oi deprived 
of their regiments, hut then spmt remained unquenched, 
and when Walpole met a new House of Commons in 1734 
his supporters were far less numerous The Gm Act ot 
1736, by whnh the tax on that drink was raised to an 
excessive amount, led to disorders m the suburbs of 
London, and the imprisonment of two notorious smuggleis 
In the Tolbooth at Edinburgh resulted m those Poiteous 
mote which have been rendered famous m the Mean of 
Mvft&tfoan These events weakened his influence with 
large classes m England and Scotland, but his parliamentary 
supremacy remained unimpaired, and was illustrated m 
1737 by hi# defeat ot Sir John Barnard’s plan for the 
j*eduutfc>n of t^e tutereefj on the national debt, and by his 
of Tteyhouo# Act, under which tho London 
m ml ifoplMed That year, however, heralded 
his P|!w|wr, M wstant friend Queen Carohne 


died, and the pnnce of Wales, long discontented with his 
parents and then minister, flung himself into active 
opposition Many of the boioughs withm the limits ot 
the duchy of Cornwall weie obedient to the punces will, 
and he quickly attiacted to his ciuse a considerable 
numbei ot adherents, of whom Pitt and the Gienvilles were 
the most influential The leading oialors of England 
thundued against Walpole m the senile, and tho press 
resounded with the tiunts of the poet md pamphleteei, 
lllustuous and obscuie, who found abundant food toi th ii 
invectives m the troubles with Spam ovei its exclusive 
pietensions to the continent of Amcnca and its claim to 
the light ot searching English vessels The mimstci Jong 
icszsted the piessure of the opposition for wai, hut at the 
close ot 1739 he abandoned his effoits to stem the cuuent, 
and with o divided cabinet was forced, as tho king would 
not allow him to le&ign, into hostility with Spain The 
Toiy minority had seceded from parliament, but at the 
commencement of the session, m Novenibei 1739, they 
ig turned to then places with ledoubled energies The 
campaign was pioseeuted with vigoui, but the successes ot 
the troops brought little strength to Walpole s declining 
populauty, and when pailiament was dissolved m Apnl 
1741 his influence with his fellow countrymen had fad d 
away His enemies weie active m opposition, while some 
ot his colleagues weie lukewarm m support In the new 
House of Commons political paities weie almost evenly 
balanced Ihen strength was tucd immediately on the 
opening of parliament The Bossmey election went against 
him by six votes, a member of tho opposition was elected 
as chairman of committees by a majonty of four, and the 
mmistiy was twice defeated over the Westmmstei election 
The voting on the return for Chippenham was accepted as 
a decisive tost of parties, and, as Walpole was beaten on a 
piehmmary point m connexion with the return, he resolved 
upon resigning his places On the 9th of February 1712 
he was created eail of Orfoid, and two days latci he 
ceased to he prime minister A committee of inquiry into 
the conduct of his mmistiy for the previous ten years was 
ultimately granted, but its deliberations ended m nought, 
and Walpole was allowed to spend the lest of his days in 
retnement at Houghton There he died 18th Much 
1745, and m its parish chuich he was buried on March 
25 With the permanent places, valued at £1 5,000 per 
annum, winch he had secured for his family, and with his 
accumulations m office, he had lebuilt the mansion at great 
expense, and formed a gallery of pictmes within its walls 
at a cost of £40,000, but the collection was sold by his 
grandson loi a much larger sum m 1779 to the empress 
of Russia, and the estate and house of Iloughton, a vast 
and gloomy edifice described m the A)t Jouimliox Maich 
1887, passed to Lord Cholmondoley, the thud earl having 
mairied the premier’s younger daughter Walpole was 
twice married, — m 1700 to Catherine, eldest daughter ot 
John Shorter, who died m 1737, having had issue three 
sons and two daughters, and m 1738 to Maria, daughter 
of Thomas Skeiret, a lady often mentioned m the letter s 
of Lady Mary Wortley Montague 

Civil wars at home and the protracted struggle with France on 
the Continent had produced in. Englishmen an intense desuo for 
peace, and, m then remembrance or the constant disputes under 
the previous two sovereigns over the succession to the tluone, the 
great majority of them cheerfully consonted to the rule of the 
electors of Hanover “Walpole knew the disposition of his c oontiy- 
men, and ho grated their tastes by consistently acting both nr 
ecclesiastical and civil affairs on the principle quitia nm mmta 
He had profited by the lesson of the ill-fated prosecution of 
Sacheverell, and while he was prime minister the Church of England 
slept in peace without fear of danger from her enemies The 
followers of dissent ranged themselves behind his bonnet; hut they 
were fed by promises rather than by actual concessions, and the 
wisest among them were contented withperawion to workup un» 
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di turbed His aim evci vm to maintain ponce abioad md quiet 
at homo and the chief blot on his mmistuial cnrct i ls th il tlnough 
love ot office ho alloiu 1 him&elt to U diawn into the wax with 
Spun In business m ittei s he was methodical his judipnent w as 
sound m fmincial affaus and his speeches weio mail ed b> tlcai 
ness of cxpossion Pope wlio hw ul him not has home witness 
to his ments ‘m the happiei hours of social ].loasuio 5 but nuthei 
m pmato nn m public life wnc his mannas lcfmed oi his 
estimates ot men and women o\alte 1 “ 411 these men Jmi then 

pilot w is Ins estimate of momheis of the IT mso of Commons, m 1 
although he b athiud togethei at Houghton mmy of the mast i 
pica s of i lilting he w as not a loi ei athei of ut oi ef letteis All 
the eminnit wnteis of the lay ucie ox pose It ihisiule, md it his f nil 
Ins ]e lions sj. il it had dm en into opposition c\eiy lolitunn ot 
leputo Guat is his faults wue, Ins chdinitu was siuiid to the 
t mpeiamcnt of thi jeiiol within which ho lived, and duung his 
tenure of ofhec his country ad\ meed m pio&penty bj leaps and 
b) bounds 

His life is -Mitten 1 y AicMeacon Coxc In thice pondu us fclios *111 1 Ins more 
recer tlj been tleseubul m one \ olune by Mi Lw ild (W PC) 

WALPURGIS, Watpurga, or Walbuega, 1 Sr, was 
bom m Sussex about the end of the 7th or the beginning 
of the 8th centra y, and was educated at Wmbuin, Dorset, ] 
where, after taking the veil, she remained foi twent} 
seven yeais She then at the instance of hei uncle, St 
Boniface, and hei brother, St Wilibald, set out along with 
some other nuns to found religious houses m German}. 
Ilei hist settlement was at Bischofsheim m the diocese of 
Mam?, and two years latei (751) she became abbess of 
the Benedictine nunnery at Henlenheim, withm hei bi other 
*Wilibald J s diocese of Dich&tidt m Bavaiia, wheie also 
another brother, Wmebald, had at the same time been 
made head of a monastery On the death of WTnebald m 
760 she succeeded him m Ins charge also, retaining the 
superintendence of both houses until her death onFebiuaiy 
25, 779 Hei lelics were translated to Eichstidt, wheie 
sho was laid m a hollow rock, from which exuded a kind 
ot bituminous oil afterwards known as Walpuigis oil, 
and iegai ded as of miraculous efficacy against disease 
The cave became a place of pilgrimage, and a fine church 
was built over the spot She is commemorated at vanous 
times, but puncipally on May 1, hei day taking the place 
of an eailiei heathen festival, winch was characterized by 
various ntes marking the commencement of summer In 
art she is lepiesented -with a croziei, and beanng m her 
hand a flask of balsam 

WALRUS, or Morse 2 In the article Mammalia (vol 
sv p 442) it was shown that the existing members of the 
Pinniped division of the order Cai nivoi a are divided into 
three very distinct groups, the true seals (^Phoudge), the 
sea bears or eaied seals (Otarud&) } and the Tnchechidge^ 
containing the wall us alone, m some respects intermediate 
between the othei two, but also possessing, especially m its 
greatly modified dentition, peculiar characters of its own 

Tnohcchus is the almost universally accepted generic 
name by which the walrus is known to zoologists, but 
lately some confusion has been introduced into literature 
by the revival of the nearly obsolete terms Bomarus by 
some authois and Odobmms by others T losmaius is 
the name of the species met with m the Arctic seas , that 
of the North Pacific, if distinct, is T obesm The follow 
ing description will apply equally to both A full grown 
male walrus measures from ten to eleven feet from the 
nose to the end of the very short tail, and is a heavy, 
bulky animal, especially thick about the shoulders The 
head is rounded, the eyes rather small, and there are no 
external ears The muzzle is short and broad, with, on 
each side, a group of very stiff, bristly whiskers, which 
become stouter and shorter m old animals The tail 

1 Runoff foims of the name are G-ualbourg, Falbourg, Yaubourg, 

and Avougourg , . „ 

a The former word is a modification of the Scandinavian mUross or 
hmlros (“whale-horse**)? the latter an adaptation of the Russian name 
for the ammal 


scarcely piojects beyond the skm The foie limbs aie fiee 
only fiom the elbow , the hand is bioad, flat, and webbed, 
the five fin te cis being of neaily equal length, the first 
slightly the longest Each fingci has a small, flattened 
nail, situated on the dorsal surface at a considerable 
distance from the end I he hind limbs are enclosed m 
the skm of the body almost to the heel The fiee portion, 
when expanded, is fan shaped, the two outer toes (fust and 
fifth) bem b the longest, especially the lattei Cutaneous 
flaps project considerably beyond the bones of the toes 
The nails of the first and fifth toes aie mmute and 
flattened , those of the second, thud, and fourth elongated, 
sub compressed, and pointed The soles of both foie and 
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1 md feet aie bale, rough, and warty The surface of the 
skm geneially is covered with short, adpiessed hair of a 
light, yellowish biown colour, which, on the under parts of 
the body and base of the flippers, passes into dark reddish 
blown or chestnut In old animals the ban becomes more 
scanty, sometimes almost entirely disappearing, and tho 
skm shows ample evidence of the lough life and pugnacious 
habits of the animal m the mnumeiable scars with which 
it is usually covered It is everywhere more or less 
wrinkled, especially over the shouldeis, where it is thrown 
into deep and heavy folds 

One of tho most striking external characteristics of the 
wall us is the pan of tusks which descend almost dnectly 
downwards from the upper jaw, sometimes attaining a 
length, m old animals, of 20 inches, or even more In the 
female they are as long or sometimes longer than m the 
male, but less massive In the young of the fust year they 
ai e not visible These tusks correspond to the upper canine 
teeth of other mammals All the other teeth, including 
the lower canines, are much alike— small, simple, and one 
rooted, and with crowns, rounded at first, but weanng to 
a fiat or concave surface The complete dentition appears 
to be % i, c pm m ^ g, total 34 Many of these 
teeth are, however, lost early, or remain through life m a 
rudimentary state concealed beneath the gum The teeth 
which are usually functionally developed are % 5> c pm 
total 18 The tusks are formidable weapons of 
defence, but then principal use seems to be scraping and 
digging among the sand and shingle for the molluscs and 
crustaceans on which the walrus feeds They are said also 
to aid m climbing up the slippery rocks and ledges of ice 
on which so much of the animal's life is passed. Although 
this function of the tusks is affirmed by numerous authors 
some of whom appeal to have had opportunities of actual 
observation, it Is explicitly denied by Malmgren 

■Walruses are more or less gregarious in their habits, being met 
with geneially in companies or herds of vanous Sizes They are 
only found near the coast or on large masses of floating ice, and 

!XXI V 43 
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laicly hi out in tho open su , and, though ottcix inovm^ horn 
one pait of then feeding giouiicl to anotliei, they hnve no icgulu 
season il mirations Then joung aie bom between tilt months ot 
Apul and June usually but one at a time nevoi more thm two 
111011 stiong aticc tion loi then youn H , aid then sympathy foi each 
othei m tunes ot dmgti, have been puticulaily noticed b} all who 
ha\ c hid the oppoitumty ot obsciung them m then nitive h units 
When one of then numlei is wounded, tho whole hud usuilly 
■jom m a conceited and intelligent defence Although haimloss ind 
lnoftensn e when not molest c l, they e\lnlnt < onsiduablc ha eeness 
when attacked, usm^ then gieat tusl b with tremendous effect 
either oil human enemies who come into too close quoitcis 01 on 
polai bens the only othei adicisaiy they can meet with in then 
own uitiuil tcintoi} Then \ ok o is a loud loinng, xud can be 
he aid at a gioat distance , it is de&ciibed bj Dr Iv me is “something 
between the mooing of a cow and tho deepest bi}mg of a nubtiif, 
\eiy round and full, with its bam 01 detiehed notes lepeated iath( 1 
quickly seven oi nine times m succession 3 

The punupil lood of the w alius consists of bn alved molluscs, 
especullj My ft ttnncala and ka&iecna 'nigosa 1 two species vuy 
abundant m the Aietie legions, which it digs up fiom the mud 
and sand m winch they lie bmied ifrthe bottom of the sea by 
me ms of its tusks It clashes and iemo\es the shells by the aid 
of its grinding teeth and tongue, ind swallows onty the soft pait 
of the animal It also feeds on othei molluscs, sand-w oims, stai 
fishes, and shnmps Poitions of \anons kinds of ilgao oi sea weeds 
have been found in its stomar b, but whether swallowed intention 
illy oi not is still doubtful 

The eommeicial pioducts of the wall us aie its oil, hide (used to 
manufaetuie harness and sole leathei and twisted into tiller iopea), 
md tusks The laoij of the Uttei is, howeva, mfeiior m quality 
to tint of the elephant Its flesh foims in unportmt article ot 
food to the Eskimo and Tchuktehis Of the coast tubes of the 
last named people the wall us foims the chief means of suppoit 
e ‘ The flesh supplies them with food, t]ie 1 x 013 tusks aio made into 
implements used in the chase and foi othei domestic purposes as 
well as tflordmg ax duable aitielc of hartei, and the skin furnishes 
the matcual foi eo\ enng then summei habit itions, harness loi 
then dog teams, and lines fc i their fishing gear ” (Seammon) 

Geogi aphieall} the will us is confined to the northern cncum 
polai legions of the glob* ‘extending apparently as iai north as e\ 
ploiois haxe pcnetiated, but its southern range has been much le 
stneted of late m consequence of the peisecutions of m m On the 
Atlantic coast of Aineuca it was met with in the 16th centm ) as 
low as the south* m coast of Nova fecotn and m the last centniywas 
common m the Gulf of St Lawrence and on the shoies pi Labiadoi 
It still inhibits the coast round Hudson sBi), Dans Straits, and 
Gieenland, wheie, howevei, its mmibeis aie duly decitismg It 
is not found on the Aietie coast ot Ameuca between tho 97th anil 
158th men Inns In Em ope, occasional stiaggleis hare leached 
the British Isles, and it was foimaly ibundmt on the coasts of 
Emmaik It is mrc m Ieel md but fepifvbeigcn, Nova Zembla and 
Iho western pait of the noith eoist of Sibena aie still const mt 
places of lesoit, m all of which a legulai wai of extermination is 
earned on The Noith Picific, including both sides of Behnngs 
Stiait, northern Kamchitki, Alaska, and the Piibyloff Islands aie 
also the haunts ot numerous walruses, which aie isolated from 
those of the North Athntic by tho long stretches of coast, both of 
Sibena and Noith America, m which they do not occui The 
Pacific wall us appears to be as large as, it not larger than, that of 
the Atlantic , its tusks aie longer and more slender, and cuived 
mwaids, the whiskers aie smaller, and the muzzle i datively deeper 
and broadei These and certain other mmol differences have in 
duced some natuialists to consider it specifically distinct under the 
name of Tnc7ieohus 6bes%$ Its habits appear to be quite similai 
to those of the Atlantic form Though foi merly found m immense 
herds, it is lapidly becoming scarce, as the methods of destruction 
used by the American whalers, who have systematically entered 
upon its pin suit, aro fai moie ceitam and deadly than those of the 
native Tchuktehis, to whom, as mentioned before, the wall us long 
afforded the principal means of subsistence 

Eossil remains of walruses and closely allied animals have been 
found m the United States, and m England, Belgium, and Prance, 
in deposits of Quaternary and late Tertiary age 

to *xbaji$ttve account of this animal, with references to all the authors who 
have written upon tt, will he found In Allen a Butory of NMh Arm i can Ptvm 
im it r > 

WALSALL, a municipal and parliamentary borough and 
markeirtown of Staforushxre, England, is situated chiefly 
on an eminence above a rivulet tributary to the Tame, 
on various canals and branch railway lines, 8 miles north- 
north-west of Bh^%ham and 133 north-west of London 
The m^rnipl street is spacoous and regular, and, although 
tbfe streets safe geww crooked and mean, the suburbs 
to® ft# pn*t bwt vritb regoianty and neatness. 
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The parish chuick of fet Matthew, occupying a prominent 
position on an eminence, i& a handsome modern building 
in the Transition style The other fixe parish chinches 
aie also all modern The schools include the grammar 
school, founded m 1554 foi the education ot boys, natives 
oi Walsall, m the classics, the blue coat and national 
infant schools, and several boaid schools The public 
hbiaty, established m 1859, enlaiged m 1872, contains 
about 12,000 volumes, the scientific and art institution 
v\a& established m 1854, and the literary institute m 1883 
Among the pimcipal public buildings are the town hall m 
the Italian style, erected in 1866, the guild hall (1773), 
the theatie (foimed out of the old agricultural hall m 
18bl), the dull hall (1866), the temperance hall (1866), 
the county couit house (1869), and the post office (1879) 
The charitable institutions include the corporation alms 
houses (1825) , Harper's almshouses for six w omen, founded 
m the leign of James I and lebuilt m 1793, the Henry 
Boy’s almshouse, opened in 1887, the memorial cottages 
at Caldmore, erected m 1868 by private benefaction of 
two townspeople, foi twelve pool couples or widows, the 
Walsall cottage hospital (1863), the epidemic hospital 
(1872), and a numbei of minor chanties In the vicinity 
of the town are extensive coal mines and limestone 
quarnes Iionstone is also obtained, and buck clay is 
dug The town possesses non and bi ass foundnes, com 
mills, and tanneues One of the staple industries is the 
manufacture of the vanous kinds of ironmongery lequncd 
m the construction of harness and carriages Locks and 
keys, bolts, pulleys, and other hardware goods aie also 
laigely manufactured The town is governed by a mayoi, 
&i\ aldermen, and eighteen councillors The area of the 
municipal borough was extended m 1877 to 6929 acies, 
the population m 1871 was 46,447 (estimate of that in 
the extended aiea 49,018), and m 1881 it was 58,795 
The population of the par liamentaiy borough (aiea 7478 
acies) m 1871 was 49,018, and m 1881 it was 59,402 

In the only pait ot the 10th centuiy Walsall was foitified by 
Ethdflula daughta of Alfied the Gieat and countess ot Meim 
At the lime of the Conquest it was lctained by Willi im as i loy il 
demesne foi about twenty 3 ears, until it wis bestowed on hobu l, 
son ot Aseulpus, who had accompanied the Conqueioi to England 
Subsequently it was owned by Kichaid Neville, call ot Wuvxick, 
the king mikei, and it was held succes&mly by Hcmy VII and 
Hcmy VIII By the lattu it was granted to John Dudley, duke 
of Noithumberland, on whose attainder and execution in the 
reign of Maiy it was foifeited and came into the possession ot tho 
Wiibiahams, from whom it passed by mamage to tho Biidgraaim 
It is spoken of by Camden as “none of the meanest ot naaiket 
towns Queen Elizabeth visited Walsall in the 28th 3 car of 1 01 
reign, and made a grant of lands to the town Walsill was the 
residence of Hcnnetti Mana foi a shoit time in 1643 It is 1 
boiough bypn&enption, but leceixed chaitcrs fiom Edwud III 
and Hcmy IV , confirming the privileges and immunities con 
fened on it by previous sovereigns Its oldest charter is that 
bestowed m the 3d ot Ghailes I , which was confirmed m the 13th 
ot Charles II It is now governed under the Municipal Act ot 
1835 It was constituted a parliamentary boiough by the Bcfoun 
Act of 1832, and 1 etui ns one memboi to parliament 

WALSH, William (1663-1709), is included among 
J ohnson’s Most Eminent English Poet^ but is justly said 
to bo <£ known more by bis familiarity with greater men 
than by anything done or written by himself ” It was he 
who gave Pope in his boyhood the advice to study correct 
ness The value of his counsel is acknowledged m the 
Essay on Ctitunm (1 729) He was a native ot Wor- 
cestershire, represented his native county in several parlia- 
ments, and was gentleman of the horse to Queen Anne 
WALSINGHMf, Sib Ebanois (e 1536-1590), secie- 
tary of state under Elizabeth, was descended from an old 
Norfolk family, and was the third and youngest sou of 
William Walsmgham of Scadbnry, Chislehurst, Kent, 
where he was bom about 1636* After a good private 
education he entered King’s College, Cambridge, Ht M 
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not take a degree Ho lcmamed abroad during the reign 
of Mary, and the knowledge of foreign languages he thus 
acquired is said to have commended him to the notice of 
Cecil, Loid Burghlcy In the parliament which met m 
January 1558-59 he wab leturncd for Banbury, and m that 
which met m Januaiy 1562-63 for both Banbury and L> me 
llegis, ho decided to sit foi the latter place Nothing 
fuithei is known of his political histoiy, till m 1568 he 
wrote to Cecil a letter on the Darnley rnuidci, which 
shows that he enjoyed the confidence of Cu ll and the 
regent Murray, and was fully convinced of Queen Maiys 
guilt In the following year Bidolfi, the papal agent, was 
confined, under suspicion of conspnacy, m Walsmgham’s 
house In August 1570 Walsmgham was selected as 
special ambassador to Fiance m connexion with the 
negotiations for the toleration of the Huguenots, and in 
December took up his residence as permanent ambasoddoi 
at Pans On the 19th April 1572 he was successful m 
obtaining the signature of a tieaty of peace between 
England and Fiance, but the beneficial lesults of his skilful 
diplomacy m connexion with the negotiations for the 
Anjou and Alen^on marriages weie neutralized by the 
uncertain and changeable moods of Elizabeth, and finally 
frustrated by the massacie of St Bartholomew He took 
his leave of tho king of Fiance on 23d May 1573, and on 
20th December of the same year he was made secietaiy 
of state On 1st December 1577 he was knighted, and 
on 22d Apul of the following year made chancellor of the 
Older of the gaiter In June following, along with Loid 
Cobham, he was sent to tho Netherlands to assist m 
arranging a pacification of the States, but the extra 
ordinal y vacillation of Elizabeth rendered his mission a 
total failure In July 1581 he was again sent on an 
embassy to Pans, but his instructions were of a kind both 
so dishonourable and so foolish that he said he wished 
rather the queen had sent him to the Towei In such 
ciicumotances he could only endeavour to tempei and 
qualify the policy of Elizabeth in such a manner as to 
prevent a fatal breach m the relations between the two 
counti les, and m this he was successful His embassy to 
Scotland m 1583 to endeavour to persuade James to 
dismiss the eail of Arran was also, as he prognosticated, a 
failuie He theiefore recommended that the pm pose of 
Elizabeth should be effected by fostering a conspiracy 
among the Scottish nobles, but the project was not carried 
out for some time aftei wards In 1581 Walsmgham was 
appointed emto^ lotulomm of Hants and recorder of 
Colchester, and m 1585 high stewaid of Winchester On 
23d November 1586 he was returned member tor Surrey, 
and again on 29th October 1587 
From the first Walsmgham, equally with Cecil, Lord 
Burghley, was strongly hostile to Queen Mary of Scotland 
By constant watchfulness and the skilful use of spies he 
succeeded m discovering the mmost secrets of her policy 
and plans He permitted the Babmgton conspiracy to 
develop until letteis passed between Babmgton and Mary 
which, if they are to be accepted as genuine, proved that 
the scheme for the assassination of Elizabeth had Mary’s 
full approval Mary and her friends declared that Walsmg- 
ham had counterfeited her ciphers; but that Babmgton 
sent hoi letteis informing her of the assassination scheme 
is beyond denial Mary’s friends, without any proof but 
hei own asseveration, affirm that the letters never reached 
her, and that Mary’s letters in reply, the authenticity of 
which Babmgton to the last never doubted, weie forged 
by the agents of Walsmgham The asseveration of Mary 
is, however, robbed of all value by the fact that, in addition 
to denying the authenticity of the letters, she denied all 
knowledge of the Babmgton conspiracy , for Mendoza, the 
Spanish ambassador, whil$ the plot was m progress, wrote 
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to Philip 11 that Mary had mfoimed him she was fully 
acquainted with it The accusation against Walsmgham, 
that he was in accomplice m bunging Mary to the block 
on false andfoiged evidence, cannot therefoiebe entertained, 
although there cannot be any doubt that he ltgaidcd hei 
execution as a happy delivciance from a position of gieat 
political embanassment He v as one of the commissioners 
on hoi tnal, and on Maiy hinting that the lncnmmatmg 
letteis had been written by him, called God to witness 
that he 4< had done nothing unbecoming an honest man ” 

By becoming siuety foi the debts of Sir Philip Sidney, 
Walsmgham, on account of a flaw m the power of attorney 
left by Sidney, found himself on Sidney’s death un 
expectedly m\olved m pecuniary imn But, although 
one of the ablest and wisest of Eh/abcth’s councillors, his 
honesty had frequently ruffled hei self esteem, and she 
witnessed his embanassments without deigning to lend him 
the smallest help He Shed at his house m Seething Lane, 
London, 6th April 1590, m circumstances of so great 
poverty that his friends buried him in St Pauls at night 
to save the expense of a public funeral Walsingham 
was a Puritan m his religious pnnciples, but was unable 
to obtain foi the Puntans the consider ation from Elizabeth 
he desired He established in 1586 a divinity lectureship 
at Oxfoid , he was a general patron of learning , and he 
encouraged Sn II Hakluyt and other navigatois m their 
voyages of discovery By bpensei he is desenbed as 
“The Guilt Mciuns of this ic,e 
As well to all th it c ivil acts piofe&so 
Ab those tli it axe mspned with m utial l ’ 

lucanumbu of W ilsmejum s letteis md Btitc documents ic m tlio Ubiary 
ot the Bi itish Museum and St itc 1 apu Offict An account f hw> embassies to 
Ii mte m ith letteis and desp itches is erntuned m the C ? ; l eat Anbccssador , 
edited by Su Dudley Digges It 51 the Ht ids t f aContuei ec between James VI 
and Sn nances W tUnscJvun Septcmbei ISal is published in\ol i of the Bunnci 
ti/ne Mi s tellany m l Ins 4 Jt um il fi om Dctunbei 1170 to Api ll 1 r bd is publ shed 
m sol vi of the Camdtn Mi sail any (1871) Iha Ar tarn Auh a, oi WaUmjham s 
Irulential Maxim for tht states tanu 1 1 th Couftte London lt p 5 sud to hue 
been ti ansi ited fiom the Spanish w as pi >bably ti instated b} motnci W ilsingh un 
tl an Sn hancib In Su Ivobut Cotton s C thru PoMl uma is a shat uticlc en 
titled Sn lianas Walsmgham s An itemizing of Honesty Ambition and 
latitude 

WALTHAM, a city m Middlesex county, Massachusetts, 
United States, like the other so called cities and towns 
of New England is m effect a township, containing several 
bodies of urban population, together with imal districts 
It is situated about 9 miles west north west from Boston, 
being m fact a subuib of that city, m a country of rounded 
hills of glacial gravel Besides the large village of 
Waltham, there aie comprised in the city five others, viz, 
Bleacheiy, Chemistry, New Church, Prospectville, and 
Bobert’s Crossing These have ab&oibed nearly all the 
population of the city, the ruial inhabitants being com 
paratively few m number The population, by the State 
census of 1885, was 11,609, about one fourth being ot 
foreign buth Waltham is known all over the world for 
its machine-made watches, of which over 1400 are turned 
out daily It has also a cotton-mill, a bleachery, and 
watch tool manufactories. 

Tho present area of Waltham vm settled m 1630 by Puntans 
In 1783 the town was meoi ponied, and in 1884 it received a 
city ehaitei 

WALTHAM ABBEY, or Waltham Holy Cross, a 
market-town of Essex, England, on the borders of Hertford- 
shire and Middlesex, is situated on the Lea, near the gieat 
northern load, and on the Cambridge branch of the 
Great Eastern Bail way, 13 miles north of Liverpool Street 
station, London The town lies m a hollow, with streets 
for the most pait crooked and narrow, and although many 
additions have lately been made it still retains much of 
the characteristic appearance of an old counti y town Of 
the former magnificent abbey church the only portion of 
importance now remaining is the nave, forming the present 
parish church, the two easternmost bays of the nave being 
converted mto the chancel It is a veiy fme specimen of 
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Norman, and in the opinion of Mr Freeman forms part of the 
original building of Harold, although others assign its date 
to the time of Henry I, Only the western supports of the 
ancient tower now remain. A tower corresponding with 
the present size of the church was erected in 1556 and 
restored in 1798. On the south side of the church is a 
lady chapel of about the end of the reign of Edward II. or 
beginning of that of Edward III., containing some good 
decorated work. Bishop Hall became curate of Waltham 
in 1612, and Thomas Fuller was curate from 1648 to 
1658. At Waltham Cross on the great northern road, 
about a mile west of Waltham, is the beautiful cross 
erected (1291-94) by Edward I. at one of the resting-places 
of the corpse of Queen Eleanor on its way to burial in 
Westminster Abbey. It is of Caen stone and is supposed 
to have been designed by Pietro Cavalini, a Roman sculptor. 
It is hexagonal in plan, and consists of three stages, de- 
creasing towards the top, which is Unished by a crocketed 
spirelet and cross. The lower stage is divided, into com- 
partments enclosing the anns of England, Castile and 
Leon, and Ponthieu. It underwent restoration in 1833, 
and a scheme for the same object was started in 1885. 
The old Elizabeth market-house that formerly stood in 
the market-square of Waltham was taken down in 1852. 
The town is the seat of a county court for Epping division 
of Essex, and possesses a court-house erected in 1849. The 
royal gunpowder factory is in the immediate vicinity; and 
the town possesses gun-cotton and ^percussion-cap factories, 
flour-mills, malt kilns, and breweries, Watercresses are 
largely grown in the neighbourhood, and there are exten- 
sive market-gardens and nurseries, including Paul’s famous 
rose nursery. The area of the urban sanitary district of 
Waltham Holy Cross, which is identical with the parish of 
Waltham Abbey and is in the civil county of Essex and 
registration county of Middlesex, is 11,017 acres, the popu- 
lation being 5197 in 1871 and 5368 in 1881. 

Waltham appears first m history as the hunting seat of the 
Danish thane Tovi or Tofi, the royal standard-bearer at whose 
wedding feast Hardicannte died, The great forest on the edge of 
which it was built was long known as the forest of Waltham, but 
the only portion of it now remaining is called Epping forest. A 
wonderful cross which had been found in Tovi's land at Montaeute, 
Somerset, was brought to Waltham, and Tovi built a church for 
its reception, which was named the Church of the Holy Cross. 
When the, estate after being confiscated to the crown came into the 
possession of Harold, he pulled down Tovi’s church and built a 
new one of great magnificence, which was consecrated in 1060. 
He also founded a great secular college,, which, though usually 
referred to as an abhey, did not, as is pointed out by Mr Freeman, 
become a religious, house till the reign of Henry ll. Shortly before 
the fatal battle of Hastings, Harold made a pilgrimage to Waltham, 
bringing with him many gifts. His body, which was ibst buried 
under a cairn at Hastings, was subsequently brought to Waltham 
and buried , in the place of honour by the high altar. The tomb 
was destroyed about 1540. The site and property of the abbey were 

S ’ven by Henry VIII. to Sir Anthony Benny, whose grandson, Sir 
iward Denny, was created by James ! baron of Waltham, and 
by Charles I. earl of Norwich, * The town obtained a grant of a 


market from Henry III. 


" ArcMfeeetare and Early History of Waltham Ahbey Church," by E. A- 
rreemaj^JanU othw papers in vol. ii, of Transactions pfthe Essex Archseoloaical 
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brass of Sir George Monoux and Anne his wife. Among 
the other public buildings are the town hall, erected in 
1876 at a cost of <£4500, the literary institute, founded in 
1882, and the working men’s club and institute. There are 
a number of educational institutions, including a school of 
art connected with the science and art department of South 
Kensington, the Monoux grammar school, the Forest school, 
founded in 1834 in connexion with King’s College, and 
the home for orphan boys. The benevolent and charitable 
institutions include the public dispensary (1873), the 
Leyton and Walthamstow hospital home for children 
(1877), Sir George Monoux’s almshouses for thirteen 
poor men (1527), the Collard almshouses for ten married 
couples (1851), and the Squire almshouses for widows of 
decayed tradesmen. In the vicinity are the reservoirs of 
the East London Waterworks Company. On the banks of 
the Lea there are flour-mills and an oil-mill. The popu- 
lation of the urban sanitary district (area 4374 acres) in 
1871 was 10,692, and in 1881 it was 21,715. 

In Domesday the name occurs as Welamestun. In the reign of 
Edward the Confessor it belonged to Waltheof, son of Siward, earl 
of Northumberland, w r ho married Judith, niece of the Conqueror, 
who betrayed him to his death in 1075. The estate subsequently 
passed to Guy de Beauchamp, earl of Warwick, and on the attainder 
of Earl Thomas in 1396 reverted to the crown. Afterwards it came 
into the possession of Edmund Beaufort, dulce of Somerset ; from 
the Somersets it passed to Sir George Rodney, and subsequently it 
came to the Maynard family. It is supposed to have been the 
birthplace of George Gascoigne the poet (cl. 1577). Sir William 
Patten, commissioner of the navy, the friend of Pepys, had his seat 
at Walthamstow, and was frequently visited there by Pepys. 

WALTHER, Bernhard (1430-1504), astronomer, was 
born at Nuremberg in 1430, He was a man of large 
means, which he devoted to scientific pursuits. When 
Regiomontanus ( q.v .) settled at Nuremberg in 1471, 
Walther built for their, common use an observatory and 
a printing office, from which numerous calendars and 
ephemerides were issued, which became of great importance 
for the voyages of discovery. At this, the first German 
observatory, clocks driven by weights were first used in 
astronomical observations in 1484. The observations, con- 
tinued until Walther J s death in May 1504, were published 
by Schoner in 1544, and by Snell in 1618, as an appendix 
to his edition of Landgrave William’s observations. 

WALTHER VON DEE YOGELWEIDE (c, 1170- 
c. 1230), the most illustrious of the German minnesanger, 
was born in Tyrol between 1165 and 1170. He belonged 
to a noble family, but had no hereditary possessions. At 
an early age he seems to have given evidence of an apti- 
tude for poetry, and his genius was developed under the 
influence of the older poet Reinmar, whom he soon far 
surpassed. His earliest patron was the young and 
brilliant Duke Frederick of Austria, at whose court in 
Vienna he spent several years. After Duke Frederick’s 
death Walther betook himself to King Philip, at whose 
coronation in Mainz, on the 8th September 1198, he was 
present. King Philip appreciated his genius, but nothing 
is definitely known as to their relations to one another, or 
a3 to the causes which brought their connexion, to ah end. 
After a short stay at the court of Duke Leonhard of 
Garin thia Walther went to Eisenach, where poets were 
always welcomed by the landgrave Hermann^ Here he ^ 
remained until 1211, when the landgrave, in deference to; 
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been accustomed to go from court to court that it was 
apparently hard for him to live without the excitement of 
travel and adventure. In 1217 he was at the court of 
Duke Leopold of Austria, after whose departure for the 
Holy Land he appears to have been received first by 
the duke’s uncle, Henry of Medlik, then by Berfchold of 
Andechs, the patriarch of Aquileia. On the return of 
Duke Leopold Walther again spent some time with him ; 
but in 1220 he joined the retinue of the imperial vicar 
Engelbert of Cologne and Frederick II. ’s son, Henry, to 
whom he seems to have acted as tutor. In 1224 Walther 
retired to Wurzburg, where, although living in privacy, 
he watched closely the course of public affairs. He may 
have taken part in the crusade of 1228, but he certainly 
did not reach Palestine. He died about 1230 at Wurzburg, 
where, under a tree in the Laurence garden of the new 
minster, a stone was long pointed out as that which, 
according to tradition, marked his grave. A new monu- 
ment to him was erected at Wurzburg in 1843, and a 
statue of him was unveiled at Innsbruck in 1877. 

'Walther von der Yogelweide was a poet not only of exquisite 
sensibility, hut of a frank, independent, and manly character. 
He lived in a troubled age, when church and state were often in 
deadly conflict In this struggle, in which he took keen interest, 
his sympathy was wholly with the imperial cause, and he did 
much to influence opinion by the vigour with which he attacked 
the extravagant pretensions of the papacy. While defending the 
rights of secular rulers, he did not forget their duties, and many 
of his verses — considering the period to which they belong — display 
a remarkably clear and generous conception of the principles of 
humanity and freedom. In writing of love, the favourite subject 
of the minnes anger, he had all the brightness, freshness, and gaiety 
of the best of his contemporaries, and he excelled them in his deli- 
cate appreciation of the noblest womanly qualities. His love of 
nature, especially in the season of spring, was an essential element 
of his intellectual and emotional life, and gives an enduring charm 
to the poems in which it is incidentally or indirectly expressed. 
He was a master of all the forms of verse used in Middle High 
German, and the perfection of his rhythm and diction, combined 
with the depth and wide range of his ideas, secures for him an 
enduring place in the front rank of the lyrical poets of his country. 

A critical edition of his poems was issued by Lachmaim in 1827, and there 
have been later editions by Waekeraagel, Rieger, and Pfeiffer. There are 
renderings into modem German by Simrock, Koch, and Weiske. An admirable 
biography of the poet was written by Uhland (1822). Biographical and critical 
studies have also been written by Reuss, Rieger, Menzel, and Bose. 

WALTON, or Walton-lje-Dale, a township of Lanca- 
shire, is situated on the south bank of the Bibble, 11- 
miles south-east of Preston. The township includes the 
town, of Walton-le-Dale, the villages of Lumber Bridge 
and Higher Walton, and several hamlets. The Bibble is 
crossed by a stone bridge of three arches erected in 1782, 
connecting Walton-le-Dale with Preston. The church of 
St Leonard, situated on an eminence to the east of the 
town, was originally erected in the 11th century. The 
earliest portions of the present building are the chancel 
and tower, in the Perpendicular style, the nave having 
been rebuilt in 1798, while the transepts were erected in 
1816. The nave was re-pewed in 1855 and the chancel 
restored in 1864. There are a number of interesting old 
brasses and monuments, A working men’s institute was 
built in 1881. Cotton-spinning is carried on, and there 
are market-gardens in the vicinity. The population of 
the urban sanitary district (area, 4683 acres) was 8187 in 
1871 and 9286 m 1881, 

"Walton occupies the site of a Boman station, probably that of 
Cocmm . The manor was granted by Henry de Lacy about 1130 
to Eobert Banastre. It afterwards passed by marriage, to the 
Langtons, and about 1592 to the Hoghtons of Hoghton, Walton 
was the principal scene of the great battle of Preston, fought on 
the 17th August 1648 between Cromwell and the duke of Hamilton. , 
In 1701 the duke of Norfolk, the earl of Derwentwater, and other 
Jacobites incorporated the town by the style, of the “ mayor and 
corporation, of the ancient borough of Walton.” In 1715 the pass- 
, age of the Bibble was bravely defended against the Jacobites by- 
Parson Woods and his parishioners. , 

WALTON, or W a township of 
V Lancashire, England, now practically a suburb of ■ Liver- 


pool, 3 miles north-east of the central station. It con- 
sists largely of villas and the better class residences, 
but a considerable portion of the Parish Church district is 
occupied by labourers and artisans. The parish church, 
dedicated to St Mary, was originally founded in 1326, 
but has all been rebuilt within recent times, the nave in 
1742, the chancel in 1810, and the embattled western 
tower in 1831-32. There are also situated within the 
township the West Derby union workhouse, erected in 
1868 at a cost of <£10,000; the borough prison, 1855, 
£180,000 (which, however, is by a special Act of Parlia- 
ment included within the borough of Liverpool) ; and the 
county police station, 1885, £8000. One of the attrac- 
tions of Walton is Stanley Park, 100 acres in extent, 
opened in 1870 at a cost of £200,000. In the neigh- 
bourhood are also the Liverpool parochial cemetery, the 
Anfield Park cemetery, and the Kirkdale cemetery. The 
population of the urban '•sanitary district (area 1907 acres) 
in 1871 was -6449, and in 18S1 it was 18,536. 

The parish of Walton originally included Liverpool, which was 
separated from the mother church in 1699. At Domesday it was 
held by a Saxon named Winestan, and subsequently it was for 
some centuries in the possession of a family who took from it their 
name. The earl of Sefton is now lord of the manor. 

WALTON, Brian (1600-1661), bishop of Chester, 
and editor of the great London Polyglott Bible, was born 
at Seymour, in the district of Cleveland, Yorkshire, in 1600. 
He went to Cambridge as a sizar of Magdalene College in 
1616, migrated to Peterhause in 1618, was bachelor in 1619, 
and master of arts in 1623. After holding a school master- 
ship and two curacies he was in 1626 made rector of St 
Martin’s Orgar in London (1626), where he took a leading 
part in the contest between the London clergy and the 
citizens about the city tithes, and compiled a treatise on 
the subject, which is printed in Brewster’s Collectanea , 
1752. His conduct in this matter displayed his ability, 
but his zeal for the exaction of ecclesiastical dues was 
remembered to his hurt in 1641 in the articles brought 
against him in parliament, which appear to have led to the 
sequestration of his very considerable preferments. 1 He 
was also charged with Popish practices, but on frivolous 
grounds, and with aspersing the members of parliament 
for the city. Up to this time he was perhaps more an 
active ecclesiastic than an eager student. In 1642 he was 
ordered into custody as a delinquent ; thereafter he took 
refuge at Oxford, and ultimately returned to London to 
the house of Dr Fuller, dean of Ely, whose daughter Jane 
was his second wife. In this retirement he planned and 
executed his great work, a Polyglott Bible which should 
be completer, cheaper, and provided with a better critical 
apparatus than any previous work of the kind (see Poly- 
glott). The proposals for the Polyglott appeared in 1652, 
and the book itself came out in six great folios in 1657, 
having been printing for five years. England had at this 
time a band of Biblical and Oriental scholars of unusual 
distinction, and Walton could reckon among his active 
helpers Usher, Lightfoot, and Pococke, Castle, Wheeloek, 
and Patrick Young, Hyde, Thomas Greaves, and others of 
less note. The great undertaking was supported by liberal 
subscriptions, arid Walton’s political opinions did not de- 
prive him of the help of the Commonwealth ; the paper 
used was freed from duty, arid the interest of Cromwell in 
the work was acknowledged in the original preface, part 
of which was afterwards cancelled to make way for more 
loyal expressions towards that restored monarchy under 
which Oriental studies in England immediately began to 
languish. To Walton himself, however, the Reformation 

" 1 He was from January 1635-36 rectOT of Saadon, 
bis first wife, Anne Claxton, is buried. He appears fcflf have, sisa been 
a prebendary of St Paul’s/ and for a very short 
rebtory of Giles in the Fields, , ' „ 
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bi ought no disappointment He was conseciated bishop 
of Chester m Dcoembu 16C0 In tlie following spring 
lie wrs one ot tlie commissioners at the Savoy Conference, 
but took little part m the business In the autumn of 
1661 he paid a short visit to his diocese, and returning to 
London he fell sick and died on 29th November 

II nv€\ ei uuu h Wilton was m lobtc 1 to his lulpeis the Pol} glotfc 
billi is i it monument ot uuliisti} mi of tajaatj foi liuctm b 
i i ist uiukrtiiin^ ml the I* of fomma (stpmt<l\ if printed bj 
P ith 1777 ind Wi mgh mi 1S25) show pi l b mont s well is him 
liu, I he sime quail tus ij } cai m Wilton s Constcuato Cunsuki l 
(10 )) i njly ti Pi Tfini Owens LjimI tat jis who thou n ht 
tint tin lcuimul ttion of rnitcml foi the luusion of the l cave l 
t \t ten hi to ith ism Among Wiltons v\oiks must ilso be 
mentimed an Tift diutio cvd Lt tionni Li if tar am Onentahmi 
(16 r 4 2d cl 16)5) memt to ncpiio th vviy foi the Pol> b lofct 
Se Kim> J Icil if tain /the I fcaulft iti / of V/ alt on L n Ion IS 9 ! 
m ° vols of wl ich the see nd eont ns n cj i mb of Walton s inswci to 0% tn 

WALTON, Izivk (1593-1683), author of The Comphat 
A)i(jle ?, hooked a much bigger fish than he angled for 
when he offered his quaint tieatfte to the public There 
is hardly a name m our lrteratuie, even of the first lank, 
whose immortality is more secure, oi whose personality is 
the subject of a moie devoted cult Nob only io he the 
saiei icttes of a considerable sect in the lehgion of reciea 
tion, but multitudes who have nevei put a worm on a 
hook — even on a fty hook — have been caught and securely 
held by his pictuie of the delights of the gentle craft and 
hi& easy leisui ely transcript of his ow n simple, peaceable, 
lovable, and amusing character 

A succession of devotees ha\ ^supplemented by patient 
inquiry what he tells us of himself He was bom at 
ftUffoid m August 1593, the register of his baptism gives 
his father’s name as Jervis, and nothing more is known 
of his pai outage He settled m London as a shopkeeper, 
and at first had one of the small shops, seven and a half 
feet by five, m the uppez story of Gresham s Royal Burse 
or Exchange in Cornhill In 1624 he had a shop m Tleet 
frtieet opposite the Temple, and was described as a linen 
drapei In 1632 he bought a lease of a house and shop 
m Ch incer y Lane, and waB desenbed as a “sempster” oi 
milliner 1 His fiist wife, married m December 1626, was 
Rachel Floud, a great great niece of Archbishop Cranmei 2 
She died in 1640 He married again soon after, his 
second wife being also of distinguished clerical connexion, 
Anne Ken— the pastoral “Kenna’ of The Any let’s Wish 
— sister of Thomas Ken, afterwards bishop of Bath and 
Wells When the civil war broke out, he retired from 
business He had bought some land near his birthplace, 
Stafford, and he went to live there, but, according to 
Wood, spent most of his time 61 m the families of the 
eminent clergymen of England, of whom he was much 
beloved ” His second wife died m 1662, and was buned 
in Worcester cathedral church, where there is a monument 
to her memoiy One of his daughters married Dr 
Hawkms, a prebendary of Winchester m whose house he 
died m December 1683, at the age of ninety The last 
forty years of his long life seem to have been spent m 
ideal leisure and occupation, the old man travelling here 
and theie, visiting his “eminent clergymen” and other 
brethren of the angle, compiling the biographies of con- 
genial spirits, and collecting here a little and there a little 
for the enlargement of his famous treatise 
The first edition of The Coniphat Atigler was published in 1653, 
but the peaceful angler continued to add to its completeness in 
hn» leisurely way for a qh&rfcet of a century There was a second 
option m 1856, a third in 1661 (identical with that of 1664), a 
fourth jU m, and a fifth m 1676 In tins last edition the 
t bn teen chapters of the original have grown to twenty one, and a 
swnd part was added by 3ns loving friend and biothei angler 
Ohadee Cotton, who took up Wsm&toa ’ where Wilton had left him 


Walton did not profess to be in expat with tlu fh tl c lb 1 slim., 
in his hist edition was contubutcd by Mi llioui is Lnk( i a ictu ed 
cook and humoiist who pioduced iticitist ot his cv\n m 105a, 
but m the use of the live wonn the £,iasshon>i in 1 Iht fio b 
4 Piscatoi himself coul 1 speak is i mastei 1 he famous p i&& i b c 
about the fiog — oltcn nnsjuotul ibout the woim - us him is 
though }ou loved him that is hum him as little is 3011 mi} 
possibly, that ho may live the longei appens m the on^mil 
edition Ihe additions undo is the woik b ic\v weic not meiely to 
the didactic 1 art hippy quotations, new tums of finis , son b s, 
poems and mecdotcs weic mtioduced as if the leisuidy luthci, 
who wrote it is a lecieition hid kept it constantly 111 his mm l and 
talked it ova point b} fomt with his nuraeious liethun Thcic 
weie originally only two mteilocutois in the opunn b scene, Pise 1 
toi and ‘Viator but 111 the se ond editiui, as if 111 inswci to 
an objection that “Piscatoi hi lit too mu h m his )wn wa> m 
pmso of angling he mtioduced the tdconci 4 Aulcj s tl niwtd 
4 Yntoi into ‘Vcnitoi 5 and made tin new Lomfimous each 
dilate on tho jo>s of Ins fivounte spoit 
Although Tho Compleat Angl 1 was not Wilton s lust litci uy 
woik, his lasui ely labonis as a biogiaphei scan to h ive b iovvn out 
ot his devotion to an b kng It u is fiobabl} as m angla tl it lu> 
made the acquaintance of S 11 Htmy Wotton, but it is <1 11 tint 
Walton whatever his education and bie ding mi} hive 1 ecu 
must have had more than a lov c of fishing and a humoi ous tern] < 1 
to lccommend Inm to tho fuendship of the atcomphsh d ambis 
sadoi At any late, Wotton who had niton led to wnte the life 
of John Donne, left the task to Walton, who had lamented lus 
pastoi s death in an Elegy in 1633 and now complete 1 in 1 } ub 
fished the life much to the satisfaction of the most le lined critics, 
in 1640 S 11 Hemy Wotton djmg m 1639 Walton undertook his 

life also, it was finished 1 x 1 1542 and published 111 1651 His 
life of Hookei was published m 1662, Geoigo Heibeit m 1670, and 
Bishop Simleism m 1678 All these subjects weic endure l to 
the biographer by a certain gentleness of disposition and clieeiiul 
piety tin cp of them it least, Donne, Wotton, and Heibut, weie 
angitis Then lives weie evidently wntten with loving puns, in 
the same leisuicly fashion is Ins Angler^ and liko it uc of v ilut less 
as exact knowledge than as humonious and complete pictuics oi 
chai acter Wilton also 1 endei ed affectionate sei vice to the memory 
of his fi lends S 11 Tohn Skcffmgton and John Chalkhill, tilting 
with pi efitoiy notices fekeffmgtons Hero cf Lot tii~o in 1652, and 
Chalkhill s * Ihtalma mid Cleat chus a few months befoie Ins own 
death m 1683 lwo political letteis, published 111 1680, undci the 
title Love and Truths thou b h coneilntoiy enough m tempei to b( 
W ilton s, are asenbed to him on somewhat doubtful authont} (see 
Zoutk s Live s, \ol 11 p 387, ed 1817) 

Theie aie hi giaplues of Walton himself by S 11 John H iwl ns (iicfi\cd tc an 
edition of the An 7 It 1T60) Di / >uch (ai 1 in led to an editi n ( f the 1 1 si ( ) 
and bn Han s Xicolaa (pnhxcd to in cd tion of the Anjlei 1810 Iheiene 
n tices also with aldmonal scixps of fict nncx d t two n t Am i can 
editions 1 cthune s (3847 puticuHiIy splcnlil) and JDowlmf, s (18 ) fu 
simile of the ori# nal edition of tho 4? glei was issued by B lister in 1810 u tl a 
bj JFlhot Stock m 18 8 (W M ) 

WAN CHOW FU, a prefectuial city m the Chinese 
province of Che keang, and one of the poits opened by 
tieaty to foreign trade, is situated (28° 1' N lat and 
120° 31' E long ) on the south bank of the nvei Gow, 
about 20 miles from the sea The site is said to have 
been chosen by Kwo P’oh (276-321 ad), a celebiatod 
antiquary who recognized m the adjacent mountain 
peaks a correspondence with the stars m the constellation 
of the Great Beai, from which circumstance the town was 
first known as the Tow, or Great Bear, city Subsequently, 
however, the appearance m its vicinity of a white deei 
carrying a flower m its mouth was deemed to be so favour 
able an omen as to more than justify the change of its name 
to Luh, or Deer, city Its present name, which signifies 
the u mild district,” and which is coirectly descriptive ot 
the climate, though not of the inhabitants, was given to it 
during the last dynasty (1368-1644) The walls, which 
weie built m the 10th century, are about 6 miles in 
circumference, 35 feet m height, and 12 feet broad at the 
top The gates, seven m number, were put up m 1598 
W£n chow is about 1563 miles by road from Peking and 
600 from Hankow The country m the neighbourhood ot 
the town is hilly and pretty, while opposite the north west 

* Ihe existence of Chalkhill was called in question bj 8 W bmger 
in 1820, and the pastoral supposed to be Walton’s own Theie oan be 
little doubt that the post tho same peieon whose tomb x* m Win 
chcbtsi cathedral, and that Walton w timply mistaken in deacpbing 
him as “an aoquamtant and fiiand of Manmd Spenser 



344 


WAR 


the action was to determine the direction and object of the 
first attack of each fraction, and then to furnish it with 
fresh supports at the proper moment, sending them forward 
in such a way as to cause their blows to be delivered in 
the most telling direction. 

Here then was the great change which had come about, 
produced, as has been said, by the efficiency of the new 
weapons, but rendered possible by those changes in the 
characteristics of the men of whom armies are composed, 
which had arisen from altogether different circumstances, 
such as the high educational standard of the Prussian 
nation, and the introduction into the ranks of highly culti- 
vated classes. The army, at all events in battle, was and 
could be no longer a mere mechanical weapon in the hands 
of its commander. If this latter could not infuse into it a 
spirit of hearty willing co-operation and intelligent subor- 
dination, chaos and chaos only must ensue. For the very 
essence of the old forms of fighting in battle, as they had 
been inherited from the time of Frederick th£ Great, and, 
though modified by Napoleon, had yet in this respect re- 
mained the same, was that battle movements were led up 
to and prepared for by an elaborate system of drill, so ar- 
ranged that by the issue of predetermined words of com- 
mand the officer leading at least a division of an army could 
decide precisely the formation it was to assume and the 
movements it was to make in battle, Now, though no 
doubt many of the preliminary movements could still be 
accomplished in accordance with the old drill, yet, for at 
least the very mile and a half oVer which the issue had 
actually to be fought out, drill had vanished, as far at all 
events as the infantry were concerned. All effective move- 
ments and co-operation depended on perfect organization, 
and on a training which made every officer and every man 
know almost instinctively what to do and what decisions 
to form as each emergency arose. The Germans had in the 
largest sense perfected their organization, not merely in its 
form, itself a matter of no small importance, but in its pre- 
, , paredhess for battle action. This had been done chiefly 
by keeping, and training together much larger units of 
command than had ever been organically worked together 
before. By “organic working” we specifically mean such 
work As leads each man to know by long habit what the 
part assigned to him is, and how, to contribute his share in 
v bringing about the result desired by his general. In the 
article Army will be found an exhaustive statement of the 
successive /oma which army organization has assumed at 
different periods of history. With regard to these forms, 
representing as they -do the condition of an army in a state 
of rest, suffice it to say that the ancient proverb about 
new wine and old bottles applies perfectly. It would 
not; have been possible for the Germans to have secured a 
complete Correspondence, of working, a unity amid great 
; diversity, without haying devised a form of organization 
which assigned to, every man aoadequateshareof work and 
Ability, by bringing a limited number of men at 
* Under the authority of one, those so placed in 

;stage ? ‘iU limited 
But the very idea 
^^;' l iU^V'3^eetion , of 
Whole; body, a ' 
Stated , reliance on 


adapted to make each man ready when required to apply 
sound principles in every emergency, and, above all, as 
soon as possible voluntarily to place himself under authority 
again so as to secure unity of action. To summarize this 
statement in a single sentence, and employing the word 
organization in the larger sense explained above, the change 
consists in the substitution of organization for drill as a 
means of battle-action. In other words, a living organism 
must take the place of a mechanical instrument. 

It will be seen at once that the perfection aimed at, 
involving as it does not merely a mechanical learning, by 
rote and drill-sergeant, of required changes of position, is 
of a much higher order both for the individual man and 
for the whole body than was the case under the old con- 
ditions. On the other hand, it is not possible that the 
practical performance should so nearly approach the ideal 
as happened formerly. Hence, great as was the excellence 
of the Prussian army in 1870 as a whole, yet the more 
thoroughly that campaign is studied the more manifest 
will be the mistakes in point of details committed by 
subordinate actors. It is in the nature of things im- 
possible that this should ever be otherwise under the con- 
ditions of war which are now established. When the choice 
of action in detail is left to so many hands the possibilities 
of error are multiplied indefinitely. 

It is clear from what has been said that a change Applica* 
of the most complete character has come over the very tion of past 
principle by which armies are held together. It is ky^!^ ce 
no means surprising, therefore, that a few soldiers should a nd tactics, 
have arrived at the conclusion that, because of the import- 
ance of this change, all past experience of fighting has 
ceased to be of any importance to him who would under- 
stand the principles of war as they exist to-day. On the 
other hand, others of far higher authority have declared 
it to be certain that change has only affected that branch 
of the art of war which is called tactics, and that the 
other branch, or strategy, is in no way affected. We are 
not able to subscribe absolutely to either of these state- 
ments. But before stating our views it will be convenient 
to define the terms employed. By strategy we under- 
stand “ the art of rightly directing the masses of troops 
towards the objeet of the campaign,” Of modern tactics 
no better definition perhaps has ever been given than that 
of Sir Edward Hamley. After defining the limits of 
either subject thus — “ the theatre of war is the province 
of strategy, the field of battle is the province of tactics/ 1 
he describes the manoeuvres of a modem battle-field as 
“the quick orderly change of highly trained and flexible 
masses of men from one kind of formation to another, or 
their transference from point to point of a battle-field for 
purposes which become suddenly feasible in the changing 
course of action.” 

It is necessary, in discussing the application of past 
experience to modem war, to make intelligible the dis- 
tinction between these, two fields of experience, because 
undoubtedly the changes wrought by, time affect the two 
great parts of the art of war in very different ways and in 
a very different degree. But in fact there are many parts 
of tbe study of tactics which are not strictly included, within 
its province when that is limited to the held of battle. 

The distinction between thetro^ having been 

understood as a gaBaral" ; how 
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which apply properly to the period of actual combat, and Jomini agree in asserting that it must have become 
Thus, though an enemy may in fact be many marches dis- with him an instinct, almost absorbed into his blood, to be 
tant, it is necessary to provide against his possible attack, of any value to him. u The wise teacher/ 7 says Clausewitz, 
by having some troops always on the alert whilst others “ restricts himself to the work of directing and assisting 
are marching with all the ease and security which the pro- the mental development of his pupil, and does not try to 
tection of these procures for them. It is necessary also in keep him in leading-strings throughout his career.” Thus 
a similar manner to have protection for the repose of an from all countries those who have come to be accepted as 
army, and to detail troops for this purpose. All the authorities on the study of war, the very men who, if any, 
questions, then, which concern the fixing of “ advanced ought to be tempted to magnify their office, have cried 
guards 57 and “rearguards,” which protect the front and aloud against the abuse of such study. It is not from 
rear of an advancing army, and the “ outposts, 77 which them, but from non-military writers like Macaulay, that 
protect an army at rest, are usually included in the study the notion of some formal code of the rules of war has 
of tactics, though in many instances they may have nothing been derived. Macaulay’s expression about Peterborough 
to do with a battle-field. But again, though the campaign winning battles by violating the rules of war cannot 
— the large field of war which concerns the marches and be characterized otherwise than as worthless rhetoric, 
movements of armies striving against one another to obtain not only unsupported, but absolutely contradicted by fact, 
positions of vantage for the actual combat — is the province So thoroughly reasoned and so entirely worked out on a 
of strategy, yet it may well happen that on the actual principle were Peterborough’s campaigns that they have 
battle-field it is necessary to take account, not only of those in our own $ay served to guide one of the most brilliant 
circumstances which will help to secure victory in the of English soldiers in the conduct of one of his most 
fight, but of the effect which victory or defeat will have successful wars. The campaigns by which Colonel Gordon 
upon the campaign. All these considerations we necessarily saved China were largely assisted in their conception by 
regard as “ strategical, 7 ’ even though they occupy our minds his careful study of Peterborough’s generalship in Spain, 
on a battle-field. On the other hand, it is not from writers on war, but 

The art For it must be emphatically asserted that there does from the greatest generals, that the most emphatic state- 
of war as n0 £ es j s ^ never h as existed, and never, except by pedants, ments have come as to the paramount importance to a 
a s uc y. 0 £ w j lom mos t careful students of war are more im- soldier of the careful study of past campaigns. The class- 
patient than other soldiers, has there ever been supposed ical instance of the most authoritative dictum on this sub- 
to exist, an “ art of war” which was something other than ject is surrounded by circumstances of dramatic interest, 
the methodic study of military history. Those who have Napoleon in 1813, sitting after dinner surrounded by his 
most assisted in making the study sufficiently methodic to marshals, between the first and the second battle of Dis- 
enable it to be of practical profit in their own profession den, was drawn to speak on this subject by Marmont, the 
to soldiers for future use, or to historical students in one who, in Napoleon’s own judgment and that of others, 
watching the play of mind between great commanders, have had himself the most complete knowledge of war as an art. 
been invariably the most emphatic in denouncing all Marmont, observing how difficult it was, during the con- 
attempts to formulate a systematic series of “ rules of tinued strain of war itself, to improve in its practice, 
war.” Among generals, Mack, the unfortunate Austrian maintaining that rather in peace than in war could war 
who surrendered at Ulm to Napoleon, and in our own be best studied, said to Napoleon that he thought that 
time Count Palikao, who had made himself the laughing- Napoleon’s own first campaign in Italy was the most 
stock of the English staff during the advance on Peking, brilliant in its conception of any that he had ever fought; 
and who was afterwards responsible for bringing about the so that sixteen years of high command had hardly made 
catastrophe of Sedan, have been the great sticklers for his knowledge of war as an art more perfect. Napoleon 
the “rules of war.” At least once Count Palikao, in at once admitted the truth of this, and in reply said, “ Yes; 
China, canie without his sword to look on at the success Turenue was the only one of us all who constantly improved 
of operations which he had denounced as “ contrary to in the management of his campaigns as he advanced 
every maxim of war.” On the other hand, Sir Edward in years.” This reply is especially remarkable, because 
Hamley, who has done more than any other Englishman Napoleon was not only the greatest captain of his own age, 
to make known to English officers the value of a methodical but he was by far the most careful student that the world 
treatment of the study of campaigns, has most vigorously has known of the great generals of all ages. It is an 
denounced such talk as this. unanswerable assertion that only by study of the past 

“Nothing is more common,” he writes “than to find in writings experience of war has any great soldier ever prepared him- 
on military matters reference to the ‘rules of war/ and assertions f or commanding armies. 

such as that some general * violated every principle of war/ or T+ , i -p™ 

that some other general owed his success to ‘knowing when to . lt must > however, be always a question how far the 
dispense with the rules of war.’ It would he difficult to say what circumstances of our own time, have so changed as to limit 
these rules are, or in what code they are embodied ; and an the period within which' it is worth while to devote very 
inquirer, who is somewhat pulled, perhaps, to. understand how careful study to the wars of the past. On the one hand, the 
the highest proficiency can be displayed m a science by defiance of ^ will 

its principles, had better resolve to base his own conclusions upon grater number of officers^ any army will never find time 
fact and reason alone, when he will probably discover that such exhaustively to study all the great campaigns which would. 

- criticisms, have only very vague ideas for their foundation.” be of value if they had really so known them as to acquire 

. Jomini, a very eminent authority in bis day, though not the experience, as far as may be, of the various actors in 
a little disposed to somewhat exact definition, and perhaps them, and it is therefore of special importance that the 
/ sometimes to, over-pedantic statement, has with very little most modern ^ experiences at least should be completely 
i , : difference expressed the same view. Clausewitz, probably known to them. On the other hand, even after all' the 
; the most profound of all military students, has even more campaigns which have taken place since breech-loaders and 
/k/; emphatically declared that the theory of the. art of war is become the determining factors of battles 

valuable, just in so far : as it Mmhma ea#f^^ 'Can hardly he claimed for 


and Jomini agree in asserting that it must have become 
with him an instinct, almost absorbed into his blood, to be 
of any value to him. u The wise teacher,” says Clausewitz, 
“ restricts himself to the work of directing and assisting 
the mental development of his pupil, and does not try to 
keep him in leading-strings throughout his career.” Thus 
from all countries those who have come to be accepted as 
authorities on the study of war, the very men who, if any, 
ought to be tempted to magnify their office, have cried 
aloud against the abuse of such study. It is not from 
them, but from non-military writers like Macaulay, that 
the notion of some formal code of the rules of war has 
been derived. Macaulay’s expression about Peterborough 
winning battles by violating the rules of war cannot 
be characterized otherwise than as worthless rhetoric, 
not only unsupported, but absolutely contradicted by fact. 
So thoroughly reasoned and so entirely worked out on a 
principle were Peterborough’s campaigns that they have 
in our own $ay served to guide one of the most brilliant 
of English soldiers in the conduct of one of his most 
successful wars. The campaigns by which Colonel Gordon 
saved China were largely assisted in their conception by 
his careful study of Peterborough’s generalship in Spain. 

On the other hand, it is not from writers on war, but 
from the greatest generals, that the most emphatic state- 
ments have come as to the paramount importance to a 
soldier of the careful study of past campaigns. The class- 
ical instance of the most authoritative dictum on this sub- 
ject is surrounded by circumstances of dramatic interest. 
Napoleon in 1813, sitting after dinner surrounded by his 
marshals, between the first and the second battle of Dres- 
den, was drawn to speak on this subject by Marmont, the 
one who, in Napoleon’s own judgment and that of others, 
had himself the most complete knowledge of war as an art. 
Marmont, observing how difficult it was, during the con- 
tinued strain of war itself, to improve in its practice, 
maintaining that rather in peace than in war could war 
be best studied, said to Napoleon that he thought that 
Napoleon’s own first campaign in Italy was the most 
brilliant in its conception of any that he had ever fought; 
so that sixteen years of high command had hardly made 
his knowledge of war as an art more perfect. Napoleon 
at once admitted the truth of this, and in reply said, “Yes; 
Turenne was the only one of us all who constantly improved 
in the management of his campaigns as he advanced 
in years.” This reply is especially remarkable, because 
Napoleon was not only the greatest captain of Ms own age, 
but he was by far the most careful student that the world 
has known of the great generals of all ages. It is an 
unanswerable assertion that only by study of the past 
experience of war has any great soldier ever prepared him- 
self for commanding armies. 

It must, however, be always a question how far the 
circumstances of our own time, have so changed as to limit 
the period within which it is worth while to devote very 
careful study to the wars of the past On the one hand, the 
greater number of officers in any army will never find time 
exhaustively to study all the great campaigns which would 
be of value if they had really so known them as to acquire 
the experience, as far as may be, of the various actors in 
them, and it is therefore of special importance that the 
most modern ^ experiences at least should be completely 
known to them. On the other hand, even after all' the 
campaigns whieh have taken place since breech-loaders and 
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the events oi the Peninsular War, we are prepared to reply 
by adducing, either from almost any one of Napoleon’s 
most important campaigns ox fiom the Peninsula, specific 
lessons, lor the most part experiences of human nature, 
and illustrations of the mistakes which men are liable to 
make, which have in no wise been diminished in valuo by 
the changes which have come over the face of war. 

As an instance in point, refeience may here be made to 
a xeeently published study of the campaign of Fredericks- 
burg during the civil war in America. It deals in a 
sound and useful manner with both strategy and tactics, 
and yet it is based entirely on conclusions drawn from 
a period of war prior to the introduction of the breech- 
loader. We are disposed to put it forward as a veiy 
powerful illustration of the kind of lessons which a careful 
student may draw fiom one condition of tactics and apply 
to another. What is most interesting in the work is 
perhaps the way in which those lessons are made to apply 
with exceptional force to the peculiar and special condi- 
tions involved in breech-loader fighting. It seems impos- 
sible for any one who has appreciated its excellence not 
to perceive that in a similar manner, with the like wise 
appreciation of those things which are permanent and those 
things which change, sound deductions may be drawn from 
even the tactical experiences of the Napoleonic era. Nay, 
the statement of the most brilliant and successful general 
in the British army of to-day appears to be indisputable, 
that a perusal of the words of even Cmsar himself will 
suggest to any thoughtful soldier, who knows something 
also of modern war, reflexions that he may afterwards 
recall with advantage as applicable to modern campaigns. 
Changes m That tactics have been first and most directly affected 
tactics by the changes which- have recently taken place in the 

sfaltce conditions of modern war it is impossible to doubt. The 

ia cgy ‘ nature of tactics has been always of a kind more tending 
to admit of rapid change, and more frequently suggesting to 
a commander of originality new developments. Napoleon 
indeed declared that tactics should be changed every ten 
years. Strategy has always, on the other hand, been as- 
sumed to possess a more permanent character. All im- 
portant changes in armament immediately affect tactics. 
No one now disputes the general character of the tactical 
changes which have been produced by the introduction of 
the breech-loader and the development of artillery. In- 
deed, when we come to describe the broad features of 
modem tactics, we shall be dealing with matters as to 
which, except as to a few specific points, it may be said 
that practically the military world of Europe is agreed ; 
but we confess that we are not prepared to accept the 
assumption that tactics only have been changed, and that 
he who would be ready for future war on the grand scale 
must not also look for some change in the general char- 
acter of strategy. 

Sir E. Hamley, in his Operations of War , has graphically 
described how it was that armies lived in the days of 
Edward lit ; how they depended absolutely upon the food 
and supplies which they found ia the country through 
which they moved ; and how, when they had exhausted 
that country, and were opposed by an enemy holding a 
strong position, which they could not venture to assail, they 
were obliged to fail back simply because they had no 
arrangements for obtaining supplies regularly from their 
own laud Now the great strategic movements of armies 
hate depended always upon this question of food and of 
warlike supplier in the first instance. It will therefore be 
evident at once that the character of strategy changed 
from % moment when a system was derived by which 
along a tegular chain of posts, or “ line of communications,” 
m its supplies of food, warlike implements, 

WSd from either its own country or some 


other source which came to be known as its “base of 
supply.” It began to be the object of generals to manoeuvre 
in such a way as to interfere with the lines by which their 
opponents were receiving their supplies and to protect their 
own. In many respects, no doubt, even the Eoman armies 
in the time of Hannibal acted on strategical piinciples 
that are applicable in our own time. Yet the change in 
the conditions under which aimies began to live in the field 
was so great from the moment when, in order to facilitate 
and hasten their movements, they began to be thus supplied 
from a particular “base,” and along these “lines of com- 
munication/’ that the art of handling them in campaigns 
changed almost as completely as tactics ever changed. 

New combinations became possible. Skill was turned into 
a new direction. In other words, strategy, like tactics, 
changes when its implements or weapons change. If now 
it be asked whether since the days of Napoleon and 
Wellington the implements of strategy have not changed 
almost as completely as those of tactics, it must be answered 
that the change has been even moie complete. 

Since 1815 the face of Europe has been more altered Changes m 
than it had been in five previous centuries. It is now the general 
covered with a network of railways and telegraphs. The °° f n ^!° 11 ' 3 
commerce of the world and its means of intercommunica- 
tion have developed in a manner that has everywhere 
revolutionized the conditions of life. The advance of 
science has operated in a thousand forms upon the circum- 
stances under which armies exist in the field. The condi- 
tions of sea transport and of sea warfare are even more 
completely changed than those of land. Further, it must 
be remembered that battle-action is itself one of the deter- 
mining factors of strategy. If, in their general character, 
the nature of battles and the circumstances under which 
battles have to be fought change very materially, that in 
itself involves a further change in the combinations which 
are open for manoeuvres in the field of which the ultimate 
object is to lead up to battle. Once more, the size of the 
armies which will enter into the next great campaign in 
Europe will be so vastly different from those which fought 
out the great wars of the past that their manoeuvring in 
campaigns must necessarily be very different from anything 
that Napoleon undertook. Now, even during the later 
wars of Napoleon, Jomini was obliged to admit that many 
of the experiences of the past must be materially modified 
as aimies increased in size. One of the most familiar 
forms in which Napoleon exercised his sttategic skill lay 
in defeating with his own entire army a fraction of the 
forces opposed to him, before it could be reinforced by the 
remainder of the enemy. Thus the element of time essen- 
tially entered into the question. Even during the great 
campaign of 1813, when Napoleon, holding a cential posi- 
tion on the Elbe, endeavoured to strike from thence against 
the masses of the allies formed in a great circle round 
him at Berlin, in Silesia, and in Bohemia, experience 
showed that it was by no means easy to crush with 
sufficient rapidity armies of 120,000 men so as to pre- 
vent them from being supported in time by others, As 
the allies gradually closed in on him, and the distances 
between their different forces diminished, this became 
continually more and more apparent. In fact, it became 
clear, if it had been doubtful beforehand, that the ques- 
tion was altogether a matter of proportion between time, 
distance, and the resisting power of the several armies 
concerned, On the other hand, in 1814, when the nature 
of the country invaded, caused a i eduction in the size of 
the armies moving^forward separately, Napoleon was 
able as of old ^strike his blows right and left with 
telling effect 

Now, if it wfcfe possible for an army of our day* supplied 
with all the implements with which modern science has 
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provided it, to meet any army cf equal members, equipped of the army-corps, of the co-operating army. The whole 

as Napoleon’s armies weie equipped, the difference in method of the Prussian discipline and organization, as it 

power of the modern army would be such that it would showed itself in 1870, implied an intelligent independence 
almost be able to deal with its enemy as civilized armies of action in all ranks that most seriously affected the 

provided with fire-arms were at first able to deal with strategical operations. In fact, in that campaign two very 

savages possessed only of bows and airows. The artillery noteworthy points may be observed. From the first battle 
of the days of Napoleon would not be able to act at all, at Weissenburg up to and including Gravelotte, the peculiar 
for our modern infantry can fire with effect at a distance featuie of the war was that the German successes at each 
greater than could Napoleon’s big guns. Our artillery action— Weissenburg, Worth, Spicheren, Oolombey-Nouilly, 
would be able to destroy Napoleon’s aimy before either Mars-la-Tour — were much more important in their strateg- 
ics artillery or infantry could act against us. Thus an ical than in their tactical aspect, — much more important, 
army of 50,000 men of our own time must be reckoned that is to say, in their general influence on the campaign 
as possessing at least the resisting power of 100,000 of the than in the severity of the losses in men and material 
days of Napoleon. It is obvious therefore that the re- inflicted on the enemy. The losses in battle were in fact 
lationship between time, distance, and the resisting power greater on the side of the victors than on that of the van- 
of armies has been greatly affected by the change in the qnished. Yet, secondly, each of these actions, up to but not 
character of weapons, and that calculations as to what a including Gravelotte, was brought on by the determination 
superior army can do in a given time to break up the force of subordinate leaders,** and was not designed beforehand 
of an army opposing it, and to be free to deal with an- either by the king’s headquarters or by the headquarters 
other army, are greatly modified. of any one of the three armies. It cannot of course bo 

There is another element which has largely to be taken denied that there was an element of danger in this way 
into account in our modern battles. The expenditure of of managing a campaign. But the general who attempts to 
ammunition is, from the rapidity of fire, enormous. Even carry out a modern campaign without having realized the 
in the days of Napoleon it was extremely difficult, as his nature of this strictly strategical experience is reckoning 
own words after the battle of Ligny show, for a victorious without his host. Armies now occupy, even when in 
army rapidly to turn upon a second force which had not numbers similar to those of the past, distances ^ astly 
been engaged, because of the time required for filling up greater than was the case in former times. One of two 
the empty ammunition waggons and the men’s cartouches, things must happen: either a general must attempt to pre- 
These difficulties under our conditions of warfare are scribe the action of his subordinate leaders with a rigidity 
therefore immeasurably increased. which nowadays will continually prevent them from carry- 

Again, in order that an army may nowadays be isolated ing out what would be his wishes could he be on tho 
in the way in which Napoleon in 1805 cut off the army spot to advise them; or he will find that he has, as best he 
of Mack in Ulm and utterly destroyed it, many conditions may, to make his strategical movements fit into events 
have to be secured which were not needed then. The which have not been previously designed by himself. The 
telegraph is a formidable enemy to such an operation. Prussian headquarters, realizing fully the dangers involved 
The newspapers are a still greater. When MacMahon in the plan which they, in fact yielding to necessity, 
in 1870 attempted his disastrous march to the relief of accepted, found no fault with the generals who had in- 
Bazaine in Metz, to the success of which secrecy was es- itiated battles which had proved successful, fearing to do 
sential, his movements first became known to the Prussian more injury to the spirit of the army than would be corn- 
headquarters through French and English journals. Thus pensated by any other advantage. Nevertheless the notes 
the rapid intercommunication between town and town, of warning thrown out in the official history of the war are 
capital and capital, which is now extended in all directions clear and unmistakable. To us it appears that this condi- 
over Europe to an extent that makes it extremely difficult tion of things is an element m modern war to be foreseen 
to completely prevent news of all kinds from leaking out, and prepared for, that it represents, not an accident of the 
is an element that cannot be neglected in any strategical 1870 campaign, but an almost inevitable consequence of the 
calculations. The change in this respect is strikingly present condition of armies. It was their high spirit, their 
shown by the fact that seven weeks elapsed before the high training, their knowledge of war, which made the 
news of Trafalgar reached Naples. Furthermore, distant German leaders so hard to keep within^ the leash when 
parts of an army may, under certain conditions, be in they saw the prey before them, and realized that it was 
point of time much more closely connected than they a matter of moments whether it could be seized or not. 
formerly were because of the facilities afforded by railways There is nothing like this campaign, in the peculiar mode 
and telegraphs. There are a variety of other elements less in which its strategical aspects developed, in all the past 
important individually than as all contributing to the history of war. 

same result, which must not be ignored, — the facilities It would appear, therefore, that it tends to mislead a Changes 
afforded for the supply of armies by compressed food and man who is anxious to consider what combinations are 
compressed forage, the enormously extended area which open to a general in the field in our day, to assure him ^ a p 0 i ecm< 
caters for the feeding of the European populations and the that strategy has undergone no change since the days of 
organization of the commerce of the world rendering all Napoleon. No doubt a soldier who had never considered how 
which that area yields rapidly available, and, lastly, the or why Napoleon triumphed over his opponents, and when 
continually improving methods of machine transport by and why he failed, would have very little chance of solving 
road, bicycles, tricycles, &c., making it possible to effect aright the problems of a modern campaign. The handling 
rapid movements without forage at all. ^ of armies is, before all things, in the infinite variety of its 

Furthermore, not only have we to deal with new material elements, a dealing with human nature^ under certain 
conditions, but, as already observed, the armies which have peculiar conditions, a play of mind against mind, and 
to be led under these new circumstances have themselves only by a study of the masters of the game can some of its 
been profoundly changed, not only in their armament but experiences be gathered. If the changed conditions tinder 
in the very spirit, discipline, and organization by which which a modern war now takes place have been realized, 
they are held together. What is true of the private, of then all study of the martial experiences of the past will 
the sergeant, of the captain, in his relations with superiors, in its own degree have value. We doubt extremely if any 
is even truer of the leader of the brigade,^ Y* division, man can fairly appreciate the character of the campaign of 
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1866, or the campaign of 1870, who knows nothing of the 
campaigns of Napoleon. To take, for instance, the earlier of 
the two, the Prussian strategy in it has been the subject of 
much dispute ; and those who think that questions of war 
can. be settled by quoting maxims of Napoleon, or of other 
great gonerals, find no difficulty in picking out sayings of 
his that would condemn without excuse the scheme of the 
Prussian campaign. Certainly we should ourselves be sorry 
to suggest that it is the one satisfactory model for future 
guidance under analogous circumstances. To us it seems 
that its value, as a sample of what may be done in war, 
depends on a careful comparison of the handling of the 
Prussian armies, under the conditions in which they had 
to act, with the mode in which Napoleon and other great 
generals acted under their own conditions. The point in 
which the Prussians offended against the received maxims 
of Napoleon lay in their attempting to pass the Bohemian 
mountains in two separate aimies, — one from Silesia, one 
from Saxony and Prussia. The Prussian headquarters 
remained at Berlin in telegraphic connexion with both 
armies up to the moment when the junction of the two had 
been so far effected that they were able to communicate 
with each other. Now Napoleon in many letters, more 
especially those addressed to his brother Joseph in Spain, 
has condemned the attempt to arrange complicated schemes 
for the co-operation of armies acting from different bases 
of supply. His reason is that such complicated schemes 
are rarely worked out as they ai£ intended to be. For 
our own part we do not believe that the warning from the 
ast experience on which Napoleon's views were based has 
ceased to bo of practical importance. We think that it 
ought to be present to the minds of all who are working 
out the plan of a campaign, and that the simpler, the less 
complicated, the less dependent on the successful combina- 
tion of a number of different elements the plan is the more 
likely is it to be successful But we think also that the 
actual circumstances of each case as a whole must be taken 
into account, and that in the instance of the campaign under 
consideration the Prussian headquarters were fully justified 
in the method they adopted. Such an operation indeed 
would not have been safe or wise in the days of Napoleon 
(see below); but for the moment our contention is that the 
modifications of the art of war which are necessitated by 
modern conditions extend to all its branches, and that 
criticism of modern campaigns which is based upon maxims 
derived from the past, without taking account of those new 
Merit not circumstances, is unsound and untrue. Few things are 
necessarily more unsafe in war than to judge by isolated cases of 
matedhy atLCcess a ^ one ? as to the soundness of the principles and the 
success, capacity of the leaders concerned in bringing about the 
successful result. The importance of military success is, 
in Britain more especially, apt to he measured much more 
by the national interest and national excitement which 
the result occasions than by any careful estimate of 
the difficulties actually overcome and the capacity for 
future command exhibited by the triumphant loader. To 
take illustrations sufficiently distant from our own days 
scarcely any viotory, naval or military, has ever excited 
wilder enthusiasm in England than the capture of Porto 
Bello by Vernon in 1725 ; scarcely any disaster, the most 
disgraceful that ever occurred, caused greater horror and 
alarm in England than the return of Moore’s expedition 
from Corunna in January 1809. Yet, as subsequent events 
showed, Vernon was by no means a very able admiral ; 

on the other hand, as all who have really studied 
the Corunna campaign well know, few have been ever 
conducted with more conspicuous ability or would have 
j notified a higher confidence in the general It is thus 
df the greatest importance that statesmen at least should 
t w u&flriai by the sort of hasty criticism which 


deals in glib phrases, and avoids reasoned examination of 
facts. The maxims of Napoleon may be as easily kiln- 
dried and deprived of life as those of Frederick had been 
by the Prussian army of Jena, which was so sure of 
defeating the upstart aspirant Lo military supremacy. 

To sum up, then, what has been said on the art of war. 

Theie is no royal road to the knowledge of the ait of 
handling armies any more than to that of any other blanch 
of human activity. All that the best summary on that 
subject can profess to do for a reader is to assist him in 
undertaking a methodic study for himself of the principles 
which have guided great commanders, of the experiences 
of those who have fought in groat battles and great 
campaigns, in endeavouring to put himself in their place 
so as to see with their eyes, hear with their ears, and realize 
the passions which influenced them, and the circumstances 
under which their decisions had to bo formed. 

It is not to be forgotten that even a commonplace critic Conditions 
may find it easy, when all the facts are fairly laid before of ^tori- 
him, to judge what ought to have been done in a given cal 8tu 7 
emergency. u La critique est facile, Part est difficile,” was 
the motto which Muffling, the very able representative of 
the Prussian army at Wellington’s headquarters in 1815, 
chose for the title-page of his studies of war. The 
historical student has at least one advantage which is 
always and absolutely denied to the general He may 
never, for many reasons, have an altogether correct and a 
completely true picture of all the circumstances which 
occurred on a given day, but he has a far more complete 
one than could possibly be before the general at the 
moment when he formed his decisions. Still more, he has 
far better materials for judgment than any of the minor 
actors who had themselves to decide what they ought to 
do, within the limitations of the orders they received, on 
most incomplete knowledge of what others were doing at 
distant parts of the field, of the positions and designs of 
the enemy, and of many other facts which may now be 
known with certainty by any one who will read what 
happened, ne who would prepare himself in any measure 
for criticizing aright must put himself in the place of 
the soldier who has to choose,— must realize the condi- 
tions of personal danger, of noise, of passion, of incom- 
plete and constantly misleading information, of disorder, 
confusion, panic, excitement, under which decisions are 
to be formed that must be calm and cool though they 
involve the lives of thousands of men, the fate of nations, 
and the course of history, and yet must be given then and 
there, for the lost moment will not return. Then ho will 
perhaps perceive that after all the question whether he 
would himself have given the right decision, no matter 
what his previous training may have been, will be more a 
question of character than of knowledge. Nevertheless 
he is much more likely to decide aright if he has in his 
mind some large knowledge of the accumulated experience 
of the past than if, without anything to guide him, he 
judges by a so-called “common sense” which has already 
led him to ignore the earnest advice of those who have 
been themselves most successful in war. He is still more 
likely to decide aright, if, after he has acquired some 
general knowledge of the experience of the past, his 
judgment has been exercised by considering under assigned 
conditions what course he would actually choose to adopt. 

This is the method of peace preparation for war in which 
the Prussian officers of our day have been most carefully 
trained. In all their current works on the study of war 
they insist on the importance of this formation of the 
judgment and this training of choice as a matter of the 
utmost importance. All their most important military 
educational works take the form of studies” or problem^ 

The use rUhe war game and fte training #ven py peare* 
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manoeuvres, as well as all regimental instruction, are 
adapted to the same end. 1 

Strategy, 

The charactet of all military operations, whether those 
of strategy ov tactics, is mainly determined by the nature 
of the armies engaged in them. An army as it exists in 
the held owes its constitution largely to those military 
institutions which have been fully described for each of 
the armies of our time under Army. But an army in the 
field differs considerably in each case from that which has 
been described as “the machine in a state of resat.” This 
will be obvious at once if we consider the first question 
which attracts the attention of a commander about to lead 
an army in war. He has to choose the line of operations 
along which his army will act. The considerations which 
determine his choice are mainly connected with the neces- 
sity he is under of providing at all times for the supply 
of his army with food, forage, and ammunition, whilst he 
directs it against the point at which he is to strike. 

Supplies. In order that, for actual fighting purposes and during 
war, “that vast and complicated machine/’ an army, may 
so act “ that the whole aggregate force of its numerous 
parts may be exerted in any direction and on any point 
required,” the necessities of the individual soldier must be 
so provided for as not to hamper its working. A body of 
even thirty thousand men occupies a very considerable 
space, and requires an amount of food that completely 
disturbs tbe ordinary peace arrangements of most places 
at which it arrives in the course of its movements. 
Hence, apart from the large means of transport, such as a 
great fleet or ample xailway communication, which may bo 
sometimes used to carry a whole army to a given destina- 
tion, an army requires what is known as “transport” for 
an altogether different purpose, The food and ammunition 
must be distributed to the several battalions of soldiers 
composing the army from the points at which it has been 
collected, and within the battalions it will often be neces- 
Traus- $ary to distribute it by transport to tbe men, Similarly 
port. f or the conveyance of the sick and wounded of an army 
transport is required, In former days the arrangements 
which were made to provide an army with what was 
needed in this way were clumsy in the extreme. It will 
be remembered that during the Peninsular War the Duke 
of Wellington was necessarily so much occupied with this 
question of food and supply that he used humorously to 
say that he did not know that he was much of a general, 
but he prided himself upon being a first-rate commissariat 
officer. As long as all armies depended upon the services 
of country carts and undisciplined drivers it was always 
possible to carry on war by these means. An army which, 
like the British in the Peninsula, fought continuously in the 
same country for six years, gained an enormous advantage 
by the gradual training and discipline of its transport 
drivers and commissariat employes. But now that the 
great nations of the continent of Europe have adopted a 
system by which all the population is available for military 
service, the result is that from the moment of declaration of 
war a modern army enters upon a eampaign with the whole 
of its “transport,” using the term in the sense we have 
employed, as definitely a part of the disciplined army as its 
infantry, its cavalry, or artillery are. It is scarcely possible 
to exaggerate the importance of this change in facilitating 
the operations of an army in the field. The British army 
stands at a very great disadvantage in this respect, from 
the fact that the population outside the fighting ranks is 

1 We are indebted to the Volunteer Tactical Society of Manchester 
for by far tbe best essay we have seen in any language on the history 
and use of the war game— -that hy Captain Spenser Wilkinson— and 
for the beginning of a series of translations of exercises in strategy 
and tactics by some of the ablest German soldiers of the day. 


not, like that of Germany or France, ready to take up its 
place in the departments which cater for supply and 
transport. This modern perfecting of the efficiency of the 
interior transport of an army is a new strategical weapon 
iu the hands of a general, to bo leckoned among those 
spoken of in the earlier pait of this article. Whether 
with, the British a i my in an imperfect degree, or in a Con- 
tinental army moro completely, this transport must be 
understood to be as much a pait of a modem army as any 
of its “arms.” 'When, during a campaign, an infantry 
battalion is moved by train, it, unless for a “v cry especial 
emergency, requires to have with it the waggons and carls 
which foim what is called its “regimental tiansport.” 

Other transport is required to carry the moie general stoics 
needed tor a brigade, a division, or an army-coips, Thus 
each unit of an army, if it is to remain in a condition of 
fighting efficiency, requites to have with it a gieat number 
of horses and carts. It is impossible to realize the natuie 
of the problems involved in tbe movements of armies unless 
this condition is kept in mind. For instance, when 
the British were moving to Ismailia in 1882, it was no 
uncommon assumption of the critics who at home watched 
the operations as they went on that within a day or two 
at the outside the small force, not exceeding about 10,000 
men, which at first moved thither from Alexandria, had 
effected its landing. Had it been a body of 10,000 
travellers landing from a variety of ships, to bo provided 
for by the civil ariangements of the country after they had 
landed, that might not have been an exaggeiated estimate 
of what was possible. But in fact tbe great ships were 
carrying not only 10,000 travellers, 2 but great quantities 
of stores of all kinds, of ammunition, of railway rolling- 
stock, of engineer equipment, of waggons and of hoi ses. Th e 
landing of these and their passage up a narrow causeway 
was necessarily a very elaborate and slow operation. The 
whole scheme of the campaign had to take account of the 
time which such work would take, and, in fact, as a conse- 
quence of it, more than half the force to be ultimately 
employed was left either at Alexandria or at sea, and only 
arrived at Ismailia many days afterwards, when the landing 
of the first part had advanced considerably. 

The same difficulty in rapidly transferring an army, 
chiefly because of its attendant departments, affects all 
strategical movements by railway. The embarking of 
troops on a railway, and their disembarking from the 
carriages, is an operation of such slowness that for com- 
paratively short journeys it is actually quicker for troops 
to march than to move by railway. The miscalculations 
and mistakes which were made so recently as 1870 by tbe 
French army, from failuro to understand these facts, led 
often to the most disastrous consequences. In one instance 
Gambetta, insisting on sending troops by railway which 
Aurelle de Palladines had wished to march, hampered the 
operations of that veteran by the delay which was thus im- 
posed upon certain portions of the army. There is, in fact, 
between the distance to be moved over and the number 
of troops to be moved by a line of railway a proportion 
which determines whether it is a more rapid operation to 
march or to travel by railway. In a pamphlet published 
shortly after the war the French emperor attributed his 
disasters to the general ignorance of his army as to the 
conditions involved in railway transport. 

An army in the field, however, in addition to having Contm- 
transport present with it for distribution, needs to bo of 
able to replenish its supplies; and, though in fertile su PP 3iea - 
countries like France the feeding of the army may bo 
greatly assisted by requisitions or by opening markets, 
it is impossible to depend for existence on these alone. 

2 The entire army employed in Egypt was about $0, 000 strong. 

Only the force which first landed at Ismailia is here spoken of. 
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Fresh supplies of ammunition at lea^t must be continually 
receivod from a secuie source, and the means must be 
available for feeding the army in case the resources of the 
country fail. Nowadays, and in most countries, the main 
lino of supply is earned along lines of railway ; but, as 
those are always liable to be destroyed by a retreating 
enemy, transport, independent of that which is required 
merely for distribution, must be provided in the form of 
waggons, caits, or pack animals sufficient to supply, for at 
least some days, the entire army. 

Line of The source from which an army is supplied is usually 
toranm- spoken of as its “base” or its “base of supply.” The 
mentions, ^ lrec fci 011 i n w hich, looking forward, a general proposes 
to advance, and along which it will be necessary to arrange 
for supply, is spoken of as his “line of operations.” The 
direction along which the army, having already advanced 
to some distance from its base, is supplied, is spoken of as 
its “line of communications.” Now, as the line of com- 
munications may come to be of great length, as an army 
advances, and as the army needs to have its fighting 
strength available in the front when it is engaged with 
the enemy, it is clear that the long lines of road or rail- 
way along which the food and ammunition are moving 
forward, while parties of sick and wounded men are 
going backward, become weak points in its condition, 
which must be jealously guarded, but are difficult adequately 
to protect throughout their length, without detracting too 
much from the force in the front. In modern war the 
effort of the general is directed to maintaining in its full 
efficiency “ the vast and complicated machine ” which he 
handies, and to breaking up and destroying the efficiency 
of that to which he is opposed. This is the central fact 
to bo kept in mind. -Generals and soldiers, long accus- 
tomed to look at war from this point of view, frequently 
embody their whole conception of strategy in a phrase 
which to a reader, taking it in its simple form, is apt to seem 
like a mere truism — that the great principle of strategy 
is to concentrate the largest possible force at the right 
moment at the decisive point. So stated, strategy may 
seem to have nothing exceptional in its nature, and to in- 
volve no study of the nature of the great organizations of 
men with which it is concerned. But, in fact, this study 
and this knowledge are presupposed by those who thus 
explain their art. It is because armies are not mere 
gatherings of armed men, but have a vitality of their own, 
that some very heavy blows may be struck against them 
without affecting a vital point, whilst a more skilfully 
directed stroke may destroy their whole future power of 
action. An army then, as it stands in the held, is of this 
character, that, while the fighting force directly opposed to 
the enemy is an organism which depends for its vitality 
upon iho trained spirit of order, discipline, and enthusiasm 
or devotion which holds it together, and on the trained 
capacity for mutual and effective fighting co-operation 
which makes it act like one man, it has also, reaching far 
behind it, a long and weak tail, on the safety of which 
its very existence depends. 

4 How, if by employing a large portion, or the whole of 
his own force, against a smaller portion of the enemy’s, a 
general can break up and defeat it, the advantage gained 
depends qn the fact that he has broken up the organic 
unity of this portion. Even if, as may easily happen, he 
has lost more men than the enemy during the effort, that 
very little affects the importance of the result on the future 
of the campaign. The strength of armies cannot be 
measured by counting heads Within the theatre of war. It 
depends upon the organised force that the general is able 
to m and to direct During the earlier battles of the 
1370 campaign, fpr instance, the Germans lost very many 
men the French,, but at Weissenburg they broke 


up the organic efficiency of a French division of about 
8000 men. At Worth they broke up the organic efficiency 
of 40,000 men at leabt. After Woith the French aimy 
which had fought there had for the time being ceased 
to be an effective fighting body at all. Throughout the 
campaign it never recovered efficiency. The German 
forces, on the other hand, though they had lost more fight- 
ing men than the French, had actually increased their own 
effective power. Their organic unity was retained, and 
the spirit which inspired it had been incalculably raised by 
victory. But if a general can in any way interfere with 
the source from which an enemy is obtaining his supplies 
of food, ammunition, and fresh men, he can diminish liis 
fighting power as effectually as if be broke up the organic 
unity in battle. A body of men who are starving can as 
little be held in the bonds of organization as a body of 
men who are dispersed. Hence the slightest movement 
which threatens that long and weak tail already described 
obliges the general whose line of communications is 
threatened to take steps for its protection. 

At first sight it is not very obvious, since each army pos- 
sesses lightly movable troops— cavalry, mounted infantiy, 
and the like — why these should not be able to pass round 
the front of the opposing army, and get at the unguarded 
parts of the roads and railways along which the supplies 
are moving. To some extent, during the American civil 
war, this was actually done by the great leaders of horse- 
men on either side,— Sheridan and Longstreet. In all 
probability a similar attempt will be made in future wars 
by the great bodies of Bussian Cossacks, and perhaps by 
the cavalry of Germany, France, and Austria. But what 
facilitated the raids of the American cavalry of either army 
was the fact that they were moving in a country where all 
the people spoke the same language as themselves, and 
where they were sure to find sympathizers to supply them 
with needed information. Under ordinary circumstances 
the difficulty is that each army faces the other without 
any approach to complete knowledge of the distribution 
of the troops opposed to it. The part of the enemy’s 
line of communication which is nearest to you is also the 
part nearest to the main body of that enemy’s own army. 
In order to get at some parts of his communications which 
would be out of reach of support from the main army, it 
would be necessary to send the assailing light troops to 
points several marches in rear. This involves a long detour, 
an elaborately prepared march, and the risk that the enemy 
may become aware of what is designed. In fact, to use 
the forcible illustration which Clausewitz has employed to 
explain the situation in which the leader of such a raid 
finds himself, he is like a man entering a dark room full 
of assailants, never knowing when or whence a blow may 
be struck against him. 

The situation is altogether changed if, instead of the two 
armies fronting one another directly, one of the two is 
able to make its movements in such a way that, while it 
securely covers its own line of communications, its direct 
march forward threatens to strike the line of communica- 
tions of the enemy. Then the light troops can at once 
strike the most exposed parts in all security. Under 
those circumstances the army whose communications are 
threatened is obliged immediately, for fear of losing its 
means of existence, to turn to face its opponents. The 
advantage so gained by the army which has obliged its 
enemy to conform to its movement is very great. For the 
choice of position can no longer be made by the assailed 
army solely with the view to gaining success in battle. 
It may be obliged to fight in a position tactically dis- 
advantageous, aid if it & defeated the defeat is almost 
certain to be fatal : for it will be driven away from the 
meafis of replenishing supplies. On the other hand, the 
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army to which it is opposed, ii obliged by ill-success in 
action to letieat, falls securely back upon fresh supplies, 
and suffers only in proportion to the extent of its actual 
defeat on the battle-field. 

Aims of Thus the aims of strategy directed against the actual 
strategy, condition of the armies of our time are twofold,— first, to 
breakup the organic force of the opposing army by dealing 
in concentrated force with fractions of the enemy, and 
secondly, to threaten, and if possible to destroy, the enemy's 
connexion with the sources fiom which he draws his 
supplies, Failing either of these opportunities, a superior 
army may nevertheless endeavour to foice on a decisive 
action in order to make its superiority toll. In other 
words, in that case the aim of strategy becomes that 
of securing a decided tactical advantage. It might be 
supposed, since these facts aie known to all men who are 
at all likely to be placed in the command of aimies in the 
field, that opportunities would rarely occur for delivering 
blows of the kind described. In fact, the difficulties in the 
arrangements for the movement of armies are so great, and 
the difficulties in obtaining information of what is going 
on in a theatre of war are so serious, that such chances are 
presented in almost every campaign. Thus in tie 1870 
campaign the Germans, after first breaking up compara- 
tively small fractions of the French army at Weissenbuig, 
Worth, and Bpicheren, succeeded in separating one great 
mass of the French army under Bazaine from the other 
under MacMahon, and in separately crushing them. In 
the 1877-78 campaign the Russian army in Asia Minor 
advanced westwards past Kais against Erzeroum, driving 
Mouktar Pasha back befoie it ; but the arrival of a fresh 
hostile force from the neighbourhood of Van in the south, 
which, marching noithwards upon Bayazid, struck directly 
upon the line of communications of the Bussian army, 
produced an immediate collapse of the whole movement. 
The Russian army was obliged to fall back at once. 
Similarly, in Europe the Russian forces advancing from 
Tirnova had pushed their advance across the Balkans 
towards Adrianople, when the anival of Osman Pasha’s 
army, moving from Widdin upon Plevna at right angles to 
their line of communications, caused the whole movement 
to collapse, and obliged the Russians to turn their attention 
to the force which thus threatened them. 

Relations This movement of Osman Pasha’s illustrates very 
of stra- happily several points in the relation between strategy and 
tegy and tactics. In the first place, Osman’s move was obviously 
ilius- & ^ g enera l character, in what we call its strategical 
bated, aspect, an offensive one directed against the most vital 
point of the Russian field of campaign, the bridge by 
which they had passed the Danube at Sistova. The 
threatening character of the position he took up obliged 
the Russians in some way to dispose of his force. Very 
unwisely they engaged in a series of ill-prepared and ill- 
directed attacks upon him, The result was so com- 
pletely to shatter their forces that, had Osman advanced, 
after his final success, against Sistova, the small Russian 
remnant between him and the Danube must have been 
driven into the river, and in all probability all the Russian 
forces which had crossed it would have been destroyed. 
But, as he remained obstinately within his field fortress at 
Plevna, the Russians in their turn gradually succeeded in 
cutting off his communications, and in obliging him to 
surrender that which they could not take. Thus it is 
dear how a site for an army may be so chosen as, from its 
strategical character, to induce if not to compel an enemy 
to attack it. It is also clear that an army fighting in 
a woll-chosen and well-fortified position, acting on the 
defensive, may inflict serious defeat upon forcos superior 
to it in numbers. Finally, it is clear that such an army 
will, in the long run, lose all the advantages of its success, 


if it is not able to advance and to act offensively when tho 
opportunity is presented to it. It has been convenient to 
illustrate these points from the most recent campaign in 
Europe, but they had been already deduced and were fully 
understood long befoie that campaign had been entered 
on. They illustrate the way in which the experience of 
the past indicates what will happen in future war. The 
arrival of Osman Pasha at Plevna was a complete surprise 
to tho Russians. Its disastrous effect for them was largely 
due io this cause. Apparently the same thing is tiue of 
the arrival of the Van forces at Bayazid. Yet, at the time, 
the existence of the Turkish forces both at Van and 
Plevna was known in London. Tho want of information 
at the Russian headquarters appears therefore to suggest 
the most extraordinary negligence on the part of the 
Russian staff. In any case, the vital effect upon a campaign 
of being able to procure the best information in any way 
obtainable can hardly bo exaggerated. Cavalry being the 
arm employed to spread round an army in all directions, 
to gain information and to conceal the movements of the 
army, is on this account often justly called the strategical 
arm. 

In whatever way strategy is employed surprise and Secrecy 
concealment are essential to its success. On this account ° f o °P era ‘ 
it will continually happen, in selecting a line of operations CSbential< 
or a scheme of campaign, that the most important point of 
all is to carry out just what an enemy does not expect 
Very often successful campaigns, the method of which has 
been subsequently much ,J criticized, have owed their suc- 
cess to the fact that, from a nice calculation of time and 
distance, the successful general has seen that ho could carry 
through au operation dangerous in itself but sure not to be 
the one expected by his opponent. • For the same reason, 
in all the most brilliant and successful efforts of strategic 
skill, steps have been taken beforehand to carry out the 
preliminary movements of an army in such a way as to 
leave an enemy up to the last moment uncertain in what 
direction the blow would be struck. Usually also some 
special effort has been made to induce the enemy to 
believe that he would he attacked in some very different 
direction from that intended. 

One of the means by which this has been most 
successfully accomplished is the selection of the point of 
concentration prior to the opening of a campaign. The 
motives and causes for this “ concentration ” require, how- 
ever, some explanation. It is much more easy to feed and 
supply an army which is distributed over a considerable 
area than one which is closely concentrated for the 
purposes of action. Furthermore, armies when moving 
along roads occupy a very great length. The head of the 
column is more or less distant from the rear in proportion 
to the number of troops, waggons, and animals that march 
by the same road. Hence it follows that the more roads 
an army can employ in its march the more easy will it be 
for its several parts to reach a required point at the same 
moment. Therefore, for facility of supply and for facility 
of movement, as long as an army is out of reach of an 
enemy, a considerable dispersion is advisable. But it is 
vitally necessary to an army entering on a campaign to 
be able to get all its parts together before there is any 
possibility of an enemy’s attacking it. Otherwise it 
would be in the position of exposing some of its fragments 
to the danger of being separately attacked by superior 
forcos of the enemy, and having their efficiency destroyed 
before they could be supported. Hence a concentration 
out of reach of au enemy’s concentrated army is tho pre- 
liminary necessity of every campaign. 

Though it is nearly always to the advantage of a body 
of troops which comes in contact with a hostile force 
inferior to it in fighting power to fight with it and 
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destroy its organic unity, yet a small force may for a time 
succeed in delaying the movements of one very supeiior 
to it The fighting power of an army depends upon the 
number of weapons that it is able to bring to bear upon 
its enemy. Now, as for rapid movement that does not 
fatigue the men an amiy is ordmaiily obliged to march 
along loads, it follows that the number of weapons avail- 
able foi fighting in front of the line ot maich is very 
small. Hence, though a geneial may ha\e under his com* 
maud a veiy largo body of troops, representing a very gieat 
amount ot power when that powei is developed, yet as 
long as he is simply marching ioiward ho cannot imme- 
diately use that power at the point which the head of his 
column has icached. In older to do so he must bring 
those men who aio fai away from the front up to a 
position in which they can use their aims. Such an 
operation often takes a very long time. The time becomes 
much longer if, instead of marching on a road thiough 
open country oi between hedge-rows, he has great mountain 
piecipices on either side of him, so that he cannot easily 
get his men out of the path in which they are. Or again, 
if he finds that it is necessary for him to develop the 
power of his army in Older to force his way across a bridge 
o\er a river, it may be necessary for him in the fii&t 
m&tance to extend his artillery and infantry along the side 
of the sheam ncaiest him in order to use his weapons ; 
and then, when he wants to resume his march, ho may 
have to bring them back again to the bridge. These are 
instances of the delay which is imposed upon armies which 
ha\e to force their way through “defiles.” 

Now, if a small force is employed in delaying a 
huger one, which it does not intend seriously to engage, 
its object; almost always is to induce the larger one thus 
to “ deploy ” its force from the march to a position for 
fighting, purposing itself to escape before the enemy 
seiiou&ly attacks it It may seem at first that, as the 
small force has itself necessarily to pass from the maich 
formation to the fighting position and to return again to 
the march, theie is no gain of time. But, in fact, if the 
successive positions be judiciously chosen for the small 
force, it is extremely difficult for the general commanding 
the superior army to know what number of enemies he 
has before him. If, not wishing to delay the movement 
of his army, he deploys too small a force, the defender 
may use his whole power to inflict a crushing defeat upon 
this before it can be supported. If, on the other hand, 
he deploys a force sufficient to destroy the body opposed 
to him, this must involve a long delay, and very probably 
he will find, when he moves to attack, that the defensive 
foice is already gone, or has left only some light troops to 
make a show up to the last. By such means again and 
again in war a small force employed in well-chosen ground 
has been able to hamper the movements of a superior body 
and to gain time for other operations. The different 
applications of this detaining power of small bodies are 
so numerous that hardly any problems either of strategy 
or tactics are intelligible unless its nature is understood, 
The essence of it lies in the smaller body not allowing 
itself to become so engaged as to have its organic unity 
destroyed by defeat. 

The simplest application of this detaining power of small 
bodies occurs in this way. Suppose, as often happens, 
that two allied armies, or two parts of the same army, 
are moving to unite against an enemy. It may happen 
that by sknful dispositions or the chance of war the general 
engaged against them in able to interpose between them 
whilst they are still several marches apart from one 
another. _ Suppose now that in a country favourable to such 
an operaidon he employs a small portion of his own force 
tb the mttk of one of to opponents, whilst he 
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throws the bulk of his forces against the other. In 
attempting to defeat this body before it can receive 
support he holds a position of very great advantage. This 
is the situation which is commonly described by saying 
that the general in question is acting on “inteiior lines” 
against the two armies opposed to him. But it is vitally 
important to his success in this matter that he shall 
succeed in defeating one of his opponents whilst the other 
is still some marches off, otheiwiso their union against 
him on the field of battle may, from the vciy fact of tlieir 
striking his position from different dnections, piove even 
more disastrous to him than if he had allowed them to 
unite before he attacked them. Thus when Napoleon, 
during the Wateiloo campaign, had broken in ab Chailcioi 
upon the intended point of concentration of the allied 
armies, he, with Ney opposing Wellington at Quatie-Bias 
long before the English army was concentrated, and 
himself able to act with the bulk ot his forces against 
Blucher at Ligny before the Prussian aimy was fully con- 
centrated, was acting in the most perfect way upon in tenor 
lines. But, when at Waterloo, whilst he was still engaged 
with Wellington in his front, Blucher bioke in upon his 
flank, though the bulk of the French army was still 
between its opponents, that was a position of disaster. 
During the 1866 campaign the Prussians crossed the 
Bohemian mountains in two separate ai lines, — one fiom 
Silesia under the ciown prince, one fiom Saxony and 
Prussia under Prince Frederick Chailes. Had the army 
under the Austrian commander Benedek been concentrated 
in Bohemia, so that, whilst one part of his forces detained 
either the crown prince or Prince Frederick Charles, the 
main body had been thrown against the other, the general 
would have gained all the advantages of interior lines. 
But, when on the field of Sadowa, whilst Benedek was 
still fiercely engaged against the army of Frederick Chailes 
in front, the ciown prince broke upon bis flank, though 
the Austrian army was still in one sense between the two 
Prussian armies, it was so only in a sense disastrous foi it. 
This event, in which an army attempting to take advantage 
of the separation of two opponents is crushed between 
them on the field of battle, is described by German soldiers 
by the phrase that such an army is taken “tactically 
between them ” (“ in der taktischen Mitt© ”). 

The operation of acting on interior lines was the favounte 
form of Napoleon's strategy. He would have condemned 
unhesitatingly the attempt to carry out any plan of 
campaign which involved such a combination as the 
Prussians attempted in 1866. But in his day armies 
were not connected by telegraph. In speaking of the con- 
centiation of axmies prior to a campaign as necessaiily 
made out of reach of a concentrated enemy there is this 
reservation to be noted. If two armies acting against a 
third can so nicely time their union as to strike against 
the enemy on the field of battle within a few hours of one 
another, they gain all the advantage of getting their enemy 
“tactically between them.” The difficulties, however, of 
this nice adjustment of time are so great that no prudent 
commander would deliberately beforehand arrange his 
general concentration in this way on the field of battle. 
Nevertheless, the fact that it is sufficient for the armies to 
have effected their junction so nearly as to be within 
reach of mutual support on a field of battle consider- 
ably enlarges the area within which their union can 
be accomplished. Thus at the beginning of the 1866 
campaign the Prussians had fixed the point of junction 
of their two armies at Gitchin ; but, though it would have 
been possible for them to have joined their forces on June 
36, they did not carry out this actual Meeting. They 
were content with the fact that the two armies were by 
June SO in close supposing distance of one another. 
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They only actually met on the field ot battle of Sadowa. 
The effect of the selection of a point of concentiation, as 
tending to leave an enemy uncertain as to the direction 
which a general purposes aftei wards to take, can hardly be 
better illustrated than by Napoleon’s concentration in the 
Waterloo campaign. By gathering his army at Philippe- 
ville, Beaumont, and Solre, he threatened Mons more 
directly than he threatened Charleroi, and theieby tended 
to prevent his enemies from concentrating against the 
point of his intended attack 

Depots There is a peculiarity in the stiategical aspect of British 
SU P" campaigns beyond sea against savage tribes which requires 
ies a short explanation. Usually the difficulty lies in trans- 
porting from the base towards the fiont a sufficient 
quantity of provisions without eating them up on the road. 
Wince the animals and men employed in transporting food 
and ammunition must themselves be fed, it is evident 
that if we send supplies for a day’s journey fonvaid the 
balance available for feeding the troops will be the amount 
the tianspoit can cany, less two days 7 food for themselves, 
that is one day forward and one day in coming back. 
Similarly, for a journey of eight days to the fiont sixteen 
days’ food for the carrying animals and men will have to be 
deducted. In fact, more than this will be required, because 
when the journey is extended beyond a certain limit there 
must be occasional rest days. It is clear that if, as was 
the case in Abyssinia, in Ashantee, in the movement on 
Srkukum’s country, and, though with different transport, 
on the Nile and in Egypt, a maich of many days beyond 
all supplies of food not carried by the transport has to be 
made, a point will be reached at which the animals begin 
to cat up all the food they carry. This can only be met 
by the system of deputing. That is to say, an accumula- 
tion of large supplies of food is made as far forward on 
the load as possible, and then from that point it is again 
pushed forward by one relay of transpoit whilst others fill 
it up from behind. But here again another point arises, 
if the whole army to be employed on the expedition were 
pushed forward to the front where the supplies are being 
accumulated, these supplies would he eaten up as fast as 
they arrived. The fewer the troops in the front the more 
rapid will be the accumulation. Hence the great secret of 
a rapid advance in this case is to keep in front only as 
many troops as are necessary, when well entrenched, to 
guard the accumulation of supplies. The more completely 
all others are kept back from the front the sooner will the 
expedition achieve the object for which it is employed. 
These are incidents which repeat themselves on every 
English expedition, while at the same time complaints are 
continually being made of the generals during the course 
of the campaign for the delay involved in their doing 
the very thing which hastens achievement. 

Tactics. 

In speaking of the changes which have affected strategy, 
we declared our belief that the weapons of strategy have 
changed since the Napoleonic era even more completely 
than those of tactics. It now becomes necessary to 
define the limits of what this statement implies. We 
have shown how, even in questions of strategy, the spirit 
of subordination and the nature and kind of co-operation 
which a minor leader has to give to his commander- 
in-chief have been affected by the changes in the size 
of armies, the scope of operations, and the developed 
facilities of communication and supply. This change, 
however, of the spiut of organization is, in so far as re- 
gards strategy, a comparatively secondary matter. Among 
the few men engaged in the actual command of armies 
and army oofps,it is almost an affair of personal arrange- 
ment and of mutual understanding how far the sub- 


ordinate acts independently, and how fat he merely canies 
out the piecise directions of his supeiior. "Where men 
are so w ell known to one another as 'were, for instance, 
the leaders of aimies and army coips of the Germans 
during the campaign of 1870, the geneials of such great 
bodies as these could judge from peisonal knowledge of the 
chaiacteis of those undei -whom they weie acting what 
degree of latitude to allow themselves in the interpretation 
of orders. We see the evidence oi this everywhere. This 
personal confidence, this mutual knowledge of one another 
among the higher leadeisof armies, has become an essential 
instrument of modern war. The general who has men 
under him whom he does not know and cannot kust suffers 
now in a degree in which he never suffered before. 

But when we come to compare the effect of modern 
changes on the spirit ot strategy, in these matters of 
discipline, with its effect on tactics, there is no proportion 
between the two. - 

Discipline is the very life-blood of an army, and it is lmpoituice 
on the field of battle, that is, within the province of ot »wch«im. 
tactics, that it shows its potency. To interfere in any cl11 ' 
way with this spirit, as it determines the power of the 
commander over his men in the presence of the enemy and 
under the stress of battle, to introduce the least malignant 
influence into it, is to blood-poison the army. Tlierefoie, 
as no army can nowadays hope, in presence of a modern 
enemy armed with the weapons of to-day, to carry out a 
system of manoeuvres in which discipline can be main- 
tained with the old facility, and under conditions so 
favourable to it as those of the past, we must approach the 
subject with a caution proportioned to its vital importance. 

Curiously enough it is from an English scientific author, 
from Mr Darwin, that one of the ablest of lecent German 
writers on war has borrowed the penetrating phiase 
which sums up the essential element, common to the 
discipline of the past with that ot the present, which it is 
vital to us not to shake or to impair. The engrained 
habit of mutual confidence among all ranks of a regiment 
is the factor in its strength which attracted Mr Darwin’s 
attention as the cause of its incalculable superiority in 
power over an armed mob. Baron von der Goltz accepts 
the statement as true, without reserve. When, however, 
we come to consider what has enabled armies to acquire 
this engiained habit, we are met by some very curious 
experiences. In the first place, the instinctive habit of 
obedience to a word of command, as coming from one who 
has the right and the duty to give that command, has to be 
earned into the very limbs of a man. When cultivated men 
of mature years entered the ranks of the British volunteers 
during the early stages of the movement, some very 
amusing protests appeared in print as to the dreary 
monotony of the mechanical contortions which represent 
the early phases of recruit drill. A certain pity or 
sympathy was expressed for the poor soldiers who had to 
spend their lives in such uninteresting tasks. It would 
hardly be too much to say that the complaints of these 
very superior persons showed a want of philosophic acute- 
ness, which is entirely absent from the minds of the 
most zealous volunteers of our day. No one understands 
better than these the fact that in the dull mechanical 
routine of those incidents of lecruit drill is laid the 
foundation of all military power. The zealous barrister, 
who at thirty-five always found himself turning by 
mistake to the right when he was ordered to turn to the 
left, who found it impossible to supple his limbs in the 
required extension motions,” was unconsciously illustrat- 
ing the weakness of the most zealous untrained armed 
man. With the best of wishes his body was so little 
under the command of his own mind and will that he 
could not, much as he wished it, place it at once under 
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the command of anyone eke Much less could he cut out 
that disturbing element himself so far as to obey m 
slmctivcly, and without a certain element of resisting 
individuality, the command he received 

Now the capacity to act togcthei under the oiders ot one 
man can ne’vcr be dispensed with undei any of the condi 
tions ot modem war The instinctive obedience of a rank 
of soldiers to the oidu to turn “Right about/ when that 
order sends them back into the giound where shells are 
bursting and where bullets are raining, has been a power 
m fighting too great for ns ever willingly to thiow it 
away Some humorous illustiations oi its effect on 
soldiers, and of the victory winning powei which an even 
apparently unintelligent submission to this authonty of 
instinct has given, more especially to English soldiers, 
are mentioned m tho article Arm\ (vol xi p 589) In 
proportion as men understand war they value this effect, 
and would be unwilling even t® dimmish at a given 
moment actual loss of life if that diminution yere secured 
by any sacrifice of this powei An old English battalion 
trained to the absolute perfection of such mechanical 
obedience was a splendid fighting instrument No tram 
mg, however perfect, to take advantage of giound, to seek 
cover, to glide on to the weak points of an enemy, wilt 
compensate, even m these days, a deficiency m that habit 
of uttei self abnegation, of entne suboidmation to the one 
purpose of united action under assigned orders But, 
under the modern conditions of war, the loss inflicted 
withm a given time by the terrible weapons now m the 
handb of all aimies is so gieat that the very formations 
under which on a paiade ground the armies of the past 
prepared to move in actual fighting under the oicleis of 
their commanders are mechanically as much as morally 
dissolved Not even can the voice of the captain or the 
subaltern be heard, much less that of the lieutenant colonel, 
above the dm of breech loader b and of shrapnel shells 
It is not therefore with a light heart, not willingly, not as 
thinking that a dispersed order of fight is something m 
itself more powei ful or more advantageous than a rigid 
formation m which ordered and orderly movement is easy, 
m which foice can be concentrated, m which the habits of 
discipline can be more certainly maintained, but of dire 
necessity, that the most experienced soldieis of our day 
have come to the absolute conviction that only by preparing 
armies for fighting m dispersed order can discipline be 
maintained at all The gieat problem of modern tactics, 
m so far as it concerns actual fighting, which regulates 
everything else, is how to maintain the old unity under 
the new conditions which make it so difficult 

Infant) y 

This much at least we know, that from the moment 
that infantry are actually involved m a modern breech 
loader fight all manoeuvring has ceased to be possible 
The natural and the necessary deduction from this is that 
the only influence which can be exercised upon such a 
fight by any but very subordinate leaders is to throw 
into it fresh bodies of men who till then have been 
retained in close formations Now the experience of the 
1870 battles showed clearly that the effect of fresh bodies 
thus thrown mto a fight is very great indeed Moreover, 
that experience showl further that the direction m which 
the fresh few is thrown into a contest already engaged 
between ^towo bodies of infantry is vitally important in 
detwnming how great the effect of the blow so delivered 
will be The tendency of my great fight is to break up 
i$*to a mim of partially rndepdndout actions. Therefore 
it alwet always Jtopos that & each of these there are 
#u both sides weak JWts* which present eppor 

These ansa either from cir- 


cumstances of ground or from the inevitable disconnexion 
produced by isolated action of particuhi bodies of troops 
Skill now consists m taking advantage of these oppor 
tumties, m anticipating the conditions undei which they aie 
likely to occur, m preparing to escape nom similar dangcis, 
and m pressing home a success Here then is the way m 
which the organization spoken of above as the niuu of 
battle action makes itself felt It is impossible now f < i 
the commander in chief of a great aimy to be re id} at each 
part of a battle foi one of those emeigencies Scaudy 
can the commander of a division of 10,000 men, or evtn 
the commander of 3000, meet all the local m jduit f liat 
occur At each stage of the hierarchy thou is needed r 
man who, in. proportion to the extent of tbo o^oi tunity 
oi the danger, is ready to seize oi to meet it 

But among the means of doing this which the piactical 
expenence of the Piussians taught them l cne which 
tends more and more to be forgotten as the f ncn of 
the great camp ugn aie lost m the distinct of the ja^t 
As the phases of any battle now succeed one another a 
time comes when the fight sways foiwaid, and many men 
are left behind out of the immediate region of the combat 
Often these straggleis are more numeious than the men 
engaged in the actual shooting line They may be m a 
wood or for some othei reason out of tho reach ol the 
enemy’s projectiles, oi they may at all events net be 
severely exposed to them What is wanted is to take 
advantage of this wasted power and to thiow it into the 
fight This can only be done effectively by getting the 
men into closed bodies, and so bringing them again undei 
orders and discipline This was what the Germans — oi 
to speak moie accurately, the Prussians, who in all these 
respects were head and shoulders over all their Geiman 
compatriots — habitually did 

The study then of the mode of prepaimg infantry loi the 
fights ot the future does not in these inner cncumstance of 
battle consist in training them foi some paiticular loans of 
attack nearly so much at least as m the following points — 

1 In accustoming the men, is soon as fiom my cause they fin 1 
themselves thrown out ot the actual fi b hting line in 1 out ol the 
stress of fire, to place themselves instinctively and is quickly is 
possible undei the oidcis of some olficoi who can b t them into 
older, and either lead them on or aw ut the me went wlun tl 
services of a foimed body ol men will become lnvdual k 

2 In accustoming officers to seek all opj- oituuities foi ic foi iiiiug 
dispersed men at the cai best possible monunt, 

8 In maintaining such close oidei as is j ossible as lon b as it 
can be maintained without risking ova whelming bss ol life tml 
dire confusion,— hence theiefoie the bi caking up into sit h sm til 
oiganized bodies as by taking advantage of ground oi otha mi ms, 
may be able to presen o unity of action lon b u thin would b 
possible with greater masses , 

4 In keeping up by the action of the higliei r inks of the 
military hierarchy the fighting connexion betwc on the se 1 o lie , by 
the judicious employment of fresh foice or of lesims that litre 
been made up out of men that have been alie idy en^xgt 1 

5 In providing foi the continual replenishment of ammunition 
close to the fighting lme of at lea^t all those who no not ictually 
engaged m it, and tho continually thiustmg into the lighting lino 
of men well supplied with ammunition to \ ush foi w aid the 1 tni so 
that those who have exhausted then ammunition m xy be item pin d 
w lthout having to f dl hack and 

6 Above all, m practice and tiamrng during pexce m a mode of 
action which cannot be simjly learnt on a pi ido giound by Ik Ip 
of drill seigeant and words ot command taught by rote 

We have taken first this question of the change which 
has taken place in infantry fighting, because it is on tho 
forms of infantry fight that the changes in aim a.mcut 
have produced their greatest effect, because the mam sub 
stance ot an army always consists of mtantry, and because 
the changes which have occurred m the use of the other 
arms, artillery and cavalry, hare been determined by the 
changes in infantry tactics tod arms more than by any 
other cause, though th*dw#piwntJ M siadlswtaatotwwt 
has also e«eeted them. 
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Now the danger which faces any Bntisli army under 
present conditions m pi ©piling for modem battle lies m 
the fact that a lon b peace following upon the great wxis 
of the end of the last and the beginning of the present 
centuiy has tended to steieotype form** which were on,m 
ally based upon the battle e\[ enence of the past There 
is a thead of change wheie clnn b e is requned, because 
officers and men have come to look upon the a rcat tiadi 
tions of the past as sacred In England men \ush to 
follow m the footsteps of the soldiers who acquired an 
expoi lence under Wellington such as no men since then 
ha\ e had It is m its essence a sound and healthy feeling 
But there is the greatest dan a et lest names should be put 
for factSj lest m the veiy act of servilely copying forms 
we should i to noie alto b ethoi the punciple which detei mined 
the action of oui foiefatheis They started from the e\ 
pcnences and necessities of the battle held as these existed 
m their own dry They based their foims upon those 
necessities If we would really imitate them we must m 
this do as they did We cannot take then forms based 
on the battles of then own time, and then work forward 
from these forms to what we shall do on the battlefield 
now We muot fiankly face the fact that, the ch rracter of 
battles having changed, we must woik back from the con 
ditions of oux present battle fields to the peace foims which 
will piepare oui soldiers for them 
Practic tl Terms undei such cncumstances become confused Men 
work talk about the practice of forms m winch their life is spent 
as “practical work” They look upon all experience 
gathered fiom the fields wheie shells actually burst and 
where infantry fireaims are used to kill as “ theoretical’ 
The truth is exactly the opposite Such merit as the 
older drill at picsent has is due to certain theoiotical con 
sideiations which were at one time soundly deduced from 
piactice m the past The only piactical work is that 
which tends to piepaie men, not foi the inspection of some 
general on a paiade ground, but foi actual war An army 
is doing a practical > work m the preparation for its real 
duty, that of winning battles It is employed on mis 
chievous theoretical work, on false theory, wheaevei it is 
doing anything else 

Coniiol Now this one thing is certain, that, whereas the gieat 
dull fighting foi matron of the past foi British mfantiy was the 
line, that formation can be used no longer m actual fighting 
against tioops armed with modern weapons, unless excep 
tionaliy m purely defensive positrons, where its trained 
cohesion is of little importance, because cohesion is m 
any case easy All rigid drill is at pi ©sent based on the 
assumption that wheels of parts of this line are necessary 
in order to enable the tioops to keep together shoulder to 
shoulder What is requned is not this, but that we shall 
obtain by completo organization down to the lowest units 
a command of file and a command of groups Of all the 
incidents of a modern fight that of which it is the hardest 
to give any conception to a man who has not seen mfantiy 
possessed of the enormous facilities for firing which are 
supplied by modern arms is the intense absorption m the 
meie fact of firing, which almost like a catalepsy takes 
possession of the man who is using his weapon against an 
enemy, or, as may often happen m close country, against 
nothing at ail Many of the rifles that were picked up on 
Mayuba Hill were found, at the last moment when the 
Boers were closing, sighted to 800 yards It is noted as a 
quite lemaikable instance of presence of mind on the part 
of a Russian sergeant during the attack on St Privat, that 
hs personally took caie that the men reduced their sights to 
the proper range as they advanced Now this illustrates 
Perfectly the kind of trained habit which we need by our 
modem drill to induce m men m action. We want to 
educate men so that they do not fire under the conditions 


of a catalepsy Now experience has shown that this can 
only be done by having men who aie not themselves filing 
trained to look after those who aie firing, so that the 
fue may be regulated, effective, and deliberate The men 
themselves must be trained to file only under orders, and 
not under the influence ot a tendency to fire morel} to 
lelieve then feelings We cannot put bettei what is m 
vohed m these necessities than m the following woids of 
Colonel J II A Macdonald of the Queen’s Edinburgh 
IUfle Volunteer Brigade — 

How is this to he done * How hut by s > ie 5 ulaily, consistent! v , 
and i eisistcntb rutting the soldici through the action ot fum*, by 
oidcis that it shall be a second natuie to tut Ins idle only undei 
contiol of his superioi, and not otherwise "What is wanted is the 
conviction in the mind of eveij mstructoi, fiom the highest to the 
lowest, that his men should never leave a pandc without having 
^amed something m lire discipline — that is that file control dull 
be one of the mam points m view as a nectssarj \ nt ot the woik 
to he peifoimed on evciy*oceasion whin men are bang dulled, 
exeicised oi inspected, from the moment that they know the lillo 
exei uses untif the day when they leave the service Let some ct 
the time which formeily was spent in. a peipetual foim dull to 
pioduce a military machine that had a steadiness in foi matron 
which nothing coull shake be now spent m producing b} a pei- 
petual oo itrol drill a hung oiganism which shall hive a steadiness 
m the use of fiio which nothing can shake The tioops that shall 
be found most m the hands of the commander m the mattei ol 
hie will, csstt ns panbits be invincible 1 

But m order that we may secure this end it is essential 
that the organization be carried down to the smallest groups 
within a company, and our dull must be adapted to deliver 
such groups as methodically and regularly as possible within 
the zone of fighting 

It does not appear that any adequate experiments have 
as yet been made to determine the means by which this 
can best be done Experiments dining peace time are m 
no sense wholly satisfactory In order that they may 
be worked out propeily they requne to be watched at 
every stage by men who have closely studied the experiences 
of modern war, and know what has been done by other 
armies, who have learned from those experiences not 
slavishly to copy what was done by men who weie them 
selves experimenting under the dread conditions ot actual 
warfare, but to extract fiom them sound lessons foi future 
guidance To quote again fiom Colonel Macdonald 

“ "Would it not bo wise to do what is done in other dcpaitments 
of militaiy uence, and giv e some facility foi practical and exhaus- 
tive experiment 1 In all other depaitmeuts piactical experiment 
goes inemly and expensively on Thousands of pounds are spent 
on a gun which penetrates another inch oi two of aimour New 
and thicker plates aie rolled A new * Big Will is built and 
again clashes thiough the aimoui with its fust shot and peihaps 
blows off its own muz/le with the second Tiea&uie devouring sea 
monsteis are built supeisedmg one another at shoit mteivals 
Torpedoes, torpedo boats, and machine guns are subjected to ciuual 
experiments But fiom the nature of the material with which 
expenment has to be conducted m the case of the most impoitant 
land fighting machine — the mfantiy— the circumstances au> 
exactly leveiscd. Experiment would cost nothing hut, while 
mventois can experiment in armoui metal, gun building and 
lifling md explosives, before offering appliances to the Government, 
there can be no piactical experiment with the only material out ot 
which the mfantiy machine ot war is made without oidei from 
authonty It is only by leave of the state, thiough its officers, 
that any proposals to lmpiove the woikmg can be tested, and— as 
is the case m all inventions — not only tested, but developed and 
improved by experiment Almost all successful invention is the 
result of alternate thought and experiment Thcie is also the 
further difficulty that the pioposers of tactical improvements me 
not independent men, but servants of the owners of the material 
They cannot consistently with discipline pioceed as other inventors 
are able to do They cannot canvass higher officials, or exeit 
extraneous influence They may not use the soldiers who happen to 
be under their control as material for experiment 

4 ‘ Further, even if it be peimittod to them to exhibit these ideas 
experimentally, the material with which they must do eo is not 
dead material, plastic and abso lutely passive They have to test 

1 Qmmm Seim m Parade, or PnU without Stays (p 118), by 
Colonel the Bight Son J H A Macdonald, 0 B , M P , 
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their invention with material? -which have been turned into a 
machine already on a difleient system, and have theiefoie a -way 
of working which unconsciously at first militates against the dis- 
play to the best advantage of the new idea ” 


These conclusions appeal unan&weiablc. Though, lor 
the reasons which aie implied in the very sentences we 
have quoted, we are not as yet prepared absolutely to 
advocate any specific system, it appears to us that the 
method of working which has been suggested by Col. 
Macdonald promises such valuable results that it ought 
at least to be fairly tried on a large scale. It has recciv ed 
the waimest possible support from the best infantry sol- 
diers of the English army — fiom Lord Wolseley, flora Sir 
Donald Stewart, and many more It has been approved 
in principle by many others, who have not had the oppor- 
tunity of examining its practice. It has been successfully 
tried and experimented upon so far as peace-trials go, both 
at home and in the colonies, and 1ms been greatly appreci- 
ated by those who have tried it. It consists in a method 
of permanently arranging a company in four ranks, so that 
from these the successive bodies of firing line supports and 
reserves may be successively sent forward. It has seveial 
important recommendations. It limits the front of a 
captain’s command. By forming groups of eight men of 
those who stand side by side in the fours it carries organi- 
zation down to the lowest point, while it tends to bind 
together, by the principle of comradeship, the supports 
who successively arrive to the men who are in front. By 
making this comradeship apply to*those who form the two 
adjacent groups of four of the company when in line, it 
ought certainly to facilitate the re-formation of the com 
pany. At present if one man is lost in the front rank of a 
company, the whole have to be numbered again in order 
to enable it to form in a column of fours at all. On Col 
Macdonald’s system each group of eight being fixed, the 
company can be fitted together by the gathering of these 
groups in any order, so long as all are in their proper places 
within their own group of eight. 

In any case, going back once more to the experience of 
the past, we are now at a time in these matters very like 
that which preceded the Peninsular War. The drill which 
was employed in the Peninsula was in all essentials worked 
out by Sir John Moore in a series of experiments con- 
ducted at the camp of Shorncliffe. No more important 
results were ever obtained by peace-training for war than 
those which were deduced from these experimental exercises. 
If we really reverence the great soldiers of the Peninsula, 
this is the way in which we shall honour them. We shall 
not do what they did not. We shall not accept from the 
traditions of the past forms which are not adapted to actual 
warfare. We shall not write drill books in the study or 
the bureau, and force field movements into conformity with 
them, We shall employ for the work of our great camps 
of exercise generals who have made an exhaustive study of 
the present conditions of warfare, and staff-officers who can 
assist them in their work We shall experimentally try 
“those suggestions which have upon them any reasonably 
good stamp of approval by military men of skill.” We 
shall really and crucially investigate them, “with oppor- 
tunity afforded to proposers to meet difficulties that may 
be suggested,” * Those proposals which can be defended 
from serious theoretical objections should be submitted to a 
few months experiment in selected regiments, and reported 
on as tq their practical working in the essential points of 
simplicity and nnhEojtmity pf manoeuvre, adaptability to 
circhmstamiee arising, maintenance of order, retention of 
unity d c omman d^ rapid recovery of exact tactical form, 
and fire cpnfew Sthch let austerity take what is best, it 



The Russians at one time adopted and abandoned a 
system of working by groups of four. So far as we are 
able to peiceive, Colonel Macdonald’s system is not open 
to the objection which led the Russians to abandon their 
method of fours. They found that, when they had formed 
their groups under a “father” who became the leadei, 
the men were so much attached to one another that as 
soon as one was wounded all remained with him, so that 
every time the enemy wounded one man four were put 
hors de combat. It is clear, on the one hand, that this 
is an objection that would not present itself in mere peace 
practice at all, so that the necessity for criticism applied 
at the time from actual experience of fighting shows itself 
forcibly. On the other hand, it by no means follows that 
the difficulty would not be overcome by such a closer 
association of groups as Colonel Macdonald’s system ap- 
pears to promise, and by a trained habit of trusting that 
the wounded will be properly cared for by the men assigned 
for that purpose, and a knowledge that the business of all 
those who are able to continue the fight is to ensuie the 
safety of the wounded by securing victory. 

It will be obvious from what we have already said that 
we do not believe that any army in Europe has as yet 
solved the question of the most effective mode of delivei- 
ing infantry within the area of modern fight, and that 
nevertheless we believe that data now exist from which, 
with proper experiments, a method might be adopted which 
would at least give to that army which adopted it incal- 
culable advantages in the earlier battles of a modern war. 
The one point that must be thoroughly realized is that 
the firearm of the present day has become the determining 
weapon, for the development of the efficiency of which all 
tactics must prepare the way. 

That brings us to another matter of vital importance. 
As long as the shock tactics of the past were possible, the 
neat drills of the parade ground were the essence of sol- 
diering, and therefore, when a few rifle regiments at first, 
and afterwards the army generally, had liberty to prac- 
tise shooting, that was looked upon as an accidental and 
exceptional thing unconnected with the real business ol 
the soldier, and therefore with his everyday life. This 
unfortunate divorce between the work at the butts and on 
the manoeuvre-ground, once established in the habits of an 
army, cannot for many years be cured. It exists still. 
Yet every manoeuvre in which careless aiming, careless 
expenditure of ammunition, and wrongly adjusted sights 
are permitted is a direct injury to the fighting efficiency of 
the force which manoeuvres. Nothing else can compensate 
for the evil so done. Good shooting, and movements 
tending to give to good shooting and good weapons the 
greatest possible advantage, are next to a healthy moialo 
the essence of modern fight. 

Nevertheless, it is the training of the spirit of an army, 
the bringing home to all ranks of the objects now to bo 
aimed at, that is the difficulty in all these matters. The 
very strength and power of discipline in its formation and 
engraining of habits is that which makes an army so hard 
to deal with when habits have to be changed. 

In the present condition of the tactical question it has 
seemed to us essential to devote so much space and pains 
to the enforcing of these points that we cati only lightly 
touch on several questions that have been most eagerly 
discussed in relation to infantry tactics. 

The question of long-range fire against reserved fire is 
mainly a question between material and moral effect. It 
seems no doubt a strange thing, when we have enormously 
increased the range of modern weapons, that we should 
throw away that advantage arid allow an enemy without 
firtog a shot at ten to pass over a large am of ground 
where we could in%t Joss on tem m 


Long-range 
sad re* 
mn<l fire. 
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far as we can train picked shots to fire at long ranges, so Nevertheless, when all these allowances ha^ e been made, 
as to disturb the movements of columns, and to interfere and while it seems as important as over to realize vhat 
with artillery, it is well worth our while to do so. Hut advantages the sudden effect of reserved fire may secuie, 
with the utmost training that we can give them the mass the fact remains that under certain veiy possible condi- 
of men in the ranks of an aimy never will become good tions of fighting an extensive employ mont of long-tange 
shots at long ranges. Almost all fire, therefoie, at Jong file may be advisable, and it is therefore right that eveiy 
ranges becomes unaimed fire, and an enemy can to a great aimy should prepare for such an event, 
extent avoid exposing himself on the giound where the For instance, in an attack on the forts' with 

fortuitous rain of bullets is falling. Meantime the mere which the French have coveied their fiontiei, it is ex- 
fact of firing having begun puts the troops who aie firing tiemely probable that the Get mans, bung close to then 
almost beyond the reach of orders. Their o.wn excite- own magazines, and therefoie able to employ a piactically 
ment and the noise together make it most difficult to give unlimited amount of ammunition, will o% erwhelm these 
them any directions. Sights that have been fixed for places with long-range infantry as well as with aitilleiy 
the long range are not changed to the shoit. The fact fire. There is no doubt that thoii infantry has been 
that, despite all their efforts, the enemy continues to ad- practised in firing volleys at very long range, and fot such 
vance demoralizes them, and despite his losses encourages purposes it would be certainly comparativ ely easy to ensure 
him. These are considerations which aic not taken into the delivery of actual volleys. It may oven be the case 
account m the arguments of those who base their con- that in defensive positions, where the extent of giound 
elusions merely on the amount of loss which may be in- open to view* is considerable, long-range infantry fire regu- 
flicted at very long ranges. Yet, at all events up to 1877, lated by volleys may be attempted. We cannot, however, 
they had in actual fighting proved supreme. It may be see how it would be possible to attempt this during an 
the case that a very highly trained army, using long-range attack unless one special body of troops be assigned for 
volley firing under effective control, might produce such the work of long-range fire, in order to occupy the atten- 
loss upon an enemy approaching that it would make his tion of the enemy while other forces advance to the 
actual attack upon a position impossible What is certain attack. On the one hand, the discipline of the French 
is that, up to 1877, there had been no experience in war army was so loose during the campaign of 1870 that it is 
which proved that such long-ranged fire was as effective quite possible that long-range fire might be much better 
as fire carefully reserved for the ranges within which brought under control than it was by them , on the other, 
infantry can use their arm with the greatest effect, it is emphatically necessary to assert that the difficulties 

Such at all events was the experience of the 1870 cam- involved in a free employment of long-iange fire are not 
paign, and it confirmed the experience of previous wars in merely those of an adequate supply ot ammunition, but 
certain iespects which, as will have been seen from the that those considerations to which we have diawn atfcen- 
above account, depend rather on the condition of men’s tion must be taken into account, ft an aimy is sufficiently 
minds than on the efficiency of weapons. Both, however, well in hand for the choice between long-range file and 
in the German army and in the French an immense im- reserved fiie to be m the option of the geneial who com- 
pression was produced by the incidents of the attack on mands, then undoubtedly cases will arise when each may 
Plevna. There is no doubt that there the certainly un- be used with advantage. Certainly it would not be a 
aimed fire of the Turks produced an enormous effect, wise or safe thing for an army to eniei the field without 
Skobeleff, when he had at last succeeded in reaching the having ever practised the regulated fire by volleys at long 
u Green Hill” in one of his own most brilliant effoits, range against an army which had practised it. It is clear 
found that there were no troops behind the slender line of that the tendency in that case would be fot the unpractised 
skirmishers whom he had actually with him. All his to indulge in much unregulated long-range firing. With 
reserves had melted away under the storm of bullets. If an aimy trained to both methods of action, the general 
this experience could bo accepted as representing a normal who realizes the risks and advantages of either will be able 
phase of a modern battle, the conclusion would be inevit- to exercise a sounder choice than the man who has become 
able that so long as there are ample supplies of ammuni- an inveterate pleader for either system, and cannot thore- 
tion the effect of long-range fire may be so great as to be fore adapt himself to the cases that arise, 
decisive. It would be madness altogether to reject such The general question of volley firing as against indivi- Volley 
an experience. Where analogous conditions occur no dual shooting is independent of the special use of volleys fermg * 
doubt a better regulated long-range fire is too important for very long-range shooting to which we have above le- 
an element of power to he ignored. But it is necessary to ferred. It may obviously be possible to ensure the regular 
realize what the conditions were. In the first place, the delivery of volleys at very long ranges, such as tho French 
whole attack was one that never ought to have been are now practising, 3000 yards or more, without its being 
made. It never would have been made had not the com- possible to do so in anything that can properly be called 
manding archduke overriden the advice of all the best an engaged fight. The effect produced by a well-delivered 
soldiers he had, and in mere obstinacy and ignorance volley is out of all proportion great as compared with the 
dashed his men against a position that ought never to effect of isolated shots. Moreover, it is a curious fact that 
have been so assailed. It was an attempt of a field army apparently men aim better when they fiie together than 
against what had almost become a fortress. The Russians when they fire each by himself one after another, It is 
were unsupported by any adequate artillery for its reduc- constantly found at tho butts that the greatest number of 
tion. The ground was unusually open and exposed to the shots has been delivered by the “ best volley,” that is, the 
full range of the Turkish fire. The Russians showed here one in which ail the arms go off most like one. But it is 
just the same incapacity for taking advantage of ground, a matter of great doubt whether in war it is practically 
so far as the smaller groups were concerned, which they possible under most circumstances to deliver a volley at 
had shown in the Crimea. They huddled together in great all. Captain May, the author of the “ tactical retro- 
masses, more unwieldy than any regular column, but just speot ” on the 1866 campaign, denied that any volleys had 
as much exposed to unaimed fire. There was therefore been fired in that campaign. The cases of its employment 
nothing to show that a properly conducted skirmishing in the 1870 campaign, which are sufficiently established 
attack might not have found means of reaching the posi- not to fall under such criticism as he applied to the nomi- 
tiou which SkobqteS actually secured nal volleys of 1866, are not very numerous. We may 
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leave the question with the lemaik that the moral effect 
produced by a volley is too gieat for the attempt to use it 
uci to b a willing Ihiovn awaj, but that it would be 
now iadi to tike ioi planted that on seivice the best 
tioops ( m be dej en U cl on to deliver dunng close fi 0 htmg 
aeeuiate volleys unless it be m small paities Thepossi 
bihty of even the tire of b ioups is disputed by Von der 
Golt/ It is obvious that, if he be conect m this lespect, 
all attempt it it b uhfcm b fue m action is 
‘ An dl it only nn 1 i nolle aim, 

Still to bo u 0 hl iOi nevu to be von 

We incline to think that all wai expenence tends to 
this conclusion, and it is a leseivation which we must 
therefoic append to oui cordial agreement with the 
passages we have quoted fiom Colonel Macdonald 

Cav ihy 

Of all tactical facts, the one $hicli needs most stud} 
for piactical purposes 1 the relation of the*size of men, 
on foot, mounted, m mass, and m diffeient formations, 
to the undulations and features of giound Theie is 
nothing which the untiamed eye so little realizes as the 
extent to which concealment and corei for men, even 
foi mounted men, ovists on the apparently most level 
plain This fact, which is unpoitant for both the other 
aims, is for cavahy vital to its present use Nothing is 
more ceitnn than that undei the present condition of 
aims cavahy cannot successfully assail m front eithei 
aitiiieiy oi infantry m any foimation m which theartillciy 
or mtantiy are able to use their aims and can obseive 
the approach ot cavali} ovti long distances 

On the othei hand, cavahy staking by sudden suipnse 
on the flank of unpiepared infantry or artillery, engaged 
with othei enemies, may pioduce an effect, great to an 
extent of which as yet we have no adequate example m 
modem wir That is the conclusion diawn from then 
own experiences ot the 1870 campaign by the most expen 
enced leaders who were employed m it Count Von 
Moltko m 1882, and Pimie Hi ift of Hoheulohe Ingelfingen 
m his letters on cavahy published m 1687, have alike pro 
nounccd decisively on the subject, and it would be easy 
to show that the whole waght of the best military opinion 
m all countnes except Ilussia is on the same side 

The pi ictical possibility on most fields of battle of 
cavalry being thus employed depends on two facts,— on 
the one hand the extent to which almost all giound 
presents opportunities to a skilful leadei for moving his 
men unobserved from point to point of a gLeafc battle field, 
and on the other that ibsoiption m the intense excitement 
of a modem fight which prevents men from obsemng 
what is taking phee anywhere beyond the immediate 
range of their own employment 

It follows from this that the utmost possible skill in the 
handling of cavahy as a mounted arm will be required if 
cavalry is to take advantage ot such chances as modern 
fight will present to it Now, m all periods since the 
invention of fii earns, there has been a tendency, as 
improvement in weapons has taken place, to attempt to 
put cavalry on a level in. point of firearms with the 
infantry with which it h&a had to contend Invariably, 
when that rare development of aimies, a gieat cavahy 
leader, has arisen, he has swept away all attempts of the 
kind, and has employed Ins cavahy with their proper 
weapon, the "aime blanche,” sword or lance 

The reason of this is easy to explain, and the explana 
tea is one that shows that the principle is as applicable 
to the present condition of warfare as to any preceding 
one* The effective action of cavalry as cavalry depends 
on ruse, on surprne, pn skilful manoeuvring, and on the 
impetuous power and moral effect of the man and horse, 


glued to one anothei as though they together foimcd the 
old ideal ol the aim, the centaur Now, tlic dash and 
vigoui with which an actual cavalry <hai b c takes place 
depends on the moral condition oi th it put of the centiui 
m whose hands it u the gieat pm pose and effect jf hi Ji 
tiammg to place th finding of the conijosiU animal 
Nevei has it been \ ossible to ti am a b ieat body oi fijitin., 
men m two oppo itt dnections at once I al mccl jud^ 
meat, and an appreciation of the jovcis aid uses oi c icb 
pait of the force ho has to employ aie tin duties c i a 
b eneral Cut it a body ti mlantiy, disputed m sc ttiued 
gioups, oi isolated mtn aie to lcpcl successfully a July 
of chai b m b cav ally, they must have at pined sirlh lent 
sangfroid to calmly fire at the b reat and ovuwkdimn. 
avalauche which they see movm to down on them lo th it 
end they must have acquned confidence in then weapon, 
the fueaim, and must have learnt to believe tint its pov ci 
is so gieat that it n ives them plenty of time to bun., d nvn 
the mighty looking hoiseman befoie he closes vnh them 
Similarly, it cavalry is successfully to bo 1 d I y skill ul 
manoeuvring into a fi 0 lit where fircaims aie cioitm b th 
most hornble appeal ante of dangu, the} must have ic 
quned a confidence nr the skill ot their leadei s, m then 
own powei of combined tction, and in the effects oi then 
sudden appeal ance, which will cariy them on though 
leaders fall, and thouji death and destruction >cem tc 
await them In othei vvoids, they must hive kunt tc 
despise the firearm when pitted against then ov\n kill m 
evading its dangoi and m delivering home then blcvvs 
All attempts, theietore, to tram cavali} not to cmplcy 
their skill m manomvrmg as the weapon to which they 
tiust, but, on thecontiaiy, to be always ready to jump off 
their horses and begin hung, tends directly to weaken and 
destroy the very spirit and quality on which the efficiency 
of true cavalry depends 

Now, the great leaders to whom we have lefurod believ 
absolutely m the possibility of tiue caviliy piopeily 
trained being able to play its pait on the held oi bittl 
Pimce Kraft s 7th letter on this subject is so admit il le m 
its analysis of past experience that all who would undu 
stand the subject should study it m its integrity llu 
conclusion is— “From all that I have stated m this lon b 
letter I diaw the conclusion that cavalry will, in th 
future, also be able to play a decisive part m battle if 
they can be led in c uch a manner that they cm hie ik out 
round a flank, and can thus, up to the 3a c t moment tike 
advantage of the fire effect of their own line oi battle 
But to do so will sometimes require from the cavalry that 
they shall be able to advance as much as four miles, at a 
rapid pace, befoie they deliver their charge 3,1 

There is, however, anothei necessity of modern w irfaio Mounted 
which is altogether distinct from the question of supplying uifmtiy 
firearms to cavahy m order to make up to them for the 
increased power of infantry Poweiful as modem miantry 
is, it is very slow m its movements It is very difficult 
for a general to have it at the very place whoic he wants 
it Hence the idea of mounting infantry and of sending 
them forward either on horseback or m car t% or where there 
are numeious loads on bicycles and tricycles, is one that 
is of the greatest mipoitance The so-called cavalry of the 
American civil war weie all of this character Most of 
them had been accustomed to rifle shooting from their child 
hood and could ride They had had no opportunity what 
ever of acquiring the manoeuvring facilities of Euiopean 
cavalry Probably European cavalry would have been 
altogether unstated to the country m which they had to 
work The essential condition of the efficiency of mounted 

^ Ptoceetirngs, Aprff 
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infantry, which these men m fiet were, is that, while 
they can lide well enough to to et over such ground as is 
iequned, they waste no time m learning manoeuvres which 
they could not mastei, but look alto^thor to fi^htm^ 
w ith fiu arms and on foot whenever colli ion b comes ncces 
saiy The Boom lepiesentod an almost ideal body ot Ihis 
kind Butish wais have supplied mo t valt ille bodies of 
mounted mfanti}, who have been al\ ijs pick d men, 
puked shots and excellent mfanti} Vs a ^cnual pun 
ciple, it is sife to say that they on lit to be under infantry 
md not undei cavalry dhceis, a& tc then immediate com 
mind — though \(i) often indeed tluy will le a most 
valuiblo airuliaiy ioi in} cavali} conmandei, who will m 
that else ot com sc have the whole body undu his oidus 
In so fai is then piescnoe tends to sivc cavili} horn the 
lisistious necessity which occasion ill} betalls them ot 
lnvm^ to emplo} then men in fi^litm^ on toot, tlieir 
presence with cavaliy is alwa}s v luable But, a^> the time 
\licn all their best tiumn^ is repined is when they aie 
ictually fijitm 0 on toot, it is fai l ettei that they should 
then find themselves under the ordus of an officer whose 
tiamrng tends to make him accustomed to handling men 
on toot, lathei than to one all whose e\p lienee ou to ht to 
have accustomed him to handle men on horseback, and to 
hate making them jump off then horses 

The difficulty m enforcing these punuples lies m the 
fact that it is only the e\penence of w u on a large scale 
which bungs home to cavali} officcis the disastious con 
sequences oi mjurm^ then own powci b} continually tiy 
mg to tike up the lole ot mounted infant* y ifiej find 
themselves at peice manoeuvres contmuillv put hen le 
( ombd , because they hive come undo, tin ine ot mfmtiy 
lfie} can vciy otten get into positions where if they weic 
mfintry and m laigo numbeis, then effect would le most 
telling Iheir lapiclity of movement embles them to do 
this A nano w deduction fiom a veiy incomplete know 
ledge of the e\peiicnces of cavali} charges duung the 
1870 cimpaign led to the conclusion that caviliy could 
not le employed on a modem battle fi Id in tli ir proper 
woik That conclusion is utteily 1 ejected by all those 
authorities who have had the Lest means of anil} sing the 
expcuences on which it was based }tt it remuns a 
tradition which unfortunately afto ts the minds of many 
ravaliy officer as well as those of many other officers m 
the arm} 

It is safe to say, m conclusion on this mattei, that the 
two forces of cavali y and mounted mfanti} are each of the 
gieitcst value, piovided they each adheie to then own 
proper function As soon as mounted infantry begins to 
ai tempt manoeuvres on horseback it necessarily becomes 
a very mfeuor cavaliy As soon as cavih} takes to chs 
mounting, its equipment, its training, and usually its aims 
are sure to make it into a veiy inefficient body Evoiy 
} ear adds to the necessity of high shooting training for 
mfanti y, and of every horn of then work being connected 
with the ellicienfc use of then aim Every hour devoted 
by cavalry to shooting which subtracts anything fiom 
tr iming m their own proper work, 01 winch leads them to 
compote with the other arm m that way, weakens them 
By no process can they compete with mfintry if the} 
measuio themselves with them undei the conditions favoui 
able to infantry fighting Nothing is more fallacious than 
the notion that because during the lattei \<\it ot the 1870 
campaign the German cavalry often fought on foot the 
Germans therefore consider that the proper employment 
of the arm# 

Pnnoe Kraft emphatically says— “ The circumstances of 
the latter campaigns of this war weie so abnormal that no 
rtxles for the employment of the arms can be deduced irom 
them * “No cavalry could perform the duty” the German 


cavalr} hote did of sa mg then own mfintiv b> ictm^ on 
the wuus against theliuicli mfanti}, 4 except m tlrt case 
whue they weic enga^ <1 with tn cnem} who e histilv 
collided and undulled masses Lad not he lull value of 
re^ul u tioops 

Wo nn} also mention is an llluslt Ui in of at least the 
views of the German leaders thitduun a sonic naan .cuv its 
m 1879 a re 0 im ut of hnceis 1} sudden siiqnse chained 
fiom lehmd some using ^icund it foiu littili ot 
mfinti}, who did not set the civil y till these were cn 
then flank at a distmce of 200 } u (s ahcaclv m full 
chai o 0 Scaictl} a shot was hied befoie the civ ab ^ wcie 
among the mfanti} lhe emptioi and GounlA on Maltke 
were present and the decisnn was that thieo battalions 
wcie hots dcconhat Now, when it is icmeml eied that 
a cavili} legmienb numbeis d out 100 men and tlnee 
battalions about 3000, the dift lent between the effect 
pioduccd undei such entumst mces b} a hod} of cavali} 
and an equivalent body ot mounted infantry, who cculd 
not have dismounted at most moio than 300 men who 
would certainly have been destroyed, is too ^ieat not to 
be realized In this case an instance occur red of what 
Bunco Kiaft mentions as a possililit} ccntmually lllustiated 
ly the experiences ot the 1870 campaign lhe colonel 
commanding the lancers, hann 0 moved peisonall} to a well 
chosen spot, had been quietl} olscivmg the movements ot 
the mfanti}, himself unseen up to tho moment when by 
a signal he gave the ordei for Ins regiment to adv met it 
a gallop, and then chaise* 

Ait ilia y 

Heie the fiist point it is necessary to insist on is that 
the tendency to a div one between fnm^ ] lattice and dull 
manoeuvre has been mheuted b} the artillciy horn the \ ast 
as it has been by tho mfanti} Nipol on s tarnation foi 
the battle of Austalit/ placed his aitilluy guns between 
his mfintiy brigades and on then flank Lhe aitillei} 
advanced neailym line with the mfanti y and lather m 
advance oi it As long as it wis possible foi artillery 
thus to move up to close quaiteis with the mfanti}, exact 
accuracy of file training was ot little importance The 
distance was so shoit that the lound shot wue baund to 
pioduce their effect But, when the l inge of both mfanti y 
and aitilleiy file w eie greatl} extended, a ehang took place 
w hich requii ed a change ot halitm tho aitillei}, foi which 
the long training of tho past hid as little prepared them is 
had been the case with the mfanti} The lioise aitillei}, 
and at a much later date the field battei ies, had acqun ed 
a mobility which enabled them vei} rapidly to take up 
assigned positions But the habit of thinking that drill 
movements, nrespective of accuiacy of fiio, wcie the bust 
ness on which a soldier’s mind should be sot continued to 
operate long aftoi all idea of movin*, aitillei} cheek by 
jowl with mfantty oi cavaliy had been alandoned The 
practice grounds of artilleiy foi actual shell fiie aie neces 
sauly much fewer and moio difficult to select than the 
ranges for mfanti} Hence what we have said of tho 
tendency m mfantiy manoeuvres to sepaiato tho effective 
fiie of the ranges and the butts from dull and manauvies 
applies with tenfold foice to tht artillery Moieovei, m 
the case of the artillery this tendency has been aggravated 
by a certain fear among geneials and their staff office! s 
of intei feung m the detail woikol a special arm As long 
as a battery is seen to manoeuvre i ipidly, to take up an 
assigned and telling position, and to fire off a puff of 
smoke, the superintending general is apt to thmk that he 
may assume that all has been done that ought to have 
been done 

Unfortunately, it may happen that the battery which 
thus appears to have acted m the very smartest possible 
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way may have all the time been learning to do just what 
will injure it for war service. Nothing is more note- 
worthy throughout the 1870 campaign than the extraordi- 
nary superiority of the German artillery over the French. 
Theio were no doubt certain technical reasons for this; 
but by far tire mort important reasons were these : — (1) 
the German batteries had been trained habitually so to co- 
operate that a French battery almost always found itself 
opposed to a German brigade of six batteries when it came 
to fighting; and (2) at all their mancemres the Germans 
had beeu training for war, while the French artillery had 
not The German artillery had never fired off a gun 
which had not been properly laid at an assigned object, 
with the range determined, the nature of the projectile 
declared, and the fuse to burst the shell so far fixed that, 
had it been necessary actually to fire m earnest, every man 
would have gone through an almost exactly similar ex- 
perience. The French, on the titlier hand, had piqued 
themselves on their dashing battery manoeuvres, and had 
been content to fire off a blank cartridge as lapidly as 
possible, no matter how the gun was laid, or what would 
lia\ e happened about the shell. 

The same two schools at this moment exist among 
Bi itish artillery officers. The unfortunate tendency at pre- 
sent is for the officer commanding a battery who tells his 
subalterns, “ Never mind how you file ; get off a puff of 
smoke, just to show where you are,” to seem much smarter 
than the man who insists upon every gun being properly 
laid at an assigned object, and on having every possible 
condition fulfilled as it would be in war. The general 
who at a mile’s distance secs the two puffs of smoke can- 
not tell the difference, though, if he rode into the battery 
which lias so promptly ’puffed off its smoke, he would prob- 
ably find that one gun was inclined high in air and the 
next shooting into the ground ten paces in front of the 
muzzle. It is not too much to say that this latter battery 
has been iu eveiy respect acquiring inefficiency by the 
day’s work. It will be slow when it comes to action, be- 
cause the men have never been trained to be as quick as 
the circumstances of action permit, have acquired no prac- 
tice in rapidity under those conditions. It will have ac- 
quired no practice in actual shooting except its few annual 
shots on the practice ground, which are sure with it to 
have been regarded as a most inconvenient interruption to 
the show drill and show manoeuvres on which it has been 
employed throughout the year. This is the point of 
artillery tactics without which everything else is utterly 
valueless. As Prince Kraft of Hohenlohe-Ingelfingen puts 
it, “The artillery must in the first place hit, in the second 
place hit, and in the third place hit” 

It depends far more in England upon generals com- 
manding districts and divisions and on their staffs than 
upon artillery officers whether this result is attained or 
not. It is almost impossible for the most zealous artillery 
officer to keep up the confidence and spirits of his battery 
and to keep their work to the proper level if on every 
occasion they find that, because he insists on work being 
properly done, some other battery which is amusing itself 
with sham firing gets all the credit of superior smartness. 
The matter is therefore vital to the efficiency of this arm 
of the service. The infantry and cavalry will find in action 
that they rely on the support of a broken reed if the 
artillery generally has not brought the most efficient 
technical and practice-ground work into the closest relation 
with field manoeuvring. Given that this has been done 
in the sense here described, Prince Kraft’s next condition 
may be briefly stated, because its importance will be easily 
understood. “ It must next be in a condition to come into 
position at the right moment, and, with this object it must 
pjfaotise itself in getting over distances of many miles, and 


even forced marches of a day or so, at rapid pace. If,” 
he adds, 1 “it can satisfy these claims, it will give us every- 
thing which is needed as to its fitness for employment in 
battle.” 

So far we have spoken of conditions in which the tacti- Massed 
cal necessities of modern artillery are very similar to those artiileiy 
of modern infantry. In the next point the conti ast is as * ll<i 
sharp as the analogy was close in the former instance. 

Infantry, as we have seen, once committed to a fight, is be- 
yond the control of all officers not actually leading them 
ab the time. Artillery under all but the rarest circum- 
stances can be almost as easily moved from one point to 
another of a battle-field out of action in which it is fieicely 
engaged as if it were not employed in firing at all. There- 
fore the rule is now accepted in all armies that every gun 
that can be employed should as soon as possible be brought 
to hear on the enemy. The shorter time artillery is limber ed 
up and the longer it is employed in action the more effec- 
tive is its work. With a very large army Prince Kraft, 
whose authority on such a subject is probably the highest 
we have, makes a rather hesitating exception in this sense 
that ordinarily the commander-in-chief of a very large 
army will have whole army corps designed for a particular 
work, usually for striking at the decisive point of a field 
of battle. With these their own artillery will naturally 
move. But so far as artillery is available on any part of a 
field of action, even including that of divisions and army 
corps kept back from the actual fight, as long as these are 
stationary, every possible gun will be pushed forward. 

The altogether overwhelming effect of a concentrated and 
massed artillery file is so enormous that whatever tends 
to increase the number of guns employed tends to give 
that superiority over the enemy’s artillery which it is one 
of a general’s first objects to secure. 

Ordinarily a battle will now begin by artillery opening 
fire at a range which is fixed by the necessity of the attack- 
ing artillery not exposing itself during the time that it is 
coming up to the enemy’s effective fire with shrapnel 
shell. This is leckoned at about 3800 yards. From that 
point the artillery, as soon as it has been able sufficiently 
to occupy the fire of the enemy to make further advance 
possible, pushes in to a distance of from 2200 yards to 
2700 yards. Infantry in the meantime wifi have been 
pushed on sufficiently to protect the ground thus to be 
occupied by the artillery from direct attacks from the 
enemy. At this point an artillexy duel is practically the 
certain beginning of the regular battle. The artillery will 
fire at any of the other arms as soon as it is able to 
bring any effective fire to bear on them. It is no easy 
matter for infantry to attack other inf anti y until the 
artillery has prepared the way for them by a heavy fire, 

But the artillery will hardly ever be able to do this until 
it has established such an ascendency over the enemy’s 
artillery that the latter is either silenced or at least tom 
porarily withdrawn, 

No matter how great the mass of artillery that is Regulation 
gathered together, Prince Kraft, basing his conclusions battery 
upon the soundest reasoning, condemns altogether the fir0 ‘ 
independent fire of individual guns within a battery, 
and, unless exceptionally for the purpose of ascertaining a 
range, all salvoes of artillery by batteries or otherwise, 

Nothing is gained in point of the number of shell that can 
be thrown in a given time by firing battery salvoes in- 
stead of firing steadily gun by gun from the flank of a 
battery. After a salvo an interval pf from 36 to 48 
seconds a t least is required before another can bo fired, 

1 We quote from his correspondent’s summary of lus views, pud 
horn the translation given by Major Watford, R.A. These words 
occur la the 17th letter, Royal Artillery Promtitiigs, 

August 1887, p, 187. 
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while with very rapid firing from the flank an interval of 
from 6 to 8 seconds allows a shell to traverse a range ot 
trom 2500 to 3000 yards, so that the effect of each shell 
can be seen. 1 The effect of this is to enable the officer 
commanding the battery to have his fire under control, 
and to induce much mote careful firing by each gun. 
Indeed, if a German battery is seen to be firing, not fiom the 
flank but irregularly, it may be taken for gi anted that it is 
being masteied by tho hostile fire, and is out of hand. 

The duty of each commanding officer of a battery is to 
be continually watching over the replenishment of his 
ammunition, and therefore as long as possible to draw 
upon his waggons for ammunition, keeping the ammunition 
in his limbers as a last reserve. If this cannot be done, 
the limbers must be filled up as rapidly as possible. If, 
however, by misfortune all ammunition is exhausted, the 
artillery must not retire, but must, for the sake of tho 
moral effect, remain without firing rather than produce tho 
encouragement to the enemy and discouragement to their 
own troops of withdrawing without express orders. 

We shall complete this sketch of the duties of artillery 
in action by quoting the following summary from Prince 
Kraft of Hohenlohe-Ingelfingen : — 

On the Offensive,— (a) Aitillery, after it has silenced the enemy’s 
aitiileiy, must not as a rule approach nearer than liom 1600 to 1700 
yaids to infantry of the enemy which is as yet intact and is not 
engaged with othei troops. ( h ) If tlio enemy's infantry is hold in 
check by anothei foice of aitiileiy, or by infantry, it is not only 
advisable, but it is the duty of artillery to advance to a range ot 
from 1100 to 1200 yards, (c) At the most decisive moment of the 
action artillery must not shun the very closest range, (d) As soon 
as the mam attack has proved successful, the artillery must hasten 
up to secure the captured position hy its fire ; at such a moment, 
its proper place, in most cases, is in the line of skiimishers. 

On the Defensive.— (to) The normal post for aitillery in a defen- 
sive position (though this may be modified by the charactoi of tho 
ground) is 600 yaids in rear of the foicmost infantry position, pro- 
vided always that the latter leaves the field of fire of the aitiileiy 
open, (h) Aitiileiy must never abandon its position, even if tho 
enemy come up to the muzzles of the guns, unless the officer com- 
manding the troops has given orders for a general letieat. But 
this does not imply that artillery, acting on the defensive, are for- 
bidden, if the assailant begins to get the advantage in the aitiileiy 
duel, to cease filing for a time, and to withdraw their guns under 
cover, with tho object of suddenly coming into action again at the 
most cutioal moment, (c) If the order to retreat is given, the only 
possible moment at which it can be commenced is either when the 
enemy has not yet advanced to the attack, or when he is prepaiing 
a second attack after having been repulsed in the first. 

Horse Artillery in a Cavalry Action. — (ft) As a rule horse aitiileiy 
should go in at once to a decisive range for the artillery duel, since 
the considerations which compel artillery when engaged with 
infantry to fight at longer ranges lose their force in this case, 
owing to the speed at which cavalry can move. From this posi- 
tion it will silence tho enemy’s aitiileiy, and immediately after- 
wards, or as soon as it can see them, it will turn its file on tho 
onemy’s cavalry. (5) Dui mg the charge of its own cavalry it will 
firo on that of the enemy, or, if that be not possible, on his artilleiy. 
If it has nothing to fire at, it will remain in position with loaded 
guns (common shell and not shrapnel should bo used), in older, m 
case of the failure of the charge, to give support to its retiiing 
cavalry, and to show them where they are to lally. (c) The hoise 
artillery requires a special escort on that flank of its position 
only on which the cavalry fight is not taking place, and even there 
it requires it merely for the purpose of scouting ; a section will 
therefore be sufficient, (d) If the charge succeeds, the horse 
artilleiy must gallop up to the spot where it took place, in older to 
secure its possession with their lire, and to assist in the pursuit 

The Combined Action of the Three Arms. 

So far we have spoken of what may properly be called 
the minor tactics of the three arms, though that name is 
often applied in quite a different sense. There can he little 
doubt that it is in that portion of tactics that the complexity 
and difficulty of the present stage of the question lie. As 
regards the larger handling of armies, the tendency of recent 
wars has been rather to simplification than to increased diffi- 

1 See the prince’s 15th letter, Moyal Artillery Institution Proceed- 
p. 171, 


culty. The employment of artillery in great mabses, never 
in isolated batteries, is, so far as that aim is concerned, its 
most important law. So much so is this the case that, 
even when as many as eighty-four guns were collected 
together at Worth, the Germans found it answer best to 
turn all of them at once upon a single Fiench battery, and 
then upon another, and so on. Wherevex possible, some 
at least of the guns will take up an enfilading position ; 
that is, they will fire from flank to flank of the troops they 
assail, in preference to firing directly at them. It is alway s 
advantageous to the fire ot artillery to have great depth 
rather than great extent to fire at, because range is much 
more difficult to fix correctly than diiection. 

Prince Kraft regards it as doubtful whether artillery 
can be employed in crossing its fire, the right of a long line 
of guns firing at an enemy’s right and the left at the left, 
which would give to each a certain advantage in the direc- 
tion of their fire. But it is clear that, if the whole of a 
long line of guns he employed, as at Worth, first against 
one object and then against another, many of the batteries 
will not be firing directly to their front, but at an angle, 
sometimes a very sharp one, to their own front. 

In any case the earlier stages of a modern battle are Normal 
sure to begin with a heavy fire of artillery, following either coul<3 ® ot 
on some slight affairs of outposts or on the cavalry having ^ 61 u 

ascertained the position of the enemy at least approxi- 
mately. Then may perhaps follow, what we have already 
suggested as one of the alternatives, a carefully regulated 
long-range fire of infantry; then probably a gradual 
development of the infantry of the assailing army in front 
of the position to be attacked and certain tentative move- 
ments designed to feel the strength of an enemy’s position. 

Then, as soon as the point to be carried at any cost has been 
determined on, every effort will be made to distract the 
enemy’s attention from this, to occupy him at other points, 
and by engaging him all along the line to prevent him 
from reinforcing the point which it is essential to carry. At 
present the attempt will be, when possible, almost certainly 
to attack a flank. But, as the necessity of this becomes 
thoroughly realized as it now is on both sides, and a 
tendency arises towards continual extension of the space 
occupied in order to meet outflanking movements, it is 
almost certain that on one side or other the extension will 
exceed the limits of defensive power, and that then blows 
will be struck with the object of breaking the too extended 
line. All the cavalry not employed in mere reconnoitring 
duties, or for keeping up the connexion between different 
parts of the army, will ordinarily be kept under tho con- 
trol of the commander-in-chief until he is able to define 
the part of the battle in which it can be most effectually 
used. Then, when he has so far decided its direction, he will 
be obliged to leave all details to the cavalry leader, who will 
choose his own time and opportunity for delivering his 
blow. The local defensive power conferred by the present 
arms will be used on both sides. The assailant will 
endeavour by employing it at unimportant parts of his 
line to gain the advantage of the superiority of force neces- 
sary for striking at the decisive point. The defendant 
will naturally employ it to the full. Both on one side 
and the other, however, the effort will be to keejj strong 
forces of all arms for the decisive period of the action. 

So far as Continental warfare is concerned, the enormous 
development of modern armies makes it very uncertain 
how far elaborate strokes of tactical skill can ever again 
be delivered in the way they were by Napoleon,— for 
instance, at Austerlitz and Dresden. The experience of 
recent wars supplies us at all events with nothing of the 
kind. The enormous masses and the enormous extent of 
ground to be covered almost force a general into the 
simplest possible arrangements on the larger scale, leaving 
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it to his subordinates to work out the development with such 
local skill as the cncumstances peimit Nevertheless, it 
would be ra&h to say that, as incidents ot a gieat campaign, 
many battles may not be fought, the effect of which on 
the conduct of the geneial operations will be very decisive, 
whore comparatively small numbers aie engaged Foi the 
conduct of these at least theie are many lessons to be 
gathered fiom the tactical experiences of earlier wars 
Clioue of In the taking up of positions it may be assumed gene 
position rally that the conditions to be sought are freedom for 
manoeuvre, free scope for file both of artillery and 
infantry, and, as a rule, for that end gentle glacis slopes like 
those of St Pnvat and Giavelotte, lather than precipitous 
heights like that of the Red Hill at Spicheren There 
is nothing as to which war experience and populai 
assumptions differ moie than as to the relative stiength 
of different positions As a rule, steep heights give a great 
deal of cover fiom fire Their lower slopes can only be 
seen from the edge, and that edge cannot be, held because 
it is completely exposed to the enemy’s fire from many 
points below It is bettei to have a difficult climb than 
to be shot by a bullet It has constantly happened that 
positions have fallen because the defenders have trusted to 
physical difficulties of access rather than to the effect of 
ground upon the use of aims for their defence Whatever 
tends to oblige an enemy to debouch on a narrow front 
against a wide front of fire is most valuable to the defence , 
but it is upon considerations like these of the use of arms 
that the strength of a position must be detei mined 
Similaily, whatever tends to facilitate communication 
between one part and anotbei of youi own troops, and to 
cause an enemy to separate his, adds greatly to the stiength 
of yout position The element of time also has here, as 
m the piovmce ot strategy, to be always taken into account 
Where ground tends to make movements slow and difficult, 
there it will be safe to economize men by employing small 
foices, m ordei to gam time for decisive blows m othei 
directions Whatever m an enemy’s rear will prevent his 
safe retreat, and therefore either locally or thioughout a 
position will make successful attack decisive, is greatly in 
favour of the army which, whether at fust on the deien 
sive or offensive, can attack an enemy m such a position 
The application of these principles is almost infinite m its 
variety It is impossible heie to do moie than indicate 
their general charactei 

Piowion The proposition has been advanced that it would be best 
against to meet the effort of an assailant to outfiank a position by 
outflanking employing detached bodies to manoeuvie outside the post* 
Sente k° u ’ so tkat when an assailant has committed himself to an 
outflanking movement, and has moved up his enveloping 
troops, the detached body could fall upon these unexpectedly 
from their rear Twice during the 1870 campaign the 
Germans designed a movement of this kind In neither 
case was theie an opportunity for putting it to the test 
Such a movement successfully executed could hardly tail 
to have great results On the other hand, a well handled 
cavalry, searching all the country round prior to an action, 
might not improbably discover the isolated corps placed foi 
the purpose, and in that case it ought not to be difficult 
for the assailant to keep it apart from the mam army and 
to destroy it 

A proposal of a somewhat kindred kind, but involving a 
different principle, was made by Sir E Hamley as a de 
duetion from the 1870 campaign, and was applied m 
practice by the Russians in Asia in 1877 He suggested 
that the defensive strength of comparatively small bodies 
was now so great that a general would be tempted to 
detach, or to connect with his main body only by a tele* 
graphic wire, a body of troops? who, passing round an 
en$»y to h® attacked* should take up a strong position in 


his rear, and should thus become the anvil on which the 
mam assailing aimy should act as hammei , grinding the 
enemy between them to powder This was actually done 
by the Russians, who m October 1877 destroyed Moukh tar 
Pasha’s aimy by this very means 
Both these foi ms of operation — the detached force to 
the flank and the detached force to the leai — partake of 
the nature of the attempt of Napoleon to destroy the 
allied aimies, after the battle of Diesden m 1813, fry pu 
viou&ly detaching Vandamme to mtenept then xetieat 
As a matter of fact, that manceuvie was one of the most 
disa&tious that Napoleon evei attempted, but the disustei 
was probably due to a failure of Napoleon’s own wonted 
activity arising fiom illness The telegraph might then 
have made a very great difference m the icsult ot the 
operation In any case, these suggestions indicate pos 
sibilities of action, due to the present condition of aims 
and of science, which may have much wider application 
in the hands of skilful commanders Eveiythmg will 
depend on then execution, and on the skill with which 
they are met It may at least be asserted that, with the 
possibilities of such manoeuvres being employed against 
him, it will oidinarily be extremely rash foi a geneial to 
commit himself to the actual turning movement by which 
he wheels up a poition of his army to attack an exposed 
flank, without having searched the giound with his cavalry 
far beyond the point which he proposes to assail This 
was actually done by the German cavalry under express 
oiders from headquarters, prior to and during the great 
turning movement at the battle of Gravelotte, 

Marches —The pi maples regulating the marches of armies which Marches 

K lo battles are determined by the conditions of a modem 
itself As a rule nowadays the cavalry of an aimy will bo 
( citamly pushed fir foiwaid m advance of the mam bod} Theie 
lore, with the exception of small parties of hoi semen employed as 
oidcilics, ioi keeping up the connexion between one part ot an 
aimy and anothoi and to aid the mfantiy m the nnmcdnte woik 
of local sccunty, the maichmg body will m oidmaiy countiy 
consist of artillery and mfantiy The tendency foi oveiy iction 
to begin by artillery file continually leads moie and more to the 
pushing forward of that aim to the fiont of the column, only 
sufficient infantry bang pheed bdoieii on the load to gm pi; 
tection m case of sudden attack, and to furnish the ncccsbaiy 
troo] 9 foi the dofenco of the guns at the beginning ot an action 
The exact oidei of march lull then foie necossuily vaiy with. the 
chaiaetei ot the countiy thiough which the aimy moves In vciy 
mountainous distucts, m which collision with an enemy may oecu 
at any moment, it may he necessaiy to push forw ud infantry 
instead of cavalry In all cases whcic mountain defih s hive to be 
passed, detached infantry must gam possession ot the heights 
before the mam body enters the defile 
Since the great object of all marches as to delivei the aimy m 
fighting older on the battle field, it is necessary that tho tout 
should not be dispersed too widely on the maith, but it is quite is 
necessary with laige bodies of troops that the maich should not 
be made upon too tew loads An aim> corps with its attend mt 
waggons occupies m depth about 25 miles on a single road As 
undei most cncum&tmcos a day’s march is about 13 oi 14 miles, it 
is clear that, if an army corps were moving m the oidmaiy load 
foimation on a single road, the icar of the column would scarcely bo 
able to aruve on the same day that tho head of the column was first 
involved m aetion Nor is it always possible to place the whole of 
the fightiug force m front and to leave the whole mass of waggons 
m leai Ambulances and suigeons at least, as well as ammunition 
tollmans, aie required at tho very moment of battle Theiefoie it 
is advisable to employ as many roads as possible that aie within con 
vement reach of one mother The difference between the lengths 
of march that have boen done by troops undei favourable and un- 
favourable conditions is so great that it is impossible to fix any 
specific length as the march that can undei all cncumstances bo 
relied on Good spirits, good roads, high trauimg, and favourable 
weathei on tho one hand, and depression, deep mud, storms, and 
want of marching condition on the other, aie elements that must 
he taken into account m all such matters Of the difficulties which 
a large number of troops marchmg on a single road enrountei a 
striking illustration is afforded by an incident of tho 1866 cam- 

S According to the Ausimn official account, tho men marched 
abreast m order to dimmish tho length of road occupied 
Tot, though this unusually wide marching front was taken up by 
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tlio ratmtij, and coi responding formations yyac as tu as possiblo 
falcon by tlio other aims, the length of the longest column, acioid 
mg to Yon dei Goltz, was, when ir tally on the 10 id, Ii mi liont to 
real 67 i miles m length In this case about three corps \\ eic m u oh 
mg tcqethci Hence it is always desirable when possible to allow 
one load at least to each division Another stilling illustration 
both of the size ot mo lan aimios and ot the length occupied lq 
tioops on a 1 jad is given by Von da Goltz He calcul ites that it 
the present Gam in uniy wae placed on one id nl, it would ituh 
liom Mini/ to the Russi in hontLci, the whole distance bang densely 
I acked w ith me 11, ^uns uid w aggons Ag un, he show s that c ltlu 1 
the fiescnt Fi until 01 Geiman aimy cxtcndel m battle nnj would 
oeeup) tlie entne length ot the common liontia ot the countue 
Alvanced Adiancal and Lean Chiauh — Ihe questions involved m the 
an lieai piopa use ind employment of idiancel and leu guilds vvoul 1 
& uaids occupy moie space than we can possibly ailoid tor them In 
genei d tarns it may he said that, with both advanced and ieai 
guaids, aitilleiy (pcihips with machine and quick filing guns) 
eiv ill y, mel mounted mtantiy will play the pnncipal paits It is 
tolerably ceitun, though opinion is rnuek divided on the subject, 
that the enonnous idv anoed guaids employ ed by the Germans diu mg 
the 1870 campaign, m which the advanced guaid ot an aimy coips 
sometimes consisted ot about halt the whole toice, would he toi 
most campaigns a mistake The tendency of vay laige adv meed 
guilds is, as that campaign showed, to bung on actions piematuuly 
Aitilleiy 01 mounted coips tan bo easily drawn out of a piematuie 
action Inf inti y cannot be so withdiaw n It the adv aneed guaid 
is laige enough to give tune to the maichmg body to foun upon 
suitable giound betoie it is attacked, it possesses all the stiength 
that is nccessaiy 

The tisk ot a ieai guard reining bofoio a viclonous enemy, and 
coienng theietieat of a beaten aimy, is one of the most delicate 
ot opeiations It depends toi its piopei execution on the full 
employment of those means foi gaining timo by foioing an enemy 
to deploy on unfav ouiablo giound which hav e boon dc&cnbtd undei 
the general he uling 

Outposts Outposts —The subject of outposts is also one which, toi its full 
explanation, would lequne a volume to itself The genei il pun 
eiplo on which then use is based is that a slendci eoidon of men sh ill 
so suuound an aimy when at icst that no enemy can appioach its 
quotas unobsuved, and that this eoidon shill be supjoited by 
piquets fiom which the actual sentnes foi the eoidon aio taken, 
and these again by stiongei but less numeious bodies, selling to 
cmnect togcthci the difleient paits, so that, it the enemy attempts 
to duve m the outposts at any point, he meets with a continually 
mcieasmg n&istance In this bioad indication ot the method, the 
pnnciple is equally applicable to cavaliy and to mtantiy outposts 
In genei il, howevci, the secunty of a modem aimy when not m 
ictual contact with an enemy pi eparatory to battle, depends clntlly 
on the early mfoimation gamed by eaviliy pushed fai out b< yond 
the icst ot the aimy The cavaliy will be at a distance of at least 
one 01 two days* much m advance and on the flanks scouring the 
eonntiy in all directions 

It is piacticaliy ceitam that duimg the eailiei stages ot 1 
campaign the collisions that will occui will he between bodies ot 
cavaliy pushed foi ward fiomboth sides, suppoited by hoise aitilleiy 
ind by such mfantiy as can be lapidly transported to the fiont 
The oucumstinces ot the collision of the mam aimies must depend 
m the first instance upon what happens m these encounteis, m 
which cavalry will be the most important aim Both sides will 
endeavour to use their cavaliy to obtain all the mfoimation they 
can and to pievont the enemy horn obtaining mfoimation of then 
own movements At the same time, in the case ot two gicat 
neighbouring powois like France and Germany, it is piobable that 
attempts wiB be made by the cavalry on both sides to mteifeie 
with the mobilization of the armies acioss the frontiei These 
efforts promise to result m contests on a scale and ot a kind such 
as we have never yet seen, and of the natuie of which it is difficult 
to judge flora any past expenence of war It seems certain, how 
evei, that the body which will gam vietoiy m these encounteis 
will be the most highly trained and numerous cavalry, suppoited 
by its sister arm the hoibo artilleiy But the value of a body of 
mounted infantry, and perhaps a strong foice of cyclists, pushed 
forwaid to suppoit tho cavaliy, can haidly be doubted when it is 
lemembeied how often defiles will hive to be seized, bridges held, 
and important stations permanently secuied Ho doubt, when 
such mfantiy is not available, cavaliy will at tunes have to be 
employed on foot for these purposes. So long as such employ ment 
is looked on as exceptional and a necessity to be regretted, it 
need do no haim In any case no mles must prevent the securing 
of the actual object for the time being 

Kceonnais* M&onmmmce md Intelligence. — The vital necessity of obtain 
sauce and mg all possible information ot what m enemy is doing makes the 
mtelli reconnaissances continually earned out by cavaliy all round an 
geim aimy, and the occasional special reconnaissances conducted by single 
officers and small patties or strong bodies employed foi the purpose, 
some of the most important operations of wan It is, however, 


difficult in bud pace to lay down lulls toi then gui hnec, bc< iuse 
the tssaicc ol tha value of such voih defends cn ofhecis being 
ti imed 111 ill puts ot the ait ot w u so as to know wlut to look toi 
ani what to icpoit Lhe punciphs ot such leoonuussana aie 
detei mined by tli genei il pimeipics of both sh itigy ind tac tics 
an l uu not 111 themselvc s independent Hcvuthclcss, it lsveiy 
linpoitanf tint it should le leili ed by men who are sending in 
tq 01 ts horn some one point ot a lu n r at le tint mtoi nati n m 
itself iqueiitly unmqoitant mu be ot the ^ie itest value when 
it is coll i ted with otlui 1 Lets citliu aluady km wn 01 smiultim 
ously ^ithciul liom otlici quut is Ilius ioi uistmee 1 news 
1 tpei ilieitisumnt, oi 1 reteiene to iq utieulu mm 01 ofh ei s 
n t lam, with his ic^imcnt may *.uo negitne evidenee ot tl „ 

I asitiou ol that lqmunt which my become ot qnt impel tariff 
lhe silting thucfoic, of mloimation should bo ehi llj left to th 
dep atment at head juatas wlneh has chxi -,e ol th it woik Sj 1 s 
md d<s iteis will supply evidence the v duo ot which usually 
depends on the pow ei ot tho department to cheek then as&citions 
by a number ot mmute facts aheidy known Any lnfoimation 
il)out tho enemy or the countiy which may issist to tint cud 
sh juld be eaicfnlly gatheied and iqoitcd Numeious turns md 
mlcs have been drawn up tosnpply hints as to ihe kind ot infoiii a- 
tion about loads, uveis, railways, villages, &c winch should be 
gitbeied Loid Wolselrys Pal et Bool and Colonel Hunsons 
Handbook aie tho best foi these pui poses 

Lite j atm t -The following hooks may he lecommended as tho most recent and 
iuost\ limbic onnntlcisof militaiy ait (1) On tictics towhichmcdeinmilit«u> 
hteutiue has been chiefly denoted, see Pnnee Lnft ol II henlohe In^eltmaens 
Letten on cavalry, mfintiy ind utillny especially those on tlie list mined 
These ai e being now tumslited in the Pi octe tin /s of the Poy al Aitilleiy Inslitu 
tion (2) On ca\ lhy tactics two meny mous woiks by the same wntei an e nd 
in Gei m uiy m 1&&4 IheKaialt 1 Lnmonate &chla htenko/pn and UfUi\du 
Bnatftunj Aisbildinj a i \ei imdmj da Reitaei lhe foi mu his been 
tiausl ited into I lench m the Rant di C it item of sueces&ne months ofl8B j 8( 
ml avo h ivc no hcsitatic n m siy mg th t it is 1 be ok th it ouq t to be known to 
evety officer of every ami of the seuieo but mote especially to every civilly 
offlcti bee also Dca I dll in Wapai( The lyatiomn Aims ) by B non von del 
G lt7, whieh has been completely* li instated into h tench uulei the ttle of La 
Lati natmu — oijau atunnntetam et j andt antique 1 tf«?ea(lS84) paits 

I I it have been ti instated by S 11 Lumley G ill un 111 the Toi t ml <t the Un ted 

Scmce Institution No US \ol \\\i (1887) (3) On mfantiy tictics tie books 

ne li te ion Uiey bhoultl be lead m conjunction with the actual lnstoiy of the 

I itl Icb 011 which then conclusions ne based ind if possible -with 1 study cf them 
on the n icund oi which they wcie foi ght Puli ij s the most imp itint tie Vin 
''Chuffs Stub n zu nturn h /onto le hltik (7b7J) tunslated by S 11 Lumley 
Guham A a / ictus of J? f ant q lS7o Veidy du Veinois s Studi n uba Idl 
dienst(l^b) and his Studien abet Ti upptn Fuhru 1 ; (1874-75) md the numeious 
bti4tej,iul and tactic il studies lecently piblislitd m Gcimam —many ly Von 
C i/y clu and m some cases tiansl rfed as w e hay e 1 oic 1 tbo\ c by Capt un Spensei 
Wilkinson and published by the 'Vlmchcstci Tieticil fc> eiety We should also 
ltcommcnd tpeiustl of Col the Ri^ht Hon J H A II itd( nald s Common ht 0 
01 Pi ale (1^6) from which wcluve^ivcn seicial e\tincts (4) On stiateey 
Pnnee ki ifts * stratofficil lettus hiye already been alluded to S 11 Ldv. nd 

II unley s Opeiatiora 0 / War (1th ed , ls"8)i cm ams without a in il in the Fngli h 
language on quest 011 s of strategy We cmnofc think tliat Glausewitzs j,i it 
bock Oi Wat tunslated by Col J J Giaham 3873 has ee ised to bo of \ iluc 
Mtklti s laktil yvhicli upiesents the couiso foi tlio Gcinua wu school his 
not as yctbteu ti inslitcd, if is a most important woik No soldier cm lead 
M ijoi A. Inns s Gnat Cmp njns without adyanti„e But on these m ittcis we 
mustctnclude by rspicssinj, oui convict ion tint an exluustnc study of at least a 
single camiai a uc lined out pictty neaily on the pnnciiles laid down fathepui 
poses of the study of genual lnstoiy by Di Aindd in, lus Lictutei <n Ui t j 
but w ith just such modihcations as apply to wai stu ly is almost mdisj ena ible to 
1 soldiu w ho w uuld del n c much value f 1 c m those l ooks w hieh examii e tl e w hole 
field of wai and th it that eultivation ot tl e ju Igment c f w hich wre h iv e sxol en 
must follow , if any 1 eal use is to bo m ide of eithu one 01 the othei (J P M ) 

NAVAL STRATEGY AND TACTICS 

Tlie introduction of steam, armour, the torpedo, and 
other modern changes must necessarily havo produced 
modifications in naval stiategy and tactics since the dajs 
of the last great naval war In the course of the last 
eighty years wars on land) both m Europe and elsewhere, 
have been frequent, and soldiers have thus been enabled 
to keep pace with modern inventions, and to accommodate 
their strategy and tactics to the ever changing conditions 
of the problem But since 1805, when Gieat Britain, by 
her downing victory of Trafalgar, placed herself m un- 
disputed command of the seas, and, having rendered hei 
self superior to all possible combinations against her, was 
thus enabled to found unmolested her umivalled colonial 
empire, the world has seen no naval war of sufficient 
magnitude to enable seamen to lay down maxims of 
strategy and tactics founded on actual experience. It 
does not follow, however, that we must necessarily give 
up the problems as insoluble ; we are entitled to reason 
by analogy, The lessons of history, if not followed too 
slavishly, will act as a useful guide \ and when we have 
made due allowance for tho superseding of sail by steam 
power, and the consequent limits to the mobility of all 
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lighting ships dependent on their supply of coal, when 
we have taken into consideiation the cutting of the Suez 
Canal and the possibility of another through Panama, and 
when we have given due weight to the possession by 
various nations of certain strategic points on the surface 
of the globe where coal may be obtained, we shall be able 
to construct some not altogether imaginary theories of 
future naval strategy, and shall probably find that tbe 
problem, at least as between Great Britain and her 
maritime rivals, bears a striking family resemblance to 
that which presented itself in the past. The geographical 
factors are not greatly altered. Some new naval powers 
have sprung into existence, and must be taken account 
of, whilst some of those which figured conspicuously in the 
beginning of the century have dwindled into insignificance; 
but the relative interests of the two great maritime rivals, 
Great Britain and France, are practically unchanged, 
btutogy. Strategy . — The great continental powers of Europe, in 

consequence of their land frontiers, have to depend mainly 
on their armies to defend their position, and maintain 
their independence, and they have all been constrained to 
adopt a system of forced military service, and to support 
great standing armies, with prodigious reserves, and vast 
stores of war material constantly at hand. For them the 
problems with which we are now dealing are questions of 
minor importance, and must be held entirely subordinate 
to their military requirements. Italy is probably the only 
one of them which has reason to fear invasion by sea, or 
descents and raids upon her extended coast lino ; and she 
has lately been making gigantic efforts to supply herself 
with a powerful war navy, though she is still far behind 
France, the only power from whom she has any cause to 
fetiatcgic apprehend attack. T<? Great Britain alone of the great 
pioblemsot powers of Europe are the problems of naval strategy of 
paramount p aramoun t importance. Upon a thorough knowledge and 
to Great 1 ° appreciation of them, with a sufficient provision of 
Britain, physical force to secure their successful development in her 
own interests, depends the existence of the British empire. 

The two primary factors which must decide the future 
naval strategy of Great Britain are the command of the 
English Channel and the protection of her mercantile 
marine. Upon the former depends her own safety from 
invasion, or from partial but disastrous raids upon her open 
commercial cities and coast towns; and upon the latter 
depends the no less vital consideration of the uninterrupted 
supply of food and of raw material for manufacture. 

Her naval supremacy in the Mediterranean is of vast 
importance, for upon it will depend the freedom of her 
principal route to India and Australia, and also the 
eventual retention of Malta, Gibraltar, and Cyprus, and 
of that priceless possession vaguely termed naval prestige, 
upon which alone she can found a claim tp be classed 
amongst the great powers of Europe. But, notwithstanding 
the importance to Great Britain of being able to hold her 
own in the Mediterranean, either with or without allies, in 
the event of a war with France, or with France and Russia 
combined, it cannot be considered as vital to the exist- 
ence of the empire ; and it is possible to conceive circum- 
stances in which she might be driven from that sea, or for 
strategic reasons be induced temporarily to withdraw her 
ships, and yet, if she could keep open her alternative 
trade route by the Cape of Good Hope, and protect her 
food supplies from America, she might secure time to 
develop her unrivalled maritime resources, and eventually, 
notwithstanding the enormous temporary loss of prestige, 
regain her wonted supremacy on all seas. 

The ftavai strategy of the past was necessarily a some- 
what inexact and haphazard business. The fact that 
fleets had to depend ehtirelyjqr locomotion upon the 
fickle and uncertain power of wind rendered it impossible 
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to ionn accurate schemes of combination, and thu* the 
most carefully planned expeditions and enterprises were 
often frustrated and rendered abortive almost at the 
moment of consummation by a foul wind or stoim. All 
this is now changed ; the present development of steam- 
power renders fleets practically independent of wind, and 
even storms can only slightly aflect them. The limit to 
their range of operations dependent on their coal supply, 
with the question of the possibility oi replenishing, adds 
another element of certainty to the data upon which we 
can form accurate calculations as to the powei and mobility 
of fleets. It has become possible, therefore, to say that 
naval strategy is no longer tbe inexact and haphazard busi- 
ness, depending largely on chance, which it was of old, but an 
accurate and most interesting science, worthy of the close 
attention and practical study of the most skilled experts. 

The two principal objects of the naval strategy of Great 
Britain — the command of the narrow seas aiound her 
coasts, and the protection of her mercantile marine — are 
to a certain extent different, though not actually inde- 
pendent of each other. Thus she might, by providing an 
overwhelming fleet of iron-clads, and neglecting to build a 
sufficiency of fast cruisers, retain undisputed command 
of the nanow seas, and yet have her commerce swept off 
the ocean by an enemy provided with numerous fast, 
far-ranging cruisers ; and on the other hand, it would be 
useless for her to provide vast numbers of vessels of the 
latter class to protect her commerce all over the world, if 
by neglecting her iron-clads she lost command of the 
narrow seas, and saw her merchant ships captured in sight 
of their ports. It is obvious, therefore, that her only 
safety depends upon an ample supply of both. 

The naval strategy of the last war may be briefly but Blockade of 
comprehensively described as a blockade of the enemy’s 
ports. The question which now exercises the minds of polts ‘ 
seamen is whether blockade is at present possible, and if 
so under what conditions ; and the conclusion which seems 
to have been arrived at by the ablest naval strategists of 
the present day appears to be that a close blockade, 
carried on under the old system, is, for various reasons, no 
longer possible. What is now practicable is observation, 
or watching by a chain of look-out vessels in connexion 
with a superior fleet, in such a way that the squadron in 
port would be masked (to use a military term), or in other 
words, that they would be unable to leave the port with- 
out the extreme probability of being obliged to meet and 
engage with a superior force. The distance at which the 
masking fleet should remain from the blockaded port, and 
the question whether they should be kept under weigh, 
or at anchor at some suitable anchorage, are points of 
detail which come more under the head of tactics, and 
must be decided in each individual case in accordance 
with local circumstances, and with such considerations as 
the prospect of the blockading fleet being or not being 
subjected to the attacks of torpedo boats and coast de- 
fenders, which, although not strictly speaking sea-going 
vessels, are yet capable of exercising potent energies within 
a certain zone of their port, by selecting the most suitable 
time and weather for their operations. Such considera- 
tions render it obvious that the blockading ships must 
greatly exceed the sea-going force in the port blockaded, 
as they render themselves liable to all sorts of subsidiary 
but very effective attacks from comparatively insignificant 
forces, which, in consequence of their own distance from 
their base of operations, they would be unablo to reply to 
in a similar manner. If the blockading force is to be 
kept constantly under weigh, its numbers must be still 
further increased, as in that case a certain proportion of 
the ships, variously estimated at from one-sixth to one- 
third, must be continually ahsent from their station for 
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the purpose of replenishing their coal supply, and of 
making those repairs to machinery which are incidental 
to steam ships kept constantly under weigh. 

Swift The effective blockade ot an enemy’s ports would of 
ciui i 'Si •>. itself provide for the protection of commerce, for if no 
hostile ships could escape there would bo nothiug to prey 
upon the commerce. Such experience, however, as was 
gained during the Ameiican civil war, supported by 
numerous peace trials and general nautical experience 
on the subject, tends to show that a perfectly effectual 
blockade is impossible, as against steamers: spine \essels 
of high speed will certainly find means of escaping on 
daik nights or during thick weather ; so that it becomes 
necessary for a rich commercial nation, whose merchant 
ships cover eveiy sea, to make arrangements for providing 
at least two cruisers of superior speed and greater coal 
endmance, to look after every one of the hostile raideis 
which may escape the blockade and endeavour to adopt 
the tactics of the famous “Alabama.” Some half dozen 
Confederate cruisers of feeble power and insignificant speed 
succeeded in driving the merchant flag of the United 
States off the ocean, and depiived that country of the 
large share of the carrying trade of the world which it 
then possessed. A similar disaster to Great Britain in her 
present unique position would, it is almost superfluous to 
point out, have far wider consequences. 

Some high political authorities have given it as their 
opinion that no fleet of fast cruisers which it would be 
possible to provide would suffice for the protection of 
Great Britain’s commerce in case of war with a maritime 
power. This may or may not be the case, but it is a 
view not generally shared by the highest naval authorities, 
who take into consideration the possession by Great Britain 
of the principal coaling stations of the world. 

A novel but apparently not unpractical proposition has 
been made by one of the ablest and most thoughtful 
admirals of the British navy, with a view to prevent the 
wholesale transfer of the mercantile marine to a neutral 
flag on the outbreak of war with a maritime power. It is 
to the effect that the national exchequer should guarantee 
to make good all war losses, provided owners conformed 
to a few simple but not too harassing regulations as to 
loutos and times of sailing, to be laid down by the 
Admiralty from time to time. It is quite possible that 
the call on the national purse might be enormous, perhaps 
a hundred millions sterling during the first six months of 
the war; but no mulct it would be reasonable to conceive 
would equal the amount of the indirect national loss which 
would accrue from the wholesale transfer of the carrying 
trade of the country to a foreign flag 

The subject is worthy of the attentive consideration of 
all those who essay to deal with the great questions of 
naval strategy, as the protection of the mercantile marine 
of the country from either direct or indirect destruction 
is one of the principal factors in the problem. 

Changes Tactics.— H naval strategy has been modified by the 

in naval recent inventions and alterations in wailike materials and 
tactics. ^he mo tive power of ships, it is certain that the same 
causes have had a still greater effect upon all preconceived 
notions of naval tactics. 

Weather gauge will no longer be sought for as an 
advantage. In fact in all cases of attack by surprise, 
such as an assault by torpedo boats, ov other light craft, 
for the purpose of harassing a fleet, the attacking force 
would certainly approach from the leeward, by which 
tactics the smoke from every gun fired by the fleet would 
act as a screen to hide their movements, and protect them 
from machine gun fire; for not even the beams of the 
electric light can penetrate smoke. 

A large amount of speculative writing has lately been 


indulged in, by both English and French writers, as to 
the naval tactics of the future. We hear ot £< lamming 
tactics,” “the end-on attack,” “the melee,’ and various 
other somewhat vague phrase*, used to expiess the views 
ot theorists as to the probable tactics ot a future naval 
battle; and, whilst the toipedoist tells us that his weapon 
(meaning the locomotive torpedo) will ceitainly decide an 
action, and foibid ships to approach neai enough for 
ramming, the artillerist laughs to scorn the iuacciuacy 
and limited range of torpedoes moving in such a dense 
medium as water, and maintains that his weapon, of far 
greater accuracy, almost equal destructive power, and 
immensely greater range, will a* ot old decide the battle. 

It is probable that all three weapons, ram, gun, and 
torpedo, will play a part in future naval battles, though 
many thoughtful nnd practical seamen seem to be coming 
to the conclusion that the lam will not be deliberately 
used, except perhaps to give the coup He <jrm e to a ship 
with her engines already disabled; and this even would 
appear to be a wanton destruction of a ship which might 
become a valuable piize, and an inhuman sacrifice of lives 
no longer capable of exeicising any material influence on 
the battle. 

It seems to be thought that ramming when it takes Kant- 
place in action will be as often accidental as deliberate ; llllnc ? 
and indeed the present high speed and great size and 
weight of iron-dads would probably forbid practical sea- 
men from adopting that mode of attack. Two ships of 
from ten to thirteen thousand tons, meeting end on at a 
speed of 28 knots an hour (assuming the speed of each to 
be 14 knots), would certainly produce mutual destruction, 
with loss of the lives of almost all on board, and it seems 
difficult to believe that any two 4 men who still retained 
calm judgment and reason would deliberately adopt such 
a suicidal method of fighting, if indeed it be possible to 
steer two large ships at high speed with such accuracy as 
to cause a direct collision, — a point which many practical 
seamen doubt 

On the other hand, a ship striking another on the 
broadside, or at any angle approaching a right angle, 
would probably cause the destruction oi the latter, with 
but trifling injury to herself, supposing her bows to be 
properly constructed for ramming ; but, in order to place 
a ship in a situation to strike such a blow (both ships 
proceeding at speed), she would herself have to assume a 
very critical position ; that is to say, she would have to 
expose her broadside, or in other words, she would have to 
place herself almost as much across the assumed path of 
her adversary as the adversary was across hers ; in which 
position the miscalculation of a few seconds in time, a 
knot or two in speed, or even a small touch of the helm 
of either ship at the last moment, would turn the would- 
be rammer into the victim. It is probable therefore that, 
if ramming takes place in action, it will be more frequently 
by accident than design, 

Much has been made by the advocates of ramming 
tactics of the incident of the battle at Lissa, where the 
Austrian wooden ship “Ferdinand Max” rammed and 
sank the Italian iron-clad “ He dTtalia but it has been 
stated on high authority that the brave Tegethoff himself 
has disclaimed any preconceived design in the matter, 
further than that he suddenly observed through the smoke 
a grey object in front of him, which he took to be an 
enemy, that he ordered his ship’s engines to be put “full 
speed a-head” and his ship to be steered for the object, 
and that he then found he had rammed and sunk the 
“ Re dTtalia.” 

In some instances modern ships have been designed and 
built with a view to carrying out some special plan of 
tactics. Thus in the British navy several ships have been 
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built for the “ ond-on attack,” as it is called, a somewhat 
vague term for expressing tho desire of some officers to 
fi«ht their ships eud-on to the enemy, — tactics, however, 
w liioh can only bo consistently carried out if the enemy 
consents to run away ; otherwise it is evident that, if both 
ships continue to advance towards each other, they will 
meet, and if they do not strike and sink each other, they 
must pa^s from the “ end -011 ” to the “ broadside-on,” 
then “ stern-on,” and then, unless they mutually agree to 
mn away from each other, they must pass through the 
<k broadside-on position again before they resume the 
“ end-on ” or how attack. 

It would seen therefore to be wise not to construct the 
ordinary battle ships for any particular method of attack, 
whilst the whole subject is in such an untried and specula- 
tive condition, and so much necessarily depends on the 
tactics of the enemy, but rather to make ships as strong 
all over, both offensively and defensively, as it is possible 
to do upon a given displacement and at a certain cost. 

The principal tactical formations for modern fleets are — 
single column in line ahead ; two and three columns in 
line ahead ; the same in line abreast ; quarter lino or line 
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of bearing ; indented line ; and the group formation. . In 
the last-named, a group of three ships becomes the tactical 
unit instead of the single ship ; there is a leader with a ship 
on each quarter at different angles and different distance^ ) 
and in this, and also in the indented line formation, the 
object is to keep the broadsides of the ships open or clear 
of consorts ; but, in consequence of the more recent battle 
ships not being built specially with a view to broadside 
lire, these somewhat complicated formations aio not 
generally popular. 

Science $nd the ingenuity of inventors are Jay by day 
adding fresh weapons of more terribly destmetno energy 
to the already prodigious list of war material, and the 
attack may be said to keep always well ahead oi the 
defence, so that it becomes more difficult to lay down 
fixed rules for tactics than for strategy. Much will 
depend upon the personal genius, nerve, and happy in- 
spirations of the individual admirals and captains who 
first find themselves engaged in a modern naval battle ; 
and national instincts, and practical experience in handling 
steam ships at high speed, will count for much towards 
the issue. (c. 0. v. h\) 


WAR AN GAL, or Wobtogul, an ancient town in the 
Nizam’s Dominions, or Hyderabad state, situated 86 miles 
north-east ot Hyderabad city, in 17° 58' N. lat. and 79° 40' 
E. long., and containing in 1881 # a population of 3347. 
It was the ancient capital of the Hindu kingdom of 
Tolingana, founded by the Narapati Andhras, of which 
now little remains to denote its former grandeur except 
the four gateways of the temple of Siva. These are still 
in a state of tolerable preservation, 

WARASDIN. See Varasd. 

WARBLER, in ornithology, the name bestowed in 1773 
by Pennant (Genera of Birds, p. 35) 1 on the birds removed, 
in 1769, by Scopoli from the Linmnan genus Motacilla (if 
Wagtail) to one founded and called by him Sylvia , —the 
last being a word employed by several of the older writers 
in an indefinite way, — that is to say, on all the species 
of Motacilla which were not Wagtails. “ Warbler ” has 
long been used by English technical writers as the 
equivalent of Sylvia , and consequently generally applied 
to all members of the Family Sylviidm thereon raised, 
which has since been so much subdivided as to include a 
vast number of genera, while species almost innumerable 
have from time to time been referred to it. 

Until recently ornithologists had come to agree pretty well as to 
which forms should be considered to belong to the Family 
—the “American Warblers” (MniotiUidx), to be presently con- 
sidered, being therefrom segregated j but some writers, seeing the 
difficulty of separating the remainder from the Tnrdidm (cf. 
Thrush), tried to get over it by proposing to erect an intermediate 
Family for the Wjheatear (q,v.) and some similar forms, under 
the name Saxicolidm, In truth the difficulty was thereby doubled, 
for, if it was before hard to distinguish between Sylviid® and 
Turdidse, it has since become harder to distinguish on the one 
hand between SylviUlm and BazicoHdas, and on tho other between 
Soxlcolidm and Twrdidm. The confusion thus caused is chiefly duo 
to the adoption in a moro or less modified form of the views put 
forth by Sundevall in 1872* and revised by him in 1874 {cf Orni- 
thology, vol. rviii. tx 38). For him, however, it is to be said that 
he at least proceeded in a fashion that had long been recognized, 
and gave reasons, whether good or bad, for the system he pro- 
pound od; but his imitators have omitted so obvious a requirement, 
and leave to any one who would use their results the task of dis- 
covering how they have been reached. Hence it has boon 
suggested that some of the alterations introduced since Sundevall's 
tune have beeu purely arbitrary, if indeed they did not proceed 
considerations of personal convenience, or occasionally even 
through mischance. $©1 the greatest allowance must be made for 
those who attempt to reduce to order such a multitudinous 
assemblage of foiihs— forms which present an almost endless 

W precisely given, the writer is in- 

dab ted to the Rev. & MiArite, 


variety of small differentiating characters, pointing in numerous 
dneetions — while the essential structuio oi all is apparently so 
similar that at present theie is no hope of assistance fiom tho 
anatomist or the morphologist. But the affinity, seeming or leal, 
to the Turdidx does not ofler the only difficulty. Tho resemblance 
which some other foims, often placed with the Syhudse, bear to 
the Tmwliidx 2 — tho Crcderopodidx of some systematists— is equally 
if not more puzzling. It is admitted by many systematists that 
the Timcliulo} form a gioup that has been made a “refuge for the 
destitute,” a group into which genera and species that weio tiouble- 
somo to classify have been thrust ; and, as a natural consequence, 
the limits of such a 11 Family” or group have seaicely been 
plausibly defined. J It appears that the so-called Timdiulm had 
off to other groups, as the Lamidx (<f. Shrike) and what not, and 
their existence as a separate “Family ” can hardly be taken for a 
certainty. Again, a small group ot birds, almost wholly pc culiar to 
the Australian region, have been sometimes separated as Main r id, v, 
and of these more must bo said presently. Lastly, theie aie ca tain 
genera that, though foimerly included without hesitation among 
the SylvUclx , have lately been designated “ Fly-catcheis,” on 
grounds, however, that have not been explained. 

To deal with this theme in satisfactory* detail would require far 
more space than can hero bo allowed, for the failures of later 
systematists would have to be shewn by a series of minute criticisms 
of a kind that would be only acceptable to specialists, and haidly 
understood by others than experts. All things then considered, it 
would seem to be best for our present puipose to regaid iho 
“ Warbleis”—' without pledging our faith to the recognition of a 
“ Family ” Sylviidx— from the point of view which obtained before 
the more recent and perplexing (because ill-defined) opinions were 
introduced, and that aspect is afforded by tho scheme furnished 
by Canon Tristram to Mr Wallace, and by him adopted in his 
Geographical Distribution of Animals (ii. pp. 257-260) ; but our 
limits will only allow us to touch upon a few of the most prominent 
members in addition to those which have already been or will form 
the subject of separate articles. In this sense then tho first that 
may be mentioned are those forming a group of more or less aquatic 
habit, usually called Calamlieqmm but more correctly Aerocipha- 
linm, tho commonest of which in England is the woll-known Sedge- 
bird or Sedge-Warbler, Acrocephatm scJicenobamus f whoso chattering 
song resounds in summer-time fiom almost every wet ditch in most 
parte of Britain. As is the case with so many of its allies, tho 
skulking habits of the bird cause it to bo far moro often heard than 
seen ; but, with a little patience, it may be generally observed 
flitting about the uppermost twigs of the bushes it frequents, and 
its mottled back and the yellowish-white streak over its eye seivo 
to distinguish it from its ally the Reed- Wren or Reed-Warbler, A. 
streperus, which is dad in a wholly mouse-coloured suit. But this 
last can also bo recognized by its different song, and comparatively 
seldom does it stray from the reed-beds winch ore its favourite 

s These are exotic birds, having no recognized English name. 
Those of “ Babblers, “ Bush-Babblers,” and “ Babbling-Thrushes ” 
have been applied to them by some writers, who consider thorn to be 
sufficiently characterized by their short, rounded, and incurved wings. 

8 Cf, Mr Sharpe’s meritorious efforts, Cat, & JBHt Museum, vols. 
vi and vih 
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haunts. In them generally it builds ono of the most beautiful of 
nests, made of the seed-branches of the iced and long grass, wound 
horizontally round and round so as to include in its substance the 
living stems of tlneo or four leeds, bclween which it is suspended 
at a convenient height above the water, and the structure is so deep 
that the eggs do not roll out when its props are shaken by the 
wind. Of very similar habits is the Reed- Thrush or Gieat Iteed- 
"Warbler, A. ammclinaceus , a loud-voiced species, abundant on the 
Continent but very rarely straying to England. Much interest also 
attaches to the species known as Savi's "Wat bier, A . lit win ioicks , 
which was only recognized as a constant inhabitant of the Fen- 
distiict of England a few yeais befoie its haunts were destioyed by 
diainage. The last, example known to have been obtained in tins 
country was killed in 1856. The nost of this species is peculiar, 
placed on the ground and formed of the blades of a species of 
Glyccria so skilfully entwined as to be a very permanent structure, 
and it is a curious fact that its nests were well known to the sedge* 
cutters of the district which it most frequented, as those of a bird 
with which they weie unacquainted, long befoie the builder was 
recognized by naturalists. In coloration the bird somewhat re- 
sembles a Nightingale (whence its specific name), and its song differs 
from that of any of those before mentioned, being a long smooth tail, 
pitched higher but possessing moie tone than that of the Giass- 
hopper-Waibler, A. n&mis — the Aahcaria locusidla of many authors 
—which is a widely-distributed species throughout the British Isles, 
not only limited to marshy sites, but affecting also dry soils, in- 
habiting indifferently many kinds of places where there is tangled 
and thick herbage, heather, or biushwood. In those parts of 
England wheie it was formerly most abundant it was known as the 
Keeler or Reel-bird, from its song resembling the wliining noise of 
the reel at one time used by tlie spinners of wool. The precise 
determination of this bird — the Grasshopper Lark, as it was long 
called in books, though its notes if once heard can never be mistaken 
for those of a giasshopper or cricket, and it has no affinity to the 
Laiks— as an English species is due to the discernment of Gilbert 
White in 1768. In its habits it is one of tlie most retiring of birds, 
keeping in the closest shelter, so that it may be withm a veiy 
shoit distance of an eager naturalist without his being able to see 
it, — the olive-colour, streaked with daik biown, of its upper 
plumage helping to make it invisible. The nest is very artfully 
concealed in the thickest herbage. The foreign forms of Aquatic 
Warblers aie far too numerous to be here mentioned. 

In tlie scheme all eady mentioned, a Subfamily Drymoccinm, with 
15 genera and nearly 200 species, is recognized. That such a natural 
group may exist is quite likely, but about its composition and 
limits much doubt cannot fail to be entertained. If its existence 
bo acknowledged, the remarkable genera Orthotomus with about 
12 and OisUcola with some 30 species may be fairly admitted as 
belonging to it. The foimer includes the Tailor-birds of the Indian 
region of which all have heaid or read, for their habit of sewing 
together the leaves of plants so as to form a cone in which to build 
their nests lias ofton been described and the fabric figured. Jordon 
(B. Lidia, ii, p. 166) writes of tlie common Indian Tailor-bird, 
0, Jongicauda , that it * * makes its ne&t of cotton, wool, and various 
other soft materials,” and “diaws together one leaf or more, gene- 
rally two leaves, on each side of the nest, and stitches them together 
with cotton, either woven by itself, or cotton thread picked up ; 
and, after passing the thread through the leaf, it makes a knot at 
the end to fix it” Outicola, of which one species inhabits the 
south of Europe, follows the same trade on stems of glass, confining 
them by stitches above the nest, which assumes a globular form. 

In tne same group Drymcetinse is placed by some authors the 
Australian genus Malarus, to which belong the birds known as 
“ Superb Warblers,” and they are not inaptly so named, since 
in beauty they surpass any others of their presumed allies. Part 
of the plumage of the cocks in breeding-diess is generally some 
shade of intense blue, and is so glossy as to resemble enamel, while 
black, white, chestnut, or scarlet, as well as green and lilac, are also 
present in one species or another, so as to heighten the effect. But, 
as all eady stated, there are systematists who would raise this genus, 
which contains some 15 species, to the rank of a distinct Family, 
though on what grounds it is hard to say. 

Of the other Subfamilies, Saxicolinm, Sylriinm , and Phylloseopinm , 
will be conveniently treated under Wheatfak, Whiteihroat, and 
[Willow-] Wren {qq.% ), while the ButicilUnss have been already 
mentioned under Nightingale, Redbreast, and Redstart, and 
the Accentor inse under [Hedge-] Sparrow. 

The birds known as “ American Warblers,” forming what has now 
for a long while been almost universally recognized as a distinct 
Family, Mniotiliidm, remain for consideration. They possess but 
nine instead of ten primaries, and are peculiar to the Now World. 
More than 130 species have been described, and these have been 
grouped in 20 genera or more, of which members of all but three are 
at least summer-visitants to North America, As a whole they are 
much more brightly coloured than the Aylviidm (Malurtis, if it 
belongs to them, always excepted) ; for, though the particular 
genus MmotiUa (from which, as the fortune of nomenclature will 
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have it, ihe Family takes its right name) 1 is one of the most 
abnormal— its colours being phiu bkuk and uhifce, and its habits 
lather lesombling those of a Tnix-utEi:rr,n (<? y.) — m other gioaps 
chestnut, bluish-giey, and gieon appear, the last vaijing from an 
olive to a saffron tmt, and in some groups the yellow predominates 
to an extent that has gained for its wearers, belonging to the genus 
Dcadmca, the name of “Golden” Warblers. In, the genus Ado- 
pting^ the members of which deserve to be called “ Fly-catching” 
Warblers, the plumage of the males at least presents yellow, oiaiu^e, 
scarlet, or crimson. Dr Coups (Key y.-Ain. Birds, ed. 2, p. 288), 
following on the whole the arrangement of Baird, Biewoi, and 
Ridgway (h r .-Am. Birds, i. p. 178), separates the whole Family (for 
vliich he aibitiarily retains the name SyhicoUdx) into three Sub- 
families, Ayh'icoNtuu (- Mr lotiltiiix), lettnincc , and Acfop/iat/knv, 
grouping the genera Mniotilta, Banda, and Ptuadi omits as “ Creep- 
ing Warblers”; Geothlypis, Oporomts, and Aivrvs as ^Ground 
Warbleis”; Proiomfana, Uchiimthothcrus, and Jit hn hiihoph da as 
6 ‘ Worm-eating Warblem”; Sctophaga, OardJhm , and Myiothotds 
as “Fly catching Warblers”; Jderia , which pcihaps may not 
belong to the Family, standing alone; and Dendrcuca as “Wood- 
Warblers ” 

The Miiiotiltidm contain Coring exhibiting quite as many diverse 
modes of life as do the Aylviida. j. Some are exclusively aquatic in 
their predilections, others affect dry soils, biushwood, forests, and 
so on. Almost all the genera are essentially ungratoiy, but a laige 
proportion of the species of Dcndrozca, Setophaga, and especially 
BasiUutcrus, seem never to leave their Neotiopical home ; while 
the genera Leucopezct , Terctristis, and Microligm, comprising in all 
but 5 species, are peculiar to the Antilles. The rest aie for the 
most part natives of North America, wheie a few attain a very high 
latitude, 2 penetrating in summer oven beyond the Arctic Circle, and 
thence migrate southward at the end of summer or in the fall of 
the year, some reaching Peiu and Brazil, but a few, as, for instance, 
Parula pitiayimi and Gcotklypis velata seem to be resident in the 
country last named. 

To return, in conclusion, to the Sylvnd t x % or true 
Warblers, it is to be hoped that before long some com- 
petent ornithologist will take on himself the task, necessary 
if toilsome and perhaps ungrateful, of revising the work 
that has lately been done upoh them and upon the 
Turdidse, and, setting aside all preconceived notions 
except that of aiming at the truth, without prejudice fix 
the limits of the two Families, if Families they be, and at 
the same time adjust the relations of the hitherto very 
indefinite group Timeliidx. (a. n.) 

WARBUKTON, Eliot Bartholomew George (1810- 
1852), traveller and novelist, bom in 1810 near Tullamore, 
Ireland, made a hit with his first book, The Crescent and the 
Ci oss . It was a book of Eastern travel, in Turkey, Syria, 
Palestine, and Egypt, and fairly divided public attention 
with Mr Kinglake’s Eotken , which appeared in the same 
year, 1844. Interest was centred in the East at the time, 
and Warburton had popular sympathy with him in his 
eloquent advocacy of the annexation of Egypt ; but, apart 
from this harmony with the tastes of the time, the traveller 
had so many adventures, told them with such spirit, de- 
scribed what he saw with such picturesque vigour, and 
sketched character with such animation and generosity, 
that the success of the book on its merits was perfectly 
legitimate. Warburton was an Irishman, with an Irish- 
man's rhetoric and spirit of adventure, who, after an educa- 
tion at Cambridge, was called to the Irish bar, tried to settle 
down on his paternal estate, but very soon abandoned the 
management of his tenants for a life of nobler excitement. 
His first success as an author tempted him to try again, 
but he had unhappily a short career, and did not again 
equal The Crescent and the Cross . His most substantial 
work was a Memoir of Prince Rupert, published in 1849, 
enriched with original documents, and written with 
eloquent partiality for the subject. This was followed in 
185Q by a novel, Reginald Hastings , the scones of which 

1 By some writers the Family is called Aylvicohdm, a practice which 
contravenes the ordinary usage of nomenclaturists, since the name 
Sylvicoia in ornithology is preoccupied by its employment in con** 
chology. 

2 Seven species have been recorded as wandering to Greenland, and 
one, Dmdraca virens, is said to have occurred in Europe (Nan* 
mamia * 1858, p, 425). 
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weie kid m the same period of civil wai It was much 
more conimoni hce than his travels, and showed no pover 
of constmction 01 fchcit\ in the creation of character He 
produ< ed another histone 'll novel, Dclhoi, or Tkt Mer ch ant 
Pnntt (18*31) The knowledge therein shown of the m 
habitant of the isthmus ltd to his st lection b} the Atlantic 
md racitic Company to explore the countiy and negotiate 
i tic Tty with the In Inn tides He sailed on this mission 
m the “ Amazon, which penshed by fiio with neaily all 
on l)on <1 on the 4fch of January 1852 

His Lj (fil Lcnlcf Pi dm mjh w as published posttmmousl} 
an IS 3 lo the Men n s of Ho ate Walpcle (18 1) ncmmaUj 
c(Iit( 1 1 y liim he contnhutel is he avowed m the preface only his 
adn e to the anonymous authoi and the eounten tnee of his name 

WABBUBTON, William (1698-1779), bishop of 
Gloucester, was the son of the town clerk of Newark, 
where he was bom on December 21, 1698 He was 
educated it Oakham and Newark grammar schools, but, 
being intended foi his fathei s profession, does not seem 
to ha\ e addicted himself especially to the classics, or to 
have manifested extraordinary proficiency m any study 
He lost his fathei while a boy, and m 171 1 he was articled 
to Mr Kukc, attorney at Great Maikham, m Nottingham 
shire, and aftei serving his time with him returned to 
Newark with the intention of practising as a solicitor 
Whether he ever did seems uncertain, but a veiy shoil 
time at toi wards he is found studying Latin and Greek 
under the mastei of Newark school, who fiequently sat up 
till late at night with his pupil In 1723 he was ordained 
deacon by the archbishop of York, and on March 1, 1727, 
received priests orders from the bishop of London He 
had occupied the mteival m various literary labours, 
the most important bung the notes he contributed to 
Theobalds edition of Shakespeare, and an anonymous 
pamphlet on a question which had ansen concerning the 
jun&diction of the Couit of Chancery Warbuiton had 
undci taken to answer another anonymous pamphlet, which 
proved to be the composition of no less a person than Mr 
Yoike, afterwards Loid Chancellor Hoidwicke, and the 
impiession which he made upon his antagonist was evinced 
by the pains the latter took with his reply He now re 
ceivcd from Six Bobeit Suttei the small living of Gnesley, 
in Nottinghamshire, exchanged next year for that of Brant 
Broughton, in Lincolnshire, and was made an honorary 
M A of Cambndge Here for eighteen years he spent 
his time in intense study, the fust result of which was his 
celebrated treatise on the alliance between church and 
state, published m 1736 The work was probably 
intended, and certainly admirably adapted, to afford the 
ministry of the day an excuse for omitting to redeem their 
promise to the Dissenters of freeing them from the bondage 
of the Test and Corporation Acts To this end the test 
is represented as the only possible means of reconciling 
the principle of a religious establishment with that of a 
free toleration, a piece of logic which, now that religious 
tests are no longer held a qualification for civil office, 
would excite most opposition where it originally gamed 
most favour It fully answered its temporary purpose, 
and equally subserved the author 1 ® real end by gaming 
him credit at court It would appear that he only missed 
immediate preferment by the death of Queen Caroline 
His next performance, the famous Dwme Legation of 
Mom Demonstrated m the Principles of a Eehqious Deist, 
the first part of which was published m 1738, will long 
preserve his name as the author of the most danng and 
ingenious of theological paradoxes The deists had made 
the absence of &ny inculcation of the doctrine of a future 
life an objection to the dmne authority of the Mosaic 
wutings Warburton baldly admits the fact and turns it 
against the adversary No buraau legislator, he contends, 


would have omitted such a sanction of moiality ergo, thr 
legislation was divine It may be doubted whethci the 
aigument ever convinced any one, and its cogency w is net 
assisted by the multitude of minoi xaradoxes with which 
it was mtei woven, such as the identification ol the sccnoiy 
of tho sixth book ot the JOncul with tlie exhibition of 
the Eleusiman mystcues But the authoi s extiaoxdmaiy 
power, learning, and ongmality woie acknowledged on all 
hands, though he excited censuio and suspicion ly i 
cncumstance highly honourable to him, his tenderness to 
the alleged heiesies ol Conyers Middleton The second 
volume of tne woik appealed m 1741 

Wai burton’s next undertaking, though still theological, 
brought him into the field of general liteiatuie Lithei 
m quest of another paradox, oi actually unable to icco^m/o 
the fepmo/istic tendency of Pope s Essay on Man , he enteicd 
upon its defence against Crousaz, m a senes of aitide* 
cqptnbuted to The Republic of Letter, s Whetliei Pope 

had really understood the tendency of his own work has 
always been a question, but there is no question that ho 
was glad of an apologist, or that Warburton’s ?eu dapnt 
(for him it was hardly moie) m the long run did moio foi 
his fortunes than all his erudition It occasioned a sincere 
friendship between him and Pope, whom he peisuaded to 
add a fourth book to the Dunciad , and substitute Cibbci 
foi Theobald as the hero of the poem Pope bequeatiicc) 
him the copyright and the editorship of his works, and 
contributed even more to his advancement by mtioducmg 
him to Munay, afterwards Lord Mansfield, who obtained 
for him the pieaehership of Lincoln’s Inn, and to Balpb 
Allen, who, says Johnson, “ gave him his niece and his 
estate, and, by consequence, a bishopnc ” The marriage 
took place m 1745, and from that time Wai burton lesided 
principally at his father m law’s estate at Pnoi Paik, m 
Gloucester sh u e, which he inherited on Allen’s death in 
1764 In 1747 appealed his edition of Shakespeare, into 
which, as he expressed it, Pope’s previous edition was 
melted down He had previously entrusted notes and 
emendations on Shakespeaie to Si* Thomas Hanmei, 
whose unauthon/ed use of them led to a waim conti oveisy 
Warburton was further kept busy by the attacks on hi a 
Dmne Legation from all quartern, by a dispute with 
Bolmgbioke respecting Popes behaviour in the affair ot 
Bohngbiokes/tanotf Ring , and (1750) by a work of moie 
importance m vindication of the alleged mnaculous inter 
ruption of the rebuilding of the temple of Jerusalem 
undertaken by Julian Here again Warburton shows 
his habitual intrepidity as a controveisiahst, and place i 
himself upon ground wheie few at the present day would 
care to follow him His defence ot revelation was con 
tinned m his View of Bohngh olds Posthumous Writings 
(1754), universally allowed to be a most masterly per 
formance Warburton s manner of dealing with opponents 
would be m our day considered both insolent and 
rancorous, but it did him no disservice m his own In 
1757 he was made dean of Bristol, and m 1760 bishop of 
Gloucester 

Mr Abbey characterizes Wai burton as an inactive bishop, 
and the partial Hurd can say no more than that “be pei 
formed the duties of his office with regularity, but further 
than this he could not prevail with himself to go ” Nor 
did he ever seek to shine m parliament He continued, 
however, active with his pen, so long as the infirmities of 
age allowed, collecting and publishing his sermons, lepnnt 
mg his principal works with large additions, toiling to 
complete the Dmne Legation, the last hook of which 
appeared after bis death, and writing (1762) a vigorous 
attack on Methodism under the titlo of The Doctrine of 
Grace Of this work his friend and biographer Hurd 
says, with curious infelicity, “the sect will find a sort of 
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immort ility m this discoiusc ” The lcvcrso his peved 
tme, }Gt the book ranks °mon^ the authoi most poweiful 
] 1 oduciions lie aLo engaged m a keen conti o\eisy with 
1 iskop Lowth on the book of Job, which even his admi 
in & biogLaihei wishc> ioigotten Ilis last impoitant act 
w is to found, m 1768, the Wai burtoman lectuie, to piovc 
the truth of levealed 1 elision fiom the completion oC the 
prophecies m the Old and New Testament which lehte 
to tlic Christian chinch, especially to the apostac} of Papal 
Rome u On the n 0 ht determination of the prophecies 
1 elating to Antichrist,” he said, “one might rae the 
whole truth of tho Christian ieli b ion,’ — another opinion 
which finds little support m the 19 th centuiy The 
principal authonty foi his lattoi years is his conespondence 
with his fnend Tishop Uuid, an impoitant contulution to 
the hteiaiy histoiy of the puiod After the death of his 
only son m 1776 ho fell into a kthaigic languoi, winch 
was teimmated by death on June 7, 1779 

"W 1 1 Inu ton was undoubtedly a great man but his intellect 
mind \y wilfuluess ind tlic pa&sion foi p nalox has effected no 
result in any depec aleqtnte to its powoi lie disdained to per 
sua lo unless lie could at tho same time astonish anaiu on lca'v oui 
m n to ama/c he has tailed to convince None of the piopositiom 
with which his name is chiefly connected haie found acceptance 
with postciitv mil while abundantly demon stiatmg his own learn 
in n he his filled to mal e m} consitleiabl addition to tl stock of 
hum in knowledge or to leave an> siqnal maikon the histoi) oi 
opinion Ho wasiathei a & lidntor than a wainoi an exhibitor 
of 1 nlliant fence le idm^ to no definite end Though alw i}s faith 
fill to lus coimetions l e oigued foi victoiy rathei than tiuth, an l 
wist d lip m advu i y poweis which woull Ime pi o lured gieat 
h suits if tl oy In l Iren omplojcd m seuous an l dispassionate 
investigation His iu le and iuo b mt stjh of conti oveisj deserved 
ml icccw 1 sevuo lixioliension it w is at ill e cuts free fiom 
\ ottme s an 1 m lenity , and his fruits weie m genual those of an 
ispim ani i la^nannnous nature He was a waim and constant 
fnend and ^a\o in my pi oofs oi ititu le to his benefaetois As 
m ( lit r an 1 eutie he display c 1 much fore of mi id but Ins 
stall hid of icseueh was not ln^h, md Ins liteiaiy taste was tint 
of the IS th entuij (It G ) 

WARE See IxrorT 

WARD, Low wld Matthew (1816-1879), history and 
(jeni c painter, was bom at Pimlico, London, m 1816 
Vmong his early boyish offoits m ait was a senes of clever 
illustrations to the Re/eded Addiebscs of his uncles Hoi ace 
and James Smith, which was followed soon afterwards by 
designs to some ot the papers of Washington Irving In 
1830 he gamed the sihei palette of the Society of Aits, 
and m 1S35, aided by Wilkie and Chantroy, he enteied 
the schools of the Royal Academy, having m the previous 
year contributed to its exhibition his portrait of Mi O 
bmith, the comedian, m his chaiacter of Eon Quixote 
In 1836 he went to Rome, where m 1838 he gained a 
silver medal from tho Academy of St Luke for his Gimabue 
and Giotto, which in the following yeai was exhibited 
at tho Royal Academy Tho young artist now turned 
his thoughts to fresco painting, which he studied under 
Cornelius at Munich In 1843 he forwarded his Boadicea 
Animating the Batons previous to the Last Battle against 
the Romans to the competition for the decoration of the 
Houses of Pailnment, — a work upon which he was aftex 
wards engaged, having m 1853 been directed by tho 
fine ait commissioners to execute eight subjects m the 
comdoi ot the House of Commons The success of his 
l)r Johnson m Loid Chesterfield's Ante Room— now in 
the National Galleiy, along with the Eisgiace of Loid 
Clarendon (the smaller picture) (1846), the South Sea 
Bubble (1847), and James II receiving the News of tho 
Landing of tho Pimce ot Orange (1850)— secured his 
election as an associate of the Royal Academy m 1847, and 
in 1855 he gamed full academic honours Among tho 
more important of his othei works may be named Charlotte 
Oorday Led to Execution (1852), the Last Bleep of Argyll 
(1854), the Empepor of the French Receiving the Older 
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of the Gaiter (1859) p amh 1 f i the qu on tlic Ante 
clumber at Whitehall duun b the E>in<> Moments ol 
Chirk, IT (l 61) Hr Johnscns Fn t Intuucw with 
John Wilke* (1 65), aid the T rl 1 mil) j t Pi nice m 
the Ttrnple, jamled in 1 51 xnd i ua!l> considered the 
artists masterpiece loi ^tveiM )cais leioie his death 
Waid suffer d fion ill h ilih aid mental dqies&ion 
which led totunpomy abornfcion of intellect He died 
at Wmdsoi, on January 15, IS 79 

W ulspielm Imo 1 en t\ti i icly p q ulai ail tl a u\ 
li gswhi li ltpiodu es>muiv cl th i i 1 m hi l a Til aicilati n 
His w ll s me nu ally inteusln m suljcd tl tv tell li a st lj 
with point an l tit uiKtss it t met tniltmi l m ( stunt nd 
full of obstn ition anl tl in iei In pm 1\ t 1 ni 1 pualities 
m lightm,, ton ctl ui m l diau to htsirnnsl ip th \ aic n oit ii 
p Haiti) open to evejti n 

WARE, J ymes (1769-1859), animal painter and 
engiaver, was born m Thames Street London, on Octobci 
23, 1769 At the age of twelve ho was hound apprentice 
with J Raphael Smith, but he ltetned little attention 
and learnt nothing fiom this engiaver He was after 
wards instructed for ovei seven }eais by his elder brother, 
William Ward, and he enslaved many admirable plates, 
among which his Mis Billmgton, aftei Reynolds, occupies 
a veiy hi b k place He presented a complete set ol his 
engiavmgs, xn their various states, niimbeung thice 
1 undred impressions, to the Bi ltish Museum "While still 
a }OUth he made the acquaintance of Geoi b c Moiland, who 
aftei wards mained his sister , and tho example of this 
ai tibt s w orks induced him to attempt p am ting His early 
pioductions weie rustic subjects m the manna ol Mori md, 
which were fiequently sold as the woik of the more 
celebiated p amtei His Bull Bait, an animated composi 
tion, introducing man} figures, attracted much attention 
m the Ro}al Academy of 1797 A commission fiom Bn 
John Sinclair, president ot the new agucultuial society, to 
paint an Alderney cow led to much similar work, and 
turned W T ards attention to animal painting a department 
m which he achieved his highest aitistic successes, his 
renderings of cattle being unrivalled m the English school, 
and woithy to rank with the pictures of the gieat animal 
pamteis of Holland His Landscape w itli Cattle, acquiiod 
foi the National Gallery at a cost ol .£1500, w is painted m 
1820-22 at the suggestion of West, m emulation of the 
Bull of Paul Pottei at The Hague His Boa Seipent 
Seizing a Horse was executed m 1822, and his admuable 
Grey Horse, shown m the Old Masters' Exhibition of 
1679, dates from 1828 Waid also produced portraits, 
and many landscapes like the Goidale Scai and the Harlech 
Castle m the National Gallery Sometimes he turned 
aside into tho less fruitful paths of allegor}, as m his 
unsuccessful Pool of Bethesda (1818), and Triumph of the 
Duke of Wellington (1818) Ho was a frequent con 
tributor to the Royal Academy and tho Buti&lr Institution, 
and m 1841 he collected one hundred and forty examples of 
his ait, and exhibited them m his house m New man Street 
He was elected an Associate ot the Roj al Academy m 1807, 
and a full member in 1811, and died at Gheshunt on the 
23rd of Novcmbei, 1859 

Wiri compiled an. autobiognphv, of winch an abstract was 
published m the Ait Journal m 1619 

WARE, WirnuM (1766-1826), mezzotint engraver, an 
elder brother ol James Ward (see above), was born in 
London m 1766 Ho was the most distinguished pupil 
of J Raphael Smith, and executed a great part of many 
of the plates which boar the name of that excellent 
engraver In 1795 he began to exhibit m tho Royal 
Academy, of which m 1814 he was elected an associate 
engravei He also held the appointment of mezzotint 
engraver to the prmee regent and the duke of York He 
executed six plates after Reynolds, engraved many of the 
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works ofc lih> brother m lav, George Morland, and lus 
mezzotints alter Andrew Geddes, which include the lull 
lengths of bn David Wilkie ^nd of Patrick Biydoue, die 
ol b ieat mmt His engrnvm 0 s aic lull ol aitistio spnit, 
and show fmo ieclmg foi coloui , and they aic c axllcntly 
tendu and expiessive m their icnderm b of fleJh. He died 
suddenly at Moimngton Place, on December 1, lo26 

W1RDHA, 01 Win d e, a British district m the clnef 
commissioner ship of the Central Provinces of India, with 
an aiea of 2401 square miles It lies between 20 1 o 
and 21° 21 JSf ht and 78 4' *10' and 79° 15 T long, 
and lot ms a lunngle with its apex to \ ado the noith west 
th^ baso resting on Chanda district , on th cast it is 
hounded by Nigpui, and on the west the Waidhd livei 
sepai xtes it Itom Berar Waidhi is hilly in the noith, 
and mteisected by spins from the Satpura ian b e The 
central portion includes the thiee peaks of Mile., ion (172G 
feet), bTindgion (1874 feet), and? Jaitgarh (208G leet) 
Tiom this cluster of hills numerous small streams lead to 
the Wardhi river on the one side, whdo on the other the 
Dham, Bor, and Asoda mid flow down the length of the 
district m a south easterly direction The Waidhi, and 
its affluent the V am, aie the only livers of any import 
anee To the south the country spreads out m an 
undulating plain, intersected by wateicouises, and Tbioken 
here and theie by isolated hills using abruptly fiom the 
suifaco In general the lowlands are well wooded 
Leopards, hyaenas, wolves, jackals, and wild hogs abound 
in the district , other animals found are the spotted deei, 
nrfjat, wild goat, and antelopes Among buds aic the 
bustard, paitndge, quail, and lock pigeon There axe 
numeious loads and 65 miles of lailway The district 
is subject to great variations of climate, and the rainfall 
at Waidha town averages neaily 40 inches 

Hie census of 1881 disclosed i \ opulation of o87 221 (males 
19>,56l, ltmalts 191,o57), Hindus numbenng 828 523, Moham 
mtdanb 14 200 Clnistianb 9b and abougmils 41,933 The dis 
tnct contains five towns with a population exceeding 5000 
Waidha (6816) tlio cluef town, has wido and ic^ulai streets 
having hecn built m 1866 Of the total uea 1500 squire mil s 
aie cultivated, while of the poition l)iu^ w iste 380 square miles 
no letuincd as cultivable The chief ciops aie cotton, wheat, 
othei food giains, and cii seeds The only inanutietuie of any 
importance is cotton cloth, the greater part ot which is execute l 
to Bei u and to the distncts f uthei wtst Cotton tin cad blankets, 
gunny, and xopc aie also m ide, and smeo the eomi)lctiou of the 
railway a considerable tiado has also sprung up m butte i, winch 
finds a leady sale m the Bomb ly maiket But b> lui the most 
important aitielc exported is the raw cotton known is <c Hm 0 n 
ghats, 3 fiom the cotton mait of that name Tho puncipal imp nts 
aiosalt, English piece goods haidware, anl spices In 1886-87 
the gioss revenue of the distuct amounted to <£99,955, o£ which 
tho land yielded £51,494 Thohistoiyof Waidha foims put of 
that of Hagpiu distuct, fiom which it was separated in 1862 foi 
adnumstiative pui poses 

WARE, an ancient market town of Herts, England, is 
situated m a valley en the north side of the uver Lea, 
and on a branch of the Great Eastern Railway, 2 nules 
east north east of Hertfoid, and 22£ north of London by 
lad The principal street is the spacious High Street, 
running east and west by the nvei The houses are 
<hiefly modern, but theie are a few of the old timber 
frame houses The Lea, by means of which there is good 
water communication, is crossed by an non bridge elected 
m 1845 The Hew River Head is half a mile distant 
The parish church of St Mary is a laige and handsome 
cruciform building of flint and stone m the Perpendicular 
style* consisting of chancel (built, it is supposed, by Lady 
Margaret Beaufort, countess of Richmond and mother of 
Henry TH ), lady chapel to the south (about 1380), nave 
of five bays of the time of Richard II, transepts, aisles, 
south porch, and embattled tower of the time of Edward 
HL There is an elaborate font of the time of Henry IV , 
and a few old brasses and monuments The church has 
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undci b onc restoration m 18 j. 8, 18 f i, and 1*^8 j 86 Ihc 
modem mansion of the Puoiy, to the v est ci the lea n 
occupies the aifcw of a inoiy of Luc ci I x < f 'au 1 1 n i 
founded by M i 0 aicu, count o sof ^ciccsi i, s la of Hu i^ 
III, who v as then ltcly of the inaiiOL rf I uc It i 
sidciable poition of llie original 1 uildm 0 is mcoq l deu 
in the model n one Anion ^ the uncle n \ ubh builun^ 
uo tho com exchange and the town hall, vvhici include 
a litciaiy institute and libiaiy ileie l t leueui i 
ground 6 acres m extent, and a cemetery ri I ities 11 
famous c gr$it bed of Ware leluied i~> m ha i pcai 
Tutlftl j\ t jht, which fomieLly vva at the -n ua He I 
has been removed to Lye llous , 2 units di t lit ih 
town possesses bieweries and luck held , 'M 1 then l 
hi b e tiado m malt The popi 1 itio i of the urban nit ij 
distuct (area about 611 acies) m 187 f was lJi7, and m 
1881 it was 5277 

Romm l minis hive boon discovcicd it van jus h i s m tl 
nti^hbouihood ot i\ uc, ml tho Limmo 8ti ot u ssoi tl l i 
v alloy just a little ibovo it At the tunc cl tin 3) n 1 > 
uiuv ) the town lnd 130 mlnhitmts ml lolon l t) iiu^l 1 
Gientennisnd In tliL ot Jehu it on io into tlu ] in 
of Suer do Qumcy tail of "W moliost l wl > h> t i n , ti 
thoioujifue of tho bnd 0 c by bit d n tho rh uu n 1 tliu h n ^ 
the bnl & c ot tfll greatly m least l the tz alert tlu town 1] i t 11s 
wuo how cv ci a;,!!!! iuq osod Tlic> woic b iantol lydiu] s I 
to 'Willnrn call if Salishuiy anl they vio still o 11 t 1 Ji m 

non losulent tialcis Rcbort do (^miioy m 12 «j 4 l ivt l f i tl 

town the ^nnt ot a market and tan li mi Homy ill In tl 1 jtl 
ccntuiy it caino into th.o possession ot the c il t \\ mvi 1 tl 
king malei On tho doith of lachaid dul o cf Ol u est i li w s 
s ttied by Homy All on lus mothoi, tho count s* ot la Inn 1 1 
1 1 w as then gi mted to M u ^ai ot Planta^e net o >un toss IS di I u ) 

on whoso cxooution m 1541 it it veiled to th uown Quo u M 

on lior xtocssion lostoiul it to Cathaim u unless ct lluntm 0 l n 
0 i uuld iUw,htoi ot the countoss ot bills! uiy win alnut 1 7t> 1 l 

it to Ihonns Tansliawi, iomomhi inta m tho c chtpiu A1 mt 
1700 the manoi wis solel to bn Thonns L>eh, i Ldilon biowci 
m whoso funily it lomamod till 1816 wuo is tho “i wit >t 
tamo allude 1 to by Cow]>i in hi “Tolm Gilim AVillnm 
Godwin w is foi b>mo turn imnista of th Iitd \ ndnit ohqol 
thao Al ilham ot "Waio w is tho toaolu i ot Duns Sootus 

W ARMIN >STETi, an ancient majket town of Wiltshire, 
England, is situated on elevated ground, at the western 
extremity ot Salisbury Plain, neai tho bonier set border, 
on the n\ei Wily, and on a branch ot the Groat We tern 
Railway, 17 miles south west of Dcwcs, 21 north we t of 
fealislmry, and 105 south south w est of London by iail 
It consists chiefly of one street about a mile m length 
The parish church of hi Denys is an ancient stone stn c 
tuie of various styles, the south poreh uid towel bung tl 
tho time of Edward III, the chancel Peipeudxculu, and 
the nave of the 18th century It is now (1 888) under 
going complete restoration at a cost of L9000, the m\c 
being m process of entire reconslr uction Ihc town lull 
was erected by the marquis of Bath m 38 jO Amon^ 
the benevolent institutions are tho iiee school, established 
m 170 7 by tho first Viscount Weymouth, the mission try 
college of Sfc Boniface (I860), tho community ol St Denys 
home (1806) foi training young women to asu t m inis 
sionaxy work, the Wilts refoimatoiy for boys (1S56), the 
cottage hospital (1866), the almshouses for four u b cd 
women (1873), and an orphanage Tho town posatssts a 
laige silk mill, engineering and agricultural implement 
works, and malt woiks There is a considerable agricultural 
trade The population ot the urban sanxtiry district (area 
6370 acres) in 1871 was 5786, and ra 1881 it was 5640 

Warminster w piobably of ancient Bntislr origin, aud the 
neighbourhood is icmarkable toi tho nuinbt i of its baiiows Tho 
old Roman rord fiom Old 8auun to Bath skntcd Wammstu to 
the noi th Camden supposes it to have been the Roman Vi Hum, 
and, although this conjecture la probably wrong, there can be no 
doubt that it was a Roman station of importance Ihc bstnows 
within tho entrenchments at Battlesbuiy camp, a Ixttlo to the cast, 
indicate an eaihcr than Roman occupation, but tho enticnehmr nts 
were probably themselves the work of the Romane A great variety 
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of Toman lemnim hnc been fount m th noi_,hl nuhoU of th 
town Waimmstu \ns 3 loyil man i m tlic tmio l J h\ i l th 
Confessor nnl as sncli wis hec ol t u and ass sn nt In 
Domesdiy the name o m as e loimm tu It th n i s s 1 
30 buigessrs ml y b hi a total j qul it mo' n 1 10) 11 \\ 

I ouni to jrovile i nij t s 3il n in, 1 n th Ln „ an 1 all 1 is iOmu 
Its ruly mi] oi tanco was chi ll> ovvin*, to its situitiun at th 
jnn ti n t the 10 a h fioni T th, I ionic, S ihsl my m 1 jlnft si an 
It icmam 1 a l ;>y al manoi tali Ihc icign ot Party II 

WA&PA.NT, m law, is an autlnnty empowoun n a 
poi on to art m a way whuh would not he la\ tul without 
such authority Hit tu.ni occuis vciy caily m onst 
i itional document it is lout d m the Assize hi Clucndon 
and the Assize of the ] oiest, both m the lugn ot I lent 3 

II A wan ant must be undet the hand and seal ot the 
pa son issuing it, unless such formalities lo di pcnsM with 
by statute VVhmnts aie of several kinds, °nd maj be 
conveniently divided into xoui clissos, which may bo called 
the cxeoutiv **, the judicial, the financial, and the puvate 

L amine — A wan ant undei the si^nmaiual ot the 
king, countei signed by the I 01 d chancellor or a secretary 
of state, is still m use for some purposes It is the moans 
of gi anting PArnox (q 1 ) and letter patent (except those 
foi inventions), and ot framing ceitain lobulations toi the 
forces It was by loyal wanant (xf ten aids coifnmul 
by Act of Pailiament) that pmehaso of commissions m 
the anny was abolished m 1871 1 * * By 18 Utn U c 1 
lcttus patont are to beai the date of the king’s wanant 
delivered to the lozd chancellor The issue of wan mts 
undei the sign manual has been recently legulated by the 
Great Seal Act, 1881 Such a wanant must bcii a ten 
shilling stamp P-oyal warrants weio ct one time m con 
siderably moie frequent use than they aie at present Tor 
instance, m 1002 the censoiship of the stage wa committed 
to the poet Daniel by loyal wanant (see Trlufe) A 
false regimentation that any goods were made by a person 
holding a royal wan ait is now punishable under the 
Meichandiso JVIarks Act, 1887 The ls^ue of wanants 
undei the hand ot a secretary of state is now, with two 
exceptions, confined to cases m which there is suspicion 
of treason 01 treasonable practices, and the wanant must 
name the peison whom it is intended to anest The c\ 
ceptions are the cases of bunging up a pusoner to give 
evidence undei 16 and 17 Yict c 30, and wai rants issued 
undei the Extradition Act (see Extruiitiox) Ly 16 
Cxi I c 10, if any person be imprisoned by warrant of 
the king in poison, of the council board, or any of tho 
pi ivy council, ho is entitled to a writ of hafects toipn* 
By tho Habeas Coipus Act, 31 Car II c 2, detention on 
a legal wanant is good ground for refusing dischnige to 
lire pi isonei on ictmn to a writ of hah as eoi pus General 
w ai rants of a secretary of state weie decided to be illegal 
m 1763 A named person may still be committed ly a 
secretary of state’s warrant, but his papers cannot be seized 
(see Pnrss Laws) Power to issue warrants to search for 
aims and to arrest for treason or treasonable practices m 
Ii eland has been given by vauous Acts, eq , 44 Yict cc 
1, 5, and by tho Criminal Law and Procedure Act, 1887 
The right of a secretary of state or the loid lieutenant m 
Ireland by wanant to detain 01 open letters m the post 
office still exists, and has beet' recognized by orders m 
council and proclamations in the 17th century, and more 
icccntly by various Post Office Acts, such as 9 Anne c 10, 
35 Goo III c 62, 7 Will IV and 1 Yict c 36 Tho 
nght was finally established by the reports of committees 
of both houses appointed in 1844 on a complaint by 
Mazzim and otheis that Sir James Graham, then home 
secretary, had opened then letters It was exercised as 

1 Tke wanant officer (so called no doubt from tho mode of lub 

appomtiw nt) is a distinct rank in both tho aimy and navy For the 

warrant officer in the navy, see vol xni p 293 
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recently is ISM o\ 1 the httusoi persons suspected of 
iu smile c di c spend one 0 in liclxnl Ccraimttd lor 
bica li ol puvi t of thf T louse of Commons is by w u 
lanl ol the sf lu Aw mint of a law olhcci of the 
ci own ior seal u, 1 ttois patent foi invention wasntces^ay 
und 1 the rid jatcut 1 w, but 3ns Icon superseded by 
< Hici pionduit since the Patmts Art, 18 V 3 The lowest 
f< nn oi vecutue w an u t is tho wanant ot a shenft to his 
1 aihfT 11 a jmi suance ol a writ 

/ lit ? tl — Y tu ants ot this 1 ind arc u'x 1 m eitliei cml 
01 criminal procedure The only kind ns< dm both scans 
to le tint issued by a -judge of the Ilijh Couit, who Ins 
the s'mie junsdiction as a seactaiy of state undei 16 and 
17 Yict c 30 En cml ] loecduiethe wanant m a county 
couit coircspond" veiy nearly to the Yrijl (2 i ) rn tlio 
Ih^li Court Examples ot county eoin t w an ants aie those 
o x att ichment, delivery, execution, nd possession The 
wanant of direct m Admiralty is a fom of pioceduie con 
fined to Gauits of Admuilty junsdielion The most im 
pntant ''nd frequent use of the wanant is for the ajpie 
hension of ar accused peison to be biouj. t bet 01 e a emit 
ot sununaiy junsdielion, cithei m tie fhvfc instance 01 on 
failure to obey a summons (sto Sttmmuv Juiistk nox*, 
Scvnroxs) &ueh wariants aie usrrlly issued by a justice 
ot the peace , when issued 1 y the couit they are called 
bench wanants Yheio issued ly a justice fci cxccu 
tion out of ins junsdntien, a wanant must u ually be 
backed by anothci justice having junsdiction where it is 
to be executed Tho wairant of a justice may also 
issue m some non judicial matters, oy, for the compul 
sory supply of carnages under the Army Act, 1883 
Theie are certain wan ants which by common law 01 statute 
extend much fuithei than ordinary judicial wanants 
Those issued under the Fugitive Offenders Act, 1881, if 
duly backed, extend tbioughout the Bnti&h ernpiie 
Yanants ot a couit having junsdiction in bankruptcy run 
throughout the United Kingdom A judge of the Queen’s 
Bench Division has, both at common law and by statute, 
authonty to issue a wairant m certain cases Such a 
warrant is valid thioughout England Execuiion of the 
decisions of a couit of summaiy junsdiction is secured by 
wanants, pait of the piocess of the couit, such as wax rants 
of distress or commitment A wanant may also issue foi 
the appiehension of a witness whose attendance cannot be 
otherwise assured A seaicli wairant may be gi anted for 
the purpose ot seal clung suspected piemises foi stolen 
goods Special powers foi issuing such wairants are given 
by the Aimy, Mei chant Shipping, Customs, Pawnbrokers, 
Stamp, and other Acts The Cnmmal Law Amendment 
Act, 1885, allows the issue of search warrants wheie it is 
suspected that a female is unlawfully detained foi immoral 
purposes As a goneral rule no one can be arrested with 
out wariant To this rule there are certain exceptions 
cither at common law 01 by statute At common law a 
justice of the peace, a sheriff, a coroner, a constable, and 
even a private peison, may arxevfc any ouo without wairant 
for a tieason, felony, or breach of the peace committed, 01 
attempted to be committed, m his presence A constable 
(w hcthei a constable at common law or a police constable 
appointed undei the Police Acts) may airesfc a pa son 
indicted for felony , a constable or a private person may 
arrest on reasonable suspicion that he who is ariested has 
committed a felony But m the latter case he does so at 
lus peril, for he must piove (what the constable need not) 
that thexe has boon an actual commission of the crime by 
some ono, as well as a reasonable ground for suspecting the 
particular person What is a reasonable ground it is of 
course impossible to define, but, in. the case of a constable, 
a charge by a person not manifestly unworthy of credit is 
generally regarded as sufficient An accused person who 
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has been bailed miy be mesial by bis bail, and the police 
may assist m the anest In neither caso is a warrant 
necessary Noi is it necessary loi the apprehension of 
one against whom the hue and ciy is raised (see Tin it) 
The Lmg cannot anest m person 01 by verbal command, 
as no action would lie agamst him foi wionoful anest 
Statutory powers ot anest without w ai rant aie ^lvcn to 
loth constables and pirvati pei^ons by numeious Aets of 
Pu lament, foi instance, the Game Act ot 9 Geo IV c 
GO, ■vanous Police Acts, the Cnmmal Law Consolidation 
Acts ol 1861, the Pre\ cation of Crnne Act, ls71 The 
possession ot a legal warrant by a peace officer on airest is 
of gieat importance m determining whethu the peioon 
resisting appiehension is ju&trhed oi not in so doing 
Bliould the officer attempt to apprehend him on an ille 0 al 
wanant, or without a wan ant m a case where a warrant is 
necessary, and be killed m the attempt, the killing would 
piobably be held to be manslaughter and not murdei 
The authorities on this point aie, however, conflicting In 
an action against a peace ofheer for anest on an illegal 
wanant, he is, by 21 Geo II c 14, entitled to demand 
perusal and a copy ot the wanant Execution of wan ants 
m bolder counties of England and Scotland, and backing 
and execution of wan ants issued m one part of the kingdom 
by justices and ofhcei s of anothci part, aie specially pro 
vided foi by numerous Acts of Paihament Forms of 
warrants will be found in the schedule to the rules undei 
the Summary Jurisdiction Act and the appendix to the 
County Court Rules, 1886 

— Payment out of the Tieasuiy is geneially 
made upon wanant Treasury warrants aio regulated by 
many of the Acts dealing w lth the national debt Paj meat 
ot dividends by tiadmg corporations and companies is 
generally made by means of dividend wan ants 

Primtt — Warrants issued by pm ate persons are either 
mercantile oi non mercantile Mercantile wai rants aie 
negotiable instalments giun^ a right to the delivery of 
goods, generally those deposited at a dock oi warehouse, 
and by mei can tile custom icgai ded as documents of title 
to the goods to which they relate They have been rccog 
ni/cd by bhe legislature, especially m the Factors Acts (see 
Factor) Thus the interpretation clause of one of those 
Acts, 5 and 6 Viet c 39, included undei the head of 
documents of title India warrants, dock warrants, and 
warehouse keepers' wanants The forgery of any wanant 
or endorsement oi assignment of any wanant of this kind 
is by 24 and 25 Viet c 98 punishable with a maximum 
ponalty of penal serutude foi life The stamp on such a 
wanant is, with certain exceptions, threepence Among 
private warrants of a non mercantile kmd those m the 
most fiequent use are warrants of distress, by which a land- 
loid empowois his agent to distrain for arrears of rent 
Wanant of Attwney to eontess judgment is a security 
tor money (now practically obsolete) in the form of a war- 
rant to a solicitor named by the creditor, empowering him 
to sign judgment in an action against the debtor for the 
sum due, with a defeasance, or clause that the warrant 
shall not he put into force m case of due payment of the 
money secuied* It was often used as a collateral security 
for the payment of an annuity The Debtors Act, 1869, 
contained various provisions foi making known to the 
debtor the extent of the liability incun ed by him, among 
others that the wanant must be executed m the presence 
of a sohcitoi named by the debtor, and that it and the 
defeasance must be written on the same paper. A warrant 
of attorney must be duly stamped, generally as a Hour- 
OAOSi (qy ), and must bo registered as a judgment m the 
central office of the Supreme Court 
„ Qtjo W abraoto (qv) is a means of determining the 
right of a person to continue to hold au office* 
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Scotland — Py \it of the Aitideb of Union i vy il w mants 

w CIO to continue ti b< 1 ] t as bthio tli union Ik Scuctaiy 
foi Stotl ml Act, 188 r > tinkled tlit ciown 1) lojal wanant to 
appoint ilit secretary to he \ict picsidcnt of the Scot li Ldur ilion 
Deputmcut Ihc loul adaccntes wanant nius thiou b h ut 111 
whole of Scotland V in mts issued 1>> eomts of suinmuj juns 
did ion ai,iot m the mam with tiros m use m Tn laid, tli u^h 
then names aio not tlic sime (sa Summai r Jti isnic ms) Jli k 
ait munitions statutoij iiomsiohs is t< w mints of tliu linls 
By 1 ind 2 Yict c 114 warrants foi diligence anl to li u tk 
(1 btoi nndti i am of lnipusonnient niaj k lnstitelm m ti i t 
of ckacc and in a siinunin concluhng foi \ aynunt d n n x t 
wairant to aiu&t tin moviblts dclfs ml iuoulj citlit cl f l l i 
may It included Lj 31 and o2 V ict t 300 i winint of m 
lnbition may he msei tt d m tli w ill ol i siumn ms An w u \u it 

is a wanant for mftftment (al ml o2 Viet e 101) Ilu sm 
Act gnes foims ol wanints tf In ( isli ukn^i ) Ih fn ti 
as to wanants of citation and conmntm nt m the 11 i h ( mt 
of Justicmj and the shtnfl court now dq tills chi flv n tl 
Cnnunal Piocclme Act, 1887, 50 and 51 \ ict c ol Ihc ti 
iatio fnqa wanant is a judici il w mint on which lmpisnin nf 
maj follow until the delta b uu ntn jxul u ; s sft It < m s| i l 
to some extent to tlio wilt ne emit icjiq of Lrqhsh p 1 1 tie ) ut if 
may be issued by a bhenii (1 and 2 Yict c 110) A 1 i l l w u 
nnt foi ancstmg a dcbtoi on the English side cf the 1 ul i is 
anothei kind of judicial wanant Tlic wanant ot attoinq i n t 
known in Seotlmd, its placo bang taken by the clause ol icq in 
tion, which lias this advantage o\cr tlio wanant of ittoiuc) tl it 
it is not avoided, as is the w uiant, by the death of the p iscn 
gw mg it 

Undei States — By the constitutions of the United Static ml 
of almost all the States, wanants aie net to issue bu upon ji 1 
ible cause, supported by oath oi afkimation ml ] i ticul nl> 
dcsuihmf? the place to be scndicd and the pel sons oi tl i ^ i > 1 
sci/cd These provisions kaie been hell noi to mem tint thru 
shall be no anest without waiimt, but to con (mi ihc njit ot 
anest to cncumstmces smulu to thxst which justify it m 1 n^lisli 
law Tlic constitutions of some btitis foi bid genaal w in mts 
A w mint is generally nccessuy foi the payment ot mom a out ot 
the United States oi a State trcasuiy ( f W I ) 

WARRANTY is etymologically anothci foim of 
GtrAiaNTii (qv.) It ib used, howt\ei, m a rather 
different sense The sense common to both wolds is Ih it 
of a collateral contract, undei which responsibility foi an 
act is rncuzred, and for the breach of which an action fu 
damages lies Wananty generally expresses the it'ponsi 
bility of the peison doing the act, guarantee the rtsponsi 
bihty of some othei person on Ins behalf A wananty 
may he defined, m the woids of Lord Abmger, as “an 
expie&s oi implied statement of something which tlio party 
undertakes shall be part of the contract, and, though pait 
of the contract, collateral to the express object ol it J 
(Chantei % Hopkms, 4 Meewn and WtJ shy’s Mepoi t% 40 i) 
It difftrs from a condition in that a condition forms fclu 
basis of the contract and a bieach of it di&chaiges fiom the 
contract, and liom a representation m that the lattei does 
not affect the contract unless made a part of it expressly 
or by implication, as m contracts of insurance and othei 
contracts ubonniA oi unless it be fraudulent These 
distinctions are not always accuiately maintained Thus 
m 8 and 9 Viet c 106, § 4, condition seems to be used 
foi wairanty 

'Wananty as it affected the law of real (state was, up to Inlf i 
eentuiy ago, a nnttei of tlio highest importance A w m mt\ m i 
convejcuicc was a covenant real annexed to an estate of freehold 
and either txpussed in a clause of wananty oi unpin d ul eisis 
w hei c a feud il rcl ition might exist between ft offer and leoffot The 
w mantv, as desaibcd by Littkton, § 697, was an outgrowth of 
feudalism, and something vciy like it is to be found m th< Liln 
Feudal um At the time of Glam ill the heir v as bound to wan ant 
tlie leasonable donations of his ancestor Wananty was one of 
the dements m Bracton’s definition of homage, 7&h, a juns vm 
culum quo qms astnngitur ad wauantvandum deh ndendum et 
acqmetandum tenc atom &uum m seisma versus omnes * J or an 
express warranty the word wwn cLTd%tu> or ■wanant was necessary. 
Tho woid “give” implied a warranty, as did aa ucUange and 
critam kma9 of paititwn. In older to bind huis a olanso oi 
wananty was required This was either hueij, collateial, oi 
oommenoing hy disseisin The diffaeaots between the three tods 
were very technical, and depended on ahstrw and obsolete 
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learning Huy aie treated it gioat length in oil woiks on it il 
prop it} espe nil} C 1 c iq on litlhtcn by I utlci, bib Hit 
teottoi 01 his liens mu 1 mnd b} vouclici to wui in 1} oi ]ud^ 
ment m a writ ot nan ant ta tficutd to }iel<l othci lands ti tlio 
feoffeo incase of the evicticn ol the lattei ^Vouching to wan mty 
was a part ot the old fictitious piocccdm b s m a common 10 oniy 
muse toi the pui pose ot bailing an entail bctoie the lines and 
Rccovcnes Act (see Lmut) W auanty of this nituie is in as 
it relates to the conve} mce of ical estate though not ictuall} 
abolished m ill possible cases, is now snpusclcl ly covenants ki 
title The in on usual ot these in now by the Con\c} arcing A(t 
1881, deemed to be implied m conveyances (secRrvT I'm Air) 
Foi tlie implied wairmtits ol title md cpnlity scbui 1 ouch 
mg to w manty was it one time lmpoi t mt m the law ikpcismaby 
as well as of icalt} Hit pioceluic is full} dtsuibcd m Glim ill 
The light of cillmg on the lioldei of lost oi stolen gotds to vouch 
to wananty (mt rutuc), i c , to give up the nunc of tho puson 
hom whom he leceived them, undei p>ain ot foifutme was often 
granted undei the name ot fhten ns i lot il fi mchiso ^see Iiili i) 
Warranty, as it exists at present m th law ot personalty, is eithei 
expiess oi implied Theie is no geneial xule is to whit constitutes 
a w mint} It is not necessary that an exp less w in mty should 
be m writing, tho law being that evay aliiimition at the time of 
sile ot personal chattels is i wananty, piovided tint it apj us to 
havobccn so intended The puincij il eises et implied wan nit} 
oecui in the contiacts of sale and Ixsui im l (q i ) Iheie is ilso 
an implied w in an tv m othei kinds of conti act, eg , of seavoithi 
ness by the shipownci m a conti act between him and a charteiei 
for the hue of i ship In all cases of implied wuranty the 
warranty may be excluded b} the speaal teims of the eontiact 
Foi broach ot wananty an action may be brought dneetly, oi tlie 
biexeh im} be used as giound foi a countei cl um oi foi leduction 
ot (1 im iges, but tho bitaoh w ill not m the cose oi a w an mty piopoi 
entitle the poison suffcimg hy it to a rescission of the conti act 
Ihusma silo the piopeity passes although the wananty be biokcn 
In some cases w mantles on sale aie the subject ot statutoiy enact 
ments By the Mucliandise Marks Act, 1S87, a vendoi is deemed to 
w mint that the trade mik oi ti ide descnption on in} goods sold 
is genuine The Cham Cables and Anchois Act 187 1, enacts th it 
every eontiact foi the sale of a chain cable shill (m the absence of 
my sti] ulation to the contiaiy) impdya wanint} that tlie cable 
his been duly tested and stamped In some othei Act 4 such as 
the Bills of 1 5 < hang Act 1882, the turn wananty does not occur, 
but the practical effect is tho same 

otland — The term coiicspoiulmg to wananty m the law of 
heatable piopeity is “ wanandicp ” Wan mty, stnetl} speaking, 
seems confined to movables Wanandicc ippeus call} m Scots 
law, the hen by Ittgiam Majestatem being bound to win mt the 
reasonable donations of his mcestor Wanandice m the existing 
law is either ic il oi peisonal Real wanandice is that whereby 
warrandice lands aie mado over, as mdcinnit} for those conveyed, 
to assuie the poison to whom the} were convey ed trom loss b} the 
appearance of a supenor title Real wanandice is implied m ex 
cambion Its effect is that the excambu, m case ot eviction, may 
recovei possession of his ongmal lands This is not m accoi dance 
with the English liw m exckan b c Personal wanandice is eithei 
expiess oi implied Theie is an implied wanandice m eveiy 
onerous deed, and an absolute warrandice presumes an onerous 
consideration Expicss wmmdice is eithei simple, against the 
future acts of the vendoi, fiom fact and deed against acts wlietkci 
past oi future, or absolute, or against all deu.ll} tbit is, on any 
ground existing before the sale A cliuse ot wanandice is tin 
Scottish equivalent of the English cov en mis foi title By 32 and 
33 Viet c 116 a clause of wanandice m the form given m the 
schedule to the Act mipoits absolute wanandice as u girds the 
lands and tho title deeds thereof, and wanandice hom fact an l 
deed as legards the lents For the wananty m the sale ot niov 
ablcs see Salt 

TJmt(d States Warnnty m conveyances of leal estate is ex- 
pressly abolished by statute xn many States In some States 
wananty is implied on the transfer and mdoisuncnt of negotiable 
instruments (3 W1 ) 

WARREN, Samuel (1807-1877), author of Tm 
Thousand a Year , was bom m Denbighshire m 1807. 
After a currxculum at the university of Edmbuigh, of such 
distinction that he made the acquaintance of “ Chnstophei 
North” thiough his undergraduate fame, he began the study 
of medicine, but soon abandoned it for the English bar 
He entered at the Inner Temple m 1828, and was success 
ful in his profession He took silk in 1851, was made 
recorder of Hull in 1854, represented Medhurst m 
parliament for three years (1856-59), and was rewarded 
by liis party leaders in 1 859 with a mastership in lunacy. 
Meantime he had made a much more biilbant success m 
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fiction wilting Vuy only m las tiio. 1 , bcdoie ho was 
cillod to tho bai, lit had bt^un to unto toi Licit/ to ol 
His PawK/Co linn tit Bt a y of a Lett Pltysi inn appealed 
m that mn & x/me between August 1S30 and October 
1831, being collected into two volumes m 18)2 A 
thud \olumo was published m 1838, the contents of 
which ai peaied originally m the same im to azure between 
September lb 13 and August 1837 Tilt e shell stones, 
most of them of a horrible clruactu, with morbid inteiest 
shielded undu a moral purport, w me e vtiemely popnlu, 
aid so re ill stic that as Ion., is the writer remained 
anonymous it was customary foi doetois to declue tint 
some bi othci must be making capital oi the secret ot 
his profession Wanens bint excellence as a medical 
student thus stood him m good stead But his ^uat 
success w is Toi Thonsind a Yecn , which lan m Pin lujod 
from Octobei 1839 to August ldl, and was published 
separately immediately on its conclusion Critics com 
plained of tb# coarseness of the workmanship, of the 
banality of the moralizing, theciudcness of the pathos, the 
laicical extravagance of the humoui , but meantime tho 
woik established itself as one oi the most populai novels 
of tho century Of the higher qualities of imagination 
and passion Wairen was destitute, but his sketches of 
chai actor, especially farcical chaiactei, — Tittlebat Titmouse, 
Oily Gammon, Mi Quick&ihci (an open caricature of Loid 
Biougham), — aie bold and strong, forcibly impnnted on 
the memory, and the intei e&t ot the stoiy is made to mn 
with a poweiful cui rent Toi seveialyeais "Waiien was 
content to be known as tho author ot Tin Tho^mnd a 
Yt tr, and many talcs were told ol his open pi de in the 
achievement In 18 17 he made another venture, but Noiv 
and Than was not a success Th Lily (ml th Pu 9 a 
squib on the Crystal Palace, published m 1851, though it 
had the honour ol translation into Italian, was a signal 
failure A pessimistic dissertation on Th hitellutnal and 
Moial Bndo 2 >mtnf oh the Agt, publidicd m 1853, also toll 
fiat, and tkoncefoitli Wanen, aftei publishing his Wot / s, 
Cutual and Imatfinattu , m four volumes m 1854, letiied 
on his laurels lie died at London, July 29, lo77 

B sides his noicls md otlici conti ibul ions to Blacht )od } Which 
wiotc sacral legal works of liputc — Jntioliutun to Laio Stohes 
(1*35) JC ft a ts fnm Llacl stono (1837) Mam id of Patham^ntarif 
Tan (18*2) 

Ills whole attitude tow aids the subject ot insanity m its 1 gtl 
lelations was data mined by Ins eleu p laption md tenacious 
grasp of the fact that the disc iso lnbanit} is merely otu of the 
indicia of legal “ unsoundnt ss of nnnd ” he thus l educed me <lieil 
cxpcitisir to its piopei pioportions, In ticiting tho ahenist as i 
witness and not a ]udge the nnsteily bievity with which ho 
addressed thejuiy in the Wmdham mquny bianded as jnctically 
inelev int the miss of the evidence piocluctd at the tnal and pie- 
pued the publio mind for tho thud scetion ot the Lumc} R<guH 
lion Act ol 1862 1 To the doctime of moral insanity ho oflued in 
uneonipiomising but ineffective and, it must be confessed, an 
ignorant opposition It is doubtful whethei he undei stood the 
meaning and it is ccitam that he h id ntv ei studied the evidences, 
of tho theoi} which ho so sevutly tondemns A wnta who 
imagined that the cises of Oxfoid md MieNiughttn boie any 
jc&embhnce to tho <( obsci v mens cf 1 md w is h u 11} qualified to 
eiitiei/e even the less woith} of his disciples V r et this hostility 
was not altogether mation il Exiggciatmg, m loci mistianslat 

mg, the language of Pmtl, m whose work moral msmity appeals 
as “mime sans delne, * the English alienists had pressed into then 
sei vice cases which wue fai hsscloscl} allied to insinit} tliui to 
dime, and had olnmal, m tho name of science, to ictum tin 
v ci diet whenevei mental uaeompetencc existed oi was picsumcd 
Agunst these extiav igant pu tensions the school ot Aldeisou md 
Rolfe arose m hialthy uvolt Iguoiant of, oi possibly not cam g 
to sitt, the icsiduiim of fact which undoubtedly they woull have 


1 It is substmnll} is follows — Under evuy commission, the 
inquiry shall be confined to the question whethei or nol tho illegal 
lunitsc is, at the time ot such inquiry, of unsound mind, and no 
evidence as to his acts, demeanoui, oi state of nimft at any time bang 
moie than two years before the elite ot the mquny shall be receivable 
m proof of insanity, unless tho judge or master shall othei wise dim f 
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hunt m the atm laid liter atm c of “mime sans dine, flit} 
11^1 inoi rl in tmf} to l n tiling moie than the lmmoial and 
ill i 1 ] 1 i with v 1 i h J u 1 sh ill msts h id n ide them familial 

nl th i sfc inly nt is l 1 it ^ni it 1 the c\ei turns of this 

s hoot >r xvli h Sima 1 ft mm visa listni^mslicd membei, v\o 
ov\ tl c vus } lous> vudivln li the thtmeo ct moial insanity is 
n w i 1 1 1 ih ii Is th ms l\o Su Wiums Mi ullamn 

1 i tl i^l Li m nl VIiu li — Wnd Inanity (1854), also 

Jle Hi I c j i 1 } ahlishol l}- V m Olliui 

ft \RFINGTON,a mutual ^ 3ud parliamentary borough 
and nnikctto'wn ct Hu gland, chicfl} m Lanca&hne but 
1 aitl} m Clushnc, is situated on the. Mersey, near the 
Saiikty Ciml, md oa the Londcn and Noith Western 
mam line and seveial branch hies of other railways, 
ib miles west southwest of Manchester, 20 east ot Lner 
pool and 1S2 tiom London The bridge across the 
Musty, formal} forming tho chief passage over the nvei 
fiom Lancashire to Cheshi o, was paitly destioyod on the 
approach of the rebels m 1745, restored with a watch 
tow a m the midellt b} parliament m 1747„ was replaced 
b} a wooden structure m 1S12, and was rebuilt of stone rn 
1836 at a cost of €6000 The parish chinch of St Elphin, 
a crucrtoim building m the Lecoiatcd style, occupies the 
si to of tho ancient chuich, which was taken down about 
the beginning of the 15th cenlui}, tho crypt being all ot 
the old structure that now remains Tho church now 
consists ot chancel with chapels, nave, aisles, ciypt, and 
embattled central towei and spue rising to the height cf 
TOO feet It w '•s ltstoied m 1859-G7 at a cost of om 
.£15,000 Among the pi map t* modem public buildings 
aio the town hall, loineil} the seat of Colonel Wilson 
Patten, now Lord TVinmaileigh, pui chased m 1872 at a 
cost of £20,000, the museum and library, erected in 
lb r >7, enlarged bj the addition of an art galleiy and 
lectuieroom m lb76, and again extended m 1881, the 
market hall (1857), the largo corned market shed (1879, 
enlarged ls85), the public hall (1862), the public baths 
(1866), the school ot art (18b3), the mfhmary and dis 
ponsaiy (1872), the infectious diseases hospital , and the 
Wamngton cleigj oiphan institution (1G97) The educa 
tional institutions include a free grammai school, founded 
by one of the Botela family m 1526, and a blue coat 
school 

Wamngton, m the penod before the mtroductron of 
railw aj s, possessed special advantages thioughits connexion 
with tho Mersey and Irwell navigation, and it now enjojs 
unusual facilities foi the transit of heavy goods both by 
canal and railway, while its situation midway between 
Manchester and Liverpool, and on the mam line of the 
London and North Western Railway, forms one of the chief 
sources of its prosperity It was refeaed to by Blome m 
1683 as “a veiy fine and large town which hath a con- 
siderable market on Wednesday foi lmen cloth, corn, 
cattle, provisions, and fish, being much resorted to by the 
Welshmen ” It was among the earliest of the manu 
factuimg towns of Lancashu e, — coarse linens and checks 
being the manufactures which at first formed its staple 
goods, and afterwards sailcloth and sacking Pei haps it 
r& now best know n foi its trade m heavy leather, the 
tanneries m its immediate neighbourhood consuming on an 
average about 10,000 hido* a week It has also a great 
variety of important iron manufactures, including iron m 
bar, hoop, and wire rod, and files and tools and pms 
There are, besides, soap factories, breweries, maltmgs, 
cotton mills, and glass works The town is divided into 
five wards, four of which aie m Warrington propei, and one 
m Latchford The corporation act as the urban sanitary 
authority There is a commission of the peace and a police 
force Tho gas supply is managed by the corporation, but 
the watei supply is m the hands of a company. The 
population of the p^liamentaty borough (area 3783 acres) 
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m 1871 was 33,050, and m 1881 it was 15,25 5 Tho 
population of the municipal borough (me a 1 142 rcics) m 
the same jears was 32,144 and 41,452 

Waningt >n is stated to have been an ancient T utish an 1 Toman 
town, but there are no trams of a Rom m s ttl ment n tli north 
side of the Mer sg> On the south side how ev a ncai Wild is^ 1 
thus are a considerable variety of remains i Inch sjm 1 1 ntity 
with the station Coiulatc At Dim sdaj Wamngton under tic 
name of ft ahntuno, was at the heal of a hundit l now ni i<^e 1 m 
West Dolby Its pebint name just oc urs m the 1-th e ntuiy 
when Matthew de tileis ^ave tile clmirh of ftamu tm t) the 
pnoiy of rhmguton bhoitly afterwails ft imn^t n cum 
mU the fan ill} ot Iincoma or Titeler the ]n mil i t tl 
Tutlus, earls an l dukes ot Onmnle Su ft illi 1 1 1 ct 1 r wi 
was lii^h feheiilf ot the ccunty and govuua ol Hie castl < t 
Lane astei, obtained foi it m 1255 fiom Him > III the £,icnilofo, 
fan of thice di>s duiation In the r tli ot L bvul 1 (1-77) th 
chattel was lenewcd, md another was lit uni l m 1-S A1 ut 
1592 it was bought by the Rolands, and m 16ol it c imo mt > tlu 
possession of William booth, father of Sil beoi^ 1 a Ah, hist Lai l 
Dihmcro Duini., the civil v ar it was hell, m IG4 In the 1 ni n 
b> James Lord Stian^e seventh earl of Dub} who lorhhclil at 
cficat exjense, and male it a contie foi Roj ihst < nusion 1 ut 
liter a sic^e oi hv e da} s it sunendeied to th Pnlianrcntaij ti > q 
After the b ttlc ol Tieston m 104S the lemiunt ot th lark t 
IT umlton s array un lei Gr neral Cailhe rallie L at ft anni tm, ai 1 
l Obsessed thoxnseh os of tho l ndge but suucnileicd on th i\ j ro t h 
ot Ciomwell Huny Ba>th soeend Loid Delaruue w is ut it d 
call of ft amnglon on lus ictnemcnt fiom the chani llmslnp at the 
exchequ r in lo^O The iownic ened pailiamentai} npifsentt 
tion in 1832, ai d was incorporated m loi7 Anion ^ } rsons < t 
eminence connected with Wamngton an Di Arl m i htoi ( 1 1 Ih 
JPicho my of General £i g aphy , Lucy Aikm, Mis but anil, T aim 
kay, the clockmal tr who assisted Aihw light m his iraehmual 
experiments, and Di Joseph Priestley 

Sco Wa«rinrton n tl (o m Glietham Society s Pul 1 eat ons v I v u A it tl 
of tht, Lad% ifWartttihdtijtl ft it I a C line aft i if ( / t 

ibii yoI Iyxxm ant Kwui H t aq Foil ot tic T lano (flit t ft l J 
1 It m tin publications f the Mmehcstci i ecoul bocuty lbSj hen li cl 
hojile 8 of h x i ijton Vtortla s lbjl 

WARSAW, a government of Russian Poland, occupies 
a narrow strip of hnd to the left of the lower Rug and 
of the Vistula from its junction with the Rug to the 
Prussian frontier, and is bounded by the Polish govern 
ments of Ptock and Lomza on the N , &ied3ce on the T] , 
and Radom, Protikow, and Kalis/ on the R It hos an 
area of 5623 stpiai e miles and m 1885 the population w as 
971,730, of whom 384,000 weie then reckoned as Jiving m 
the capital It occupies the great plain of central Poland 
and Mazo via, and is low and flat, with only a few hills m 
the south, and along the course ot the Vistula m tho noilh 
west, wheie the tenaces on the left bank descend by steep 
slopes to the river Tomble inundations often devastate 
the legion adjacent to the confluence of tho Vistula with 
the Naiew and Bug, and mai&hes cover tho low Ijmg 
giounds The soil, which consists chiefly either ot bouldti 
clay, lacustrine clajs, or sandy fluviatile deposits, is not 
par ticulai ly fertile The V istula ti avei sts the gov ox n me ni 
from south east to north west, and is joined by the Naiew 
and Bug fiom the right, and by the B/uia from the left 
It is an important channel of communication (see Poland, 
vol xrx p 307) 

The population consists of Poles anrl Ma/urs (Roman Cal Lobes, 
76 per cout ), Tews (15 por cent ), and Gcnnans (9 per cent ) I ho 
Gieit and Little Russians number onl} a few thousands, and tho 
ioimcr ue gathered ehieflj m tho towns 

Of tho % 256,800 icrcs ic^i tered, nearly two thuds of which are 
aiabk hud 1,197,000 ancs belong to the pcasantiy (70,724 lionst- 
holds), 2 >7,000 to the mown, and the remainder to 4526 small and 
1190 large piopnetois, 118 000 acies are under forests In tho 
west the Germans are lapidly colonizing the country, and it was 
reckoned in 1885 that no less than 373,000 acres, i e , nearly one 
eighth of the territory, and a slililargci proportion of the anbl< 
land, belonged to 4260 foiergneis, chietiy Germans Agrienltme is 
tho pievaiimg occupation, and reaches great perfection on some 
estates Beet is extensively grown Cattle breeding is ako of 
importance 

Mannfectoes have developed rapidly ot late, especially in 
Warsaw and its vicimtj In 1885 thexe were J 575 establishments, 
employing 85,400 operatives, with an output valued at 54,700,800 
roubles Sugar works occupied a prominent place In 1886 nine* 
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tccn su _,xi woils and lcfmGiics em}lojcd 8925 cpuilrvis u l 
jioduccd 6 450 000 cwts cf rav and o 220 000 of ltfmc l su^ r 
llitclfaih i cai^tts woe lien cloth, miclimuy Irois md shoes 
S 1 nits md 1 ca ic anion., 11 o othu items \ loduecd 
Hi b ovtinm i tisdivi Udinti Unite n distucts the thief tiwns 
ct win k aie Wusvw (ji) Liom (1170 inhabit nts) G n 
Iv ilwam (2030) Go&tymn (8870) Giojee ( 500) Kul no (1 210) 
owi / (8720) Novo Minsk (1830), Lal/icitwo fbSO) I il/jnuu 
(1200) SI i i new ice (o720) &o hiczcw ( luO) nd AMoehwel 
(20 COO) No\> JDwoi (1420) N(s/awa (2u 0), Combm (3000), 
in 1 sevu tl others k ivc mumcii il institutions 

WAloAW ( W ai s awa), capital of Pohnd, and clnci 
town ot the above government, is K dutifully sij uated on 
the lcit bank ot the Vistula, 395 mile to the oast of 
Lulm, and 700 miles to outhwest of St Petcisbiu r 
It stands on a ten ace ncaily 100 feet m height, which 
stretches fai to the westward, and descends by steep dopes 



towards the river, leaving a broad beach at its base The 
suburb of Piaga on tho light bank of the Vistula, here 
fiom 450 to 660 yaids broad, is connected with Waisaw 
by two bridges, — the lailway bridge, which passes n b ht 
undei the guns ot the Alexandrovsk citadel to the noith, 
and the Alexandrovsk bridge m the centre of the town 

With its population ot nearly 450,000, its beautiful 
liver, its ample communications and its commerce, its 
umvcisity and scientific societies, its palaces and numeious 
places ol amusement, Warsaw is one ot the most pleasant 
as well as one of the most animated cities of eastern Europe 
In .Russia it is excelled m importance by the two Russian 
capitals onty, and doubtless it would have attained even 
a larger population, and a yet highci place in tho woild of 
commeice and intellect, weio it not for its sad and chequered 
histoiy, and the foreign domination of which the traveller 
is reminded at every step 

Situated m a feitile plain, on a great navigable livei, 
bolow its junction with the Ptlica and Wepiz, which water 
southern Poland, and above its junction with the Naicw 
and Bug, which water a wide region m the east, it became 
m media- val times the chief entrcpOt for the trade of those 
fertile and populous valleys with western Europe Its 
position m the territory of Mazovia, which was neither 
Polish nor Lithuanian, and, so to say, remained neutral 
between the two aval powers which constituted the 
united kingdom, it became the capital of both, to the de* 
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tnmentct the pm tty lob h Cn.ec w ml ilu jjtliuinnn 
A ilin And now, connected a it i ] v i tun 1 nc 
with Vionnt, uOtUli wc tun In a 1 < e w c lie 
bu 0 , llantzit md 1 e lm ^ i a um i ) it In s 1 ce i 
uic oi the most mqoitait ai uu i d at c u* u t n 
Email The south vestun 1 1 h cunects i v it 
Lodz the Mmchc t i of li hi 1 wi 1 t 1 u ci c 
fields oi Isj tie c, w Inch i JL j > ly it tc chl v c i n aim 
fdctmes with coil nd non, sv lint A tv iuJ its nu^li 
houiliooil hive l u omo t c ntie f 1 11 1 i id of mu ife* 
tines, n ieitty aid d m hen e\cl | u in, \} the ln to h 
tcchnicil tiuum^ nd 0 eucnl su} i rut} a d e on^mcc 
rt the J olid) c\\ ltd, a v ell as 1} the 1 iJ\ t t and m 
tclli^uiec of its uti xus The \ cno 1 c tl vhiLs 1 dq ci 
tations ot Ai aisaw artLsins, who nevn fill d to tile <. i 
active pait m the Polish msiu citio is, e iecidlty in I7 ( e , 
1631, and lbGo, considuabty chc( ktd, I ut could not w belly 
stop the mdustml pio^nss of the tov n, Lut the 1 nts ci 
customhouses *w hi ch surround Pohnd, and thus linn the 
Waisaw maiket, as aho the Lussnn nxic, wl ich nulitifcis 
against the progicss of Pohsh science, tcchnolo^ and ait, 
aie so many obstacles to the development ot its mini il 
lesouiccs The population of Waisaw his nevertheless 
giown rapidly of late, liavin^ risen fiom 101,008 m lbGO, 
and 270,000 m 1672, to 4 .>6,570 in 16S7, of these moit 
thin 25,000 aio Grcmi&ns, and one Jind arc Tews (l >,000 
in I860, and 117,300 m 1679) The Lucian b nnson 
amounts to ne uly 20,000 men 

The stieets of Warsaw aie very miniated, and dU 
adorned with man} fine buildups — jar tty due to the old 
Polish nobility's love of display (theio aio moie Ihu 
160 palates, GO of which have been confiscated bj tLe 
Russian Government) partly dun hcsaiid cithediils (179 
Catholic, G (uetk, and 2 Lutlician, scvcial sjnago ues 
14 monasteries, and 4 nunneues), and p ai lly public 1 uild 
m b s,* — schools, liosj tal , scientific societies, — elected at 
gicat expense b> the inamcii ality u by finale bodies 
line public b ardenb and scvaal monuments fur thei tn 
belhsh the city The present umvfisity, leunded as the 
£ Glawnaja Szkola , 7 m 1616, hut closed m IS 32, was 
a c am opened m 1861 , it has a i cm ail abl< libiaiy of more 
than 3 r )0,000 volumes lichnatual history collet tic ns a 
line botanic gai den, and an observatoi> well known for its 
astronomical vvoik Tkeie are 75 piofcssns and nearly 
1000 students The teaching is m Ru sna, and mostly by 
Russians, and the close intei eoui sc which used to txist 
between the umvcisity and the educated classes of Pohnd 
is becoming a thing ot the past The neb. umvcisity 
libiaiy, one of the largest in the world, was confiscated m 
1794, and transferred to &t Pctusbuig, wheic it became 
the nucleus of the present impenal public libiaiy, and, 
after the msuirection of 1831, it was again mnsaeked for 
the same purpose The medical school, which enjoys high 
lepute m the scientific world, still ictams the light of 
teaching m Polish, and has about 220 students The same 
privilege is enjoyed by the school of aits, tho academy of 
agn culture and forestiy, and the consoi vatoiy of music, 
all of which aie high class institutions There are, besides, 
six classical gymnasia, two “leal” schools, and numeious 
elemental y schools The museum of the society of fine 
aits is rich m examples of ancient and modem art The 
association of tho fuends of science and the histoncal and 
agricultural societies of Waisaw weie once well known, 
but all were closed aftei tho m&unections, and now they hv c 
but a precarious life, the scientific works which continue to 
be produced m Poland being partly published at Ciacow 
The great theatre foi Polish drama and the ballet is a 
fine building which really includes two theatres under the 
same roof , but the pride of Waisaw is its theatre m the 
Eazienki gardens, which were laid out m an old bed of 
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tlie Vistula by Stanislaus Augustus Poniatowski, and have 
beautiful shady alloys, artificial ponds, an elegant little 
palaeo with ceilings painted by Bacciarelli, several impe- 
rial villas, and a monument to Sobieski. An artificial 
ruiu on an bland makes an open-air theatre, the stage of 
which is separated from the auditorium by a channel of 
water, and the decorations of which blend with the parks 
and the palace behind. Two other public gardens, with 
alleys of old chestnut trees, are situated in the centre of 
the city. One of these, the Saski Ogrod, or Saxon garden 
(17 acre^), which has a summer theatre and excellent 
fountains, and is richly adorned with statues and -flowers, 
is one of the most beautiful in Europe ; it is the resort of 
the Warsaw aristocracy. The Krasinski garden, now some- 
what less frequented, and many other smaller squares 
and gardens in the theatres of which Polish and German 
companies give their summer representations, contribute 
very much to the enlivenmont dE the streets of Warsaw; 
while the variety of smart national costume^ still worn by 
the Polish peasantry gives colour and brightness to the 
crowds which throng them. 


Warsaw is semicircular in plan, the diameter, nearly 5 miles in 
length, lying along tlio Vistula. The central point of tho hfo of 
the place is the castlo {Zainek Krblewski) oil Sigismimd Square. 
It was built by the dukes of Ma/ovia, enlarged by Sigismund III. 
(whoso memorial stands opposite) and Lulislans IV., and em- 
bellished by Stanislaus Augustus. At present it is inhabited by 
tho goveuior-geneial of tho provinces on the Vistula,” and its 
pieturos and other ait treasures have been removed to St Peters- 
burg. Four main thoroughfares radiate from it : one, the Krakow- 
skie Pizedmieseie, the best street in Warsaw, inns southward. It 
is continued by tho Nowy Sui.it and tlie Ujazdowska Aleja avenue, 
which leads to the Lazienki gardens. Many lino buildings are 
found in these two streets —the church of the Bernardino convent; 
the house of the benevolent society; the Carmelite church, now 
closed, where the crown m chives ot Poland are still kept; the ncli 
Rndziwill palace, now inhabited by the governor-general ; the 
uuiveisity, Saxon Square, on which Nicholas I. older cd the 
erection of a momorial to the Polish generals who refused to tike 
part in the insurrection ot 1831 and were thercfoio shot by the 
msurgents ; the Saxon garden behind the squaio ; tho line palaces 
of the Potockis, the Oginskis, the Druskis, &e. ; the church of the 
Holy Cross, erected m 1082-96, the richest in Warsaw; the 
palace of tho Krasinskb, with library and museum; the statue of 
Copernicus, by Tliorwaldsen, erected in 1822 by national subscrip- 
tion; the house of the friends of natural history, now a gym- 
nasium; the palace of tho Zamojskis, now confiscated and trans- 
formed into a building for subalterns of the garrison ; the church 
of St Alexander, erected to commemorate tho i ©-establishment of 
the kingdom of Poland ; and the deaf and dumb asylum. The 
Ujazdowska Aleja avenue, planted with lime-trees and surrounded 
by cafes and various places of amusement, is the Champs Elysues 
of Warsaw. It leads to the Lazienki park, and to the Belvedere 
palace, now the summer residence of the governor- general, and 
farther west to tho Mokotowski parade giound, which is surrounded 
on the south and west by the smoky chimneys of the manufacturing 
district. Another great street, the Marszalkowska, runs parallel to 
the Ujazdowska from tho Saxon garden to this parade ground, on 
tho south-east of which are the Russian barracks. The above- 
mentioned streets are crossed by another series running west and 
east, tho chief of them being the Senatorska, which begins at 
Sigismund Square and contains the host shops. The palace of the 
archbishops of Gnesen and primates of Poland, confiscated by the 
Prussian Government, and now used by the ministry of education, 
tho bank of Poland, the fine mansion-house burned in 1863 and 
now rebuilt as police bureau, the small Pod Blachoi palace, now 
occupied by a chancery, the theatre, the old mint, the chief post- 
omce, the beautiful Reformed church, the exchange, the school 
of subaltern officers, and several palaces are grouped in Senators’ 
Street, which is joined from tho north by Miodowa Street, in which 
are situated the fine church of the Capuchins, erected in 1683 to 
commemorate the victory of John Sobieski over the Turks, the 
pakoo of the archbishop of Warsaw, and the Russian cathedral, 

To the west Senators 1 Street is continued by Electors 9 Street, 
Where is the very elegant modem church of St Charles Borromeo 
and the Chtodtfa leading to the suburb of Wola, with a large field 
whore tho Mugs of Poland used to be elected. In Beshno Street 
which branches oft from Senators’ Street, are the Zelazaa Brama, or 
Iron Gate, in. the market-place, the gostinyi dvor or bazaar, the 
areenaL and the Wielopolski barracks. Tho cemeteries, the summer 
tafccks of the troops (Powonz&ki lager), and the artillery barracks 
Be to the north- wash 


To tho noi fh of Sigismund Squaio is the old town— Staio Jtfiasto 
—the Jewish quarter, and farther north still tho Aloxamliovsk 
citadel. Tho old town vay nmeh recalls old Gei many by its nauow 
streets and old buildings; it has the chuieh of St John at iU 
entrance, and farther down tho cathechal, which is the oldest 
church of Warsaw, having been built in the 13th centuiy and rc- 
stoied m the 17th. Tho citadel, elected m 1832-33 as a punish- 
ment foi the insurrection of 1831, is of the old type, with six ioits 
too close to the walls ot the foitiess to be useful m modem war late. 
The railway bridge, built in 1865 and 570 yards long, begins under 
the walls of tho citadel and is piotecfced on the light bank of tho 
Vistula by the Shwnieki tftc pont. 

The subiub ol Piaga, on tlie light bank of the Vistula, i^ pooily 
built and <jtten flooded ; but the bloody assaults -which led to its 
captuie in 1794 by the Russians under Suwaiolf, and in 1831 by 
Paskevitcb, give it a name m histoiy. 

Industry mid Trade . — Wuisaw has of late become industrially 
impoitant, and now has moio than 320 establishments employing 
ncaily 20,000 workmen, and producing to the amount ot neaily 40 
million roubles annually. The leading industries aie the produc- 
tion of plated silver ware, with a wide market throughout Russia, 
machinery and engines, chemicals, musical instruments, (speci- 
ally pianos, caipets, hoots, and shoes, largely expoited, carnages, 
woollen cloth, leather waies, spirits, and beer. The trade of 
Warsaw is considerable. Nearly 14,000,000 cwts. ol coal and 
4,800,000 cwts. of miscellaneous goods aie imported by l ail from, 
the south-west (Kiclce, Lodz, and Galicia), and 3,200,000 cwts. 
of manufactured goods, corn, flax, &c., are exported in the same 
direction. Corn and flax are imported to the amount of 7,000,000 
cwts. fiom the south-east and east, and expoited to Prussia to the 
amount of 5,300,000 cwts. by rail and partly down tho Vistula, 
while the total railway traffic is represented by 31,400,000 cwts. of 
meichandise brought in and 18,000,000 cwts. sent away. To all 
this must bo added the traffic on the Vistula (about 3,000,000 
cwts. ). A great proportion of the tiade is in the hands of Germans, 
especially of Jews. 

The suburbs of Warsaw are surroundod by villas, palaces, and 
battlefields. Wilanow, the palace ot John Sobieski, now belonging 
to the Potockis, was partly built by Turkish prisoners in a imo 
Italian style, and is now renowned lor its historical portraits and 
pictures. It is situated to tho south of Warsaw, together with 
many other fine villas (Morysin, Natolin, Krolikamia, which also 
has a picture gulleiy, &c.). The Maiymont, an old country 
residence of the wife of John Bobieski, and tho Kaskada, much 
visited by the inhabitants of Waisaw, in the north, tho Saska 
Kempa on the right bank of tlie Vistula, and tho castle of Jabfona 
down the Vistula are among others that deserve mention. 

The events associated with tho name of Ihaga have been already 
alluded to. Among other battlefields in the neighbourhood of 
Warsaw is that of Grochowo, where the Polish troops wore defeated 
in 1831 alter a gallant tight. Raszyn saw its fields coveied with 
blood in the war of 1809 with Austria ; at Maciejowiee, 50 miles up 
the Vistula, Kosciuszko was wounded and taken by tho Russians 
in 1794 ; and 20 miles down tbe liver stands the fortress of MocUin, 
now Novogeorgievsk, fortified by Napoleon, taken in 1813 by the 
Russians, and the last stronghold of tho Poles during the insurrec- 
tion of 1831. 

History . — The history of Warsaw from the 16tli century onwards 
is intimately connected with that of Poland (q.v.). The precise 
date of tho foundation of the town is not known. Tho banks of 
the Vistula between the Pilica and tho Narew must have been 
inhabited from a very early period, and it is supposed that Conrad, 
duke of Mazo via, orocted a castle on the piesent site of Warsaw as 
early as the 9 th century. Oasimii tho Just is supposed to have 
fortified it in tho 11th century, but Warsaw is not mentioned in 
annals before 1224. Until 1526 it was the residence of tho dukes 
of Mazovia, but when their dynasty was extinguished the laud 
of the Mazurs, till then independent, was annexed to Poland, When 
Poland and Lithuania became united, it was chosen as the royal 
residence. Sigismund Augustus (Wasa) mncle it the real capital of 
Poland, and from 1572 onwards the election of tho kings ot Poland 
took place on tho field of Wola. From the 17th century possession 

it was continually disputed by the Swedes, tho Russians, and 
the Brandenburgeis and tho Austrians. Charles Gustavus of 
Sweden took it in 1655 and kept it for a year ; the Polos letook it 
in July 1656 but lost it again almost immediately. Augustus XT. 
and Augustus III. did much for its embellishment, but it had much 
to sufibr during tho northern war. Chailes XII. took it in 1702, 
but m the following year peace was made between the Swedes and 
Stanislaus Lezczynski, and it becamo free again. Tiro disorderly 
rule of the Rzoe Pospolita opened a large field for Russian iuliigtie, 
and in 1764 the Russians took possession of it and secured the 
election of Stanislaus Poniatowski, which led in 1773 to tho first 
partition of Poland. In November 1794 tho Russians took it again, 
after the bloody assault on Praga, but next year, in tho third 
Potion of Poland, Warsaw was given to Pi nssin. In November 
1806 tlie town was occupied by tho troops of Napoleon, aud after 
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the peace of Tilsit was made the capital ot the* independent duchy 
of 'Waisaw; l>ut tho Austrians look il on Apnl 21, 380!), and kept 
it till «Juno 2, when it once limio became independent, but only for 
a few yuii'D. The Russians finally took it on b’uluuary 8, 
faiiiee which tune they have always 10 tamed it. On No\ ember 
20, 1SJ(), Waisaw gave the signal of tho gicat hut unsiu ees>ful 
lnsuiK etion which lasted neaily one yeai ; it wms taken aftei gieat 
bloodshed hy Taskevitch, on September 7, 1831. Depot tat ions 
ou a laigo scale, executions, and confiscation of the domains of 
the nobility followed, and until 1850 Waisaw i cm uued under 
scveie military lule. In 1802 a senes ol demolish atious began to 
be made m Wxisaw in favour ot the independence of Poland, 
and aftei a bloody tepiessiou a geueial lusmiectiou followed in 
Januaiy 1803, tho Russians leniammg, however, mufeteis ot the 
situation. The Russian Goveinnient now decided to take Ihe most 
stiiugcnt mcasuies to crush tho poweis ot tho clingy, tho landed 
nobility, and the tuibulent Waisaw ai tisans and edueated classes. 
Kxeeutions, banishment to the convict prisons of Sibona, and con- 
fise itiou ol estates followed. Depoitation to Siboi la and the inteiior 
of Russia was earned out on an nnhoaul-of scale. Scientific societies 
and high schools weio closed; monasteuos and nimnei les weio 
emptied. Hundreds of Russian officials weie called in to fill up 
administrative posts, the schools, and the university; tho Russian 
language was leudored obligatoiy m offn lal acts, in all legal pio- 
ccedings, and even, to a gieat extent, m trade. The very name of 
Poland was expunged fioin official waitings, and, while the old 
institutions weio abolished. the Russian tribunals and administra- 
tive institutions woio intioducod. The seifs weie liberated. See 
Poland. 

Officially, Warsaw is now simply the chief town of tho govern- 
ment of Waisaw, the residence of the governor-gen oial of the pro- 
vinces on tho Vistula and the commander of the Wai»aw militaiy 
district, and the see of the Roman and Greek aicli bishops. But it 
continues to be the heart of the Polish nationality. (P. A. IC ) 

WART is a papillary excrescence of the surface, most 
commonly of the skin, but in special circumstances also 
of the transitional and mucous membranes. Tho ordinary 
broad and flat warts of the skin occur mostly upon the 
hands of children and young persons ; a long pendulous 
variety occurs about the chin or neck of children who are 
constitutionally delicate (it used to be thought a mark of 
scrofula) and on the scalp in adults. Both the broad 
sessile warts of the fingers or hands and the thin hanging 
warts of the neck and head are apt to come out in numbers 
at a time ; a crop of them suddenly appears, to disappear 
after a time with equal suddenness. Hence the supposed 
efficacy of charms. A bingle wart will sometimes remain 
when the general eruption has vanished. The liability to 
crops of warts runs in families. In after life a wart on 
tho hands or fingers is usually brought ou by some 
irritation, often repeated, even if it be slight. A special 
form has been observed on the hands of those much 
occupied with anatomical dissection. Chimney-sweeps 
and workers in coal-tar, petroleum, &c., are subject to 
warts, which often become cancerous. Ordinary innocent 
warts occur singly in later life on the nose or lips or other 
parts of the face, sometimes on the tongue. Towards old 
age there are apt to be broad and flattened patches of 
warts on tho back, of a greasy consistence and brownish 
colour. 

A wart consists essentially of a framework or ground- 
plan of small blood-vessels supported hy bands of fibrous 
tissue, and a more or less thick covering of epidermic 
scales. When the wart is young, the surface is a rounded 
and even knob ; as it gets rubbed and worn the surface 
appears cleft into thread-like projecting points. The 
blood-vessels, whose outgrowth from tho surface really 
makes the wart, may either be in a cluster of parallel 
loops, in which case we have the common broad and sessile 
wart, or tho vessels may branch from a single stem, 
making the dendriform pattern of the long, slim, and 
pendulous warts of the chin and neck. The same two 
kinds of pattern occur also in warts of the transitional or 
mucous surfaces. (For a figure of a dendriform wart, see 
PATironoQY, voL xviii. fig. 43, p. 379.) A wart of either 
pattern is a projection of the system of cutaneous blood- 
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vessels beyond the surface. It is owing to its vascular 
ground-plan that a wart is liable to come back after being 
shaved oif; the vessel or vessels aie cut down to the 
level ot the skin, but the current of bluod is still forced 
into the stem, and the branches tend to bo tin own out 
beyond the surface as beforo. This fact has a bearing on 
the treatment of warts. If they are shaved or suipped 
oif, the blood-vessels of the stem should be destroyed at 
the same time by caustic, or made to shrivel by an 
astringent. The same end is served by a gradually 
tightening ligature (such as a thread of elastic pulled out 
from an old brace) round the base or neck of the wait; 
an ordinary thread is apt to cut too deep and may cause 
suppuration. The best treatment is to rub an astringent, 
or acid, or caustic substance into the suifacc of the wart. 
Glacial acetic acid may be applied on the end of a glass 
rod, or by a camel-hair bumh, care being taken not to 
touch the adjoining skin. A solution of pereliioride of 
iron is also effective in the same way. Nitrate of silver 
is objectionable, owing to the black stains left by it. A 
simple domestic remedy, often effectual, is the astringent 
and acrid juice of tho common stonecrop (Sedum acre) 
rubbed into the wart, time after time, from the freshly 
gathered herb. The result of these various applications 
is that the wart loses its turgor or firmness, shrivels up, 
and eventually falls off. 

A peculiar form of wait, kuown as lanugos, ocouis cndomioally 
in ceitdin valleys of tlie Peruvian Andes, especially in the legion 
of the Cerro tie Pasco. It is believed to have been one of the causes 
of tho excessive moitality nom hpemonkages of the skin among 
the troops of Pizarro. In lucent times attention was called to it 
by Dr Aiclubald Smith in 1842 ; in 1874, during the making of 
the Tiaim- Andean Railway, it caused a eonsideiable loss of lilo 
among JBnglisli navvies and engineers. .Strangers of the white laco 
sutler much more severely bom it than the acclimatized or the 
uatives. It is sometimes epidemic and peculiaily fatal. Its en- 
demic seats are certain deep and narrow valleys travel sed by a 
mountain stream or ton on t and coveied with luxuriant vegetation; 
wlicie the valley widens tho endemic infiuenco is no longer felt. 
The waits may be lew ox many, up to several hundreds ; they occur 
on internal mucous membranes as well as on the skin. Their out- 
break is pieeeded for some weeks by a feverish state and by pains 
in the limbs. These symptoms disappear when the warts come 
out ; they are at first reddish spots about the size of a pea, but 
giow to be rounded or conical exciescenees as laigc as a raspberry 
oi filbert, or pigeon’s egg ; after a lime the surface becomes lagged 
or fissured (as in an ordmaiy wait), especially when mbhed or 
chafed, and blood begins to ooze, which may amount to consider- 
able haemorrhage. Death (in about 10 per cent, of eases) is due to 
loss of blood, or to the piotracted ulceration following the fall of 
the wails. The disease lasts usually seveial months ; but a feeble 
state of tho system may remain long after the warts aie all gone. 
The excrescences (besides those of the internal membranes) occur 
in tho favourite situations of common warts — the fingers and back 
of the hand (also the toes and back of the foot), the face and neck, 
and among the hair of the head. 

Soo Iliisch, Geoyrapkual and Historical Pathology, vd.ii., Engl, tians., 1885. 

WARTON. Three authors of this name, a father and 
two sons, were leaders of reaction against the didactic 
poetry of Pope’s school, and did much to help forward tlie 
descriptive and romantic revival. 

Thomas Warton (1688-1745), satirized in Terras Filins 
(February 18, 1721) as “squinting Tom of Maudlin/' was 
vicar of Basingstoke in Hampshire, and professor of poetry 
at Oxford. He published nothing during his lifetime, but 
after his death his son Joseph published some of his poetry 
under the title Poems on Several Occasions , 1748. 

Joseph Warton (1722-1800), eldest son of the preced- 
ing, was born at Dunsford, in Surrey, in 1722, and sent to 
Winchester school in 1736. Collins was already there, and 
tho school seems to have been at the time quite a nest of 
singing birds, quickened into unusual ambition by a visit 
from Pope. Collins and Warton became close friends, read 
Milton and Spenser together, and wrote verses which they 
sent to the Gentlemans Magazine, verses of such promise 
that Johnson formally criticized them. The two friends 
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went to Oxford together, and took the degree of B.A. in 
the same year (1743). Warton was far from having the 
genius of Collins, but he had abundance of poetical enthu- 
siasm, and they were at one in their impatience under the 
prevailing taste for moral and ethical poetry. Whoever 
wishes to understand how early the discontent under 
Pope’s ascendency began should read War ton’s The En- 
thusiast, or The Love of Nature , and remember that it was 
written by an undergraduate in 1740, while Pope was still 
alive. Warton sounded a bold note in 1746, in the preface 
to his Odes on Several Subjects, “ As he is convinced,” he 
wrote, “ that the fashion of moralizing in verses has been 
carried too far, and as he looks upon invention and 
imagination to be the chief faculties of a poet, so he will 
be happy if the following odes may be looked upon as 
an attempt to bring back poetry into its right channel.” 
Warton thereafter married, became a country clergyman, a 
master in Winchester school, eventually for thirty years 
(1766-96) a much respected headmaster, • but all his 
leisure was given to literature, and he remained constant 
to his conception of the a right channel ” in poetry, though 
he soon abandoned the idea of setting the world right by 
his own example. He became an active and prominent 
man of letters, produced an edition of Yirgil, in 1753, 
with distinguished coadjutors, and a translation of the 
Eclogues and the Georgies , and a preparatory essay by him- 
self ; made the acquaintance of Johnson, and wrote papers 
on Shakespeare and Homer in The Adventurer ; published 
the first part of an essay on Pd|)e in 1756, an essay re- 
garded at the time as revolutionary, by Dictator Johnson 
at least, because it put Pope in the second rank to 
Shakespeare, Spenser, and Milton, on the ground that 
moral and ethical poetfy, however excellent, is an inferior 
species ; held his own against Johnson in the Literary Club ; 
and, after enduring many jests about the promised second 
part and the delay in its appearance, published it at last, 
retracting nothing, in 1782. Of this essay Campbell justly 
says that “ it abounds with criticism of more research than 
Addison’s, of more amenity than Hurd’s or Warburton’s, 
and of more insinuating tact than Johnson’s.” War ton’s 
edition of Pope was the work of his old age ; when pub- 
lished in 1797, it found a larger number of sympathizers 
with his criticism of the poetic idol of the 18th century 
than had welcomed his first essay forty years before in 
the same vein. The last three years of the critic’s life 
were spent in preparing an edition of Dryden, which was 
completed and published by his son in 1-811, He died in 
' London in February 1800, at the, age of seventy-eight. 

: Thomas Wabton (1728-1790), the younger brother of 
Joseph, at least as active and influential as he in enlarg- 
ing the poetic ideas of, the 18th century, was bom at 
Basingstoke in 1728. He was still more precocious as a 
poet than Ms brother— translated one of Martial’s epigrams 
at nine, and wrote The Pleasures ofMelmcholy at seventeen 
'-^and he showed exactly the , same bent, Milton and Spenser 
being his, favourite poets, though he u did not: fail to 
cultivate his mind with the soft thtillings of the tragic 
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ife, .wrote as foEows in 1745 : 
- „ t song though all the traces breathe, , 


Oxford). He did not altogether abandon verse ; his sonnets, 
especially, which are the best of his poems, were written 
later, and during the last six years of his life he was poet- 
laureate, and one of the happiest in the execution of the 
delicate duties that have ever held the office. But his 
main energies were given to omnivorous poetical reading 
and criticism. He was the first to turn to literary account 
the medieval treasures of the Bodleian Library. It was 
through him, in fact, that the mediaeval spirit which always 
lingered in Oxford first began to stir after its long inaction, 
and to claim an influence in themodern world. Warton, like 
his brother, entered the church, and held, one after another, 
various livings, but he did not marry. * He gave little atten- 
tion to his clerical duties, and Oxford always remained his 
home. He was a very easy and convivial as well as a very 
learned don, with a taste for pothouses and crowds as 
well as dim aisles and romances in manuscript and black 
letter. The first proof that he gave of his extraordinarily 
wide scholarship was in Ms Observations on the Poetry of 
Spenser , published in 1754, when the author was twenty- 
six. Three years later he was appointed professor of poetry 
and held the office for ten years, sending round, according 
to the story, at the beginning of term to inquire whether 
anybody wished him to lecture. The first volume of his 
monumental work, The History of English Poetry, appeared 
twenty years later, in 1774, the second volume in 1778, and 
the third in 1781. A work of such enormous labour and 
research could proceed but slowly, and it was no wonder 
that Warton flagged in the execution of it, and stopped 
to refresh himself with annotating the minor poems of 
Milton, pouring out in this delightful work the accumu- 
lated suggestions of forty years. Specialists may here and 
there detect errors and imperfections in War ton’s History , 
but its miscellaneous and curious lore must make it 
always an interesting book, while its breadth and exactness 
of scholarship must always command wonder and respect. 
Through this work Warton became the veritable literary 
father of Sir Waiter Scott; if he could have lived to read 
the Lay and Marmion he would have found realized there 
what he vaguely desiderated in modern poetry. Among 
Warton’s minor works were a selection of Roman metrical 
inscriptions (1758); the humorous Oxford Companion to 
the Guide and Guide to the Companion (1762); The Oxford 
Sausage ( 1764); an edition of Theocritus (1770) ; lives of 
Thomas Pope and Bathurst, coEege benefactors; a History 
of the Antiquities of Kiddington Parish, of which he held 
the living (1781); and an Inquiry into the Authenticity 
of the Poerms attributed to Thomas Rowley (1782). His 
busy and convivial life was ended by a paralytic stroke in, 

May 1790. (w. M.) 

WARWICK, a midland county of England, is bounded Plate 
on the by Stafford, on the E. by Leicester and North- 
ampton, on the S. by Oxford and Gloucester, and on 
the W. by Worcester. Its greatest length from north to 
south is 50 miles, and its greatest breadth 33 miles. Its 
area is 566,458 acres, or about 885 square miles. Camden 
describes it as being “ divided into two parts, the Eeldon 
and. Woodland [or Acden], that is into' a plain ehamp&in 
and a woody country; which parts, the Avon, running 
crookedlie from north-east to south-west, doth, after, a sort, 
sever one from the other.” , h V ■ , / , ; .\ ,; v •/. 

Surface and Geology,— The surface of the county is 
of a gently undulating nature. /: ;For ,a descriptidh of the - 
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soutli west of the Td,o Fills is Piailes Fill Some olei ited 
land is found at Coilej, Oldbuiy, Hait shill, Ac m tht 
noiili of the county 

Tlio lofty elevation of the county m genual is gv idem ed 
by the fict that uveis How iiom it in sevciM dner^i ms 
roninbutmg to each of the tlnoo sy stems of the c oum, 
iLent, and Thames The Avon uses in Northampton 
&hnc, and flovvin^ south west 11 iou^Ii the count) receive 
on its way the Swiit, ">owe L un Ttrhenc, Stoui Alnt and 
otliei tubutanes and falls into tlx Sevan at Tcwk shiny 
It is navi^abk toL baizes up to Sti ittoid and is neh in 
its associations with Snahespeai Tho Tint uses in 
Stiff oidshne, and flowing through the noithan poitnn of 
AYarwickshiie takes m the Cole, El) the Anl ei, Itea, and 
other mmti stieams A few small mulcts m the south of 
the county fall into the Chen* ell, a tnbatai) of the Tham s 
The New lied Sandstone is the pimcipal ^eolo^ieil 
foimation of the county, but toward^ tbc south the Lm 
prevails In the noith cential distuct theio is a hujje 
deposit of gravel, which consist of « small bouldets and 
sea worn pebbles, and ancient locks ti actable to the 
paient beds in Yoikshne, Cumbeiland, and Scotland, and 
commonly known a 3 the noithem daft Quait/ pcbbl s 
especially abound m it , giamte, gneiss, s)emte, porphyry, 
slate, mica schist, trap, and almost evay othei variety ot 
the pumaiy rocks may bo collected ’ The Lias is neai 
Edge Hill, the stiata xmmediatel) below it consist cf 
clay and uonstone, uch m iron oie The Uppei Lns 
eiosscs the count) by Henley m Aiden, Sti at ford, Kmeton, 
Soutliani, and Rugby With the exception of one coal 
held, small but rich, extending fiom Tamworth to neat 
W)ken, about 15 miles, the New Led Sandstone and 
Permian occupy the whole of the cential pail ot the count) 
In the north Upp°i Gambmn quait/ites and shales aie 
found, together with some -volcanic locks The Coal 
Measuies dip undei the Lowoi Peimian locks, and in the 
southern pait of the field underlie the lnas According 
to the xepoit of the Coal Commission in 1871, the aiea of 
the AY ir\Mckshiie( oal field is 30 square miles, the thickness 
of the coal being fiom 26 to 30 feet. The quantify laised 
m 1S70 was 017,540 tons, and m 1S85 if was 1 281,724 
The minerals of the count) aie limestone, freestone, 
non, blue flagstone, mill, and blue cl a) The blue flag 

stone is found m many places and ironstone at Bed worth, 
Ollbury, and Mcievaio The limestone quames aie 
principally at Boailey, Grafton Court, Strctton, Punce 
thoipe, Ufton, Harbuiy, Ailescote, Bidfoid, Newboldon 
Avon, Stockton, and froutham, freestone is lound hr b cly 
about Warwick, Leamington, Kenilworth, and Coventr) 

Ch zaie and Apiutlfnc — Tho climate is geneiall) mill and 
health) The soil is on the -whole ^ool anl consists ot various 
loams, mails gravels and ch)s well suited for most of the usual 
crops It is rich in pasture land and dut) faimm n is increasing 
It has excellent oichai Is and nniket gaulens and possesses some 
of the finest woodlands m England Nearly all tho film build 
mgs ue good, anl many ot the cottages of tho labctueis are 
i\rcelin 0 ly jicturesque There are man) (harming villages m 
th county Ac ending to th agiuultiiial letuins, out ot i total 
aiei at r 66 4 F S ams time were 49b 429 aats under cultn itron 
m 1PS7, com ciops occupying 10 r 039 acres giecn crops 31 411, 
ntitnu glasses 40 783 pa man cut pasture 308 689, and fallow 
10 493 ot the tom uo\ s mm h the largest aiea w is un la wheat 
which oc upi 1 43 728 r res baile) occupying 16 290 oats 26 2)7, 
i)t 2 6 beans 14 0 r 0 and pease 4418 Of the gictn ciops turnips 
ol upiel lb 913 acres, potatoes 4936 icics, wink 4198 were undu 
mangolds 114 undei canots, 971 unda cabbage &t , and 4279 
unda vetches and other green ciops 
The nuraba of hoises in 1887 w is 20 7C9, cattle 107 FF >5 of which 
37,080 wero cows and heifers m milk or m calf, *hccp 294,442 
172,151 of them one yen oil and above, and pigs 37 092 
According to the Iteturn of On nos of Lam , 1873, the total 
numbu of propxietors m the count) was 51,516, possessing 641 022 
acres, with a gross animal rental of 4,8,318 304, or about £6, 2b 8d 
pei acre nil ova Of those owners of land only 4622 had one aeio 
and upwards Of waste or common land there was 1833 acres 
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Th tillovm^ pi cs 1 l QUO i its — Lrl 1 lJi 148)2 
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of \\ i i 1 b- Sn N A\ Tin 1 i rl i 7019 lul t 
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)/ It -Ih pm ipl vi 1 n mi r i tu m tie 

exnity ii I n min ei m a 1 t unit ( ) Si it 1 

V h i th t in I i n u 1 l 1m st v > i l 1 it in, ii 1 1 

pn t a t mi n in i p li l i 1 tl it ( v i try 1 i I l 

b n i n ust i it nil is i hut 1 1 s i a tl) wai i 

\ 11 n lit 1 1 i ut tun i l 1 1 cl m l ti >1 
( ) 1 — ll inty i w 11 spill 1 with \ II curly 

|i s i\ l i a Is th l u d o a n -it nui 1 i f anils ^ ivi x 

u st th Ti ni the M rsc) tl Ihui in l tl c S v m Hi 

T indon and N ith A\ stun th Gi at AA t rn tl Mi Urn 1 anl 
vm us 1 ian h lailways tiueise tl c com t) m v n us In ti ns 
PpiJ tii anl si In i t itio — Ll j. ovulation m 1371 was 
634 181 an l in ISbl 737 7 lit nni s in l SO 193 f males) 

Moi tl an halt the jopulati n is contain 1 m the 1 diou h ti 
Birmingham. I he county is divikl into lorn lunhels — 
(1) Uunhn 0 fjil (2) Krix^ltlow, (3) t iihchw ly (f) Kiitu 
It has mo city Civ entry (12 111) which is Iso i inuni q al 
bnou_h hieothei bnou te hs — bmnmghim (400 774b remington 
(-2 979) btntloid in Avon (80 F 4) AVaiwi k (11 S00) aid Sutton 
L >1 Ifiol 1 (77o7) anl besrles the boiou^lis ten n irlct towns 
\17 Aleest i (2430) Athei stone (464 >) Coleshill (2oo6) IlenI ) 
m Allen (1119) K mlworth (41 r 0) Kmeton ^10 o) Nuntiton 
(S4bo) hu^b) (9891) Solihull ( r 280) anl Scutlnni (1781) It 
is mostly rn the dioc sc of Woi tesla It is m the rmdLn 1 pidi lal 

ciicurt has one couit of quaitci sessions ana is Uvii l nifc> 
fiuit cn jett) ml spoonl session il divisions fhc boioti^li 1 * of 
1 nmmghaiu md M aiwiek have se} iiatc couits ot piaitei sessions 
ani (oimmssions of the peace and the citv ot Covcntiy ra l th 
b>iou a hs ot Ltamm^ton and Stiattoid on Aven have ommissions 
ot the i cace 

I) the redistribution bill of 1885 AYaivv i 1 shiie was foi 
1 ailiamcntri) pmposcs dialled into lorn boiough and foui 
unty livisnns The bonughs arc Fumm^ham Aston Mann 
Cn entry and War w i k an l Le iinin 0 ton unite l Biimmgh'nn Ins 
seven divisions each ietmnm 0 a mcmbei — Iorlrslc) Cential 
I ast Llgbiston N nth Smth anlAVcst th othei three b nnjis 
ului n one membei each Hie ounty eli\ isions (Nil icaton Ln 0 l} 
Stntfoi 1 on Av on an l Inmw ith) each lctnin one men bu 
H i ten f aid Ait [it ? — W iwickshnc wa^ occupied l) th 
Pntish tides Cnnavu and Dolum I ho Rim ms inmcl ihispait 

< f Fu^l ui 1 1 lav la O x s a icnsis an l m any evide ne ts ot the n i cup i 
tion ml wotl s o\i«t m the county It was ci ss cl bv the thu 
gi at nals— A\ ailing Sticet the Fosse A\ i), ai d I 1 mcll Stic t, 
the last named *,ivcs its name to a sticot m Bmnm^haiu \hi li is 
on the hn s ot the ol 1 Roman 10 a 1 The Ridgcw ) l ox icis a part 
ot M aiviek hue rn Hit west Romm slatiuis a camps were at 
Mincotfn, High Cioss Alcestei, Chesteitin, anl otl a places 
coins potteiv and other it mams lave been fount at AY u wick 
A) ilbu to hb) Hampton m Ai len, 3jinmn 0 ham aultlscwheie Th 
i cut ins follow el the Romans and atta sufieuiig many chan., s 
A) aiwickshuc le anu pait of Mercia liom 59^ to 918 it was 
the scent ot itequent mv asions con quests and u conquests 

Although iMueia was for the most pait peopl d ly Angles, the 
Savons seem to have occupied the ] oition now known as M arwick 
shuo in veiy considerable numbus foi, if wc except Alcestei, 
Mancetter, md a tew ether places ncaily all the towns and 
vill a n es hav e Saxon names Ol the thiee lmndied and sixty pi lcc 4 ’ 
m the count) mentioned m Bomcsda) nenly alL are ot baxon 
on„m As Yeistcgan sa)s, 

In Tom 1 m Ham m Lej n Tun 
The mo!>t of Ent,li!»h smnan cs iui 

And these teimmations aie found m the vast majority of the names 
ot places m AYaiwickshire Ihiss pievalcncc ot the brxons hoie is 
al o confirmed by the fact that Mi Kemble hscoveicl no fewer than 
thirty one Muk names m flares m AVarwickslme lhe Banes 
although they made mio ads into AYarwickshu*. sev lal times, scorn to 
hav o made no settlements m the county the only n imes bear mg the 
I) an sli sudix by being on the north east bui Iti In htei times the 
1 mg m aka J e ul of AV aiwiek mad tho comity memorable by tlu 
put lu took m the AY us of the Kosts In tho civil wai imdei 
Chailcsl * ‘scarcely iplaa of any note esoap d 9 without a sting Jt 
at Ld H e Hill the hist engagement was fought Aston Hall was 
besieged, Bummgham was sacked and Turned lyFuncc Rupert 

< >\ entiy endured a siege, AYaiwick was the centre of sevoial 
encountcis and a skumish tool place mat Southam 

law icm uns of Baxon architecture me to be found m the county 
and these arc of xnmoi import tnce Saxon ycwels hav e been found 
at Compton Ycmey , a fine burial mn filled with ashes, an iron 
swoi 1, a speai head, and other relics, it Chunk Over, m % tamnlus 
ot Imnow, at Marston, were found two sepulchral urns, one of 
them containing bones, a fibula, a piu, pait of a wud, and two 
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spcal heads In 1821 m Angle Saxon (tmeteij was disarmed 
on Witling Shut, m u Lenstm l 1 u U>t in winch a laigc numl a 
ot aitnl s, bctb ot ufac ml ornament, wuc lurnid Otlia buual 
plic s lia\t bicn o^tncl and snmhi umnns founl Some ^oo l 
txauqles M Ncinian woil exist in the (lunches at 1 uulwoith 
Ryton, Stout lu^h, Bakes well Wolston, and be ludeseit Ot 
i i mows md mtcieshn a ph cs ma\ b< mentniicd the noble stiurtuie 
Waiwick Castle tlu nuns ot kcmlwoilh Cistlc ml Maxstol e 
Pmi> Mixstolc Cx&tle , Compton mates, Ttnqk J ilsill 
ehuich , the tluee tall spn s it Co\enti\, with the 1 dutiful 
elunehes ot St Michael HoR limit} an 1 fet John baptist 
high,} Ilall, Comic Vbbc} AVioxh ill Abb Ncwnham I a lox 
Asth} Castle Aibuij 11 ill, W Uton Hall buy s Clill Baiel si } 
Clmton J unwutli Gaslit and eliiuch, 1 ackmgton llill, ml 
Stone high Abbtv 

Among the eminent pa sons cornu eted w itli Wm w lekslm e 1 esi les 
William Sh ik< speaic aie Tohn Ro^eis thr ma tyi, Miehacl l)raj ton, 
Sn W Dugdalc, Di Ban, L)i Tost pli Piicstlcy, Mitt hew Boulton, 
John Baskcivilk, Walter Saaage Lmdoi, and Mail in hvins 
(“GeoigoLliot ) 

See Ductile in qmti ofMvutd hit e Tliomas t> editnn (2 vols fol l" ft 0) 
Bieve JO icnptton cf W i w / fit c (Svo 1S1*) Mumi 1 jnmltu to/ Ma 
hi (S\o Ifeli) Smith Hi t nt of 11 < i 1 1 1 <h (Ito 1H,>0) I mgt 1 1 
btaftoidsluie at l Mann fahi e(l voK 4to 1SC8) La*x tt toid * Ihc basons m 
Waiwickbimc (St mngham t t ch vol jical So tUj 4to 1S8L) 

WARWICK, the county town of Warwickshire, and a 
municipal and parliamentary borough, is fine!} situated 
on the Avon, on the War wick and Birmingham and 
Waiwick and Napton Canals, and on a branch of the Gieat 
Western Eailway, 8 miles north east of Stratford on Avon 
and 108 northwest of London The glory of Waiwiek is 
still its castle, which has been truly pronounced to be the 
“most magnificent of the ancient feudal mansions of the 
English nobility still used as a residence ” Its position 
is at once commanding and picturesque, standing as it 
does on a rock ovei hanging the Avon Its principal 
features aie Caesai’s Tower, 147 feet high, built m the 
14th eentuiy, the Gateway Tower, m the centie, and Guy’s 
Tower, 128 feet, also of the 14lh century Theie is a fine 
collection of pictures The Gieat Hall and the family 
apartments weie destroyed by fire in 1871, but have been 
restored In the collegiate church of St Mary Waiwirk 
possesses one of the most interesting ecclesiastical buildings 
m the country We learn fiom Domesday that a church 
existed before the Conquest, but of its foundation nothing 
is leally know n It w as made collegiate by Roger de New 
burgh, the second Noi man ear 1 It was dissolved by Hem y 
VIII m 1545, by whom it was gi anted to the huigesses of 
the town, with an estate then worth £58, 14& 4d to mam 
tain it, together with the king’s school A great part of 
the church was destroyed by fire m 1694, and afterwards 
rebuilt The glory of this church, however, is the Beau 
champ Chapel, founded by Earl Bichard Beauchamp by 
will, and commenced m 1443 and completed 1464 It 
is one of the finest examples of pure Gothic in the 
kingdom In the centie of the chapel is the splendid 
tomb of the earl The church of St Nicholas, near the 
entrance to the castle grounds, is modem, with a tower 
and spire, and was erected towards the end of the 18th 
century St Paul’s is new. The priory of St Sepulchre 
was founded by Henry de Newbuigh on the site of an 
ancient church for a society of canons regular It is now 
a private residence One of the most interesting places 
ml Warwick is the hospital of Robert Dudley, earl of 
Leicester, one of the most pictuiesque examples of half 
timber buildings m England, It was originally used as 
the hall of tho united guilds of the Holy Trinity, the 
Blessed Virgin, and St George the Martyr The earl of 
Leicester, by an Act of Incorporation obtained m 1571, 
founded the hospital for the reception of twelve poor men 

o&sessing not more than £5 a year, and a master The 
rst mastet, appointed by the earl himself, was the 
famous Puritan, Thomas Cartwright There are numerous 
chanties in the towruhhe being those of Henry 

VHIm Sir Thomas White, and Thomas Oken, The first 


is derived liorn the tithe of St Maiy, St Nicholas n\ 
Warwick, the parish oi Budbiookc, and C haddesky (. oibt It, 
Worcc&teifehne, together with the letits oi houses and 
lands in the boiou b h It pi oducos about -CjOOO a ycai, 
and is used for paying the stipends of tho uni and an 
assistant minister foi bt Maiy’s, tho vicais ot bt Nicholas 
and Budbiookc, the mayoi, the town clcik, y coman, sc ij cant 
at mass, and a beadle, while £160, 10 is annually ma 
m aid of the king’s school Ly the chanty oi bn ihomus 
White the sum ot £100 is lent, without mUust to >oun b 
tradesmen for a period oi nine years From the hinds left 
foi that purpose by Thomas OI eu, allowances ne nude 
to the pool The area oi the boiough is r > >12 aa s 
the population m 1 S6L was 10,570, m 1S71 10,0 S6, and 
m 1881 11,800 

A forticss is s ud to lmc bten utett 1 hue as c uh is tl ( jni 
50, ly P Octavius Scapula an l it is sup p sc l t h i\ l n tli 
]i8Lsidium Romanomni at which a cohort ol Dihuitim 1 is w »s 
stationed Jt was destioved by tlu Dints m on <f 111 n ii ui 
sions into Meitia and m 915 Allied s d tu^hlt i 1 l hi 111 d i \ uilt tin 
foiticss on which tho cistlcnow stm Is I1 k t n\n is m ution l 
m Domesday, w hue wo ltam that ‘mth Inifu^li Ih 1 m r hts 
m his demesne llu houses, md Hit lings l uouslmt 112 ft mi 
which the king lecuvcs Danc ft dl 11k b she q < f \\ n st t 1ns 
9 dwellings the bishop ot Chester 7, tho ihltt of ( ovuitiy o 
md four vreie dtstiojcd to eulai^c the ustlt In tlu turn (t 
Mwaidthe Confessoitht shonfiwiek oi \\ nwi 1 , wrthil (1 l u ii 
and iojal ruuiois lnidcitl £0 », md thnt} six s xtaisotl n<}, 
oi £24 6s mstf id ol hone} (j?/o omntbtrt qui «1 n 7 / / ) l n t) 
Now, with the /on a i i the io\ il nimois aid pit is i th nnly, 
it pa^s per innum £1 45 by weight 1 2o foi tlu utstmi ol , 
20s lot a sumpta hcise, tlO toi a luvk, md 30(ls In Ouuu b 1 1 
besides this it i ndeis iwuitvinn sexLais of liuu> cl th 1 i i 
measme, md horn the hoiou^h six stxtus cl h nc > at Hi 
sextar foi 15d ” The (debuted Ihuikxll (oi luuhiil) was th 
last Saxon e til of Warwick 

William tho Conqueioi began his fust ncnllurn campion m 
1068, and the hist {hoc whtit Ins pic^uitf is distm tl\ it c i led 
is Warwick lie elected hue one ol Ills xtiong foiiili ttuns tn 
the site ol the old on Not t xcstige ot it now exists 1 ut ts Mi 

I iceman wntts, “the mound it di still ittnams, x m uum nt 1 1 
tho wisdom and cnexg} ol the might} diughtu ot ibllit 1, whilt th 
keep ot William his so utteily ]>< ushed tli it its vti> sik t m only 
now he gucsst d at ” 

Of the eails of Warwick who may he noticed, of cruise th 
leguidarj Ouy, with the minacious ti a Ut ions relating lus x ml i 
tul achievements stmds lust In pilot of his pu wt ss do not Ins 
gigmtic helmet, his fin nice like pot, ind his nullity (oik ioi am 
xn the Listl to this diy, to testify agimst til unbduuis/ 
Pioimnently in history wo have Guy dc B( uieli imp who t mu 1 1 
the title in 1298 md who w i* tilled by the tivounti Pi ts 
Gavtstou “the Black Hound of Aidcn ” lie w is mstimmul d 
m taking Pius pn&oner, and xn leading him to Bluklow Hill 
dose to Warwick, and theie beheading him m 1^11 Tuehu I 
Nevil, the famous “kmgmakei (su behw), issumtd Hu Hflt 
m light of his wife Amu and was slain at the battle of B unit, 
1471 Then the unloitunate Gcoige PI mt igt m l , dulu oil Ut m i , 
was created eail byhis brofchu Bdw ird IV , but attaw uds penslud, 
it is said, by being ch owned m a butt of Mdmscy wine Hu 
title has iieqiicntlv lam doimant In 1547 it w is leaned m 
favour of the Dudleys, when Viscount Lisle was cun ted enl by 
Edwaid VI It became extinct m 1589, and m 1018 was luuwtd 
in the pei son ot Robeit, Lord Rich, whose eldest son was lord 
high admiral for the Commonwealth Agxm the title bt t urn 
extinct m 1759 The cistlo lud long bten m the posse ssnn < I 
the Gievilkfimily, having been gi uitcd to Sn FulkoGicvilh, Loitl 
Biooko, b} James I when it was m a ruinous toiuhtion, and lu 
rcstoi ed it, at a cost , it is s nd, of iC20,000 Dugdalt s V) s he m uh it 
“not only a plact ot great sttength, butextnouhna\ delight, with 
most pleasant gaulens, w dk&, and tluckits, such as this part of I ng 
land can hardly paaaZUl , so th it now it is the most pnnaly s< at th it 
r& within the midland paits of this lealm ” Ho died from the t het ts 
of a wound inflicted by his own servant, Scptemba 8, 1826 His 
successor, Robert Greviile, was the son of Fulke’s first cousin, and is 
a? 1 p Jr°, Biooke who is famous m i he cml wat between Charles md 
the Paihament, and was appointed commandoi in chief of the Pailn 
mentaiy force s ot Warwickshire and Statfoidshiro Ho was engaged 
m the first fight of the war at Edge Hill, and was killed at the 
feiege of Lichfield cathedral, on Jtah L 1648 The title ot eail of 
! Warwick was bestowed on Francis, eighth Lord Brooke, by Geoige 

II in 1746 His son George, who succeeded to the title in W\ 
wns agroat benefactor of thehor opgh # and wag lavish ip tm w* 
pendittne m th$ castle 
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WARWICK, llicnARD Nevil, F\rt o* (< 1120-1 171) 
was boin between 1120 and 1110 Ho was descended’ 
fiom a family of noto m the noith of England, tint of the 
Nevils, who enjoyed foi many genuations the title ot 
eatls of Westmorland Bib ^landmothei on the fithei 
side was Joan, daughter oi John of Gaunt He mlicutwi 
tin. title of eail of Salisbury fiom Ins fathei, a } oun & ti son 
ol Ralph Ncul, and by his mmn & c with Anne, dau^htci 
ol Rich aid 7>eauchamp, he became on l of Waiwick His 
descent fiom John of Gaunt made him nitmilly a 
mcmbei of the Lancastmn paity, but the mania^o of his 
mnt, Cicely Ne\il, to Richard, duke of Yoilv, connected 
him also with the \oikist house As fust cousin of 
Ld ward IV and second cousin oi Hemy VT he was well 
fitted foi the double put which he was destined to play 
in English histoi} 

When the struggle between tlie Roses be^an, lie and Ins 
fathei throw m then lot with the koikists Tin- first 
attempt of the duke of Yoik (m 1 150) to asset t Ins 
claims pi oved unsuccessful, but three yeais latei the final 
loss of Guienne, coupled with the kind’s imbecility, 
enabled lum to renew his efforts The duke became pro 
tectoi, but the king’s ieco\ei} diove linn fiom powei and 
forced him to take up aims a second time He was now 
joined actively by Warwick and Ins fathei, the former of 
whom laised a bod} of troops and contributed largely to 
the loikist urtoiyat St Albans (1155) Warwick was 
rewarded for his services with the O o\etnorship of Calais 
This important post gave him the conti ol oi the narrow 
seas, and supplied him with a haibour of leiuge wliithci 
he could safely ictiie m case ot a change of affairs m 
England Tn the lattei capacity Calais soon piovecl 
usetul 

In 1457, when Hemy had xocovered his senses, Warwn k 
attended a council at Coventry, at which he took an oath 
of fealty to the king Next }ear lie attended a great 
meeting in London, summoned foi the purpose ot lecon 
ciling the two parlies lie was followed on this occasion 
by six hunched men clad m Ins liver}, and wearing led 
coats embroidered with lagged staves, the badge of the 
liou&o of Warwick An apparent reconciliation was 
effected, but Warwick, accused of misconduct m attacking 
a fleet of North Sea merchant ships near Calais, took 
advantage of an affray between his follow eis and some of 
the king’s men to assert that a plot w as laid against his 
life, and reined to his fortress across the Channel When 
m 1159 the duke of Yoik took up aims foi the thud 
time, Warwick and his father, the earl of Salisbury, joined 
him at Ludlow The confederates weie stiongly posted, 
but, being deserted by Sir Andrew Trollop, the} lost 
heart and dispersed, Salisbury and Warwick again taking 
refuge at Calais A parliament which met at Co\enti> 
now attainted Warwick and his father, with other leaders, 
of high treason, and Somerset was sent to supersede 
Warwick m his command The lattei, howeaei, made a 
strong resistance, repelled Somerset, and took his ships, 
aftei which he sailed to Dublin to concert further measuies 
with the duke of Yoik The r( suits of this negotiation 
weie seen early m 1460, when the duke of York issued a 
manifesto to louse the people against the Government, and 
Warwick, landing m Kent, maiched on London The king 
retued northward and intrenched himself at Northampton, 
wheie he wa* defeated with much loss by Warwick, and 
taken prisoner Warwick letumed with his captive to 
London, and the duke ot York at once claimed the crown 
After much debate the king was induced to consent to a 
compromise, by which he was to retain the crown during 
life, and the duke of York and his heirs were to succeed 
him The queen, however, refused to sanction this 
arrangement, and assembled an arm} m the north The 
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duke of A oik, nnnhinw, a, mist hti, was debated and 
kilbd at V ike field (I)c< mboi 1 i GO) and tin. carl ot 
Salisbury wrs liken and beheaded shoitlv after The 
5oikist \utoiy ot Mortim i s Oioss (1 IbL) did not st >]i 
the qru en s in auk on London, and V arw iek attempt m 0 to 
bu hot profit ss, a a-, (.ninety defeated at the suond battle 
<t St \lbans Lkc lell into tin hinds oi Ins own 
part}, but Y\ aiwick escaped Hie Lancastmn tuunqh 
w as, liow e\ ei , shoi t lived J lie at i/< ns of London, all ead} 
eh\otccl to the house of Yoik, weie emspaattd Ivy the 
excesses ot the Lancistnau tioops, and when "Wirwnh, 
with Edw ud, eail ot Yiaich, laised another aim} and 
maiched towards the capital, the ejuetn w>s loiecd to 
letne to the noith Varwick and Idwaul entered the 
city, and the lattei was proclaimed king undei the title ot 
Edwaid IV The sangumaiy battle of Tew ton (Waich 
1461), m which the victory was greatly due to the skill 
and energ} ot Warwick, secured the ciown for Edwaid, 
and gave the nation peace foi se\eral yeais 

Honours and emoluments weie showered on Warwick 
The governorship of Guisnes and Dammes, with the 
lieutenancy oi the marches there, was added to bis com 
mand at Calais, ho became waiden of the western 
marches tow aids Scotland, constable of Dover, and loid 
high chambeilam The revenue denved fiom these 
employments was calculated at 80,000 ciowns a yeai 
His biothei, John, Lord Montague, was made o til ot 
Nor thumbei land and waiden of the eastern maichcs, and 
his brothei Geoige became archbishop of YYnk and loid 
chancellor Foi some time Warwick did his best to mam 
tain Edward on his thione An attempt on the pait of 
the Lancastrians in 1463 to recover then power was put 
down by the united eftoits of *the Nevils Montague 
defeated Peic} it Hedgley Mooi and Bomeisefc at Hexlnm, 
while Warwick besieged and took Bamboiough Castle, 
which was held by bir Ralph Grey boon afterwards 
Hemy VI was taken prisoner and was lodged by Warwick 
in the Towei 

But the power and ambition of Waiwick wane too great 
to allow tbe good understanding between the k mg mal ei 
and the km $ to be of long duration The fust difference 
between them arose on the question of the king’s 
mamage In 146 4 Warwick was employed to treat foi 
peace with Fiance, and was anxious to establish it on 
the him basis of a matumonial alliance Iiis plans weie 
frusti ated by Ldward s mamage with Elizabeth Woodville 
At this time Warwick is said to have been negotiating foi 
a marriage between the kmg and Bona of Savoy, niece of 
Louis XI Aecoidmg to another authonty, the princess 
proposed was Isabella of Castile Whatever may be the 
truth of these leports, it is deal that Edw aid’s mamage 
was not approved by Warwick, and that on the question 
ot foreign policy they followed divergent aims Theiaprd 
advancement of the queen’s family contributed to widen 
the breach When m 1467 a marriage was proposed 
between the king’s sistei Maigaiet and Chailcs ol 
Burgund}, Waiwick, tiue to his policy of reconciling 
England and Fiance, \igorously opposed the match, and 
suggested in its stead a marriage with a French pimee 
Foi a time Edwaid seemed willing to yield, and Warwick 
was sent over to treat with the French king He met him 
at Rouen, and was received with unusual marks of respect 
The result ot the conference was that ambassadors were 
sent by Louis to offer Edward a treaty on favourable 
toimb But the lattei, who had already shown his dis- 
pleasure by depriving the archbishop of his chancellor- 
ship, lejected the offer, and Warwick letned in disgust to 
one of his castles m the north Bhoitly afterwards the 
maiuago between Chailes and Margaret took ploce An 
appaient reconciliation between Edwaid and Warwick was 
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now effected, but its hollowness was shown by the marriage 
of Isabella, eldest daughter of Warwick, with George, duke 
of Clarence, a match which Edward strenuously but vainly 
opposed (1468). A period of intrigue and insurrection 
followed. A rising in the north, under Robin of Redes- 
dale, was at first defeated by Montague, but the rebels 
were allowed to make head again. They were soon joined 
by Warwick and his party, who, if they did not originate, 
at all events encouraged the rebellion. Edward, whose 
troops were defeated at Edgecote, fell into Warwick’s 
hands, and was removed to his castle at Middleham. 
When, however, the Lancastrians took advantage of this 
state of affairs and rose in arms, they were speedily put 
down by Warwick. Edward was released and a formal 
reconciliation followed (1469). 

The situation had, however, by this time become in- 
tolerable. A fresb insurrection broke out in Lincolnshire, 
and the confessions of the leaders, who were taken by 
the royal troops, showed that it had been instigated 
by ClaTence and Warwick. Tbe king at once marched 
against the conspirators, who in vain attempted to collect 
sufficient forces, and with some difficulty escaped from the 
country. Warwick made for his old stronghold at Calais, 
but his lieutenant proved faithless, and turned his guns 
against him. Thereupon he took refuge at the court of 
France and resolved to side openly with the Lancastrians. 
A treaty was made between Warwick and Queen Margaret, 
which was cemented by the marriage of Prince Edward 
with Warwick's daughter Anne. • This change of front 
naturally caused a coolness between Warwick and Clarence; 
but, before the latter could trim Ms course anew, Warwick, 
having obtained assistance from Louis XL, landed in the 
south of England. Edward was taken by surprise, and, 
unable to make any resistance, fled to Flanders. Warwick 
at once marched to London, released Henry VI. from 
captivity, and replaced him on the throne. A general 
restoration of property and position to the Lancastrians 
took place. Warwick and his brothers resumed their 
offices, and Clarence was recognized as successor to the 
throne in default of heirs-male to Henry YL (1470). 

But this turn of fortune was as brief as it was sudden. 
The house of Lancaster was finally overthrown by another 
revolution as capricious and inexplicable as any of those 
, which had already marked this extraordinary conflict. 
Henry VI. had only been a few months on the throne 
„ when Edward, with the assistance of the duke of Burgundy, 
landed in Yorkshire, and, gathering troops as he went, 
marched upon London. He was joined by u false, fleeting, 

: perjured Clarence, and admitted into the capital by 
Warwick’s brother tbe archbishop. On Easter-Day 1471 
1 the forces of the king and the earl met at Barnet, and , the 
v former won> complete victory. The earl and his brother 
Montague were slain. Soon afterwards the battle of 
Tewkesbury and the death of Triace Edward extinguished 
■ ; J the last hdpes' of the Lancastrian 'party. Y ' - . 

1 The careerofthe Mug-maker Is chiefly remarkable as illustrating 
; 'the grandeurs and the\eyik of : feudalism. Warwick's landed 
‘ - ^ j enormous, comprising, according to the deed by which 



WASHINGTON, the seat of government of the United 
States, forms a part of the District of Columbia, which 
is under the immediate government of the United States. 
The city of Washington as a corporation has had no exist- 
ence since 1871, when Congress abolished the charters of 
that city and of Georgetown (also within the District of 
Columbia), and placed the entire District under one 
government. 

Tbe District of Columbia occupies an area of about 70 
square miles, on the north-eastern bank of the Potomac, 
about 100 miles above its mouth, and at the head of tide 
and of navigation. Most of its area is a plateau, elevated 
300 to 400 feet above the river, and traversed by the 
Anacostia river and Rock creek. Just above the mouth 
of the former stream, the bluffs, which form the descent 
from the plateau, recede from the river, leaving an area 
of bottom land about 6 square miles in extent between 
that stream and the Potomac. This bottom land is 
undulating, much of it being but slightly elevated above 
the river, while the highest parts are scarcely more than 
100 feet above high tide. The city of Washington 
is built upon this bottom land, while its immediate 
suburbs extend up the bluffs and over the plateau to 
the northward. The bluffs return to the river imme- 
diately above the city, and upon their slopes is built 
the old city of Georgetown, which is practically con- 
tinuous with Washington. There are several suburban 
villages scattered over the district, including Mount 
Pleasant, Tenallytown, Brightwood, Le Droit Park, and 
Uniontown. 

The climate of Washington is characterized by great 
humidity, long-continued but not excessive heat in 
summer, with mild winters. Snow does not often fall, 
and never lies long on the ground. 

Three railroads enter the city, the Baltimore and Ohio 
and the Pennsylvania, which afford communication with 
the north and west, and the Richmond and West Point 
Terminal, which extends southward. Besides its railroad 
connexions, regular lines of steamers ply to northern and 
southern ports during most of the year. 

The ^ plan of the city is regular and symmetrical. 
Radiating from the Capitol are three streets, running 
north, south, and east, and known respectively as North, 
South, and East Capitol Streets. These, together with a 
line of public parks running west from the Capitol, divide 
the city into quarters, known as the north-west, north- 
east^ south-east, and south-west quarters. The' streets 
run in the cardinal directions, the north and south ones 
being designated by numbers, and the east and west ones 
by the letters of the alphabet, — -the numbers increasing 
eastward .and westward from the meridian of the Capitol, 
the letters progressing northward and southward from 
a parallel through that building. In addition' to these 
streets, there is a system of avenues, which run diagonally 
to the cardinal directions, and which bear the names of 
States. The intersections of the 1 streets and avenues have 
given .opportunity for the, construction of many small 
parks in the forms of triangles, circles, quadrilaterals, &e., . 
which, with the numerous larger parks scattered about the 
city, add greatly to its < beauty and - healthfulness. The 
streets have a total length^of ;233^mil^ . : ; : Tlieynre:^wideE ; 
than in any 'other city on t|e glqbe^ the avenues ranging: 
•m ‘Width 'from ( 4$0 ”, to : 

from SOYp pO: feet.; ; 
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left in tlie middle of tlxe streets. Of the 233| miles of cataract, known as Great Falls, about 16 miles above the 
streets, 30 per cent, are paved with smooth pavements, city. It is brought to the distributing reservoir, just 
either asphalt, coal-tar, concrete, or asphalt blocks ; 10 per above Georgetown, in an aqueduct, passing through a 
cent, are paved with granite or trap blocks, and an equal receiving reservoir on the way, and is thence brought to 
extent with cobble or rubble ; per cent, are macadamized, Washington and Georgetown through iron mains. No 
and 14 per cent, are gravelled, while the remainder are pumping is done, except to supply the suburbs on the 
unimproved. The paved streets are swept by machinery bluffs. The water is excellent, and the supply ample, 
at frequent intervals. With the exception of the business En order to give a stronger head in certain sections of the 
streets every street is lined with shade trees, which, city, a tunnel has been constructed to conduct a part of 
arching over the pavements, form continuous shade for the supply from the distributing reservoir to a third 
miles. The trees are mainly elms and maples. reservoir, north of the middle of the city. The sewer 

The river is crossed by three bridges, -Mhe Long system of the city was not, like its streets, planned in 
Bridge, by which the city is directly connected with the advance, but was suffered to grow up, and is in con- 
Virginia shore, the Aqueduct Bridge, so named because it sequence imperfect. There are three main outlet sewers, 
formerly carried the Chesapeake and Ohio Canal, and the one emptying into the Potomac just above the Long 
Chain Bridge, farther up the river. Bridge, another near the mouth of the Anacostia, while 

The water supply of the District comes from the the third, after skirting the city at the base of the bluffs, 
Potomac, It is taken out of the river at the head of a empties into the Anacostia. The houses are generally 



Plan of Washington. 

connected with the sewers, The city is fairly well lighted one-half, or $113,803,090, was non-taxable, the exemp- 
with gas and electric lights. tions being as follows ; property of the United States, 

The District has an excellent common school system, $105,389,684; property of the District of Columbia, 
modelled after that of New England ; it is managed by a $2,058,772; private property, $6,354,634. The net debt 
board of trustees appointed by the commissioners. Sepa- was $21,279,600, and the rate of taxation $1 *50 per $100. 
rate schools are maintained for. white and coloured pupils. This enormous indebtedness was incurred in building up 
, The District of Columbia is governed by three com- a beautiful city from a swampy waste. One-half of the 
missioners, appointed by the president pf the United interest upon it, as well as one-half of the current expenses 
States, They perform the executive duties, the various of the District, is borne by the United States, , Washing- 
departments of the civic government being apportioned ton is unique in the fact that it was planned and con- 
among them. Legislation for the District is enacted by sfcrueted solely , for the purpose of serving as the seat of 
Congress. The District has courts of its owff r the judges government. It is therefore, not surprising, that it is 
being appointed by. the president; .The, people have no. without commerce or manufacture^, excepting such. as are 
/ voice Jin the management of. affairs. Thu&is presented required for the support of its, inhabitants. — ; ,> 

the singular spectacle of the capital of a great republic , The population of the District by the last ■ census, 
k goyerhe&hyi ah absolute" monarchy/ Still more sihgulhr,/ ,, taken in : j:8§5 r: was 203,459 (136*271 white ami 67,188 
'-the'.' ifach' that ' this the *&&&%$& two races being: in about therpropprtibhrof ■ 
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rate of the District in 1886 was— -for whites 17*96, for 
negroes 32*35, and for all inhabitants 22*80 per thousand. 
The dcuth-rate among the wliilo population is less than in 
any other American city approaching Washington in size. 

The public buildings arc scattered widely over the city. 
The Capitol (see vol. ii. p. 131) stands upon an eminence 
ton aids the eastern edge of the thickly settled portion, in 
lli e niidd of extensive grounds. It consists of a central 
building, surmounted by a dome, and flanked by two \ungs, 
in \\ hhh are the chambers of the two houses of Congress. 
The length of the building is 731 feet, while its breadth 
langes in different parts from 121 to 32-1 feet. It covers 
nearly 3^ acres. Its extreme height, from the ground to 
the top of the statue of Liberty, which stands upon the 
dome, is 3071 feet. The material of the central building 
is sandstone, that of the wings marble, while the dome 
is of iron. The entire cost of the building has been 
$13,000,000. Besides the two houses of Congress, the 
Capitol is occupied by the United States Supreme Court 
and the library of Congress. For the latter a separate 
building is now in process of erection, upon ground just 
east of the Capitol. 

The Treasury is situated 11 miles west of the Capitol, 
at the cornel* of 15th Street and Pennsylvania Avenue; it 
is built mainly o£ granite, in the Ionic style, and measures 
46t8 by 264 feet, with a court in the interior. It contains 
some 500 rooms, and cost $6,000,000. The building 
occupied by the state, war, and navy departments is just 
west of the Treasury, separated fr^rn it by the president’s 
residence, which is known as the White House. It is 
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1. Capitol. 5. Interior Department 0. Government Print* 

9. Wlnte House. fl. Department of Justice. Office. 

3. State, \V,ir, and toy 7 . Depaitment of Acfikulturc. 10 . Smithsonian, Inst. 

Depaitmcnts. S. Bmeau of Engraving and 11 . National Museum. 
4* Tieasury. Pitoting. 19. City Hall. 

built entirely of granite, is 567 feet long by 471 feet 
wide, and 128 feet in height, and cost $10,000,000. The 
interior department building is on F Street North, nearly 
equidistant from the Capitol and Treasury. It occupies 
two squares of the city, being 453 by 331 feet, with an 
interior court. It is simple in its proportion, and in the 
Doric style. It is built in part of freestone, in part of 
marble, while the interior is of granite. This building 
cost $2,700,000. The post-office department building is 
directly opposite the interior department, and occupies a 
whole square. The style is Corinthian, and the material 
is marble. The dimensions are 300 by 204 feet, with an 
interior court, and its cost was 11,700,000. 

. Running westward from the Capitol grounds to the 
river is a line of public reservations, having a breadth 
of four squares, from B Street North to B * Street 
South. Within these extensive grounds are several public 
structures,— the botanic gardens, the buddings of the 
Biah Commission, the army medical museum, the national 
maseuto, the Smithsonian Institution, the department of 


agriculture, and the Washington monument. All these are 
of brick, with the exception of the Smithsonian Institu- 
tion, which is of brown sandstone, and the monument, 
which is of marble. This is a plain obelisk, 55 feet square 
at the base and 555 feet in height. The White House is 
situated between the Treasury and the building of the 
state, war, and navy departments, on Pennsylvania Avenue, 
in the midst of ample grounds. It is of sandstone, 170 
feet long by 86 feet wide. Among the other public 
buildings arc the naval observatory, the Government 
printing office, the navy yard, artillety barracks, marine 
barracks, naval hospital, the city hall, the bureau . of 
engraving and printing, and the pension office. Outside 
the former city limits are the Government asylum for the 
insane, the national college for the deaf and dumb, the 
reform school, and in the midst of a large and beautiful 
public park the soldiers’ home, a retreat for aged and 
disabled soldiers. 

It was the design of those who laid out the city that 
its principal growth should be oast of the Capitol. 
Certain causes, however, prevented this result, and sent 
the wealth and fashion into the north-western quarter. 
This quaiter contains at present more than half the 
population and over three-quarters of the taxable property 
of the District. In this section are many thousands of 
residences of fine and varied architecture, the display of 
which has been much encouraged by the freedom of the 
building regulations. 

Washington is one of the most cosmopolitan of cities. 
Its population is not only drawn from all parts of the 
United States, but every civilized nation has its represent- 
atives there. Its social life is characterized by a degree 
of variety and freedom rarely enjoyed elsewhere. It has 
become in recent years the American centre of scientific 
thought, and is rapidly gathering men of letters. 


Washington was selected as the site for the federal capital in 
1790. The States of Maryland and Virginia had ceded to the 
general Government a tiact of land 10 miles squaie, lying on both 
sides of the Potomac, foi that purpose. The Virginia portion was 
subsequently re-ccded to that State. In 1790 Geoigetown was a 
city of consideiable importance, but upon the site of Washington 
there were very few settlers. The plan of the city was drawn by 
Major P Enfant, and the city laid out in accordance therewith by 
Andrew Ellieott. At that time the greater part of the site lying 
west of the Capitol was a moiass, well-nigh impassable. The 
machinery of the government was moved to Washington in 1 SOO, 
when it was “a backwoods settlement in the wilderness.” It 


existed principally upon paper, and the magnificence of the plan 
only served to emphasize the poverty of the execution. In 1814, 
during the second war with Great Britain, it was captured by the 
British troops, and the Capitol, together with most of the other 
public buildings, was burned. In 1839 it was described as a 
“large straggling village reaied in a diained swamp.” Indeed, in 
1871, although it had attained to consideiable size, it was exceed- 
ingly backward in all municipal improvements. The public build- 
ings and grounds w r ere neglected. The streets were deep in mud, or 
clouded with dust; the unbuilt portions wore morasses; and the 
seweiage was worse than useless . In that year Congress abolished 
tho charteis of the two cities, and instituted a form of territorial 
government, wi fch a governor and a legislative assembly. The matter 
of municipal improvement was placed in the hands of a board of 
public works, with, authority to cany out a comprehensive scheme. 
The work was commenced and pushed forward with the greatest 
energy, and almost fabulous results were achieved. In a very fow 
yeans the appearance of the city was revolutionized. The cost of 
these improvements, was, however, enormous, and it was increased 
gieatly by the rapidity with which the woik was done, Much of 
it, too, was badly executed, so that it has been necessary to replace 
it. But, in spite of these drawbacks, the fact that Washington is 
one of the most beautiful and comfortable cities in tho world is 
principally due to tho first governor of the District and his board 
of public works. This government lived too fast to live long. In 
1874 Congress abolished the territorial foim, and established tho 
present government by three commissioners. 

The following figures illustrate the growth of tho District in popu- 
kt»u ;—1800, H.098; 1820, 33,089; 1840, 48,712; 1860, 75,080; 

177,624; 1885, 203,459. Washington lia<l 
109,199 inhabitants in 1870, and 147,293 in 1880. (H. G # .) 
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See vol. WASHINGTON, a Territory of tlio United States, ib 

Plate extrumG north-western political subdivision of the 

XXIV. ^m QI1 (except the detached Alaska), and is bounded 
on the N. by the Canadian province of British Columbia, 
on the E. by Idaho Territory, on the S. by Oregou, 
and on the W. by the Pacific Ocean. It lies between 
45° 40' and 49° 0' N. lat. and 117° O' and 124° 4 1' W. 
long., and has a total land area within its boundaries of 
GO, 880 square miles and a water area of 3114 square 
miles ; its average length from east to west is 330 miles 
and from north to south is 220 miles. The Territory is 
divided by the Cascade Mountains into tut) unequal 
sections, which have very different climatic and physical 
characteristics and commercial and business interests. 
The climate is very mild, on account of the warm oceanic 
current from Japan which Hows south along the coast. 
The moisture-bearing winds moving inland from the ocean 
arc chilled against the Cascade Mountains, and cause the 
western section of the Territory to have a very heavy annual 
rainfall (about 53 inches), which is quite evenly distributed 
throughout the year. The summers are cool and pleasant 
and the winters mild ; dowers bloom in the open air every 
month in the year, and the nights are always cool and 
refreshing. The climate in the western section is similar 
to that of Scotland. That of the eastern section is 
remarkable for clearness and brightness ; it is hot and 
dry in summer, and has a brief and severe winter. The 
climate is tempered by a remarkable balmy wind, called 
the Chinook wind, coming over the mountains from the 
great J apaneso current of the Pacific. In the summer it 
is a cool wind tempering the heat, and in the winter it is 
a warm wind, before which snow and ice disappear with 
marvellous rapidity. 

The Cascade range is the local name of the extension 
through the Territory of the Sierra Nevada, the great and 
sliarply-defined mountain chain which extends at a distance 
from shore of about 100 miles through the Pacific States 
and Territories (see vol. xxiii. pp. 800-1). To the north of 
the Columbia river the range widens out considerably into 
a region of high grassy mountain plateaus, of deep canons, 
heavily timbered slopes, and high peaks of volcanic origin, 
furnishing mountain scenery of indescribable grandeur. 
The western slopes are covered with magnificent forc&ts, 
principally of fir, the trees growing to an immense size. 
The mountain plateaus are from 3000 to 5000 feet in 
elevation, untimbered and covered with excellent grass, 
furnishing a large extent of valuable pasture-land. On 
the eastern slope the forests are moie open, and consist 
principally of blue and yellow pine, tamarack, fir, and 
white cedar. The Northern Pacific Kail road reaches the 
sea by two routes, one of wilich goes down the Columbia 
river, and tho other crosses the Cascade range by the 
Yakima Pass in 47° 20' N. lat; this pass has an elevation 
of 3G00 feet, and is in a region of beautiful deeply- 
embosomed lakes, the high clifl-like banks of which are 
crowned with splendid evergreen forests. To the noitli 
of the Yakima Pass the range becomes higher, and moie 
rough and rugged than it is farther south. There 
seems to have been a volcanic centre between the Yakima 
and Wenatchee and about midway between the upper 
Yakima lakes and the Columbia, tho highest peak of 
which is known as Mount Stuart, from which poured a 
grand flood of lava to the east and south, forming the 
elevated range between the Yakima and Wenatchee known 
as the Wenatchee Mountains, and crossing the present 
channel of the Columbia and forming Badger Mountaiu 
on the east. To the north of the 48th parallel, which is 
about the line of the Spokane river and the westward- 
flowing portion of the upper Columbia, the country changes, 
becoming more independent in its mountain formations, 
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and the eastern jutting ranges of the Cascades meet and 
join with the earlier rock materials of the western spurs of 
the Pocky Mountains. Hero the gieat interior basin may 
bo considered as ending, for to the north the Rocky and 
Cascade ranges approach, and are blended in inextricable 
contusion. The principal rivers having their sources in 
the Cascade Mountains on the west are the Nooksack, 
Skagit, Stoilaguamibli, Snohomish, Puyallup, and Nisqually 
flowing into Puget Sound, the Ohehalis flowing into Gray’s 
1 [arbour, and the Cowlitz and Lewis liveis flowing into 
the Columbia ; while on the east are the Methow, Chelan, 
Wenatchee, Yakima, and Klickitat, flowing into tho 
Columbia, The mountains aie veil stocked with large 
game, as deer, bear, mountain sheep, mountain goats, 
wolves, panthers, foxes, &c., the valleys, plateaus, and lakes 
with feathered game, and the stieams and lakes with tiout 
and salmon. 

The western section of the Territory lying between tho 
Cascades and the ocean is tho smaller of the two, and is 
covered with timber throughout nearly its entile extent. 
The principal natiual feature is Puget Bound — one of the 
most beautiful sheets of salt water in the world, if not in- 
deed the most beautiful. It is an arm of the sea joining the 
waters of the Gulf of Georgia and Strait of Juan do Euca, 
and stretching about a hundred miles to the south into the 
heart of the country; it has a great number of bays, coves, 
inlets, and channels branching off from the main sound, 
altogether forming a collection of harbours unsurpassed in 
the world. The total snea of tho Sound is about 2000 
square miles, with a shore-line of about 1 600 miles. The 
water is very deep, in places more than 800 feet, the 
ordinary depths in the inlets and channels being from 300 
to 600 feet. These depths in some places continue light 
up to the shore, so that vessels of the deepest draught 
could go and tic up to tho trees on tlie banks as to a 
wharf. The tides in Puget Sound vary ordinarily from 
about 9 feet at Port Townsend to 15 feet or more at 
Olympia and the remote inlets. Along the shores, and for 
many miles back, the countiy is covered with the densest 
growth of very line timber. The region of the Olympic 
Mountains lying between Puget Sound and the Pacific has 
never been explored to any extent, owing to tbe enormous 
difficulties of penetrating tlie forests, which, besides tho 
standing trees, consist of masses of fallen timber and 
undergrowth. No rivers or creeks navigable for canoes 
penetrate any distance into it. There is no doubt that 
Puget Sound once extended much farther south, and 
occupied the Willamette valley of Oregon. Its retrogres- 
sion has left large areas of low-lying land bordering the 
Sound and between it and the Columbia, which, when 
brought under cultivation, are found to be remarkably 
fertile. There are large areas of these low-lying lands 
covered with water at the highest tides which could be 
easily reclaimed by dyking ; about 30,000 acres have been 
so reclaimed, and it is estimated that 150,000 acres besides 
can be thus improved. There are no good harbours along 
the Pacific coast of the Territory ; but on the Straits of 
3 nan do Fuca several fine ones exist. Western Washing- 
ton is specially adapted to raising all the grasses, oats, 
hops, tbe root-crops, and fruits; whatever requires groat 
heat does not ripen well. 

Eastern Washington Territory differs in a very marked 
manner and in almost every material respect from the 
western section. South of the 48th parallel and east 
of the Cascades it is essentially a prairie country, which 
owes its origin to the great lava flow that covered eastern 
Oregon and northern California. This lava has disinte- 
grated in the course of ages, and produced a soil which is 
unsurpassed in the world for richness. The region lying 
between the Blue Mountains and tho Snake river, known 
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as tlic Walla Walla country, and that between the Snake 
and the Spokane, known as the Palouse and Spokane 
countries, arc noted for their fertility. This is also the 
case with the regions along the eastern foot-hills of. the 
Cascades known generally as the Yakima and Kittitass 
countries. In these regions there is sultieient rainfall to 
enable the agriculturist to raise almost every product of 
the temperate zone of tho finest quality anti in the greatest 
abundance. Besides the cereals, such as wheat, oats, 
barley, flux, Are., there are grown grapes, apples, cherries, 
peaches, prunes, potatoes, both white and sweet, tobacco, 
cotton, broom corn, sorghum, peanuts, egg plants, the. 
Over a large part of this eastern section, however, the 
rainfall is not sufficient, and irrigation must be resorted to. 
With irrigation properly conducted it is safe to say that 
nearly every foot of land now classed as desert will be 
found to be as productive as the regions more favoured 
by rain. • 

That part of eastern Washington Territory north of the 
Columbia and Spokane rivers is a region of low-timbered 
mountains and fertile valleys. This is mostly given up to 
the Indians, there being the two large reservations called 
the Columbia and Colville reservations stretching from 
the Cascade Mountains eastward to the southward-flowing 
portion of the Columbia, and embracing 7880 square 
miles of land. North of the Spokane river is the Colville 
country, which is open to settlement, and in which are much 
good land and large quantities of valuable timber. 

The most important feature of Astern Washington is the 
Columbia river, which enters the Ten it or) fiom British Columbia 
at about 1I7 J 00' W. long., and pursues noddy a southerly couiso 
to tho ‘‘Big Bwnl," a distance of 110 miles, where it takes a 
westerly course, which it keeps for 93 miles until it receives the 
waters of the Okinakane, -ft here it changes its course again to the 
south, keeping it for 224 miles, until it unites with its greatest 
tributary, the Snake liver; from this point it keeps a westerly 
course, breaking thiough the Cast ados, and entering the Pacific m 
lab 4i) n 15'. It fonns the boundary between Washington Territory 
and Oregon for this Utter part of its course. The lower portion of 
the Columbia is described under 0 reuox (q.v). The upper part 
may bo briefly described as a deeply cauoned river with numerous 
rapids and falls, which make it uimavigable and in all probability 
incapable of improvement. The Kettle Falls, near the not thorn 
boundary, are the most maiked on tho river, being about 25 feet 
at low water. Hero each year tho Indians from all dii ections 
gather on neutral ground to take salmon for their next year’s 
subsistence. A salmon chief is elected, whoso duties are to keep 
order and to divide e< pitiably all the fish taken. The fish are 
taken in baskets sis they try to jump tho falls, those that fail 
falling back into the baskets. That part of the Columbia from the 
northern boundary-line to the “ Big Bend” is the most beautiful 
portion of the river within the Territory, except where it breaks 
through the Cascades. Throughout this portion there is consider- 
able bottom-land, and this and the neighbouring hills and 
mountains are well coveted with fine open limber, with charming 
little grassy prairies scattered here and there. Below the Big 
Bend the canon of the Columbia becomes more prominent, the 
timber recedes from the banks, and tbe channel narrows between 
basalt rocks, and in places is highly dangerous to anyone who 
entrusts himself upon tho waters. The general depth of the canon 
is about 2000 feet. Much gold is found in the sand bars and low 
terraces along the river. 

The principal tributaries of tho Columbia within the Territory 
are Clarke’s Fork, tho outlet of Lake Pend d’ Ore ill o, an unnavigable 
stream flowing through a deep canon, which enters the Columbia just 
above tho northern boundary of the Territory. The Spokane river, 
one of the most important tributaries, is the outlet of Lake Cceur 
d’Aleno, which drains a large oxteut of the Bitter Boot Mountains. 
The Spokane, from the lake to Spokane Falls, a distance of about 
30 miles, flows just below the level of a lovely prairie country ; 
at the falls the river takes a plunge of 166 feet, and from there to 
tho Columbia it flows through a deep caflou. These falls of tbe 
Spokane furnish one of the finest, most accessible, and most easily 
controlled water-powers in the world, and already they are util- 
ised to a considerable extent for manufacturing purposes. The 
Okinakaue is the next important tributary ; it rises in British 
Columbia and flows southward through Lakes Okinakane and Oso* 
yoos, and enters the Territory in IHr $0' W. long. Its course lies 
through a rich and infilling country* At its mouth was one of the 
most important pi tho old Hudson's Bay Company’s trading posts. 
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ThoMothow river, Lake Chelan and its outlet, and the "Wenatchee 
are livers of considerable magnitude, diainiiig the eastern slopes of 
the Cascades. They are in a mountainous country piesonting few 
attractions to the settler. Tbe Yakima, which also comes fiom the 
Cascades, is of far greater importance, as about its headwaters is a 
large amount of line agiicultuial laud, and the liver itself and its 
tributaries will ultimately furnish the water for irrigating an 
enormous extent of very line land now virtually desert. Already 
la igeir ligating canals, having a total length of 325 miles, are pro- 
jected, and work on them lias been commenced. 

The largest tributary of the Columbia, the Snake, joins it about 
8 miles below the mouth of the Yakima. Tho Snake is navigable 
lor the whole 150 miles of its eom&e through the Territory, but lias 
some difficult rapids. It (lows through a canon 1000 to 2000 feet 
deep, which it has cut for itself through the lava deposits. 

An aiea neatly encircled hy the Columbia, below the Big Bend, 
and the Snake, in the last 50 miles of its couise, is known ns the 
Gicat Plain of the Columbia. Its southern pait is an alkaline 
ncaily wateiless desert, the principal vegetation being sage biudi ; 
the northern pait is somewhat more elevated, and is for the most 
pait a rich rolling grassy country intersected hero and there hy 
miles, or deep and almost veitical cuts, through the basalt rock 
underlying the soil. They indicate the former presence of large 
streams of water. 

Fo rusts . — Very valuable forests exist in every part of western 
Washington and in the noithern part of eastern Washington 
The sawmills on Pugot Sound have a capacity of 350,000,000 ieet 
per year, and the total capacity ol the mills of tho Territory is over 
650,000,000 feet per year. The principal timber is yellow and red 
fir, onlinaiily known as “Oiegon pine,” which constitutes ihe 
bulk of the forests; white and red cedar, spruce, and larch also 
abound. White pine of magnificent size grows on the upper 
benches of the Cascade Mountains; white fir and hemlock aic 
also found. Alder, maple, ash, oak, and cottonwood occur in 
abundance on tho bottom-lands of western Washington, but are 
not equal to timber of the same names in the east. Bull pine, 
yellow pine, and tamarack grow on the eastern slopes of the 
Cascade range, and constitute the bulk of the forests of eastern 
Washington. They make a fair quality of lumber, but greatly 
inferior to the products of the western slopes and the Pacific coast 
regions. 

Fisheries. —The salmon fisheries of tho Columbia river, Shoal- 
water Bay, Gray’s Harbour, and Puget Sound form one of tho 
leading industries of tbe Territory. Tho preservation of salmon 
in cans was commenced in 1806 on the Columbia river, and the 
business rapidly increased, so that now the annual value of the 
pack is from 2 to 2.J million dollars. 

Mines and Mininy , — The mineral resources of the Territory arc 
very great upon both sides of the Cascade Mountains. There arc 
large tracts of valuable coal-lands between Puget Sound and the 
Cascades, stretching all the way from Bellingham Bay outlie noitli 
to tho Chehalis valley on the south. The veins at piesent worked 
vary from 5 to 12 feet ill thickness, and in quality from lignite to 
bituminous coal, some of which produces gas and coke of superior 
excellence. Mines are also worked on the eastern slope of tho 
Cascades about the head of the Yakima river. Tho present known 
area of coal-lands in the Territory is about 180,000 acres, and the 
total shipments for the year ending June 30, 1887, amounted to 
525,705 tons. The supply of coal for the Pacific coast is mainly 
drawn from tho beds in Washington Territory and their continua- 
tion in British Columbia. 

There are largo deposits of valuable iron oie in the western part 
of the Territory and in tho Snoqualmie Pass. Brown lueiun tite iron 
ore is found in Skagit county, magnetic ore in King county, and 
bog iron ore of the best quality in several counties, notably Jeffer- 
son, King, and Pioree; but those deposits havo not yet been 
worked to any great extent. There can be no question, however, 
that tho existence of coal, iron, and timber in the near vicinity of 
Puget Sound must make this a great manufacturing and ship- 
building centre. Limestone is found in great abundance on San 
Juan Island, in the Puyallup valley, and in tho north-eastern part 
of the Territory. Copper and lead are found in different localities. 

The northern part of eastern Washington abounds in mines 
of . the precious metals, and these are now being worked on 
quite an extensive scale. In the Colville district (between the 
Columbia^ Clarke’s Fork, and Spokane rivers) the prevailing country 
rock is limestone, and tho prevailing mineral is argentiferous 
galena ; at some points grey copper ore is found carrying both 
silver and lead, and in others silver chlorides are found. The 
development of those mines has been delayed by lack of railway 
facilities, but this will be remedied in a short time by lines now 
projected and incorporated. 

The Kettle river district lies to tho west of tho Columbia, and 
in regions about the headwaters of the river. The mines are very 
varied in their character, comprising placer gold, gold quartz, copper, 
and galena with carbonates. Some of the placer mines have yielded 
Heavily, the gold being coarse and obtained by ground sluicing, 
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Very valuable quartz ledges, assaying 80 to 2000 ounces of gold 
per ton, have been discovered in a formation of granite and slate. 

The Okinakaue district comprises iho mine's in tlio vicinity of 
the Okinaknne, Salmon, and Ike Similkamcen rivers and Osoyoos 
lake. Ilere the formation is granite, syenite , and porphyry, and the 
ores are galena, grey copper, and quartz, carrying sulphured 3 and 
native silver. 

The city of Spokane Falls, on tlio Northern Pacific Itailroad, is tlu* 
distributing point ior all tbeso mines, as well as for the C«*ur 
d'Alene mines in noithem Idaho. 

Shipbuilding. — Shipyards exist at Seattle and Tacoma, and at 
oilier points on Puget Sound, at Gray’s 11 ai hour and Slioalwater Bay, 
and on the Columbia river. The vessels constructed me mainly 
schooners for the lumber-carrying trade; many of ti^cni also arc 
provided with auxiliary steam-power. A. 11 raw nia tonal 3 for tlieir 
construction are found in the vicinity. Tho yellow lir of tin 1 
northern Pacific ranks next to oak tor strength and dm ability, and 
constitutes excellent mateiial for shipbuilding. Vessels of 4854 
tons were lmilt (lining 3886, and the industry is rapidly growing. 

Commerce. — Tho principal articles of export arc lumber, coal, 
wheat, and salmon, and their annual value is from 8 to 10 millions 
of dollars. In tho year from July 1886 to June 3887 the total 
entrances at Puget Sound were 994 vessels (539,597 tons), and the 
clearances 088 (514,441 tons). 

Hallways. — Washington Tenitory was the last of tho political 
subdivisions of tho United States to be reached by railroads. 
In 1883 the Northern Pacific was completed and direct rail connec- 
tion secured with the east. 

Education . — Thero are about a thousand common schools in the 
Tenitory, under the supervision of a superintendent of public in- 
struction and a board of education of three persons, all of whom 
are appointed by the governor. In each comity, county superin- 
tendents and a board of county examiners visit the schools and 
report to tho superintendent of public instruction. There is held 
each year a territorial teachers' institute, and local teachers’ insti- 
tutes are also held in different sections. The&e common schools 
are supported by county taxes and by certain criminal tines. 
Special taxes are also peimitted in counties under certain con- 
ditions. There are at present about 65,000 eliildien under instruc- 
tion, at a cost ol* about $500,000 per annum. 

The gencial Government has set aside for educational purposes 
onc-eighteentk of all tho land in the Territory, comprising about 
2J million acres. This land, however, does not become available 
until tho Territory becomes a State. All children must attend 
school at least three months in the year. 

There is a university at Seattle, supported by large annual appro- 
priations of the legislature. It has four departments at present : — 
literatm e, science^ and the arts; law; medicine; and military in- 
struction. There are also twenty-four higher institutions of learn- 
ing scattered throughout the Territory, consisting of colleges, 
seminaries, and academics, most of which are under sectarian con- 
trol, and some of which have already a liberal endowment. 

Chinches, —All the leading Christian sects are well represented 
in the Territory, their membership and value of church property 
being about in the order given below : — Methodist Episcopal, Roman 
Catholic, Protestant Episcopal, Congregational, Baptist, Presby- 
terian, Christian, Lutheran, German Reformed, and Unitarian, 

Government.— The administrative affairs of the Territory are in 
the hands of a governor, secretary, and chief justice, all appointed 
by the president of tho United States, and a treasurer and comp- 
troller and an upper and lower legislative house elected by the 
people. Tho Territory is represented in Congress by a delegate 
also elected by tho people. 

Population . — The total population, 75,116 in 1880, was 143,669 
(84,470 males, 59,199 females) according to the census taken in 
1886 and 1887, classified as follows ; — whites, 137,430 ; blacks, 
254; mulattoes, 69; Chinese, 2584; Indian half-breeds, 3288 ; and 
Kanakas, 44. In addition to these there are about 11,000 Indians, 
The total population is now (1888) about 175,000, The capital is 
Olympia, and the chief city Seattle, both on Puget Sound. 

Hanks . — There are in the Territory 18 national banks, with a 
capital of $1,430,000, 5 territorial banks, with a capital of $355,000, 
and also a number of private banks. 

History. — The first event in history relating to Washington 
Territory was the discovery, in 1592, of the Strait of Juan de Fuca 
by an old Greek pilot of that name in the service of Spain. In 
1775 Captain Hocata, a Spanish navigator, discovered the mouth of 
the Columbia, but was unable to enter the river. Captain Kendrick, 
an American navigator, in 1789 sailed into the Strait of Fuca and 
through the Gulf of Georgia and Queen Charlotte Sound to the 
Pacific, and was the first to clearly make known the character of 
these inland waters. On the 11th of May 1792 Captain Gray, of 
tho American ship “ Columbia," sailed into and explored for about 
15 miles the groat river to which he gave the name of his ship. 
This first entrance .into the Columbia river gave the United States 
their principal claim to the territory drained by the river, and is 
thus a very important episode in tho history of tho Oregon region, 
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which formerly comprised tho present State of Oregon and the 
Tt riitoiics of Washington mid Idaho. In October of the «anu* year 
(1792) an Englishman, Lieutenant 1 hough ton, sailed up and ex- 
amined i he Columbia foi about 100 miles from its mouth. The coast 
soon became quite well known, and the Government of the United 
St destined out a number of expeditions to obtain a knowledge of 
the interior. The most impoitani of these was that of Lewis and 
Claike, who veie direetod to ascend the Missouri, cross the Rocky 
Mountains, and trace the Columbia from its sources to tho sea. 
The> began the ascent of the Mb'ouuin 1S01, and spent the white] 
of 1S01-5 at Foil Mandan. In the next season, after iucrulible 
hardships and great Millet mgs, they mossed the Untlcy Mountains 
and reached the Clearwater livei. lieu* they maih boats, and pro- 
eeeded down it, the Snake river, and the main Columbia, reaching the 
Pacific in Decernlx r lbo5. They returned by nearly the same mute. 

Tho next important era in the history ot tho Tenitory was the 
attempt of J. J. Astor to establish a lur-trading empire on the 
Columbia and its tributary lands and sti cams. 'Two expedition 
were sent out in 1810 for this puipose, one by land ami one by sea. 
The litter reached the Columbia in 1811, and established a trading 
post at Astoria near tho moufclr of tire river. The land expedition 
reached this post in 1812. .Jn the meantime, in hopes of forostall- 
ingAstor’s expeditions, the Nor th-We&t Fur Company sent a party in 
1810 to cross riie mountains and reach the mouth of the Columbia 
before them. This expedition experienced great difficulty in crossing 
tire mountains in 52° N. lar., but in the spring of 1811 they reached 
the Columbia, and went down to its mouth, where they found Astor’s 
sea party already established. This North-West Fur Company’s 
expedition was the first to navigate the upper Columbia, or to 
traverse any part of the country drained by it. In 1813 the fortunes 
of war compelled the transfer of the Ahtor Fur Company to the 
North-West Fur Company. Henceforward tor many years the 
history of tile Territory is tiro history of the operations of the great 
North-West and Hudson’s Bay Companies, and of the effort of 
privato parties to get a share in tho profits of the fur trade. A 
number of trading posts were built, and exploring and trading 
expeditions sent into all parts of the country. Missionaries began 
to arrive, and emigrants to drift in by sea and land. 

During all the years in which this region was first being explored 
and settled, a dispute had been going on between the United States 
and Great Britain in regal'd to its ownership, which at different 
times waxed so fierce as to threaten war. Finally an arrangement 
was arrived at, and in 1846 the treaty was signed fixing the houndary- 
liuo at the 49th parallel. Tho Territory of Oregon (comprising 
Washington, Idaho, and Oregon) was formed in 1848, and General 
Joseph Lane, the fits! Territorial governor, arrived in 1849, after 
which U ailed States courts were established. The present Tenitory 
of Washington was established in 1853, and its first governor was 
Isaac I. Stevens. 

The settlement of the Territory Iras boon slow, on account of its 
remoteness and tire fact that it lias had no great mining excit ement 
to attract adventurous settlers. Since the advent of railroads, 
however, its development has been rapid. (T. W. S. ) 

WASHINGTON, George (1732-1799), the first 
president of the United States, was born in Westmoreland 
county, Virginia, February 22 (Old Style, Feb. 11), 1732. 
One lawless genealogist has traced his ancestry back to 
Odin. Another genealogy, since given tip with much 
regret, connected the family with the Washingtons of 
Northumberland or Durham, England. The ancestry of 
Washington can bo traced no farther back than his great- 
grandfather, John Washington, who settled in Virginia 
about 1657. His eldest son, Lawrence, had three children 
— John, Augustine, and Mildred. Augustine Washington 
married twice. By the first marriage, with Jane Butler, 
there were four children, two of whom, Lawrence and 
Augustine, grew to manhood. By the second marriage, 
with Mary Ball, in 1730, there were six children — George, 
Betty, Samuel, John, Augustine, Charles, and Mildred. 
The father died when George was but twelve years old ; 
Lawrence inherited the estate now known as Mount 
Vernon, and George his father’s usual residence, nearly 
opposite Frederieksburgh. 

Very little Is known of Washington’s early life, probably 
because there was little unusual to tell. The story of the 
hatchet and the cherry-tree, and similar tales, are quite 
apocryphal, having been coined by Washington’s most 
popular biographer, Weems. The boy’s life was not 
different from that common to Virginia families in easy 
circumstances ; hunting, fishing, plantation affairs, and a 
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little reading mack up its substance. His education was 
but eloniuilai^ and vciy detective, except in mathematics, 
m wlnt Ii lit was largely self-taught Sparks has “ edited ” 
the spelling, grammar, and lliefcoiie of Washington’s 
Wtiinn / s to bite Li nn extent as to desttoy then value ns 
evidence. About 17 kS we begin to know something of 
Washington s hie. He was then at Mount Vemon with 
Ixis lull-brother Lwienee, who was liis guardian Law- 
lenre was the son-in-law ot lus neighbour Lord Fairfax, 
with whom he had seived at Cai tlugena, and had made 
the acquaintance of Admit al Vunon, from whom Mount 
Vemon was named. A commission as midshipman was 
obtained for George through the admnal, but the opposi- 
tion of the boy’s mother put an end to the scheme. As a 
substitute, the appointment as suiveyoi of the enoimous 
Fairfax property was given to Washington at the age of 
sixteen ; and the next thioo years of his life were spent in 
this service. He always retained disposition to speculate 
in Western lands, many of lus later investments weie ot 
this kind, and they are treated in Butterfield’s Wa&king- 
ionrOutiofortl Lt tti rs. He seems already to have impressed 
others with a belief in his foice of mind and character, tor 
at the age of nineteen, when the first indications of the 
“ French and Indian wai ” appeared, he was appointed 
adjutant of the Virginia troops, with the rank of major ; 
on the death of his half-brother Lawrence in the following 
year he was executor under the will, and residuary hen 
of Mount Vemon; and in 1753, when he had barely 
attained his majority, the young man was made commander 
of the northern military distiict of Virginia by the new 
lieutenant-governor, Dinwiddie. It is at this point in 
his career that Washington appears in Thackeray’s 
Virginians, but the portrait there drawn of a “ shrewd 
young man ” on the lookout for a rich wife is not accepted 
as life-like by Americans. 

At the outbreak of the French and Indian war in 1 7 53-5 1 
Washington was the agent sent by Governor Dinwiddie 
to warn the French away from their new forts in western 
Pennsylvania ; the command of the Virginia troops who 
began hostilities fell to him, and his vigorous defence of 
Fort Necessity (see United States, vol. xxiii. pp. 734-35) 
made him so prominent a figure that in 1755, at the age 
of twenty-three, he was commissioned commander-in-chief 
of all the Virginia forces. He served in Braddock’s 
campaign, and in the final defeat showed for the first time 
that fiery energy which always lay hidden beneath his 
calm and unruffled exterior. He ranged the whole field 
on horseback, making himself the most conspicuous mark 
for Indian bullets, aud, in spite of what he called the 
dastardly behaviour ” of the regular troops, brought the 
little remnant of his Virginians out of action in fair order. 
In spite of this reckless exposure he was one of the few 
un wounded officers. For a year or two his task was that 
of “defending a frontier of more than 350 miles with 700 
men f but in 1758 he had the pleasure of commanding the 
advance guard of the expedition which captured Fort Du 
Quesne and renamed it Fort Pitt. The war in Virginia 
being then at an end, he resigned his post, married Mrs 
Oustis, a widow, and settled at Mount Vemon. 

Washington’s life for the next twenty years was merely 
that of a typical Virginia planter, a consistent member of 
the Established (Episcopal) Church, a large slaveholder, 
a strict but considerate master, and a widely trusted man 
of affairs. Hte extraordinary escape in Braddock’s defeat 
had led a colonial minister to declare in a sermon his be- 
lief that the young man had been preserved to be “the 
saviour of his country/’ If there was any such impression 
it soon died away, and Washington gave none of his 
associates reason to consider him an uncommonly endowed 
mam His marriage had brought him an increase of about 
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$100,000 m his estate , and his diaries show comparatively 
little reading, a minutely methodical conduct of business, 
a wide acquaintance with the leading men of the country, 
but no strong indications of what is usually considered to 
be “ gicatness.” As in the case of Lincoln, he was educated 
into greatness by tlio increasing weight of his responsibilities 
and the manner in which helmet them. Like others of the 
dominant caste in Vitgima, he was repeatedly elected to 
the legislatuie, but he is not known to have made any 
set speeches in that body, oi to have said anything beyond 
a statement of his opinion and the i casons foi it. That 
he thought a great deal, and took full advantage of his 
legislative experiences as a political education, is skow T n by 
his letter of April 5, 17G9, to his neighbour George Mason, 
communicating the Philadelphia non-importation resolu- 
tions, which had just reached him. He considers briefly 
the best peaceable means of resistance to the policy of the 
ministry, but even at that early date faces frankly and 
fully the probable final necessity of resisting by force, and 
endorses it. Without speech making, he took a promi- 
nent part in stiuggles ot his legislature against Governor 
Dunmore, and his position was always a radical one. He 
even opposed petitions to the king and parliament, on tho 
ground that the question had been put by the ministry on 
the basis of right, not of expediency, that the ministiy 
could not abandon the right and the colonists could not 
admit it, and that petitions must be, as they had been, 
rejected. “Shall we,” says he in a letter, “after this 
whine and cry for relief?” In 1774 the Virginia Conven- 
tion, appointing seven of its members as delegates to tho 
Continental Congress, named Washington as one of them ; 
and with this appointment his national career begins. 

Washington’s letters during his service in Congress show T 
that he was under no delusions as to the outcome of the 
taxation struggle, and that he expected war. In one 
letter he says that if the ministerial policy is persisted in 
“ more blood will be shed than history has ever yet furnished 
instances of in the annals of North America.” His 
associates in Congress recognized his military ability at 
once, and most of the details of work looking towaids pre- 
parations for armed resistance were by common consent 
left to him. Even in the intervals of his Congressional 
service he was occupied in urging on the formation, 
equipment, and training of Virginia troops, and it was 
generally understood that, in case of war, Virginia would 
expect him to act as her commander-in-chief. History 
was not to be cheated in that fashion. The two most 
powerful colonies were Virginia and Massachusetts. War 
began in Massachusetts ; New England troops poured in 
almost spontaneously; it was necessary to ensure tho 
support of the colonies to the southward ; and the Virginia 
colonel who was at the head of all the military committees 
was just the man whom the New England delegates 
desired. When Congress, after the fights at Lexington 
and Concord, resolved to put the colonies into a state of 
defence, the first practical step was the unanimous selection, 
on motion of John Adams of Massachusetts, of Washington 
as commander- in-chief of tho armed forces of the United 
Colonies. Refusing any salary, he accepted the position, 
asking “every gentloman in the room,” however, to 
remember his declaration that he did not bolieve himself 
to be equal to the command, and that he accepted it only 
as a duty made imperative by the unanimity of the call. 
He reiterated this belief in private letters even to bis 
wife; and there seems to be no doubt that, to the day 
of his death, he was the most determined sceptic as to 
his fitness for the positions to which he was called in 
succession. He was commissioned June 19, 1775, and 
reached Cambridge, Mass., July 2, taking command of the 
levies there assembled for action against the British 
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ganison of Boston* The bafctlo of Bunker Hill had 
already taken place, and Washington’s work until the 
following spring was to bring about some semblance of 
military discipline, to obtain ammunition and military 
stores, to correspond with Congress and the colonial 
governors, to guide military operations in the widely 
separated parts of a great continent, to create a military 
system and organization for a people who were entirely 
unaccustomed to such a thing and impatient under it, and 
to bend the course ol events steadily towards driving the 
British out of Boston. It is not easy to see how Washing- 
ton survived the year 1775; the colonial poverty, the 
exasperating annoyances, the selfishness or stupidity which 
cropped out again and again from the most patriotic of his 
coadjutors, were enough to have broken down most men. 
They completed his training. The change in this one 
winter is very evident. If he was not a great man when 
he went to Cambridge, he was a general and a statesman 
in the best sense when he drove the British out of Boston 
in March 1776. From that time until his death he was 
the foremost man of the continent. 

The military operations of the remainder of the war are 
given elsewhere (see United States, vol. xxiii. pp. 7 4 3-745). 
Washington’s retreat through the Jerseys ; the manner in 
which he turned and struck his pursuers at Trenton and 
Princeton, and then established himself at Morristown so 
as to make the w T ay to Philadelphia impassable, the vigour 
with which he handled his army at Chad’s Ford and 
Germantown; the persistence w r ith which he held the 
strategic position of Valley Forge through the dreadful 
winter of 1777-78, in spite of the misery of his men, the 
clamours of the people, and the impotence of the fugitive 
Congress, — all went to show that the fibre of his public 
character had been hardened to its permanent quality 
The Valley Forge winter was said to be “ the time that 
tried men’s souls : ” Washington’s had no need to fear the 
test. It was a serious addition to his burdens that the 
spirit which culminated in Benedict Arnold chose this 
moment to make its appearance. Many of the American 
officers had been affronted by the close personal friendship 
which had sprung up between La Fayette and Washington, 
and by the diplomatic deference which the commander- 
in-chief felt compelled to show to other foreign officers* 
Some of the latter showed no gratitude. The name of 
one of them, Conway, an Irish soldier of fortune from the 
French service, is attached to what was called 44 Conway’s 
Cabal.” He formed a scheme for replacing Washington 
in the command by Gates, who had just succeeded m 
forcing Burgoyne to surrender at Saratoga ; and a number 
of officers and men in civil life were mixed up m it. The 
methods employed were the lowest forms of anonymous 
slander, and at the first breath of exposure every one con- 
cerned hurried to cover up his part in it, leaving Conway 
to shoulder all the responsibility. The treaty of 1778 
with France put an end to every such plan. It was a flat 
absurdity to expect foreign nations to deal with a second- 
rate man as commander-in-chief while Washington was in 
existence, and he seems to have had no more trouble of 
this kind. The prompt and vigorous pursuit of Clinton 
across the Jerseys towaids Hew York, and the battle of 
Monmouth, in which the plan of battle was thwarted by 
Charles Lee, another of the foreign officers, closed the 
direct military record of Washington until the end of the 
war. The enemy confined their movements to other parts 
of the continent, and Washington did little more than 
watch their headquarters m New York city. It was more 
than appropriate, however, that he who had been the 
mainspring of the war, and had borne far more than his 
share of its burdens and discouragements, should end it 
with the campaign of Yorktown, conceived by himself, and 
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the surrendet of Cornwallis The wai was then leally 
over, but the commander in chief retained his commission 
until December 28, 1783, when lie returned it to Congress, 
then in session at Annapolis, Md., and retired to Mount 
Vernon. 

By this time the canonization of Washington had fanly 
begun. lie occupied such a position in the xVmeiiean 
political system as no man could possibly hold again. lie 
had become a political dement, quite apait from the 
Union, the States, ox the people of either. In a country 
where communication was still slow and difficult, the 
general knowledge that Washington la\ ouied anything 
superseded argument and the necessity of information with 
very many men. His constant correspondence with the 
governors of the States gave him a quasi-palei nal attitude 
towards government in general. On resigning his com- 
mission, for example, he was able to do wliat no other man 
could have done with propriety oi safety : he addressed a 
circular lettqr to the governors of the States, pointing out 
changes in the existing form of government which lie 
believed to be necessary. His refusal to accept a salary, 
as general or as president, would have been taken as 
affectation or impertinence in anyone else ; it seemed 
natural and propei enough in the case of Washington, but 
it was his peculiar piivilege. It is possible that he might 
have had a crown if he had even been willing. The army, 
at the end of the war, was justly dissatisfied with its tieut- 
ment. The officers were called to meet at Newbiugh, and 
it was the avowed purpose of the leaders of the movement 
that the army should maich we&twaid, appropriate vacant 
lands, leave Congress to negotiate for peace without an 
army, and “ mock at their calamity and laugh when their 
tear cometh.” It w T as the loss publicly avowed purpose 
to make their commander-in-chicf king, if he could be per- 
suaded to aid in establishing a monarchy. Washington 
put a summary stop to the wffiole proceeding. Their 
letter to him detailed the weakness of a republican form 
of government as they had experienced it, their desire for 
“a mixed government,” with him at its head, and their 
belief that 44 the title of king ” would be objectionable to 
few and of material advantage to the country. His reply 
w T as porcmptoiy, and even angry. He stated m plain terms 
his abhorrence of the proposal ; he was at a loss to eonceiv e 
what part of his conduct could have encouraged their ad- 
dress ; they could not have found 4 4 a person to whom 
their schemes weie more disagreeable; ” and he thioatened 
them with exposure unless the affair was stopped at once. 
His influence, and that alone, secured the quiet disbanding 
ot the discontented army. His influence was as powerful 
after he had retired to Mount Vernon as before his resigna- 
tion. He was in constant correspondence with public men 
in every part of the country. He received from them such 
a store of suggestions as came to no other man, digested 
it, and was able from it to speak with what seemed infal- 
lible wisdom. In the midst of his voluminous correspond- 
ence, the minute details in his diaries of tree-planting and 
rotation of crops, and his increasing reading on the political 
side of history, he found time for a stream of visitors. 
Among these, in March 1785, were the commissioners 
from Virginia and Maryland, who met at Alexandria to 
form a commercial code for Chesapeake Bay, and made an 
opportunity to visit Mount Vernon. From that moment 
the current of events, leading into the Annapolis convention 
of 1786 and the final convention of the next year, shows 
Washington’s close supervision at every point. 

When the Federal Convention met at Philadelphia in 
May 1787 to frame the present constitution he was present 
as a delegate from Virginia, though much against his will ; 
and a unanimous vote at once made him its presiding 
officer. He took no part in the debates, however, beyond 
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Mich suggestive hints as liis proposal to amend a restriction 
of tlio standing army to 5000 men by forbidding any enemy 
to invade tlio United States with moie than 3000. lie 
approved the constitution which was decided upon, believ- 
ing, us he said, “that it was the best constitution which 
could he obtained at that epoch, and that this or a dissolu- 
tion .waits our choico, and is the only alternative.” All 
his influence was given to secure its ratification, and his 
influence was probably decisive. 'When it had been ratified, 
and the time came to elect a piesnlent, there was no moie 
hesitation than if the couuhy had been a theoeiaey. The 
office of piesident had been “cut to fit the measuie of 
(Jeoigo Washington,” and no one thought of any other 
person for it. The unanimous vote of the elector made 
him the iiist president of the United States ; their unani- 
mous vote re-elected him in 1792-93 ; and, even after he 
had positively i ©fused to serve for a third term, tv o electors 
obstinately voted for him in 1796-*97. The public events 
ot his presidency are given else where (see United States, 
vol. xxiii. pp 752-735). One can hardly follow them with- 
out leceiving the conviction that the sudden success of the 
new system was due mainly to the existence at that time 
of such a character as Washington. He held the two 
natural parties apart, and prevented party contest until the 
new form of government had been firmly established. It 
seems hardly possible that the final result should have 
been baulked, even if “ blood and iron ” had been necessary 
to bring it about. If would be unwise to attribute the 
quiet attainment of the result to the political sense of the 
American people alone, or to use it as an historical pre- 
cedent for tho voluntary assumption of such a risk again, 
without the advantage of such a political factor as 
Washington. 

No greater mistake could be made, however, than to 
think that tho influence of the president was fairly 
appreciated during his term of office. He attempted to 
balance party against party, to divide his cabinet between 
them, and to neutiali/e tho effects of parties in that way. 
The consequence was that the two leading members of the 
cabinet soon occupied the position, to use the words of one 
of them, of “ two game-cocks in a pit.” The unconscious 
drift of Washington's mind was toward the Federal party ; 
his letters to La Fayette and Henry, in December 1798 
and January 1799, are enough to make that ovident. 
When the Republican party was formed, about 1793, it 
could not have beon expected that its leaders would long 
submit with, patience to the continual interposition of 
Washington's name and influence between themselves and 
their opponents; but they maintained a calm exterior. 
Borne of their followers wore less discreet. The president’s 
proclamation of neutrality between Franco and Great 
Britain excited them to anger; his support of Jay’s treaty 
with Great Britain roused them to fury. Forged letters, 
purporting to show his desire to abandon the revolutionary 
struggle, were published ; he was accused of drawing more 
than his salary ; hints of the propriety of a guillotine for 
his benefit began to appear ; some spoke of him as the 
“stepfather of his country.” The attacks embittered the 
close of his term of service; he declared, in a cabinet 
meeting in 1793, that “ he had never repented but once 
the having slipped the moment of resigning his office, and 
that was every moment since.” Indeed, the most un- 
pleasant portions of Jefferson’s Ana are those in which, 
with an air of psychological dissection, he details the storms 
of passion into which the president was hurried by the news- 
paper attacks upon him. These attacks, however, came 
from a very small fraction of the politicians ; the people 
never wavered in their devotion to the president, and his 
election would have been unanimous in 1796, as in 1789 
and 1792, i£ he had been willing to serve. 


All accounts agree that Washington was of imposing 
presence. He measuied just 6 feet when piepaied lor 
burial ; but his height, in his prime, as given in his 
orders for clothes from London, was 3 inches more. La 
Fayette says that his hands were “ the largest he ever saw 
on a man.” Custis says that his complexion was “fair, 
but considerably florid.” His weight was about 220 lb. 
The vaiious and widely-diffeiing portraits of him find 
exhaustive treatment m the seventh volume of Winsoi’s 
Narrative and Critical IIi dory of the Cm ted Stotts. 
The editor thinks that “the favouiite profilo has bton 
unquestionably Houdon’s, with Btuart’s canvass lor the 
full face, and probably Trumbull’s for the figure.” Stuait’s 
face, however, gives the popular notion of Washington, 
though it has always been a subject of curious speculation 
to some minds how much of the calm and benign expres- 
sion of the face was duo to the shape of Washington’s false 
teeth. 

Washington was childless : said the people of his time, 
he was the father only of his country. Collateral branches 
of the family have given the Lees, the Custises, and other 
families a claim to an infusion of the blood ; but no direct 
descendants of Washington can claim his honours, or 
disgrace his name. His estate of Mount Yernon was 
acquired in 1 858 by an association, and has been practically 
national property ever since. 

Retiring from the presidency in 1797, Washington 
resumed the plantation life which ho most loved, the 
society of his family, and the care of his slaves. He had 
resolved some time before never to obtain another slave, 
Ttnd “ wished from Ms soul ” that his State could be 
persuaded to abolish slavery ; “ it might prevent much 
future mischief.” He was too old, however, to attempt 
further innovations. In 1798 he was made commander- 
in-chief of the provisional army raised in expectation of 
open war with France, and was f letted almost beyond 
endurance by tho quarrels of Federalist politicians about 
the distribution of commissions. In the midst of Ms 
military preparations, he was struck down by sudden illness, 
which lasted but for a day, and he died at Mount Yeinon, 
December 14, 1799. The third of the series ot resolutions 
introduced in the house of representatives five days after 
his doath, by John Marshall, and passed unanimously, 
states exactly, if a trifle rhetorically, the position of 
Washington in American history : “ first in war, first in 
peace, and first in tho hearts of his countrymen.” 

Washington’s disorder was an oedematous affection of 
the wind-pipe, contracted by careless exjmsure during a nde 
in a snow-storm, and aggravated by neglect afterwards, 
and by such contemporary remedies as excessive bleeding, 
gargles of “ molasses, vinegar, and butter ” and “ vinegar 
and sage tea,” wMeh “almost suffocated him,” and a 
blister of cantharides on the throat. He died without 
theatrical adieus ; his last words were only business direc- 
tions, affectionate remembrances to relatives, and repeated 
apologies to the physicians and attendants for the trouble 
he was giving them, Just before he died, says his secre- 
tary, Mr Lear, he felt his own pulse; his countenance 
changed ; the attending physician placed his hands over 
the eyes of the dying man, “and he expired without a 
struggle or a sigh." 


Any complete bibliography of books relating to Washington 
would be voluminous. Lives have been written by Weems 
Marshall (1804-7), Ramsay (1807), A, Bancroft (1826), and living 
(1866). Soe also Sparks’s Writings of IFashington, (1834-87); 
Rush s Domestic life if Washington (1857) ; G. W. P. Cutis’s 
Enollcations of Washington (1800) ; Baker’s Character Portrait* of 
Washington (1887 ) ; Science, December 11, 1886 (au attempt to 
mako a composite portrait of Washington) ; Winsor’s Narrative 
md Crtfwat History of tJie United States (editor’s article) ; 
Bancroft s United States (final revision) ; Schcmler’s United State * : 
M ‘Master’s United States. ^ j j ’ 
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WARPS. Tho ordei Ilymaopln a is divided into two 
sub-oi deis, tlio Tathaniia and tlie Aaduita. The latter 
is subdivided into several sub-sections, one of which, the 
Diploptera (Latreille), includes all the tiue wasps. 

The Diplopia a are in theii turn divided into tliice 
families — (1) the VeymLv, (2) the Eumourf^ and (?>) the 
Mmandx, which together compiiso some 1000 difftuni 
species. They are chaiacteii/cd by their wings, which 
are present in both sexes and also in the ncuUib, being 
longitudinally folded when at lest. The antemue aie 
usually elbowed, and eontaiu twelve or tlmteen joints; in 
some cases they ai o clavate. A pair of notched fcmetuJ c> < s 
are present, and three ocelli in the top of the head. The 
mouth-paits aie arranged for sucking, but have not i cached 
that degice ot perfection iound amongst the bees. Hence 
wasps cannot obtain the sugary sanction fiom deeply- 
seated nectaries, and their visits to dowers aie confined to 
such as are shallow oi widely opened ; tin y partic ularly 
irequent the ChnUlhfa at. The maxilLe aie elongated, and 
compiessed, the maxillary palp six-jointed. The labium 
beais a tongue which is glandular at the tip; the paiaglossre 
aro linear. The labial palp has three or lour joints. The 
thorax is oval, and its sides prolonged backward to the 
base of the wings. The foie wing lias tw r o or three sub- 
marginal cells. The leg's aie not piovided with any 
adaptations lor collecting pollen. The abdomen is some- 
times pedunculate, its anterior segment being diawn out 
into a long stalk, which connects it with the thorax. The 
females and the neuteis aie armed with a poweiiul sting. 
The usual colour of these insects is black, relieved lo a 
greater or less degree by spots and patches of yellow oi 
bull. 

The Diploptera may be subdivided into tw o groups in 
accordance with the habits of life ol the insects comprising 
tbe section. One of tho groups includes the family Yespalx, 
which is composed of social wasps, and includes the hornet 
( Vespa craho) and tho common wasp (V. vvltjons). Thu 
othei group contains two smaller families, the Eiuntnidj 
and the Masai ida, the members of which are solitaiy in 
their mode of life. 

Family I. Veydcto. — In addition to their social habits 
tbe members of this family are characterized by certain 
structural features. The anterior wings have three sub- 
maiginal cells. The antonnje have thirteen joint* in the 
males and twelve in the females ; the claws of the tax si 
are simple ; the anterior four tibiae have two spines at the 
tip ; the abdomen is hut rarely pedunculated, and the 
posterior segments are often very contractile. 

Tho members of this family approximate very closely to 
bees in their social manner of life. The communities are 
composed of males, females, and neuters or workers. The 
latter are females in which the ovary remains undeveloped; 
they resemble tho perfect female in external appearance, 
but aie slightly smaller. Unlike the bees’, the wasps’ com- 
munity is annual, existing for one summer only. Most of 
tho members die at the approach of autumn, but a few 
females which have been fertilized hibernato through the 
winter, sheltered under stones or in hollow trees. In the 
spring and with the returning warm weather the female 
regains her activity and emerges from her hiding-place. 
She then sets about finding a convenient place for building 
a nest and establishing a new colony. The common wasp 
( F, vulgaris) usually selects some burrow or hole in the 
ground, which, if too small, she may enlarge into a 
chamber suitable for her purpose. She then commences to 
build the nest. This is constructed of small fibres of old 
wood, which the wasp gnaws, and kneads, when mixed 
with the secretion from the salivary glands, into a sort of 
papior-m&ck£ pulp. Some of this is formed into a hanging 
pillar attached to the roof of the cavity, and in tho lower 
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fice end of lin* three shallow < up-like alls are hung. In 
each of these an oag is laid. Tilt lounduss ol the society 
then continues to add (.ells to tho comb, and as boon as the 
grubs appeal fiom the first-had t 0 g^ *ht basin addition to 
tend and feed them. 

The giubs an apodal, tluekti in the middle than at 
athcT end; tho mandible* beui tin eo teeth; the nuxilLo 
and labium aie represented by lb "by tuba ties. The 
body, including the licad, consists ol loui teen segments, 
which bc\?i laltial tubercles and sj marie* Tin} have 
no < in us. The} aie suspended Vvitli the heaJ downwards 
in the cells, and icquiie a good deal ol attention, being 
led b} then mother upon nibocts which are well chewed 
boloio they aie given to the laiva?, or upon honey. At 
the same lime the mother is enlarging ami deepening 
the cells in which they live, building new cells, and lay- 
ing more eggs, which are usually suspended in the same 
an^le of each cell. The* development within the egg takes 
eight da} s . 

After about a fortnight the grubs cease to Iced, and, 
forming a silky cov er to their cells, becomo pupax This 
quiescent stage lasts about ten days, at the end of which 
peiiod they emeige as the imago or peifect insect. The 
silk} covering of the cell is round or convex outw ards ; and 
to leave the cell tho insect either pushes it out, when it 
opens like a box lid, or gnaws a round hole tin ought it. 
As soon as the cell is vacated it is cleaned out and another 
egg deposited. In this way two or tlnco Ltrvn occupy 
successively tho same odl duiing tho summer. The fust 
wasps that appear in a nest are neuters or workers, and 
these at once set to work to enlarge the comb, and feed 
the larvm, <fcc. 

The material winch forms tho •substance of tire nest is 
usually diied wood, worked by the mandibles of the wasp, 
with the addition of its sain ary seciction, into a pulp, 
which can easily he moulded whilst moist; it dries into a 
substance of a papery appearance, but possessing consider- 
able tenacity. Sometimes paper itself, such as old cart- 
ridge cases, is used. Tho combs aie arranged horizontally ; 
each contains a single layer of cells opening downwards. 
The second comb is suspended from the first by a number 
of hanging pillars* which are built fiom the point of union 
of three cells. The space between two combs is just 
sufficient to allow the wasps to cross each other. The 
combs are roughly circular in outline, and increase in size 
for the first four or five layers, after which they begin to 
decrease; the whole is covered by a roughly made coating 
of the same papery substance which composes the combs. 
This at first forms a cap-shaped protection, but as each 
comb is built it is continued down until finally it forms a 
roughly spherical covering for the wholo, but not giving 
any support to the combs, which are independent of it. 
The covering is pierced by apertures for the passage of tho 
wasps. Tho cells are hexagonal at their mouths, hut aboi o 
become more rounded in their cross section. 

During the first half of the summer only workers are 
produced, but, as fruit ripens and food becomes more 
abundant, fully developed females and males appear, 
the latter from parthenogenetically developed eggs of the 
later broods of workers. The males and females aro 
larger than the workers, and roquiro larger cells for their 
development ; these are usually kept apart from one 
another and from those of the workers. Tho males may 
be distinguished by their longer antenme, by the more 
elongated outline of their body, and by the absence of a 
sting. 

In a favourable season, when the weather is warm and 
food plentiful, a nest may contain many thousands of colls 
full of wasps in various stages of development; and, as 
each cell is occupied two or three times in the course of a 
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summu, those authorities who put the numbei of the 
mombtis of the community us high as 30,000 aie probably 
not in \w on w, 

At tlio nppionch of autumn the society begins to bicak 
up , the males ieitih/c the females whilst llyin 0 hi 0 h in 
tbt in I hey then (he, often within i lew horns The 
* oik is lea** c the ntst, tairy with them any ^rubs that 
iem un in the cells ind 1 oth soon perish The nest is 
nitucly deserted The female which have been foitih/ed 
uup into devices undei stones 01 tiecs, 01 hide imongst 
unss, and lnbunitc until the waimth of the following 
,| un^ induces tin m to ki\e tiieu hidm^phees uul set 
al out founding i new community 

rhao ir alfc<vthu sutu spe ics of V ^ t met with m Bntain 
V ihft ;s, the common 01 gioundwasp V utfa tho lcdwasp, 
ilistm, msiud ly itb rcdlish 
j Howlers end J jtrnaua, 
the Gum m was} with tluce 
1U h spois hi on its fust abdo 
mmal s< ^muit ut classt 1 to 
t(. thu as ^lound wisis 7 hey 
build tluu rnsts in Umows m 
the ^lound, but tins is net an 
lm in die nile , tlioy miy be 
distinguish*, Uiom the tice w isps 
b> tlic hist ]omt m the mtenn e 
of tin km lit bung hi \ ok The 
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tioc wasps built stoutu nests upon blanches ol tiees, the iaist 
loint ot tilt ante nun of tho females is yellow m fiont llic tice 
wisps aac V (t>lo}ta, bijlustn'*, wmu/ict melt echo 

Ihehun t, V a *bio la the hugest species ocaunngm Gieat 
But un Ihty have a inoit distinctly lut colom than the common 
wasp and a low ot 

nd sj ts upon eich / 

side of tho abdomen ' ** v 

Thej otem much 
xuoic mcly than 
tho common wasp, 
and appear to be 
almost confined to 
the southern half 
ol England Then 
nests leseml le tliost 
(Icscubedal ovo, but 
ue lugu, the} aio 
found m hollow 
tiers or deserted out 
houses Then coin 
muuities aicsmdlei 
m numbci th m 
those of w asps 
The hoi net, whote 
it or cuis m any 
numbci, does a con- 
sidmblo amount of 
damage to forest 
ticos, by gnawing 
the lurk oil the 
youn^ci bianehcs to 
obtain material foi 
const! uctmgits nest 
It usually selects tho 
ash oi aldei, but sometimes attacks the lime, buch, and willow 
Like the wasp, xt docs much damage to fruit, upon tho juices of 
which xt 1ms On the other hand, tho wasp is useful by keeping 
down the numbers of fixes and other insects It r atehos these iu 
large numbeis, killing them with its jaws and not with its sting 
It then teais oft the legs and wings, and boais the body back to its 
nest as food foi the laxv«c "Wasps also act to some extent as flowa 
leitili/ers, but in this respect they cannot compare with bees , they 
"visit fewer floweis and have no adaptations on then limbs foi 
carrying oft the pollen 

The genus Vespa is veiy widely spuad, it eontuns over forty 
species, distributed all over tho woud Some of the hugest and 
handsomest comb from eastern Asia V mandemna of China and 
Japan, and V m aymfiea of the East Indies and Nepal, me ism e 
2 inches across the wings, V onmtalts. found in Grieece. Egypt, 
and tho East, builds its nest of day *** 

The only other genus of Vespidm which is found m Europe i& 
Poh$U$ i which occurs m the countries boidenng tho Mediterranean 
The colonies of this genus aio much smaller than those of Vespa 
Each nest consists of a single tier of cells in the fom of a round 
plate, supported m the middle by a single stalk This comb is . 
sometimes vertical, the cells then being honzontal or slightly I 
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dll jilt Some of the membus of this ^tnus stoic up honi> 
which m the case of i South Amcucan species is ]oisonous fi am 
tilt mtuio <t tin iiow is ft om which it is 
^ ithciul JLJk mcmlcis of this ^tnus h iv 
a si lidei he 1} the thoiax ib moio obi ng 
than in the & cuus J r c pa the } alp s stuutci, 
ml the ibdomcn mote distinctly \ cduncu 
late 

Tho ^,enus Is luiogasto, fiom the Eist 
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Tuthes, Ins man} stiuctm il ft italics m tomn on with the Fnmuud i 
lut the ihu utci of its comnmmtus, and itb nest, which is ver\ 
small, justify its position amongst the social wasps 

dho fctnus latnu common m Austuln tntl tlu East Indies 
builds veiy small nests, of two oi tlnce lows ot cells, hangm & on 
one side from a st ilk 

Syueca is a South A mu loan genus, which builds luge nests, 
som< tunes 3 fe<t m length, doscly applied to the bianeh ot a tic< 
tlic y ncter contain inoie than ont lajei ot cells, which aie lion/on 
t illy pi iced Ihe whole nest is built of coaise niatcinl, cliidl} 
sm ill pieces of baik , and theie is only one opening, at tho lowci 
end 

Anothci South Amenc m genus, Cluwtenjm, makes a tou^li nest 
endantfiom boughs ot ti cos, and opining to the c\tuioi below 
y a median apeituie dhe combs aio aninged, sc mewl at likt 
tunnels, inside one anothci, but with sjaces between Ihe ijc\ 
of cadi comb is placed by a hole toi the wasps to p iss fiom one 
gilloiy to anotlia 

The nest of Patna, which oums m Mexico md South Amniei, 
is also pendant, but tho comls in hcu/ontal , the opening in m 
the evhnoi is at the side, anti the passage fiom one galleiy to 
inothci is also 1 itei il 

The external appeal ante of the nest of JScctanu t, foun l m Li izil 
and othei paits of Snith Amenta, lesemblts that ot the common 
w asp, but is i ouJU< l Intel n ally the c oml s u o u i anged com enti i 
t illy, moie oi less paiallel with the external covering which aftoids 
them suppioit 

The members of the two remaining families, theI7?£ni^/<Ae 
and the Masai icfa, resemble one anothei m then solitaiy 
mode of life, only males and females exist,— no woiLeis 
oi neuteis being found 

Family II Eumundob —Solitaiy species, with thicc 
submaiguial cells m the fore wing , antcnn«B with thutecn 
joints m the male, twelve in the female, abdomen some 
times pedunculate, posterior segments eontiactile In the 
foregoing structuul features the JJumaudx resemble the 
Vespid®, but they diffei m having bifid claws on then taisi, 
and the four anfceriox tikue lia\ e but one spme at tho tip> 
The mandibles aie elongated, and foim a kind of r ostium, 
in this respect appioachmg tlic Fowie? 

Uvmenes wet? data i& the onlv Butish species of this genus 
Tho fun lie is half in inch long, the male somcwlnt shoita The 
abdomen is count cted with the thoi i\ by alon^r icdumlc The 
coloui is black, ldieaed by spots ot }tllow 
It eonstiuets small sp»h ucal rills ot mud, 
which aio found attiche 1 to stum ot pi nits, 
very gencully to the heath At hist the cell 
opens to the exteuoi by means of a round 
poic , one egg is dejiosited xu each cell, and a 
store of honey is food foi the 3 an t when 
hatched, the cell is then closed with mud 
The larva of some species me earni’v oious, and 
then the food supply staled upm th< cell con 
sists oi eatei pillars and othei insect laiv^ 
which have been paralvsed by the paient wasp stinging them 
through tire ccrebi il ganglion , when tho larva of tin Uuiueiies 
emeiges from the egg xt faet& upon these and devouis them 

The genus Odynenis cant tins a very largo numbei of spraes, 
found m all parts of the world The members of this genus aie 
about the sue of a fly, and they differ from Bmtmm xu having a 
sessile abdomen Some of the species Construct then cells m 
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sand lie ip lmm^ them with uglutuiitul plains ot sand otluis 
live m rauties ot tices lined with the samt until il whilst others 
build thru nisls of mad Lib some ot the species of Pumcnts 
tiny stoic up paialysul Lqidopte ous uil Chi}Somelcous hiaae is 
food foi that cunivoious ^tulb 

Tmil} III Masancle- Tlie members of the thud 
family, the Mas u id e, aie sh irply distinguished h} the 
possession of only two subn urinal celh 
m the foie wmg Then ante mi i aie fte 
quently clavate, paiticululy so m the 
genus Cdcnites , they aie twelve jointed, 
but as the teimmal joints aie almost fus v cl 
they appeal to bo 
composed of only 
eight joints T 
wmgs aie not 
eompletely folded 
in the othei t 
families, and the i 
domen is but slig] 
ly contractile 1 
ma\ille aie shoifc lie o — mtji t) 

and then palps veiy small, with but thiee oi foui joints 

T lie numba of to (naa conipnsed m this fmnly is small, none 
oicui m Lutam, hut in southern Luiope some sp eies in bund 
Thr\ nuke then nest in caviti & m the earth gineially in a bank, 
ind coubtiuct an inc D ulai g ilia 3 leading down to it 

Dui mg hot fine summers wasps cause a good deal of 
loss to nuiket gaideneis and fiuit giowers Duimg this 
time of yeai they live almost exclusively upon the sweet 
juices of lipe fiuit, occasionally canying off small particles 
of the flesh At the same time they have not entnely lost 
then carnivorous tastes, foi they frequently attack the 
meat m butcher s shops, but lendci compensation by killing 
and carxying off to feed their giubs consideiable numbcis 
of blow flies Wasps also peifoim an lmpoitant set vice m 
keeping down the numbeis of eateipillais The laivte are 
almost exclusiv ely canm 01 ous, living upon insects captuied 
by their paients and 1 educed by them to a pulp befoie 
being given to the joung Dunng the spring the fust 
bloods that appeal hie laigelj upon honey, and this 
foi ms the staple food of the genus Polish throughout 
then whole life 

In attempting to lid a disfcnct of wasps, unless the nest 
can be taken, there is little good in killing stiay members 
of the community On the othei hand, the killing of 
wasps m eaily spang probably means that the formation 
of a nest and the pioduction ot a society whose membeis 
aie counted by thousands is m each case pi evented 

The number of wasps is kept down by numerous 
enemies The most effective of these live in the nests 
and dev om the larva., among them aie two species of 
beetle, Rhpiprhorus par adozm and Libia linearis Two 
species of Llmeumon , a species of Anthomyia, and the 
laiva of a Vohccdla also infest the nests of wasps and 
prey upon the giubs The last named is also found m 
beehives In the tropics some species are attacktd by 
fungi, the hypha* of which piotrude between the segments 
of the abdomen, and give the wasp a very extiaordmary 
appearance (a 1 s ) 

WASTE ( Vastwn) is used m law m several senses, of 
which four aie the most important (1) Waste of a manor 
is that part of a manoi subject to rights of common, as 
distinguished from the lord’s demesne (see Commons, 
Manor) (2) Year, day, and waste was a part of the royal 
preiogative, acknowledged by the statute Be Freer ogativa 
Regie The king had the profits of freehold lands of those 
attainted of felony and petit treason and of fugitives for a 
year and a day with a right of committing waste in sense (3) 
tbeieon After the expiration of a year and a day the lands 
returned to the lord of the fee Attainder for felony being 



11 nv abolished, the n & hfc ha-> ceased to exist (see biTojsv 
Tut ison) ( 3) Hie most usual signification of the vvoLd is 
‘ any unauthoi i/ed act ot a tenant for a fieehold estate, not 
of inheritance 01 foi any lesser mteiest, which tends to the 
destruction of the tenement, 01 otherwise to the injury of 
the inheritance * (Pollock, Lav of Torts, p 28*5) Waste is 
either voluntary 01 permissive \ oluntuy waste is by act 
ot commission, as b) pullm^ down a house, cutting down 
trees opening new quuncs 01 mines (though not con 
turning the working of existing ones), or dom & anything 
which may destioy evidence, such as conveision of amble 
into me idow land Permissive waste is by act of onnsaon, 
such as dlow mg buildings to fall out of repair A leimor, 
by the Statute of Mailbndge, 52 Hen III c 23 may not 
commit waste without licence m wilting fiom the level 
sionei The same statute mentions a form of w aste w Inch 
has lon 0 become extinct, viz, exile (eudrum), 01 the lin 
poi enshment of villeins 01 tenants at will on an ostate 
In ease a tenant tor life 01 toi any smaller mteiest holds 
(as is often the case by the terms ot a will 01 settlement) 
without impeachment ot waste, his lights aie considerably 
greater, and he may Use the profits salva return substantia 
(to use the language of Koman law) Foi instance, be may 
cut timber m a husband like mannu and open mines, but 
he may not commit what is called equitable waste, that is, 
pull down 01 deface the mansion 01 destioy ornamental 
timber Acts of equitable waste were, before 1875, not 
cognizable m courts of common law, but it is now provided 
by the Judicature Act, >873, $ 25 (3), that m the absence 
of special piousion to that effect an estate foi life without 
impeachment of waste shall not confei upon the tenant foi 
life any legal u^ht to commit equitable waste Removal 
of fixtures, which would bej prirna facto waste, is recognized 
by the law to a limited extent (see Fixxukls) A copy 
holder may not commit waste unless allowed by the cus 
tom of the manoi (see Copvhoid) Various remedies foi 
waste have been given to the reveisioner at different periods 
of law At common liw only single damages seem to have 
been lecoverable This was altered by the legislature, and 
foi some cen tunes waste was a criminal 01 quasi cnmmal 
offence Magna Chaiti enacted that a guardian committing 
wa&te of the lands m his custody should make amends and 
lose his office The Statute of Mailbndge made a feirnor 
committing waste liable to gnev ous amerciament as well as 
to damages, and followed Magna Chaita m J. 01 bidding waste 
by a guatdian The Statute of Gloucester 6 Fdw 1 c 5, 
enacted that a writ of waste might be gi anted against a 
tenant for life 01 yeais oi m couitesy 01 dowei, and on being 
attainted of waste the tenant was to forfeit the land wasted 
and to pay thrice the amount of the waste In addition to 
the writ of waste the wilt of estrepement (said to be a 
corruption of ustvpamenturn) lay to pi event injury to an 
estate to which the title was disputed Numeious other 
acts dealt with remedies for waste The wnt of waste was 
superseded at common law by the mixed action of waste, 
itself abolished by 3 and 4 Will IV c 27, and the action of 
trespass on the case (see Tori, Trispass) The Court 
of Chancery also established a juusdiction by suit 01 injunc 
tion, especially to restiaxn equitable waste At present 
proceedings may be taken either by action foi damages, or 
by application foi an injunction, oi by both combined, and 
either an the Queen’s Bench 01 Chancei y Division By the 
Judicature Act, 187 3, § 25 (8), tho old jurisdiction to grant 
injunctions to prevent threatened waste is considerably 
enlarged Tho rules of the Supreme Oouit, 1883, Old xvi 
r 37, enable a representative action to be brought for the 
prevention of waste In oidei to obtain damages or an 
injunction, substantial injury or danger of it must be 
proved In England only the High Court (unless by agree- 
ment of the parties) has jurisdiction in questions oi waste, 



394 


WAT-WAT 


but m Ii eland the civil bill courts and courts ot summaiy 
jin ibdiction have co oidmate outhority to a limited extent 
llio law ot wisti as it affects ecclesiastical benefices will 
be found undci Diiaphutioxs (4) Waste of assets 01 
1 1 itfmt is a sqnan deim^ and misapplication of the estate 
and effects of a deceased pci son by his executors oi ad 
mimsti xtors, loi which they arc answer ible out ot thou own 
pockets is f u as they have oi might lia\e had assets ot the 
deceased The legal liability ot the ic|iesentalives of the 
deceased is leco^m/ed by oO C n II c 7 and i W and M | 
c >1 

in facets liw wist is not us 1 as a t clinic il t un hut tl 
tivc lights ot fin and lit lontci -u muck til same as in 
Xhi^l in 1 ill littci kowevci lias not the u b ht ol ecntininu^ 
the woilm^, if existing mines unless the deed spe ally conias it 
u\ on lain Inteilict hive m stiou b is s l ecu tt iantcl a 0 amst 
the sale ct oi mint ntal trial u 

In the bmted Slates ts}> nlly m the western Suites, nnny 

t such as th lclhn_, ot timhci aio not coiL&ileit i waste wli li 
w mil he wvvtc m Ln^lind In some St it s wish x> a ciusi ot 
hifeituie m some it b nes a light O tieble danngis The wnt 
ot csUotcmcnt is* still in use 

WATCH Timepieces moved by a spiral spring instead 
ot a weight wtio made as early as tko 16th centum, 
though the law which governs the mechanical theoiy oi 
spungs was first enunciated by Huygens m the 17th 
centuiy ( ui tmsio us), this, however, is not mvanable 

Tig 1 shows the geneial arian^ement of a watch oi 
chronometci (both of which are heie considered togethei) 
The ban el and 
tusee will be le 
cognized at once 
The lusce is a 
soit of grooved 
hollow sided cone 
the moie rapid 
swell towards the 
thick end is ic 
quued because 
one turn of tho 
fusee, when the 
chain is at that 
end, takes much 
more ot it off the 
barrel than at tho thin end , and on the assumption that 
tho force of the spring varies as its tension the ladius of 
the cone must increase more rapidly, in order to make the 
increase of leverage keep pace with the decrease m the 
foice of the spung as it unwinds with an increasing velocity 
off the thick end of the tusee The fusee itself is con 
nected with the gicafc wheel by a ratchet and click and 
going l itchet (of which the spring and click aie strongly 
shown in the figure), just as descubed under Clocks (vol vi 
p 22) Something is al&o required to pi event the watch 
from being overwound, or the chain strained so as to break 
This is done by means of a hooked lever, set on a hmgo m 
the upper frame plate (which is taken off in this drawing) , 
and when the watch is nearly wound up the chain moi mg 
upwaids reaches this lever, and moves it into such a posi 
lion that its hook catches hold of the long tooth projecting 
from the thm end of the fusee , and thus the w mdmg is 
stopped without any strain on the chain by the sudden 
i heck. 

By far tho greafei number of watches now made both 
on the Continent and in America have the mechanism 
known as the going ban el m substitution for the chain 
and fusee In the going barrel the mainspring is of gieat 
length, and only a few coils of it are bi ought into action 
To tho going barrel itself the mam wheel is attached, and 
thus the force of the mainspring is transmitted direct to 
the escapement The general adoption of the going ban el 
mechanism due to the introduction of keyless winding, 


which can only be adapted t j the fusee w it he> with dtfh 
culty, and to the ^ieatei cheapness of the ai moment 
Moieovei, it is found thu foi tliieo oi toui coils ot a long 
spung at a cert an decree ot windxn ui, the tension 
vane's very Intic The ^oing baud is not ustd m tho 
host English woik, m which absolute uniformity oi n onou 
is aimed at, hut foi oidn aiy pui poses it is not t so 
much conoequence that tho sane rate from horn to li tu 
should be maintained provided the daily ixU n uniform 
In watches w ithout i fusee the app iratus for \ it mtirig 
overwinding is different flora that m the old loun ot 
watch, it« & oes by the name of the Gurova stop, and the 
pi maple ot it is simple It two wheels woik to., ther, 

| of which one has the spaces between some two or more 
adjacent teeth filled up, it i^ evident that that wheel cannot 
be turned quite lound And it will be the same thing if 
one of the wheels is only a cylinder with a single tooth 
in it, and the othor lias a eeitam numbci ot notches, 
not O om 0 all lound, tlnou 0 h which that tooth can pass 
If tlieietoie, a one toothed wheel ot this kind is fixed to 
the bniel aiboi, which is turned by the kty, and walks 
into a wheel with only 4 or 5 notehes m it and a blank 
space through winch the tooth cannot pass, it will evidently 
allow the band to In wound up the 4 oi 5 turns and no 
moi e, and as it unwinds it turns the stoppm & wheel back 
a 0 am with it 

The othei paits ot a watch do nrt diffu liom tho^c of a 
dock, except m sue, and the position m which they are 
ananged, to bun 0 them within the elide ot the dill, until 
we come to the escapement , and theie a different state ot 
things auscs, mainly fiom the tact that the bdancf of a 
watch revolves through ometimes as mueh a 270 , while 
a dock pendulum only vibiates tbiouji 4* oi 3° The 
balance being common to all the watch escapements, it 
will bo proper first to describe that, and the conditions to 
which it is subject The two equrl arms with equal 
weights at each end, m fig 3 of article Cjogks (vol vi p 
17) aie redly a balance just as much as tlm wheel winch 
is commonly used as the moie convenient form But nr 
that figuie tlicie is not to be seen that ossentid element 
of a modern balance- the thm s^iril spun,, opouuu and 
closing itself at eveiy vibiation Tho ontoi end ot this 
spung is attached to the frame by a co<k is (ii^ 2), and 
the innu to the balance at fe , and the 
time of vibi ition depends only on the 
strength ot the spung and the moment of 
inertia of the b dance, and not at all upon 
the extent or angle ot the vibration 
And, as the force of a spring vanes (ap 
pruximately) inversely as its length, this 
suggests a ready method ot regulating 
the watch, foi it is easy to make a 
pointer or index, or “regulator” PT, ri 0 2 
turning on a rmg fixed to the watch plate, concent 11 c with 
the bal ince, and hiving two pms m it at P, called cm b pws } 
just close enough togethei to embrace the spung, so that, 
as the index is moved one way oi the other, the length of 
tho spring which is free to vibuto may be<omo sboitei 

01 longer When the regulator has betn moved as far as 
it can go towards fast, suppose, and the watch still loses, 
the spring has to be shortened at the cock B into which 
its outer end is pinned , and, m order that the balance 
may be capable of alteration, so as still to stand squaie 
with the escapement when the spring is mils neutral state, 
tho other end is not actually pinned to th< balance, but 
the cock S is on a small ring which is set on the axis or 
verge of the balance piotty tight by friction, but c ipablo 
of being turned by hand An index plate liko that m fig 

2 enables one to see smaller movements of tho index than 
radial marks 
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It is almost impossible to mo\c such a liguhtoi litLk 
enough, and with suihacnt acouiacy, foi t \uy small 
variation of rate One way of obtaining & i°atei iccin icy, 
aid piobabiy the best, is to imho the 1 ^uhlcr mivil h 
by a tangent screw artm 0 on its end and cq able oi 
turned by the latch hey Another mode of ^uuu, i 
small motion to the le^uhtm is by puttin^ i imtion ni a 
wheel with teeth on it, ind turning it by i mall pmon 
with the mdc\ attached to it so tint tin uution of the 
index o cecds that of tin re ulitoi it si If is miuh ls the 
radius of that wheel exceeds the ltdius oi the iimen 
Chronomctcis are ululated m a difleicnt w ly^alto^etlin 
It is not expedient to liter tire elleetne length cl tin 
spring after its length is once fixed 1 ol it his lon^ bier 
ascei tamed that a sprin^ d es not 0 i\e isoclironou vibia 
tions at all length^ but only at ceitain mter\ils, and 
theiefoK it is ntctssuy m an aecmate timekeepei to us( 
only one of those leu tin of the spun winch 11c found to 
be lsoclnonous for ddieienl aic& of vibiation , and that 
being fixed, the timing of the bal mce can only bo done by 
alteung its moment of irnntn, and this 1 done 111 chi 0110 
meteis by scie\ s with heavy heads m the 11m of the 
balance, set faithei m 01 out ao it is wanted to go fastei 
or slowei In marine chionometeis, wlicie thexo is plenty 
of 100m ioi it, the balance spring r- geneially micle in a 
cylindrical feim, with the coils all of the same dnmetei, 
instead of the flit spiral used 111 watches, — though it does 
not seem to be quite clcn that the c} Undue tl fun is 
matemlly botfcei tlnn the otliei 

The timing of a watch foi position, as it is called, is a 
mattei which lequnis some attention If the balance is 
not exactly poised on its axis, it will lmc a tendency to 
take one position when the watch is earned \utically, 
as it always is in the pocket , and the time of ubiation 
will be aftuted Ly its disposition thus to act as a 
pendulum The watch ought theiefore to be tued with 
XIT, I\, I, and III successively upwaids, and it it does 
not ktop the same rite the balance is not pi 01 eily poised 
Marine chionometers, md< ed, being set in mm bah (a ling 
with the two pnots into the box at light angles with the 
pivots which can} the chionomctei), vullicmun horizontal, 
though not without some dc^iee of motion undei the 
motion of the ship , and this givi s the Ini mee the f urthei 
advantage of Iming its weight lestmg only on the end of 
the axis 01 toige, a position m wlueh tlieie is much less 
faction than that of a watch c lined m the pocket, but 
there it is not of so much consequence, beciusethc bihnee 
is so much lijhtei than a elnonometu balance 

ConimsatctlJ alone 6 -A ] nduluni ie pin s scaieely an} ccm 
pens ition except in its own elon^itiui by he it but \ bal met ie 
quuts conqens ition not mb for its own expansion, which mcitises 
its moment rf meitn ju l like the p n luium but tn mat on 
account c f tlu dt< l e is m til sti en^th of tlio q 1 undt 1 mci eas d 
lu.it D lit m i pamphlet on compcnsition lalanees gave the 
following n suits of some expuiracnts with a gliss l ilinec which 
lie used foi the pui post on account ot its le s ex L mobility than 1 
metal one —at $ 2 * 1 06OO % ll iati ms m au limn it t>6°, 35 c )s j 
and it 100° dVW If tli ui >i it hi l U n i l]uste l to ^0 light (01 
3000 tunes m in hnu) at 32*, it woull line lost 7i indbl seconls 
aiihom oi uioi c than thiec nuimtts 1 day, f 1 ta h successive 111 
cuase ot 34 , which is ibout bite 11 times as ninth is a common 
wne pen luium woul l lose un lei the sime meuase of lie it , and it 
a metal 1 alatice hal l ten used instead of igli s one the iMucncc 
would have been still gicitei 

The ntcc ssifcy for tins 1 11 g amouu t of compensation hav mg n lsen 
from the vauation of the clistieity of the spang the fhst attempts 
at collecting it weit by acting on the sping itself m the minnei 
of a common rigulatoi Hauisons cmnp nsatim consisted of a 
compoun l bai of bi ass and steel soldoud togUhu, having one end 
fixed to the witch florae and the otha carrying two emb pins 
which embraced the spring is was disc abed at fig 2 Asthe brass 
expands more than the steel, any mu ease of he at mad* the bar 
bend and so, if it was set the light way it rained the pins along 
the spring, so as to shorten it This contrivance is called a com 
pinsatwn ml , and it has often been reinvented, or applied in a 


* 1 1 cii i t 1 tii n ti n t 

1 1 ui t ly eno A t> tli v 111a 
ii 1 it li t s (1 e 1 1 1 omsm 

l hi n 1 11 hs 111 sp n ^ 

nti 1 le ft the sj nu 
i t 1 } 1 \t 1 e l y ti 
<h )\ s tl 1 ei tl c 

i 

t 

1 e 


q l 
J 


o 


In 


m lih 1 t an 1 it. tli t ai 
tl ml ] 11 l s 1 t n sj 
ti s 111 th i i tl sj m_ 
wl 1 h 1 ly d isi it 1I1 

i 1 l c iq 1 s 1 1 \ 1 1 m is 1 \t in 
tni 11 ill |Lu\il d 1 1 tl v 1U1 1 

usti 1 ti 1 til 1 il i 1 It J 1^ 

c cl ni 1 1 ns Ui n 1 l 3 1 1 ) 

li n if th at 1 l th l il u e 1 cup 

i m 11 u 1 h I st 1 i ith i ut 1 

i{ 1 s s 11 1 1 111 nil n l 1U11 tl 

w u,h //will 1 s 1 ll it V tl 

t J J 1 ll 1 1 L s S tl 1 1 S \] 11 111 

in st 1 nl (3 si 1 uiw u l 11 l 1111 

tli w i,11s 1 ill l m 1 1 Ur li 1 h s tl 

1 m nt of 111 1 tu cl the l lIm Hi 
met 1 ls ue ^ nailly s 11 l l t ^ tl ei ly 
} jumg 11 ltd li duu l a s li 1 stc 1 
hsl in l th wlicl is iff iw u lb turn l 111 1 1 id iw ly till it leaver 
only the eicssl 11 111 the mi 111 lyiii-, il it 111 1 th tvo poili 11s of 
th urn stu Im^ el^eways Ilic fist pis n who pictis l this 
me tlu l cf umtin^ th m qinisti ln\ 1 ecu 11 onus Lamshaw 
who 1 1 mAit tji hion metei t -> the st ite 111 w 1 ith it 1 as lera imed 
foi the list entuiy with seal cly any allci tion < xce^t moie com 
l let c nqeiisition 

The a ljustraent of 1 lalin e foi amp nsitioi can only 1 e done 
ly tu il and icjun s a ^aol deal of time It must le lone m 
lejuideiitly of tint foi tun — tli foim 1 by slnltm 0 the w i & hts, 
beeausc tlu neaici they aieto the cu^sbai th less dist nice they 
will move ova is tl 0 inn 1 en Is with them Uio tuning is lene 
by scuw with hci\y heals (t t iq, ) win h aie ]ust opjositc 1o 
the end oi the a ssl u in l cause ju ntly net i ft te 1 1 y tlu belli 
of the 11m liie e ui}tn ition nuy be dene i\] loxmaitely ly 
{lie Inown 1 suits ot jieynus cxy lienee with similar Lalinces, 
an l many w itch s lit- soil with compcnsition balmn> which 1 ivo 
ne\ 1 hen tn l 01 idjusfd ml smietimes with i meie sham 
cmip nsition 1 il nee n)t cyeu cut tin 011 s h 
/5 >u i a y Co) tp is t*u 1 — When chioinm tasliall en lion^ht 
to gie at pel fee tiun it w is }aeei\c l that tlieie was 1 lesieluuy uioi, 
which was du to clniiv, s it temp lituic Hit which no iljnst 
ni ut c f the tonq uis ition w ml l e meet Toi if the conq 11s ition 
wab al]iistcl foi two extreme temp 1 ituies such is o2° an 1 100° 
then the chianomctu n imd it m in tcmjeiitmcs ind if il 
justed foi any tw 0 mean tenq l itmes fc would lose fei all be yon L 
them This enoi w is obseived ui 1 ittempts weie in th to contet 
it lefoie anylody I11 1 panitd out how it aiose this appears to 
line leen hist dene m 1 pip 1 m the Nauttt 1 Ma /a n by E T 
Dentin lb33 aul he give the following illustiati n of it Ihe 
vamtian t the f 1 c ct III spnmicc Is umtoimly in \ 1 0} ition 
to tl ( t nq entitle and theiefne may be l j usente l by a tiaqht 
line incline l it seme aii^le to mitliei stiaidit lmc Imded into 
legiees of tenq ei itxuc JL>ut the mat 11 (f it dai ce uf tht common 
coustiuehan cannot be mile to vaiy unilomily a(conling to the 
tenq eiatuu 1 ut will v 11 y moie up lly m eol l than luat md con 
sequcntly its 1 ite of 1 mati 11 can only 1 c iqiescnte Ilya cunt, 
an l the cuive cm only le 11 il to e made with the straight lme 
1 xiesentnis, tin rate of vuutieu of the siun^, 111 two \ omts — eithei 
two e tiunes 01 two mciUb 01 oik extreme ml one mem point 
Ihe same tluiiw, may he shown matin mitic ally, as follows Let 
r be the distinct of the compensation weights l 6 m fig 3 (which 
we nnv assume foi cony tnieiicc to le the whole mass M of the 
l tlinic) fiom the caitn at some mean tnnpeialuic an l let tl be 
then raaeibc of distance due to a dtaeaso of some given numlei 
of degiies of he it undei the 1 ti n ot the compensation bai s Ihen 
the new moment of meitn will be M (? 3 -f 2 )di +ch ), an l the latio 

2 0 ' ~ ' ‘ ' ‘ ‘ 
ot the new to the old will be 1 + — -f j 


(A 


is now too large to be disiegndcl 
whae the compensation -y is only leqiuiecl to be about 


m 


md the term | 
is it might be m iJcndulums, 
th 


of tire 




m a balance It is found that an ecp.nl increase 


of tcmpciature will produce in c pial 01 1 athn 1 less motion ( ~d ) ) 
of the weights towards the centre than fiom it at any gn en point , 
but oiling it only equal, the latio of the decieisccl moment oi 


2 d 




so that the 


meitid to the original one will be l- 
mcieasc and the deciease from the nu m amount diftei by twice 
f ~ V, m othei woids, tlu moment of meitn of the balance vanes 




less is passing from rat in to hot tempeiatui e than flora tew an to cold 
and consequently if it is adjusted toi mean and cold it will not 
have decreased enough at an equal mil ease fiom mean to hot, 01 
the chronometei will lose and if adjusted foi the two extremes it 
will gain at moan temperatures 

The correction of this enor is called the secondary tompematwn, 
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We shall give a short description of the principal classes of inven- 
tions lor this puipose. . 

The fust that was disclosed was Eiffe’s (sometimes called Moly- 
neux’s), communicated to the astronomer -royal in 1835. In one 
of several methods pioposed by him a compensation cm b was used ; 
and, though, for the reasons given before, this will not answer for 
the primary compensation, it may for the secondary, where the 
motion inquired is very much smallei. In another the primal y 
compensation bar, or a screw in it, was made to leach a spiing set 
within. it with a small weight attached at some mean temperature, 
and, as it bent faithei in, it carried this secondary _ compensation 
weight along with it. The obvious objection to this is that it is 
discontinuous ; but the whole motion is so small, not moie than 
the thickness ol a piece of paper, that tins and other compensations 
on the same principle appear to have been on some occasions quite 
successful. Molyneux took a patent for a secondaiy compensation 
exactly the same as this of Eifte’s, then before the astronomer-royal. 

Another laige clas& of balances, all moie or less alike, may be 
represented by E. J. Dent’s, which came next in Older of time. 
He described seveial foims of his invention ; the following descrip- 
tion applies to the one he thought the best. In fig. 4 the fiat 
crossbar rr is itself a compensation bar which 
bends upwards under inci eased heat ; so that, 
if the weights v, v were merely sot upon up- 
right stems rising from the ends of the cross- 
bar, they would approach the axis when that 
bar bends upw ards. But, instead of the stems 
rising from the crossbar, they rise from the 
two secondary compensation pieces stu, in the 
form of staples, which are set on the crossbar ; 
and, as these secondaiy pieces themselves also 
bendupwaids, they make the weights approach 
the axis more rapidly as the heat increases ; 
and by a proper adjustment of the height of 
the weights on the stems the moment ot inertia of the balance can 
be made to vary in the proper ratio to the variation of the intensity 
of the spiing. The cylindrical spring stands above the crossbar and 
between the staples. 

Fig. 5 represents Lobby’s mercurial compensation balance. 
Besides the weights D, D, set neai the end of the primary compen- 
sation bars B, B, tlieie aio *mall 
bent tubes FE, FE with mercury 
in them, like a thermometer, the 
bulbs being at F, F. As the heat 
increases, not ouly do the piimaiy 
weights D, D and the bulbs F, F 
approach the centre of the bal- 
ance, but sumo of the mercury is 
driven along the lube, thus carry- 
ing sonic more of the weight 
towards tho centre, at a latio in- 
creasing more lapidly than the 
temperature. The tubes are sealed 
at the thin end, with a little air 
included. The action is here 
equally continuous with Dent’s, and the adjustments for primary 
and secondary compensation aic apparently moio independent of 
each other; and this modification of Lo Roy’s use of meieury for 
compensated balances (which does not appear to have answeied) is 
certainly very elegant and ingenious. Nevertheless an analysis of 
the Greenwich lists for seven years of Mr Loseby’s trials proved 
that the advantage of this method over the other’s was moro theo- 
retical than practical ; Dent’s compensation was tho most successful 
of all in throo years out of the seven, and Loseby’s in only one. 
Losoby’s method has never been adopted by any other chronomotor- 
naakor, whereas the principles both of Eiffe’s and of Dent’s methods 
have been adopted by several other makers. 

A few chronometers have been made with glass balance-springs, 
which have the advantage of requiring very little primary and no 
secondary compensation, on account of the very small variation in 
their elasticity, compared with springs of steel or any other inetal. 

Dent also invented a very different method ot effecting the 
primary and secondary compensation at once, and without any 
additional appendage to the balance or addition to the cost. Ho 
called it the pHmqtiq balance, from the shape of tho steel rim, of 
which the section is shown in fig. 6, BO being the biass, and tho 
dark triangle within it the 
section of tho steel part of the 
rim. A prism of cast-steel will 
bend more easily from the 
edge than the other way, and 
consequently the motion is 
greater when it is being curved by heat than when it is pulled 
straighter by cold, which is exactly what is wanted. The difference 
is not <paite so great as it ought to be for complete secondary com- 




Fig. 6. 





poiatuie, and ehronouu tors so romp imIi <L bui found tu be a Bo 
moie Ilian usually steady in their iut< , loi * vt a in tin b* -t * hiuno- 
meters time appear evuy now and tliui quit* o i]»in »ou ■> vin dnm^ 
vScveial otlu r foiins ot so* ondaij comp* m- iriuu ln \ < Iih a m\* lit* d 
and found successful, all oil tlie same pinuiph ol so ni inking tin 
compound bars that the weights move iuok und i am * in li tn^* 
of tempeialuie in hut weather, or uln n they air m u< s i to i lie aus 
of tlio balance, than iu cold whe u Hit y me faith* d oil. Null* * s ot 
these may bo seen m vaiions volumes ol the lln/ubt/wtl JtmuwL 
The best elnonometeis, with all these impiov* mints, c uniul b< 
lelied on to keep a rate equal to lhat of a good asti mimrn* .tl < lo* k 
of tlio usual kind, though they occasion illy do so lot a shon 1 nut . 

Walih JZwajx mrnts . — The cseapemuiB m pnwtiul ilm u* 1} 
the old vertical eseapement, now almost dismed ; (fij llu l m, 
veiy much the most eomnionin English watches ; (3j tin lan t wtu 1 
or cylinder, which is equally common in ionign u *ti lit *>, thou h 
it was of English invention ; (4) the duplex, which us* d tu 1** molt 
in fashion for first-rate watches than it is now ; and 1 5) tie d*h*c)nd 
or chronometer escapement, so called be* amse it is alwu)s us* d m 
marine elnonometeis. 

The vertical escapement is simply the original clock < soap* m< nt 
(see Clocks, fig. 3) adapted to tho position ot the whe* Is m a wait h 
and the balance, in tlie mannei exhibited in 
fig. 7. As it leqiuies considerable thiekm ss 
in the watch, it is interior in going to all 
the otheis, and no cheaper than the level 
escapement can now bo made ; and for these 
reasons it has gone out of use. 

Tho lever escapement, as it is now uni- 
versally made, was invented late in the last euntuiy by Thomas 
Mudgo. Fig. 8 shows its action. Tho position of the lever with 
reference to the pallets js immaterial in prin- 
ciple, and is only a question of convenience in 
the arrangement ; hut it is generally such as 
we have given it. Tho principle is tho same 
as in tho dead-beat escapement clock (see 
Clocks, fig. 5), with the advantage that there 
is no friction on the dead faces oi the pallets , 
beyond what is necessary for locking. The I 
reason why this friction cannot be avoided with ' 
a pendulum is that its arc of vibration is so 
small that tlie lequisite depth of intersection 
cannot be got between the tw r o ciicles described 
by the end 8 of the lever and any pin iu tho 
pendulum which would work into it ; whereas, in a watch, tho pin 
P, which is set in a cylinder on tho veige of the balance, do* s not 
generally slip out of the nick in the end of the le\er until tin* 
balance has got 15° past its middle position. The pallets aio under- 
cut a little, as it is called, Le., tho dead faces aic so sloped as to 
give a little recoil the wrung way, or slightly to icsist the unlock- 
ing, because otherwise there would be a risk that t\ shako of tho 
watch would let a tooth escape while the piu is disengaged fioru 
the lever. There is also a ftuther provision added for safety. In 
the cylinder which carries the impulse pin P there is a notch just 
in front of P, into which the other pin 8 on tho lever fits as they 
pass; but when the notch has got past the cylinder it would pic- 
vent the lever from returning, because the safety-pin 8 caimol pass 
except through the notch, which is only in the position for letting 
it pass at the same time that the impulse-pin is engaged in the 
lover. The pallets in a lever escapement (except bad ami cheap 
ones) are always jewelled, and the scape-wheol is of hi ass. Tho 
staff of tho lever also has jewelled pivot-holes m expensive watches, 
and tho scape-wheel has in all good ones. The holes for the balance- 
pivots are now always jewelled, if nothing else is. The scapo-w heel 
in this and most of the watch escapements generally beats five times 
in a second, in large chronometers four times ; and the wheel next 
to tho scape- wheel can ies the seconds-hand. Macdowall’s single-pin 
escapement was adapted to watches exactly as tho dead escapement 
of clocks is tinned into the lever escapement of watches. 

Fig. 9 is a plan of the horizontal or cylinder escapement, cutting 
through tho cylinder, which is on the verge of the balance, at the 
levoi of tho tops of tho teeth of the escape-wheel ; for tho trian- 
gular pieces A, B are not flat projections 
in the same plane as the teeth, but are a w * 

raised on short stems above the piano of 
the wheel ; and still more of the cylinder , 
than the portion shown at ACD is cut 
away where the wheel itself has to pass. 

The author of this escapement was 
Graham, and it resembles his dead) , 
escapement in clocks in principle more 
than tho lever escapement does, though much less in appearance, 
because in this eseapement there is the dead friction of tho teeth 
against the cylinder, first on tho outside, as here represented, and 
then on tho inside, as shown by the dotted lines, during tho whole 
vibration of the balance, except that portion which belongs to the 
impulse* The impulse is given by the oblique outside edges Aa, B& 
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of tlu* teeth again *- the edges A, D of the cylinder al toman Iv. The 
portion oi the cylmler which is cut aw ay at the point ot wtiouis 
about oO less Ilian riie semicircle. Tlu* cylinder itself is math 
either of steel 01 ruby and, fiom the small quantity ot it which is 
left at the lev< 1 of the vheel, it is evidently a veiy delicate aflaii ; 
and pi obably this lias lit hi the mam reason why, although it is an 
Jtnglish invention, it ha been almost eutuely nlnndonetl by the 
hnglislq watchmakers m f-vour ot the level, which was oiigiinlly a 
ricneh invention, though veij much improved by Abridge, loi* betoie 
his myention the level had a raCi^-v portion of a tool lied wheel on 
its end, wo 1 king into a pillion on the ba.u* re veige, and const iiuently 
it w as atlected by the dead friction, and thao f this w heel and pinion 
besides. This used to be called the i ack lever, i ItfudgoS the de- 
ta< lied lever ; but, the rack lever being now quite obsolete, A * w r oi d 
“detached” has lx come detached iiom the lever escapement, 
confined to the chionomotci, to which it is more appiopnatc, as will 
he seen presently. The Swiss watches have almost universally the 
horizontal est apement. It is found that — for some reason which is 
appaiently unknown, as the rule ceitainly does not hold in cases 
seemingly analogous— a steel scape- wheel acts better in this 
escapement than a biass one, although in some othei cases steel 
upon steel, or even upon a mby, very soon tlnows off a film of lust, 
unless they are kept w r cll oiled, while biass and steed, or stone, will 
act with scarcely any oil at all, and in some eases with none. 

The duplex escapement (fig.. 10) is probably so called because 
thei o is a double sot of teeth in the scape-wheel, — the long ones 
(like those of the lever escapement in 
shape) for locking only, and short ones 
(or rather upiight pins on the rim of the 
wheel) for giving the impulse to the pallet 
P on the verge of the balance. It is a 
sing le -beat escapement ; ?>., the balance 
only leoeives the impulse one way, or at 
every alb mate beat, as in the clnono- 
metor escapement, and in a few clock 
escapements which have never come into 
use. When the balance is taming in the 
direction maiked by theariuw, and arrives 
at the position in which the dotted tooth b 
has its point against the tiiangular notch 
V, the tooth end slips into the notch, 
and, as the verge turns farther lound, the 
tooth goes on with it till at last it escapes when the tooth lias got 
into the position A ; and by that time the long tootli or pallet which 
projects from the verge has movod from p to P, and just come in 
hont of the pin T, which stands on the xim of the scape-wheel, and 
which now begins to push against P, and so gives the impulse until 
it also escapes when it has arrived at t; and the wheel is then 
stopped by the next tooth B having got into the position b, with 
its point resting against the verge, and theie is evidently what we 
have called dead faction between them ; but, as the veige is smaller 
than the cylinder of the horizontal escapement, and is also made 
of a jewel, the faction does not seriously affect the motion of the 
balance. The impulse is also given very directly across the line 
of centres, and therefore with very little faction, as in the three- 
legged dead escapement for clocks and in the chronometer escape- 
ment. A little impulse is also leeeived from the long teeth on the 
notch ; but the greatest part of that motion is wasted. As the 
balance turns back, tho nick V goes past the end of the tooth b, and 
in consequence of its smallness, it passes without visibly affecting 
the motion of the scape-wheel, though of course it does produce a 
very slight shake in passing. It is evident that, if it did not pass, 
the tooth could not get into the nick for the next escape. The 
objection to this escapement is that it requires very great delicacy 
of adjustment, and the watch also requires to be worn carefully; 
for, if by accident the balance is onco stopped from swinging back 
far enough to carry the nick V past the tooth end, it will stop alto- 
gether, as it will lose still more of its vibration the next time from 
receiving no impulse. The performance of this escapement, when 
well made, and its independence of oil, are nearly equal to those of 
the detached escapement ; but, as lover watches are now made suffi- 
ciently good for all but astronomical purposes, for which chrono- 
meters are used, and they are cheaper both to make and to mend 
than duplex ones, the manufacture of duplex watches has almost 
disappeared. 

The chronometer or detached escapement is shown at fig. XI, in 
the form to which it was brought by Earnshaw nearly a century 
ago, and in which it has remained ever since, with the very slight 
difference that the pallet ?, on which the impulse is given (corre- 
sponding exactly ta the pallet F in the duplex escapement), is now 
generally set in a radial direction from the verge, whereas Earn- 
shawmade it sloped backward, or undercut, like the scape- wheel 
teeth. The early history of escapements on this principle does not 
seem to be very clear. They appear to have originated in France ; 
but there is no doubt that they were considerably improved by the 
first Arnold, who died in 1799. Eamshaw’s watches, however, 
generally beat his in trials. 
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hi fig. 11 the sruill tootli oi cam Y, ou llie verge of the balaivw, 
is ]ust on the point ot unlocking the detent 3)T liom the tootli T 
of the sr jpe-wlietl ; and the tooth A will lrnniw lately begin to gfre* 
the impulse mi the pallet P, whidi, iu good 
chronometers, is always a jewel sit in the 
cjlindei ; the tootli V is also a jewel. This 
paitof the adion is so evident as to icquii 
no fuithei notice. "When the balance returns, 
tho tootli Y h ^ to git pud the «nd of the 
detail, without distmlmig it; lor, as soon as it 
has been unlocked, it f ills against the banking - 
pin E, and is n «uly to iuei\e the next tootli 
JL>, and must staylheio until it is again un- 
locked. It ends, oi latlioi begins, in a btilhsh 
spring, which is «cic\\ed to tlio block D on 
tm , frame, so that it moves without any faction of pivots, 
hko a pendulum. The passing is done by means ut auotlm spang 
TV, called the mussing spang, which can be pushed awiy fiom 
the body of the detent towaids the lett, but cannot be pushed 
the other way without caaying the detent with it In the link 
vibration, therefoie, as in the duplex escapement, the balance 
receives no impulse, and it has to oveieomo the slight lcsistance 
of the passing spring besides ; but it lias no other faction, and is 
eutii cly detaeJtcd fiom the scape-wheel Lhc* whole time, except when 
receiving the impulse. That ib also the case in the lever escape- 
ment ; but the impulse in that escapement is given obliquely, and 
consequently with a good deal of faction ; and, besides, theVcapc- 
wheel only acts on the balance thiough the int< rvcntion of the 
levor, which has the friction of its own pivots and of the impulse 
pin. Tho locking- pallet T is undeicut a little for salely, and is also 
a jewel in tho best ehronometeis ; and tlu* passing ,spi iug is of gold, 
as steel will lust. In tho duplex and detached eseapemuits, the 
timing of the action of the diffeicnt paits lecpiiies gioat eaie, 
i.e., llie adjusting them so that each may be leudy to act exactly at 
the right time ; and it is uuious that the anangement which would 
be geometdcally collect, <x suitable fora vei} slow motion cd the 
balance, will not do for the real motion. If the pallet T w eie really 
set so as just to point to the tooth A in both escapements at the 
moment of unlocking (as it has been diawn, because otherwise it 
would look as if ib could not act at all), it would inn away sumo 
distance beloie the tooth could, catelf it, because in the duplex 
escapement the scape-wheel is then only moving .slowly, and in the 
detached it is not moling at all, and has to stait iiom u*s>t. Tho 
pallet P is therefore, in fact, set a little fai tlier back, so that it 
may auive at the tootli A just at the time when A is leady for it, 
without wasting time and force iu miming after it. This, however, 
seems now to be doubted in practice. The detached e&i apemeut 
has also been made on tho duplex plan of having long tectli for the 
locking and short ones orpins neaier the conti e for the impulse; 
but the advantages do not appear to be woith the additional trouble, 
and the foice required for unlocking is not sensibly diminished by 
tho arrangement, as the spring J) must in any case be pietty stiff, 
to provide against the watch being earned in the position iu which 
tho weight of tho detent helps to unlock it. 

An escapement called the lever chronometer has been several times 
reinvented, which implies that it has never come into general use. 
It is a combination of the lever as to the locking and the ehrono- 
ineter as to the impulse. It involves a little drop and therefore 
waste of force as a tooth of the wheel just escapes at th© “ passing ” 
beat where no impulse is given. But it should he understood (as 
it is not by some who write on clock-work) that a single-beat escape- 
ment involves no more loss of force and the escape of no more teeth 
than a double one, except the slight drop in the duplex and this 
lover chronometer or others on the same principle. 

There have been several contrivances t'ovremntoire escapements ; 
but there are defects in all of them ; and there is not tlie same ad- 
vantage to be obtained by giving tlie impulse to a watch-balance by 
means of some other spring instead of tho mainspring as theie is in 
turret-clocks, where the force of the train is liable to very much 
greater variations than in elironometers or small clocks. 

Tourbillon escapements, and a few other things not necessary to 
notice hero, are described in the 7th edition of Sir E. Beckett’s 
(now Lord Grimthorpe) Rudimentary Treatise on Cloche, Watches, 
and Bdls. 

Repeaters, Keyless Watches , <t*c, — Repenting- watches, i.e., watches 
which strike the hours and quarters on pushing in tho handle, are 
now scarcely ever made in England, and with very good loason, 
for it is almost impossible to crowd into the space of even a large- 
sized watch the quantity of wheels and other things leqnired tor 
tho repeating work without unduly interfering with the going part, 
and, besides that, the striking work itself is very liable to got out 
of order. 

The winding of watches without a key is an object for which 
there have been several inventions, and it possesses a considerable 
advantage, besides the mere convenience of being independent of a 
key, for, as there is them no occasion to open it, the case may bo 
made to fit more closely, and tho air is more completely excluded, 
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be opine 1 Ot cause while this is doing ) ou do it the sunt time 
wind u] tlu x it ha littl if th hand has to be tumel the wa) foi 
wmdm^ but tlntib ot nj consepiuite except that )on cannot 
put the li n Is toixx u 1 mmudntd) aftei aou luxe complete 1) 
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In the ihion< b u}h witch then is, m addition to the ccntic 
sccou Is h m 1 in m h i c ude ui sc con Is li md w Inch, w hi n not m 
opa liirn, si m Is ii <ao Pu su e on the < town pu co acts suet es 
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W itthes lie llso mil with whit aio called b$ht suomh hands, 
— the two hinds bung m then oidmai) stite togethu and appeal 
mg is one, I ut w hen ) ou push m a knob one ot them is stoppeel 
while the other to ios on the tune shewn h) the stopjxkL one is of 
com so the tunc ol the olseixation Sometimes this is done by 
meid> tonne e tm*, the hinds by ivuj slight spual spimg, which 
will 1 11 aw itself to be uniwisted one oi two coils without stopping 
the watch, and, as it eanuot be of any use to stop the seconds 
hand longer than a minute, this seems to answei There is, how 
exu, anothu plan m xxhich these txvo hands, oi at least the socket 
of on an l iho uboi ot the oihei, nc ce nnected by a pan of disks 
set obliquely on the aiboi and the socket icspectixel}, so that, 
whenever the spang which keeps them together is allowed to act, 
it bungs the loose hind up to the hand fixed on the aiboi , and it 
does not signify hoxx long it m ly be stoppe d by thi owing the disks 
out of contact One ot the disks is heait-sh iped, and is connected 
with iho othu by a spring foiimng what is called a ?umpe? 

Foi the use ot electrical engineers and otheis who aio hi ought 
witlun the influence of power tuKlectncal machinery, it his been 
found necessary to inti oducc non nugneti/ ihle watches At pi esent 
this is Tjest seem td by making the balance of silvei or platinum 
alloy, and the balance spimg of gold oi palladium Tho uso of 
stool in moving parts ot the works is carefully avoided and ihus 
flurly good timekeofm indifferent to magnetic influences aio mo 
dueoel r 

Ihe inftoduofion of machinery for the manufacture of watch 
movements has had ihe effect of gteitly cheapening the commoner 
class of watches, a&d yet supplying a tely satisfactory timekeeper 



It is 311 Aim lie I th it the %] plication ol maelmit. y to xx jiehmikmg 
h ^ t und its ^ic ite st dev e loj mint an 1 its siu r ss ii is enable 1 the 
Ame ne m miuul u tiu is io ebtim cousida 1 fojilull m the 
Luiopcan i idiKt ioi (leap x\ del es Lut atoll moxements are 
ilso mw veiy xtensix 1) nnl b) mid nci) m Lumm b ham 
Covcnti), anl s xei il I anc n shu towns 

IJn l i the au&pi cs of tl e 1 r ) il Soeie^) a le} ailment has been 
cstiblishc 1 at hew olsemtei) in the testing nd cei tiding of 
w itches m icsjrct of tlieu om} ust if n In x ni ill >ns of tender i 
tin inel tlieu luuioin iLy o p moiirn m diflei nfc |Obitiuns 
\\ teles which oliam c oili lies of the fust class luxf iKo 
ixxail d li them mu mills u] fcj 40 ±oi eomilet ihscnce ci 
xamtion m diilx ue 40 foi absolute tieedom hem clnn ta oi iat^ 
m dill i positions xn l -0 loi p ifoel eomi ui ation ioi x amti ns 

t nq eiatuic Hie tc&nn b btalliblim lit hu onl) b en msti 
lute I ioi i tew } u , but its semccs aie bein s lai., 1) &cught b) 
nnnufaetuicis ot the high chbs <1 w itehes who Iiaxo lalouied 
with e pul ?c il and suceesb to 1 e p the 1 1 ghsh made xxatch un 
appioaehel by the pioducl ot an) othci nition (G ) 

WATER, 3 a& everybody knows, is a genenc term 
which includes a great xancty of diifeient substauces 
But whon we compare any two species we always find 
more of agieement than ol difference m piopeities which 
suggest that all wateis consist essentially of the same 
thing xxhich is only modified diffeiently m the several 
varieties by the nxtuie oi }>ioportion of impurities This 
suimise is confirmed b) the lesults of scientific mquny 
In all oidmaiy wateis, such as are used foi pnmaiy 
puiposcs, the impuuties amount io xuy little by weight — 
as a i ule to less than ^th of 1 pei cent 

Of all natm il stoics of watei tho oucm is by fai the 
most abundant, and fioni it all other water may be said 
to be derived biom the surface of the ocean a continuous 
stieam of xapoui is using up into the atmosphere to be 
lecondensed in colder legion^ and piecipitate d as lain, 
snow, or sleet, Ac Pome ^ths of these precipitates of 
course leturn directly to the ocean, the rest, falling on 
land, collects mio pools, lakes, nxeis, Ac , oi else penetiates 
into the caith, peihaps to come to light again, or to be 
brought to light, as spunks oi wells 

As all the saline components of the ocean aie non 
volatile, ram watei, m its natural state, can be con- 
taminated only with atmospheric gases — oxygen, nitrogen, 
and caibonie acid So we should piesume, and so it is, 
except that these gists, haun^ diffeicnt lates of solubility, 
aie not associated m lam watei (or natural watei generally) 
m the proportions chaiacteii&tic of their source Thus, 
foi instance, while atmospheue an contains 21 pei cent 
by volume of oxygen, a solution of ail m watei contains 
about 34 0 pei cent of that gas Besides, lam watei, foi 
the reason stated, contains peiccptible traces ot ammonia, 
combined as a uric, at least partly, with mine acid, which 
latter is being pioduccd wheiexu an electi ie dischai n e pei 
vades the atmosphere This electrically pioduced mtiate 
of ammonia forms no doubt thopnmaiy soincc of all organic 
nitrogen 

Lake wateis, as a class, aie relatively pme, especially 
so if the mountain slopes oxei which the ram collects into 
a lake aie relatively fiee of soluble components As an 
example xve may lcfei to the watei ot Loch Katune 
(Scotland), which is almost chemically pure, apart from 
small, but perceptible, traces oi richly carboniferous matte! 
taken up from the peat of the sunoundim hills, which 
impart to it a faint biowmsh hue, while i tally pme watei 
is blue 

Sim water varies very much m composition even m 
the same bed, as a uver m the course of its journey towaids 
the ocean passes fiom one kind of earth to others, while, 
compared with spring wateis, relatively pool m dissolved 
salts, rivers are liable to be contaminated with moie or let > 
of suspended mattex 

Spnng waters, having been filtered through more or 

1 Compare CssinsmY, vol v pp 483-485, and Si \ Water 
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less considerable strata oi eaith, aie, as a class, ckai oi 
suspended, but licli in dissolved, lmnnxl mallei Oi 
ordinarily occunin^ nnneials only a ievv are perceptibly 
soluble m water, and ot these caibonaft oi lime, sulpha U 
of lime, and common salt no most widely diffused 
Common salt, liowevei, m its mtuial occunuicc, is vciy 
much locali7ed, and so it corner that spun n and w eLl 
wateis aio contaminated an //</ w ith caihomte andsulpli ate 
of lime Of these two salts, bowevu, the toimci is held 
m solution only by the cub mu aud oi the water, is 
bicaibonate of lime But a oaibomte ot linn w ttu, it 
exposed to the atmospheie, even at oidmaiy ttftnpuaUucs, 
loses its caiboruc acid, and the cxibonxtc oi lime oj sL dh/cs 
out The fantastically shu]) d ‘stalactites which cdoin 
the loots and sides of ceitain cxvciiij aie pioduccd m thi^ 
manner 

In the lelatuely me cases wheie a sprint, watei m the 
couiso of its migrations meets with a deposit oi common 
salt oi othei soluble salts, it dis&oh es inoi o oi less ot these 
and becomes a salt watei Most saltwaters aie substan 
tially solutions oi common salt (cliloiide ot sodium), 
associated with only little of salts ol potash and magnesia 
But theie aie exceptions, m the so called “ bittei wateis ’ 
the dissolved matter consists chieil} oi sulphate of magnesia 
and other magnesia salts 

Immense quantities of cai borne acid gas aie being con 
stantly pioduced m tho mtenoi of the eaith, probably by 
the action, at high tempeiatuics, oi steam on tho carbonates 
of lime and magnesia Some of it collects and is stoied 
up tempoianly m cavities, but the bulk stieams out into 
the atmospheie, invisibly as a mle, tin ough what one 
might call the capillain s ol the exith’s body , but hue and 
theie it unites into veins and aitcnc^. and conies foith, it 
may be, as a mighty cubomc acid spring Car borne acid 
being one and a hilt times as heavy as atmo^phcnc an, it 
may collect into pools oi even lakes , the i( Dog s Giotto,” 
neai Naples, and the “ Valle} oi Death, * m Asia Minor, are 
illustrative examples , but, taibomc acid being a gas, and 
consequently diffusible, such lakes can maintain then level 
only it theie is a constant and abundant supply ot the to as 
fiom below 

A tar inoie frequent occurrence is that a mas* ot watei 
and a ma^s of carbonic acid meet within the eaith As a 
nile, the pressure on the gas is moic than one atmospheie, 
and the supply of the gas is abundmt The water then 
takes up considerably moie (aioomc acid than it would 
undei oidmaiy atmosplicnc piessiue, and it an outlet bo 
provided, perhapo artificiallv by a bonng, a froth} mass ot 
carbonic acid watei comes loith as a lountam, sometimes 
ot great volume Such caibomc acid waters aie met with 
m many paits of the world, — chiefly, however, in Geimany 
The well known Apollmans watei is an example In this 
connexion we may retci also to the boffumi ot Tuscan} — 
jets of steam chaigod with ammonia oi v apour of boric acid, 
which condense m the an and collect into “ lagoons ” ot 
(substantially) a very dilute solution of bone acid Bone 
acid wateis, however., appear to be entirely conhned to a 
limited district m Tuscany to the south ot Volteua 

In addition to its natuial components, water is hal le to bo con- 
taminated tluonjh accidental influxes of ioiagn nnttei Thus, 
for instance, all the Scottish High! rad bchs ate biown through 
tho piesence m them oi dissolv f d pc xty m ittci Eivcis flowing 
tluough, oi well® wuik ill, populous tlistiu ts may be tout umnati a 
with taueiaentitious matter, discharges liom mdustuu establish 
m ents, U Om mbtani t rolnls against llit dnuUiM of a coct im 
mated watei, and it guides ns eoimtlj Not that those oigamo 
comnoundb aie in thtmseb cs hrn ttul An other* me pure rutu, 
contaminated with, say, ou® ten Hit usandtli ofits volume oi mine, 
might he drunk with j>ufrct eonhdenu Yet the presence of 
eweci illy nitrogenous or^uue niatta ib a senous Borneo of dangei, 
mSmueh aa eieh matter forms the mtmxl food m boil foi the 
development of micro-oiganisms, including ; thosi kmtlaof hiotem 
which aie now supposed to propagate infectious diseases Happily 
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dissolve d m (su) niva 3 blv iff is lisn t i i 1 n 1 > tl t m 
ft cutain km Is oi 1 1 tem v ith i n ti n f umi 1 1a nl xtl x 
(humlcbs)pi da fsot 1113] ccnstif ifi 1 u Ith 1 1 1 r-,un 
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juuitit} ot ulru it oi li 1 l u II 1 till it 1 I 1 11 ll 
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\m p oi) Wbn 11 tU sihu 1 1 1 1 1 (tl f utiii 1- 

thus ( linutnt l Ik time 3 in in uut i 1 hi fill th 

1 tint 11 llli ilisl ill i ti 11 xesum l Tntc tl niti ^ 11 ft tl( 
oijjanic inattei is chniiu it l is 11 u not 1 1 1 d t a 11 l m th 

distill ite b} bfe s l is 1 n nt nl itj it l is / m 

111 1111 Hit 1 suits ut cu ten mb x<-L n L txtn ml u 3 t s 
< t w itu anihscd 1 > ^ivf> 111 ilex < i tlu n la rt [u mi 1 s 1 o 

d dfwith lot i s siv that 1 w xic 1 iclhn 0 1 3 it f ii a 10 1 

3>ut tt xllmmcnorl amnionn w ul U out mn U>tiv 1 a» 1st 
IS 3 ossibl} dui 9 cu us lho] c itv w itasci th Scatish IIi„hl nus, 
liovvcv ci, cout in mu h ol bath niniomis ml yet 1 t diu k 1 v 111 
natives with putcct jmpuiiit} 

All wxtns unless v ci v lmxiiif became sxf b> i ulng v hiux 
pnee s kills an} b^u tem 01 -,ana th it mi} It 31 suit 
Of the oidmuj saline 001x13 jiicnts of witas s lullc mx^Jiesii 
andlimi silts aie the onl> on s winch uc ol] ctionillosun ml} 
it 311c sent in lfhtiv 1\ lti 0 < 31(3 u tie 11 < ill nxt ol bn is 

lixunh s but on the othei hand tire vulclv eluhis 1 nc ion th t 
the picsmte of this ccnqiouait ultU t 3 tin ^ due oi x w ta s a 
el unking vv itei is 1 nxist^le The fuiniccou 3 utot 1 Id uc 
is suiriuent to su| t l} all the hme the 1 d> n Is h i ls it is 
(imstion d 1c whctixci limt inti 3lu td in txi} tha io m thin tl it 
of|lnsphnto is ivulablo toi the foimatien ot t 1 nistiuu l nic 

tlSSUC , ail 

Tht fitness cf x waici foi w xshin^ vs 1 etc 1 mined bv its elt^ico ji 
settness A watu win h contains lim ox mui sia dtsd t m 
pos s soap with foiuiati not insoluble Inn 01 inline six silt of the 
i tt} tculs of the ^33 us< l So iuu< h e 1 the so ip is snuplv w isUd 
onh the smidir can cfiect xm 1 msing a tun Ail \ til nl 
md cisv metlnl toi th dctenniinii n ft tin htiln ss ot 1 wat 1 
has been df vised b} Plaik A m xsui el 101111110 et the w del is 
1 1 ic( l in 1 Uq pu d lettle ml 1 siutlud s lull 11 oi sxip is 
then dxop3 d 111 tioni a ^lieluatil vessel until the inivhuc b} 
addition fl the last dicp of snp his a iiuiel the pi 03 in cf 
thiowmgiu) a p( eitliai kmd of ae ui v fi< th wleu vu lcittly si ken 
which shows that all the soap dcstiovm^ onq) nentslim Deniie 
cnntatoel The v e laune oi soap 1 qnu dm isuios the liaulit s el the 
v atei The so 31 solution is lcluied to istmhil b naans cf t 
watei of 1 1 n >wu d v,u ol liaidnoss 331 \ u 1 ficn \ kru wn weight 
ol call 01 ate of lime, b} conuitim, at n le u uti 1 chlciul et t U 
eium dissolv this inw itei an leliliitin-, to i< it 1111 velmne A 
watei is said t> have c 1 , 2 3, ? d A ^ oi Imdncss it it is 

ccuiiv alent ua 50^31 elcstio} niu, 3 ow u to 1 solution 01 air < 11 » tc ot inuc 
e out tiuiiig 1, 2, 3, % gi ins of thi^ silt 3 u mi] ci 1 11 ^ ill >n 

ffhat put of the lui due ss ot a watu which is ictuillv owing to 
e irbonate of hmt (01 ip i 0 nesia) t ui 1 asil> be 1 amoved ni two w i}s 
(1) By boiling, tho iiee cube me acid vs oil with tlu *-ti mi, and 
the eaibonate ot lunc, henu, buett of its sc beat eoniis town is a 
pientntate which can be lcmovcd by filtration or b] dliv 111-, it 
to settle, ind decanting oft the clear snpcnntmt liquci (2) A 
method of Ghik s is to mix the w itei with 311st enough of milk of 
lime to convut the fico cai borne ocxd into t nl *nite BotfL tms 
and the origin il cubenate of lime am picripitatcd, anti cm be 
icmoved as m the iust case be p 409 wj & 

1 10111 any tun ontanunited n ituxal watu 3ml e watu is casil} } it 
pned lhe dissolved silts uc removed by distill ition , it < ut be 
t iken that the ste un to be condensed is du, mdit its rondcusitun 
be edoettd within a tube made jf 1 suitable nietil (xlatmum u 
silver are best, but top]*^ ^ block tin woik well uioii-Ji 331 
oidmaiy impose s) the distill itc cm contun no mqmiities c v 13 1 
atmospheuc gtscs, win h httu, if ncccssix> must 1 e xuinvcd ly 
boiling tilt distilled watu 111 a nmow necked ila^k until it begins 
to “bump,” aud then allowing it to cool m the il si uec of an i lus 
1 attci opention ought, stnctl} sxicaking, to bo pufoxmedxn a silvu 
oi platinum disk, as gins is ippi ecu lily ittxcked by hot watu 
} 01 most pmposas distilled watu, taken as ii (tines fiom the con- 
dense! , is snfiiucntly 3>ure - 

Pmo watu, bung so casil} piocaicd m any nnintit} is 
latgtly as a standaiu of ittucncc m metrology and m the <3uaixhta- 
tiu 
as ’ 


ngtly as a standaid of uiucncc m metrology and m tnc <pianuu- 
vt definition of physical pi opoi lies Tims a ‘gallon is defined 
3 the volume at 62° 3 ?, of a quantity of watei whose uncometed 
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miss, os ilohmmui l»> w<i!dm>4 in an ol J0-im i h pnssnn* and 
0° F. ol h lupontmo, is (quit to 10 tl> aumdupois. The kilo* 
<ii immt* m hk. m mm 1 is tin mass ot 1 mine diuimetio of watei, 
msisiiK (1 at the ten pi i dim unuspomlin^to its maxunum density 
1 l (A i* The two iivd points ot tut fheimomctir oonespond — tli‘‘ 
lowu (O 1 * or 32' If ) to the ttinpaatmo at whith xet* melts, the 
nppetMlOn C. oi 21lf F.) U> tint at whirli the maximum tension 
ot sh ,uti, a^ it use w iiom hullin'* water, L equal to 760 nun or 00- 
mch nu xeuivpu ssiue. 00 inches beim* a little mole than 760 nun., 
til‘4 F. is, stm tlv speikmg, i higliei t< mporatuu thm 10(FC., 
lmt tin 1 eliih it nu I-, vuy lulling/ Spuiln heats an* euslomaniy 
nu isuie el bj ill it ot w it» i, wiiii li is l ikt n as 1. All otln i sperfhc 
heats of liquids or solids (with one snlitau’ e option, toimeu by a 
1 * 1 1 Lam stieiigth ol uqu< on*, linllrrf aliolioi) me less thin 1. The 
tempt i Ue elniactei ol insular climates is gicatly owing to this 
propeity ot vita. Another ph\ siogiaphieally impoitmt peculi- 
arly of water is that it expands on fnwing (into ice \ while most 
other litpiiels do the levant*. 11 volumes of in* tuso into only 
10 voluint s ot water at 0° 0. ; ami the i<*e-watei pioduecd, when 
biought up "i ulinlly to higher and higher tempeiatuics, again 
exhibits the vexy exceptional piopeity tint it contra* is hetweeu 
0° and 4° C. (by aliout iu J (0 u ot Ws vohumO and then expands 
again by more and moic p» r device of nu ieise of temperature, so 
that tlio volume at 100° O. is 1 018 times that at 4 U C. Imagine 
two lakes, one containing orclinaiy water and another containing a 
liquid which diffois fxom wata only in this that it has no maxi- 
mum e tensity. Imagine both to bo, say, at 5° 0., anel cold winter 
weather to set in. Both lakes bcaonie colder, being cooled down 
by convection until they me at 4° C. The imaginary lake then 
continues losing beat m the same way ; in the leal lake the colder 
watei floats on the Rmfaet* and the undci lying mass of water can 
lose heat only by the slow* pxucess ol conduction. The ieal lake 
letains its lunt mmo temciously, but for the reason stated wdl 
draw a sheet of ice, while the imaginary lake is stdl on its way to 
0' C. The latter, indeed, if the winloi is slioifc, may fail to ficc/e 
altogether, while the foimer does fioezje snpeilicialiy. In either 
the friwing is a slow' pi oicss, because fm tvciy pound ot ice pio 
duced 80 pound-eeuti giade units of heat are set tree. Bet us now 
assume that, aftei even the iinagmaiy lake had drawn a sheet of 
me, wax m weather seisin. In either case a layer of liquid watei 
of 0* O. is formed on the ice,, and through it the heat from tin* air 
tiavels, in the imagmaiy ca&e Ivy slow conduction, in the leal case 
bv quick convection* The real ico is the first to disappear, and 
the upper strata ot i datively cold wmter will soon come up to 4° (A 
by the piompt effect ot convection, while in the case of the imagin- 
ary lake it takes a far longer time before all the mass has come up 
to 0. by conduction. Fxom 4° C. upwauls, heat is taken in at 
the suite into on both sides. 

hi foimer times walcr was rfowed as an “element,” and the 
notion x emain ed in foiee after this term (about the time ol Boyle) 
had assumed its pusent meaning, although cases of decomposition 
of water wcue familial to chi mists. In Boyle’s time it was alicady 
wdl known that iion, tin, and zinc dissolve in aqueous muriatic 
acid or vitiiol with evolution of a stinking inflammable gas. Even 
Bovle, however, took this gas to be oi dinary air contaminated with 
inflammable stinking oils. This view was held by all chemists 
until Cavendish, be ton* 1784, showed that the gas referred to, 
ptopeily puutiod, is free of smell and constant in its properties, 
which me widely different from those of air, — the moat important 
point of dilfeieiu'o being that the gas when kindled in air burns 
with evolution of much heat and formation of waiter. Cavendish, 
however, did not satisfy himself with inciely proving this fact 
q twill ativcly ; he determined thu quantitative relations, and found 
that it takes very nearly 1000 volumes of air to burn 423 volumes 
of “hydiogen” gas; but 1000 volumes of air, again, according to 
Cavendish, contain 210 volumes of oxygon; hence, very nearly, 
2 volumes of hydrogen tike up 1 volume of oxygen to become 
water. This imjKxrtant discovery was only confirmed by the sub- 
sequent experiments of Humboldt and Gay-Lussac, which were no 
more competent than Cavendish’s to prove that the surplus of 3 
units (428 volumes instead of 420) of hydrogen was an observa- 
tional error. (W. D. ) 

WATEEBURY, a" city in Newhaven county, Con- 
necticut, United States, is situated on the Naugatuck river, 
77 miles north-east of Now York, at the junction of three 
railroads connecting it with Bridgeport, Hartford, and Meri- 
den. It was settled by colonists from Hartford in 1677, 
and bore at first the Indian name of Mattatuck. The land, 
rocky and hilly, was poor for farming, and the inhabitants 
bogan to turn to manufacturing pursuits, in a humble way, 
before 1800. But the growth in population and business 
was very slow, till the civil war created such a demand 
for brass and manufactured articles of that metal that the 
small factories rapidly grew in uumjber and size, and Water- 


bury has now become the centre of the brass Industry in 
the United States. [ts factories represent an outlay of 
10 million dollars, and turn out a great quantity oi sheet 
brass and copper, wire, and tubing, with a multitude of 
small articles — clocks, watches, lamps, pins, silver-plated 
ware, dm. The population, which is largely German and 
Irish, was 17,806 in 1880, and is now (1888) belie\ed to 
approach 27,000. The city is well lighted by electric 
lights, and supplied with pure water from a spiing-led 
reservoir 6 iniles distant. A Bee loan and lefeicnce 
library, founded in 1868, contains 12,000 volumes. 
Waterbury -was incorporated as a city in 185b. 

WATEBFOBI), a maritime comity of Ireland, in the 
province of Munster, is bounded E. by Waterford Ilat hour, 
separating it from Wexford, N. by Kilkenny and by 
Tipperary, W. by Cork, and S. by the Atlantic. Its 
greatest length from east to west is 52 iniles, and its 
greatest breadth from noith to south is 28 miles. The 
total area is 461,552 acres, or about 721 square miles. 
The coast-line is in some parts bold and rocky, and is in- 
dented by numerous bays and inlets, the principal being 
Waterford Harbour ; Tramore Bay, with picturesque cliffs 
and some extensive caves, and noted for its shipwrecks, 
on account of the rocky character of its bed ; Dungarvan 
Harbour, much frequented for refuge iu stormy weathor ; 
and Yougkal Harbour, partly separating county Waterford 
from comity Cork. The surface of the county is to a large 
extent mountainous, especially towards the west and north- 
west, consisting chiefly of metamorphosed Lower Silurian 
rocks, the valleys being occupied by Carboniforous Lime- 
stone. There is also evidence on an extensive scale of 
former glacial action. The Knockmealdown Mountains, 
which attain a height of 2609 feet, form the northern 
boundary with Tipperary. A wide extent of country 
between Clonmel and Dungarvan is occupied by the two 
ranges of the Commoragk and Monavallagk Mountains, 
reaching in Knockanarixn a height of 2478 feet. To the 
south of Dungarvan there is a lower but very rugged 
range, called the Dram Hills. The south-eastern division 
of the county is for the most part level, consisting chiefly 
of clay slate interrupted by patches of primitive limestone, 
and also by conglomerate and basalt, forming in some parts 
of the coast lofty columnar cliffs. Coal and iron were 
formerly wrought, but the only mineral product now of 
importance is copper, the mines at Knockmakon ranking 
next in Ireland to those at Berekaven. Lead mining, for- 
merly prosecuted with some success, has now practically 
ceased. Lime is abundant, and coralline sea-sand is ob- 
tained. Slate is quarried in considerable quantities ut 
Lismore, and there are also quarries of valuable sandstone 
and of marble. Ochres and clays for the manufacture of 
earthenware are also obtained. Though Waterford has 
benefited in its communications by the important rivers in 
its vicinity, the only large river it can properly claim as 
belonging to it is the Blaekwater. This enters the county 
to the east of Eermoy, and flows eastward along a trough 
of Carboniferous Limestone to Cappoquin, where it turns 
abruptly southwards, to fail into the sea at Youghal Har- 
bour. At its junction with the Bride below Cappoquiu it 
is navigable for vessels of 100 tons burden. Waterford 
Harbour may be called the estuary of three important rivers, 
the Suit, the Nore, and the Barrow, but neither of fcko last 
two touches the county. The Suir roaches it at its union 
with the Nier about 8 miles from Clonmel, and thence 
forms its northern boundary with Tipperary and Kilkenny, 
It is navigable for vessels of 800 tons burden to Watorford, 
for barques and large lighters to Carrick-on-Suir, and for 
boats of 50 tons to Clonmel. 

, , A^rkn^Mre.-—The land is generally better adapted for pasturage 
tnan for tillage, although there arc considerable tracts of x'ioh soil in 
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the south-eastern districts. Tho total number of holdings in 1886 
was 10, 188, of which 26 were above 500 acies in extent, 1029 between 
100 and 500 acres, 1660 between 50 and 100 acres, 2726 between 15 
and 60 acres, 2530 between 1 and 15 acres, and 2217 did not exceed 
1 acre. Out of a total of 456,198 acres only 88,968 acres, or 18*1 
per cent., were under crops, 235,801 acies, or 51*7 per cent., were 
under grass; 330 acres fallow; 19,317 acres, oi 4 *2 per cent., woods 
and plantations; 22,791 acres, or 5 0 per cent., bog and maish; 
76,137 acres, or 16*7 per cent., barren mountain land; and 17,854, or 
3*9 per cent., water, roads, fences, &c. Sinco 1859 tho aica under 
crops has decreased neaily a third, the amount in that year baug 
116,940 acres. Corn ciops occupied 59,848 acies in 1859 and only 
35,461 in 1886, the areas under wheat in these yeais being respec- 
tively 28,671 and 1326 acres, under oats 32,526 and 32,795 acies, 
and under bailey, here, &c., 3651 and 1340 acies. Tho»area under 
gieen crops in 1859 was 38,213 acres, and in 1886 it was 21,436 
acres, the areas under potatoes in these yeais being icspectively 
23,385 and 14,361 acies, under turnips 10,886 and 6171 acies, 
and under other gieen crops 4042 and 3904 acres. Ilorses between 
1859 and 1886 diminished fiom 14,184 to 12,794, of which 9122 
were two years old and upwaids, but cattle inci eased from 81,440 
to 102,878, of which 39,428 were milch cows, and sheep from 42,408 
to 65,805, while pigs decreased fiom 55,701 to 44,510. The number 
of mules in 1886 was 942, of asses 4319, of goats 5510, and of poultry 
258,058. F * 

In 1876, according to the Return of Owners of Land, Waterford 
was divided among 814 proprietors, possessing 454,937 acres at an 
annual valuation of £276,642, or an average of about 12s. 2d. per 
acre. The estimated extent of waste lands was 880 acres. Of the 
owners 600 possessed one acre and upwards. The number of large 
estates is exceptionally great. Tho following possessed upwards of 
8000 acres marquis of Waterford, 39,884; Lord Stuart de Decies, 
30,823 ; duke of Devonshire, 27,484 ; R. A. Chearnloy, 18,166 ; 
Edmond Do La Poer, 13,448; John Palisser, 9825; Lord Ashtown, 
9435; Sir J. H. Keane, Bart., 8909; and Sir R. J. Musgrave, Bart., 
8282. “ 

Manufactures and Trade . — Tho woollen manufacture, except for 
private use, is now practically extinct, but the cotton manufacture 
is still of some importance. There are also breweries, distillei ics, 
and a large number of flour-mills. Sea-fishing is prosecuted chiefly 
at Dungarvan. There are valuable salmon fisheries on the Black- 
water and the Suir. 

Railways . —From the city of Waterford tho Waterford and Central 
Ireland line goes northwards by Kilkenny, the Waterford and 
Limerick by Carrick-on-Suir and Clonmel to Limerick, the Water- 
ford and Tramore to Tramoie, and tho Waterford, Dungarvan, 
and Lismore to Lismoro, where it joins a branch of tho Gient 
South-Western. 

Administration and Population . — From 119,457 in 1812 tho 
population increased by 1841 to 196,187, but by 1861 it diminished 
to 134,252, by 1871 to 123,310, and by 1881 to 112,768 (males 
54,618, females 58,150), or 8*5 per cent, less than in 1871. Tho 
total number of emigrants from 1st May 1857 to 31st December 
1878 was 67,080, and to 31st December 1885 it was 79,240. In 
1880 the number reached 2675, and in 1885 it was 1383. Tho 
county is divided into 8 baronies, with 82 parishes and 1557 town- 
lands. The principal towns are Waterford (population 29,181), 
Dungarvan (6306), Tramoro (2036), Portlaw (1891), and Lismore 
(1860). Before tho Redistribution Act of 1885 the county returned 
two members to parliament, the borough of Waterford two, and 
Dungarvan one, — Clonmel, which is partly in Waterford, also re- 
turning one. The county now returns two members, for the East 
and West Divisions respoctivoly, while the county of the city of 
Waterford returns one member, and Dungarvan and Clonmel have 
been disfranchised. It is in the Leinster circuit, and assizes aro 
held at Waterford, and quarter sessions at Lismore, Dungarvan, 
and Waterford. It is in the Cork military district, and there is 
a brigade depot at Clonmel, and barrack stations at Dungarvan 
and Waterford. The Catholics formed 94*8 per cent, of the 
population in 1871 and 95*0 in 1881, tho Episcopalians in the 
samo years 4*1 per cent. The proportion of persons who could 
read and write in 1871 was 35*7 per cent., and in 1881 it was 
45*8; in 1881 10*6 percent, could read but could not write, and 
43*6 could neither lead nor write,— 14*3 per cent, being under 
seven years of age. 

History and Antiquities. —In the 9th century the Danes landed 
in the district, and afterwards made a permanent settlement thero. 
There are in the county a considerable number of barrows, duns, 
cromlechs, and similar relics of the ancient inhabitants. At Aid- 
more there is a round tower 97 feet in height, and near it a huge 
rath and a large number of circular entrenchments. Waterford 
was one of the twelve counties into which King John, in 1205, 
divided that part of Ireland which he nominally annexed to the 
English crown. On account of the convenience of the city as a 
landing place, many subsequent expeditions passed through the 
county directed against disaffected or rebellious tribes. In 1444 
the greater part of it was granted to James, earl of Desmond, and 


in 1447 it was bestowed on John Tnlbol, earl of Shrew shiny, vho 
was crintcd call of Waterford, The county sulkied sevuely duung 
the Desmond lebelliou, in the icigu of Elizabeth, as veil as in tho 
lebellion of 1611 and during tho Cromwellian peuod. Among the 
old castles special mention may be made of Lismoro, onginally 
elected by John, afttrw.uds king of England^ in 1185, but now 
in greai pait compai ativcly modem. The chief ecclesiastical ic- 
mains aie those of the chancel and mv\o of tho cathedral of 
Aidmoio, ulieie a monastery and oratory were founded by St 
Declan in the 7th cuituiy. Tho seo of Ardmore was abolished 
m tins 12th < entuiy. 

WATER FOR I), a city, county of a city, municipal and 
parliamentary borough, and the chief tow r n of the abo\c 
county, is finely situated on the south bank of the Suir 
i miles above its junction with tho Bariow, at the head of 
the tidal estuary called Waterford Harbour, and on sevcial 
railway linos, which afford it convenient communication 
with all parts of Ireland. It is 32 miles west of Wexfoid, 
76 north-east of Cork, and 97 south-south-west of Dublin. 
The Suir is crossed by a wooden bridge of thirty-nine arches, 
and 832 feet long, connecting Waterford with the suburb of 
Ferrybank. The town is built chiefly along the banks of 
the river, occupying for the most part low and level ground 
except at its western extremity. The modern Protestant 
cathedral of the Holy Trinity, generally called Christ 
Church, a plain structure with a lofty spiie, occupies tho 
site of the church built by the Danes in 1096. Near it are 
the episcopal palace and deanery. There is a handsome 
Catholic cathedral, erected at a cost of .£20,000 ; and the 
training seminary for priests called St John's College 
deserves notice. Tho principal secular buildings are the 
town-hall, the county and city courts and prisons, the new 
custom-house, erected in 1876, at a cost of .£9000, the 
barracks, and the union workhouse. At the extremity of 
the quay is a large circular tower, called Reginald’s Tower, 
forming at one time a portion of the city walls, and occivj ly- 
ing the sito of the tower built by Reginald the Dane in 
1003. Near the summit one of the balls shot from the 
cannon of Cromwell while besieging the city is still em- 
bedded in the wall. There are a number of hospitals and 
similar benevolent institutions, including tho leper houso 
founded in the reign of King John, now possessing an 
income of £1000 a year, and made uso of practically as 
an infirmary. The town possesses breweries, salt-houses, 
foundries, and Hour-mills; and thero is a large export 
trade in cattle, sheep, and pigs, and in agricultural pro- 
duce. The population of the city (area 10,059 acres) in 
1871 was 29,979, and in 1881 it was 29,181. 

Waterford Harbour is a winding and well-sheltered bay, formed 
by the estuary of the river Suir, and aftei wards by tho joint estuary 
of tho Nora and Barrow. Its length to the sea is about 15 miles. 
Its entrance is about 2J miles wide, and is well lighted by a fixed 
bright light on the ancient donjon ot Hook Tower (139 ieet in 
height), by a led light on Dunmoro pier, and by two leading lights 
at Duncannon. Tho quay, at which vessels of 2000 tons butden 
can discharge, was eniatged in 1705 by tho removal of tho city 
walls, and is about 1-J- miles in length. At Ferrybank, on tho 
Kilkenny side of the river, thero is a shipbuilding yard with patent 
slip and graving dock. By tho Suir there is navigation for barges 
to Clonmel, by tho Barrow for sailing vessels to New Ross and 
thence for barges to Athy, and by the Nore for barges to Inistiogue. 
The total number of vessels connected with the port in 3885 was 
33, of 5246 tons. The number of British and foreign vessels that 
entered the port in tho samo year was 1784 of 530,092 tons, while 
1255 of 412,326 tons cleared. 

Anciently "Waterford was called Cwn-na-groifh, the haven of 
the sun. JBy early writers it was named Menapia, It is supposed 
to have existed in very early times, but first acquired importance 
under the Danes, of whom it remained one of the principal strong- 
holds until its capture by Strongbow in 1171. On 18fch October 
1172 Henry II. landed near Waterford, and he here received the 
hostages of the people of Munster. It became a cathcdial city in 
1096. Prince John, afterwards king of England, who had been 
declared lord of Ireland in 1177, landed at Waterford in 1185. 
After ascending tho English throno he in 1204 granted it a fair, 
and in 1206 a charter of incorporation. He landed at Waterford 
in 1210, in order to establish within his nominal territories in Ireland 
a more distinct form of government. The city received a new 
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WUFT GLASS See Silica, vol x\u pp 53, 61 

W UI R HLN See Mock Hdv 

WYTERLILY, a somewhat va^ue teim, given to 
ahno t any Heating plant with consx>icuous bowers, but 
apx 1} ni & moit especially to the species of NympJuia and 
Xuj tun These are aquatic plants, with their thick fleshy 
iootstod s oi tubas embedded m tlio mud, and tbi owing 
up to the suilace circular bhieldliko leaves, and leafless 
flow a talks each tei mmated by a single flower, often of 
^ieat b mty, and consisting of Tom oi five %ex>ah, and 
mi mu ous x>otals gi iduall} passm^, into the veiy numerous 
h>po- 5 >noub oi x eii D y nous stamens without any definite 
lme of elemaiealiou between them The ovary consists 
of nnmeious caipels united togeihei and free, or moie 
oi less embedded m the lop of the flowei stalk The o\ aiy 
has many caaties with a la^e number of ovules attached 
to its w ills, and is surmounted by a flat stigma of many 
l adiatmg rows as m a popf>y The fiuit is baccate, and the 
s<edsau. lemaikable toi having then cmbiyo sunounded 
by in cndosxenn as well as by a pempeim The ana 
tomical constux tion of these plants piesents many pecu 
liarities which have given use to discussion as to the 
iliociUon ot the oidei amon b the dicotyledons or among 
the monocotyledons, the D onoral balance of opinion bang in 
1 iv oiu of the ioi mer vie w The leaf stalks and flowei stalks 
aic traversed by longitudinal an passages, whose dj sx>osition 
vanes m difleient sx)oeies The species of Nympth&a are 
found m e\ay quaiteL of the globe Then floweis range 
from white to lose coloured, yellow, and blue Some 
exx^and m the evening only, others close soon after noon 
Nymph m alb t is common in some parts of Lritam, as is 
also the yellow Nuplun fateum. The seeds and the 
lhizomes contain an abundance of starch, which renders 
them serviceable m some places foi food 

Under the genual lie id of water lily are included the lotus of 
Fgypt Ntjmj)7i% )a Lotu% and the sacied lotus of India and China 
NfJu nlnum 6jt? ciosum, toimerly a native of the Kile, as shown b) 

I gvptian aculptuxts and other ovicknce, hut no longer found in 
fh it in ei The gigantic VuJt * m rejia, a native of tropical South 
Amenta, also belongs to this group 

WATERLOO, a village of Belgium, m the province of 
Brabant, 9} miles to the south south east of Brussels, was 
the headquaiters of the duke of Wellington from 17th to 
19th Juno 181$, and has given its name throughout tho 
English speaking world to the famous battle fought m its 
neighbourhood on June 18, 1815 See Nai oleon. vol 
vvu pp 224-25 

WATERLOO, a city and the county seat of Black 
Ilawk county, Town, United States, is situated m a rich 
farming and stock Rising country, on both sides of the 
Cedar uver, which here furnishes a valuable water power 
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The population m 1885 was 6179, of whom 1048 were 
foietgn bom 

W ULLRLOO WITH SEArORJ II, a waterm & i>lacc of 
Lancashne, England, on the lush Sea, at the mouth oi tho 
Meis *y, nearly ox positeNew Brighton m Chcslme, and in 
tho Liverpool, Ciosby, and bouthpoit Lailw ay, 4 milts 
noith by west ot Livapool On account of its facilities foi 
bithmg, fnm sands, plex ant scenery, and nearness to 
Livoipool, ot which indeed it may now be considered i 
subuib, it is much frequented dm mg the summer menths 
It i» well and legulaily built, and possesses the usual 
character «dics ot a u&mg watenn 0 place The ] ox ul tUon 
of tho uiban samtaiy district (aiea 740 acres) was 91 lb 
m lb81 

WATEllPROOr See Inbia Rupee?, vol \n p 812 

WATERSPOUT Seo MmLonoLoay, vol vvi x> 130 

WATER SUPPLY An ample supply of puic water is 
ot the utmost importance foi the healthiness of towns 
When the population of a district is seatteicd it is possille 
to supply individual wants by means of streams, spunks, 
or shallow wells, but when a number of peoxlc aio con 
b i elated within the limited area of a town the natunl 
supply of water m this aiea is liable to be insufficient, 
and is also in dangei of being contaminated by sewage 
and house refuse Accordingly, works tor tho collection, 
storage, purification, and distribution of water are mdis 
pensable necessities m towns, for th x )re5(lva ^ lon °f 
health and the p lom °t lon ot cleanliness The remains of 
aqueducts neir Rome and at othei places (see Aouljmjci) 
show that import mt woiks foi providing watei weie 
undertaken many centuries a^o and water foi miration 
and other purposes has foi ages been stoied, m the rainy 
season, in tanks by tho natives of India Artificial \\c 
visions for the supply of water wue, howevoi, entirely 
neglected m Europe dui mg the Middle Ages, and the 
colossal works of eaihcr times weie allowed to fall into 
decay, and most of the piescnb systems of water sux x h 
aie of comparatively modem date 

OncxiM ox Supply 

Rainfall — All supxilies of fiesli water come piimanly 
from the clouds, though X->ortions may eventually be drawn 
fiom the bowels ot the eaith Watei when distilled i 
obtained m its purest form , and tho heat of the sun 
is continually drawing up laige quantities of moistuie from 
sea and land, forming clouds which return it is lam to 
the earth Some ot the ram is quickly evapoiafed from 
the srnfoeo of the earth, and returned to tho ilouds , soin^ 
sinks into the giound to feed springs and underground 
stoies ot water, and some passes into streams and rivers, 
whence it flows into the sea, fiom which tho gi cater 
poition of tho lam is denved The available watei sux>ply 
of any district, accordingly, principally depends on the 
rainfall of the locality and tho extent of the gathering 
giound The rainfall varies greatly in difleicnt places, 
and at different x>cnods of the year (see Mi aroitoux \), 
and, m England alone, tho average annual rainfall at the 
Stye, the wettest part of the lake district m Cumberland, 
is about eight times the rainfall at Hunstanton, tho driest 
locality m Norfolk The rainfall, moreover, varies from 
year to year, and the driest years must be taken into con 
sideration m estimating the available water supply 

Evaporation — Tho proportion of the rainfall which is 
actually serviceable for water supply depends greatly 
upon the season of the yeai m which the ram falls , toi 
evaporation is very active m the hot season, whereas in 
the cold season its influence is slight Accoidmgly, foi 
hydrological pm poses, the year may be divided into two 
seasons m the latitudes of the British Isles, — the warm 
season, extending from the beginning of May to the 
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end ot October, and the cold season, eml racing llie otba 
half of the year Comparatively little effect u piodund 
by v tuitions m the amount of ram m tlie waim st/isou 
e cept m evtieme cues, owm to to the Ur D o pioj nitron 
diawn off by e\apaition, wheicas the mini ill duung 
the cold season is of the utmost lmpoitmce foi lcpltnisk 
in b the oaice^ of supply which hue been diamel during 
the summer The period ol the yeai, theietoie m 'winch 
the lam fills is of moie consequence th n the tot xl 
amount m the yon , xncl i drought is much moie likeiy 
Lo result hom a diy wmtcx thin fiom a diy summu 
Any dehci ney m the supply is generally felt fowaul tlie 
close ot the v aim season, when the lesmcs ot witu, 
fiumshed by the lams of the pieeedm^ cold season, hi o 
been leduccd to then lovest level by the demands of tho 
suinmei 

Othei cncumstanees also modify the influence ot ev ipoi 
ition Liam descending m a heavy continuous fall, by 
mkmg into the O iound 01 escaping into the watei 
comses, is less exposed to diminution by evapoiatun than 
seveial sepm ite showeis of iam, equivalent m tot 1 
volume, but spiead ova a lougei peuod Toiests and 
vegetation shelter the giound fiom the influence of 
evaporation and thereby, m spite of absti acting some 
of tho moisture foi then own lequnements, they augment 
the propoition of ivailable lamlall The nature and 
slope of the surface stratum, mou ovci, notably affect tho 
loss fiom evaporation Earn falling on an mpeimeablo 
stratum is almost wholly evapoiated m hot weather, when 
the surface is flat, but it flows off fiom a steep slope 
before evaporation can pioduce its full effect Ham 
readily sinks into a poious stiatum, and when a depth of 
ih ee 01 foui feet below the suiface is reached it is to a 
great extent withdrawn from the influence ot evaj oration 

Percolation— The pei eolation of ram through poious 
strata is tho origin of spnn^o and subtenanean lesenoiite 
of watei, fiom whence so many supjlic* aro domed 
bind gravel, chalk, and sandstone aie veiy absorbent 
strata , whilst the oolites and othei limestones aic per 
in cable to a smallei extent Tin excess of 1 amt ill ovci 
ciapoiatron sink 5 into the giound till it ltachcs the level 
of saturation of the sti itum by pievious i unfalls, and 
adds to the underground supply The watei thus mtio 
duced i 5 pi evented from sinkm^ lower down into lira 
c aith by encountering an undeilymg impeimeable stratum , 
and it is hmdeicd m flowing away to tho lowest point of 
the outciop of the ponneable stiatum by taction, which 
causes tho surface of saturation to slope tow aids its 
outlet, the inclination varying with the head of watei 
and the lesistanee offeied to its flow The amount of 
percolation depends upon the rainfall, the poiosity of 
the stratum, and the extent of its exposed surface , and it 
varies inversely as the evaporation, being greatest m 
winter and during heavy long continued lainfalls, and 
least m the summer and with shoil showers of ram 

Water comses — -On impermeable strata, the whole of 
the ram not lemoved by evapoiation finds it* way into 
tho watei courses Tho sti earns, however diamm te these 
strata havo a very variable discharge, as they aie rapidb 
swollen after a heavy fall of iam, and soon subside (seo 
Eiver 'Emmusum), whilst m fine summei weather 
they aro liable to be dned up Accordingly, tonential 
streams, m their natural condition, are not suitable foi 
water supply, as they tend to fail when they aie most 
wanted, and owing to then rapid flow they tarry along 
a largo quantity of matter m suspension The flow of 
streams diammg permcablo strata is moie regular, both 
on account of the smaller fall generally of the riv er bed, 
and also owing to the rainfall being delayed by peicolation 
in its passage to the river Some of the ram sinking into 
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i [ umablc stiatum tends to fmd an cutlet outsih tnc 
vdlcy m which it falls biu mist if it le j jt i hi m 
the foi in of spunks which feed the nvu ^iihnh n* i 
lowu i ut if its couise ind the 3o^ v Inti mry occm i 
moie thin eom].cnatul foi ly the _,ieaui refill ruty ot 
flow In olden turns, town , ullages, iml monistui wci 
cstibli lied on the banks cf the e shorn is tv tD lira 
ltady, ample, and ne\ei failing watu °ujily thus cn uiea 

burners oj bi un 

J mP — Tin si rq lost method cf jioiunm, j ui witu 
is to ulleot the iam as it fill fi n th cloul mcl 11 i 
m thod is a necessity while as n tioj ml eountn s, thue 
is in excessne lamidll dunug one pned of the ytai 
followed by a long diou^hl, unless the l nn sml mtc 
pameable stntum whence it can subsequent!, 1 e di iwn 
Ihese open links, how \or excavated m tie giound 
have to bo numeious, and often lu^e m e tent to illicit 
sufficient nin to supjly the wants cf tlir sunoundii 
poj illation foi seveial months , and tl i water m them i 
subject to loss fiom evaporation duim 0 the diy cts i 

Ihe collection of inn watei is ilso idv mta 0 cous m the 
nual districts ot tempeute icgiom, cspecully foi 1 i^c 
institutions and isolated mansions and faims, whcie by i 
simple arrangement of & utteis and pipes, a lai^e pio 
poition of the iam failing on the sloping roofs cm 1 c 
stoied m undei giound taul s In Iaiv,o towns the i an 
water is liable to contamiuition by smoke, dust u d oil u 
impurities, and is only^seruceible foi gaidens and v itu 
closets, oi wkeie softness is of mom consequence thin 
purity 

bjimq'y — \ very valuable 5 ouice oi wit i su L p]y is 
provided by s^ lings These spujrigs ajp u at the lev est 
j joint b of the outciop of a penncablc stntum, where it 
rests upon an impermeable btiatum (fig 1), and they 
j constitute the outflow of the iam which has peieolatul 
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through that stratum A spung depends foi it® supply 
upon the extent of the underground rcsorvon furnished 
by the permeable stiatum , and its discharge is ie 0 ul tU l 
by its level m i elation to the line of satuiation ol the 
stiatum and the resistance offered to its flow ffhc 
gathani., giound of a spring consists of tho pci lions AE, 
Db of tho pci ratable stratum drained by it which arc 
actually exposed at the surface, provided the suiface dope 
is nob very steep, and also of any impermeable suiface 
strata BCD sloping from a highei level towards tho 
peimcable outciop The position of the spring is dotei 
named by the dip Ab of the undeilymg lmicimenbie 
stiatum and the line of lea*f resist ince to the under 
ground flow When the permeable stratum coders the 
surface, and is of binall extent, as when it foims a thin 
cap to a hill, an outflow only occurs after a tall of run 
Whore a permeable stratum, with a hunted gatlieung 
ground, has a sufficient depiction at some point to cause 
the line of saturation to sink occasionally below the level 
of the outcrop, the outflowing spang is intermittent , and 
the time of the appearance of such springs (oi bournes, as 
they are termed) can be accuiately predicted by observing 
the use of the water in the neighbouring wells sunk into 
these permeable strata A spring is generally cleai, and 
free from organic impurities, as particles in suspension aic 
removed by the natural filiation, and organic matters aro 
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oxidized and eliminated in the passage of the water 
through the ground. The water, however, collects any 
soluble gases and salts which exist in the strata through 
which it flows ; and most springs contain some inorganic 
compounds in solution, depending upon the nature of the 
strata and the distance traversed. Occasionally springs 
aio so stiongly impregnated with certain substances as to 
lcceivo specific names, such as sulphuretted, chalybeate, 
and saline springs; but in such cases they are of more 
value for medicinal purposes than as sources of water- 
suppiy. The abundant springs deiived from the chalk, 
though containing considerable quantities of caibonate of 
lime, are quite suitable for domestic purposes. Spiiugs 
fiom iaige undoi ground supplies possess the advantage of 
a fairly constant temperature, as their sources arc pro- 
tected fiom atmospheric changes ; but underground waters 
are subject to the rise of temperature, experienced in 
descending below the surface of the earth, of 1° F., on the 
average, for each 52 feet of depth. . 

Small springs frequently supply little hamlets ; and a 
shallow tank, formed at the spring, into which the water 
trickles, serves as a reservoir, which is gradually filled, and 
from which water is readily drawn. Large springs may 
arford adequate supplies for towns ; but before relying 
upon such a source it is essential to gauge their discharge 
at the close of the autumn, in a dry year, so as to ascertain 
their sufficiency under unfavourable conditions. When 
springs have been selected, it only remains for the engineer 
to design suitable conduits for coiweying the water to the 
place to be supplied. The fine chalk-water springs of 
Amwell and Chadwell, in Hertfordshire, have been thus 
utilized by the Hew River Company for supplying London, 
by means of a conduit 40 miles long, completed in 1G13 ; 
and the springs issuing from the Malvern Hills furnish 
Malvern with a plentiful supply of the purest water. 

Springs were naturally much prized in ancient times, 
when the simplest moans of procuring water had to be 
resorted to ; and ignorance of their ieal origin led to their 
being tho subject of mythological legends. They were 
used for the supply of public fountains by the Greeks and 
Romans (see Fountain), and provided water for some of 
the Roman aqueducts. 

Streams and Elvers .' — In olden times, the only other 
obvious sources of water-supply, besides rain and springs, 
were the watercourses which carried off the surplus rain- 
fall. Streams and livers afford the most ample supply, 
but they become turbid iu flood-time ; and when they 
have a rapid fall, and drain an impermeable basin, they 
fail in times of drought. These objections have, however, 
boon overcome by settling-tanks, filter-beds, and storage- 
reservoirs, — so that now the principal supplies are drawn 
from these sources. The increase, indeed, of population, 
and especially the introduction of the system of discharg- 
ing the sewage of towns into the adjacent streams, have 
polluted many rivers. Fortunately, in process of time, 
some of the organic impurities are removed by aquatic 
animals and plants, and some become oxidized and thus 
rendered innocuous (see Watek),— so that, after a sufficient 
length of unpolluted flow, the river again becomes suit- 
able for supply. The enactments against river-pollution 
have attacked this evil at its source ; but some rivers, 
passing through large manufacturing centres, are hope- 
lessly contaminated with refuse products. The best 
sources of water are found in streams draining uncultivated 
mountainous districts, where a plentiful rainfall on steep 
impervious strata affords a very pure though somewhat 
intermittent supply* The freedom from habitations, the 
rapid flow of ram off the surface, the absenoe of organic 
impurities and of soluble salts, prevent any chance of 
contamination beyond occasional discoloration by peat* 


Distance, however, from hilly regions and a eonsideiable 
population render it frequently neet&sary to iu>oit to 
larger rivers, which, passing towns and villages in tliur 
course, become more or less contaminated, and, being led 
by springs from permeable strata, contain the salts dis- 
solved by those springs. London, for instance, diaws its 
principal supplies from the Thames and the Lea ; and, 
though microscopical investigations and tho reports of tho 
water-examiners are not always reassuring about the 
qualities of the water thus supplied and the lecupuativo 
powers of nature, waters containing some organic mailers 
and certaiif kinds of micro-organisms do not appear to be 
injurious, as is evidenced by the general absence ot specific 
diseases in the inhabitants supplied fiom these sources. 

Wells . — There are two distinct kinds of wells, namely, 
shallow wells, sunk into a superficial permeable stiatuni ; 
and deep wells, sunk through an impermeable stratum 
into an underlying permeable stratum. Roth kinds of 
wells tap the underground waters which are tho sources of 
springs, and furnish artificial outlets for waters which 
would either find a natural outlet in springs at the 
outcrop, or which, owing to a depression of tho strata, 
may not possess a natural outlet at a low enough level 
ever to drain the lower part of the underground reservoir. 

Shallow wells, sunk in tho ordinary manner, have long 
been used for collecting moderate supplies of water, 
where a permeable stratum, such as the Bagshot sands, or 
the gravel covering parts of the London basin, overlies a 
watertight stratum such as the London Clay, especially 
where a slight depression in tho impervious stratum 
towards the centre, or a considerable expanse of the 
surface stratum, prevents a ready outflow from the per- 
meable beds. Many parts of London were supplied for a 
long time in this manner; for the min percolating the 
bed of gravel flowed into the wells sunk in it, from 
whence the water could be drawn up. Indeed, as pointed 
out by Professor Prestwich, the growth of London was 
restricted, till the regular establishment of watei works, to 
those districts possessing a gravel subsoil, in which water 
could be readily procured, as no such facilities existed 
where the clay rose to the surface. The sites also of 
many of the older towns and villages wore doubtless 
determined by similar considerations. Shallow wells are 
still very useful in supplying scattered populations, but 
they are exposed to the worst forms of contamination 
when the houses are near together. Any surface impurities 
are washed in with the rain ; frequently cesspools are 
given an outlet into the permeable stratum from which 
the water-supply is derived ; and pumping in tho well, to 
increase the supply, creates a flow from the contaminated 
areas to the well. Such utter neglect of sanitary pre- 
cautions has led to serious outbreaks of illness ; and tho 
sparkling water from some of the old wells in tho City of 
London has proved very deleterious, from the infiltration 
into them of the decaying matter from graveyards and 
elsewhere. Shallow wells, in fact, must bo resorted to 
with great caution, and only when an absence of habita- 
tions, or a thorough inspection of tho district drained 
by the well, affords assurance of freedom from organic 
pollution. 

Deep wells, passing generally through impervious beds 
into a permeable water-bearing stratum to a depth at 
which an adequate supply of water is obtained, are mostly 
free from organic impurities, partly owing to the protection 
of the superincumbent impervious stratum, and partly to 
the filtration any impurities must undergo before reaching 
the well. The wells are usually formed by sinking a shaft 
lined with brick for the upper portion, and then carrying 
down a boring below to the requisite depth. The level oi 
the water in the well depends upon the water-level in the 
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stratum ; and generally the water has to be raised by 
pumping to the surface. Occasionally, owing to a de- 
pression of the strata, the top of the well is below the 
level of the lowest part of the outcrop of the permeable 
stratum into which the well is sunk, and the water rises 
in the well directly this stratum is reached, and iiows over 
if ^ the hydrostatic pressure is sufficient to overcome the 
friction. These latter wells, known as Artesian wells, 
have boon already described (seo Artesian Wells) ; and 
the. methods ot boring other deep wells aro precisely 
similar. Tho most favourable strata for deep wells in 
England aro the Chalk, Oolites, New Red Sandstone, and 
Lower Greensand. The yield of these wells depends upon 
the extent of the portion of the underground reservoir 
which they can dram ; and the reservoir depends for its 
supply, as in the case of springs, on the extent of the 
stratum exposed at the surface, the drainage it may 
receive from adjoining impermeable strata, and the 
amount of rainfall over these areas. As these points can 
only be roughly estimated, it is impossible to judge of 
the yield beforehand ; and much depends on the fissures 
the well may happen to pierce, as the main flow in 
many rocks takes place along their fissures. It is dis- 
advantageous to sink a well where the superincumbent 
impervious stratum is very thick, not merely because of 
the depth that has to be sunk before reaching water, but 
also on account of the slow rate of the underground flow 
at a long distance from the outcrop, and owing to tho com- 
pression of the porous stratum, by the mass above it. Tor 
instance, the deep well on Southampton Common, sunk 
through 465 feet of impervious beds, has only yielded a 
small supply of water, though carried 852 feet into tho 
chalk. A well may also prove a failure owing to a fault 
or an impervious barrier interrupting the underground 
flow, if it is sunk on the side of the fault or barrier away 
from which the dip of the stratum inclines. Thus a well 
sunk at A (fig. 2) will receive the water flowing along 



the permeable stratum; . 
whilst an adjacent deeper 'fl§| 
well at B will yield no 
water, on account of the interruption of the flow. As 
there is a limit to the underground waters, only a limited 
number of wells can be advantageously sunk within a 
certain area; and a multiplication of wells, such as has 
occurred in the London basin, permanently lowers the 
water-level of the underground reservoir, and involves 
an increased lift in pumping to maintain the supply. 
Wells drawing their supplies from the same sources as 
springs reduce the yield of the springs issuing from the 
strata which they pierce; and when these springs feed 
rivers the volume of these rivers is thereby somewhat 
diminished. Wells, however, sunk into strata draining to 
the sea-coast merely intercept water which otherwise 
would be absolutely lost A useful well for small sup- 
plies is a tube well, which consists of a series of strong 
wrought-iron pipes, between 1 and 2 inches in diameter, 
the bottom length being terminated in a point, and per- 
forated with little holes for a short distance up. The 
point is driven into the ground by a falling weight, as in 
pile-driving ; and, as the tube descends, fresh lengths of 


pipe are screwed on tho top. When the perforated pipe 
leaches a water-bearing stratum, the water entois tluough 
the holes and is laised by a pump (compare descriptions 
and diagrams of tube-wells under Plieolluji, vol. rviii. 
pp. 716-718). 

Extension of Sotppia. 

A supply obtained from wells may be increased by 
reaching the water flowing through undinined Assures or 
lying in untouched cavities, either by sinking iiesh wells, 
or by driving headings from the bottom oi existing wells 
in various directions, both of which courses worn adopted 
for extending the Brighton water-supply. Continued 
pumping sometimes improves tho supply when the stratum 
is well saturated and the drain is not sufficient to lower 
the water-level permanently. This result is due to the 
steepening of the gradient of flow towards the well by the 
depression of the water-level in the well, which increases 
the velocity of flow, whereby the channels of access aic 
cleared out and enlarged, so that the water flows more 
readily and quickly into the well than at the commence 
meat. 

The supply from springs and streams can only bo 
increased by storing up the excess of supply in the wet 
season, to make up for the deficiency in the dry season. 
This can bo accomplished by means of storage reservoirs, 
■which sometimes are found suitably provided by nature in 
the form of lakes, or may be constructed in mountain 
valleys by means of dams. 

Reservoirs. 

Lakes as Reservoirs . — A lake is a natural reservoir of 
water, caused by the influx of a. stream into a depression 
of an impermeable stratum, which is haired to a certain 
height by a ridge across its outlet, over which the 
water has to rise before it can flow away (seo Lake). 
The water of lakes is generally of exceptional purity, 
owing to its being usually supplied by the drainage 
from the impervious uncultivated ground of uninhabited 
mountainous districts, and its general fieedom from pollu- 
tion, and on account of the lake serving as a deep subsiding 
reservoir for any matters in suspension contained in the 
inflowing streams, of which the Lake of Geneva in relation 
to the tuibid upper Rhone is a notable instance. Glasgow 
is supplied with excellent water from Loch Katrine (see 
Aqueduct, vol. ii. p. 224) ; it was at one time proposed 
to supply Edinburgh from St Mary’s Loch, and London 
from Bala Lake ; and works for the conveyance of water 
from Thirlmere, in Cumberland, to Manchester are in 
progress. To increase the storage capacity of a lake 
intended to serve as a reservoir, and avoid injury to vested 
interests, the ordinary water-level of the lake has to bo 
raised by heightening the barrier at its outlet. By this 
means the lake is not unduly lowered by the drain upon 
it during the dry season, and compensation water is pro- 
vided to supply the water-rights along the stream below. 
The extent to which the water-level of the lake has to be 
raised depends upon the area of the lake, the influx into 
it, and the supply drawn off ; thus Loch Katrine, with an 
area of 3000 acres, needed only a rise of 4 feet in order 
that, with a maximum lowering of 7 feet, it might 
provide a storage of 5687 million gallons for a supply 
of fifty million gallons per day ; whereas the water-level 
of Thirlmere, with an existing area of only 350 acres, 
requires raising 50 feet to furnish a storage of 8100 
million gallons for a similar daily supply. The amount 
of water that can be collected depends on the catchment 
area, and the rainfall of the driest years, less the loss 
from evaporation; and the supply which can be relied 
upon from any definite gathering ground is given by the 
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formula Q» 62.15 A (f B-E), where Q is the daily 
supply in gallons, A is the catchment area in acres, H is the 
average annual rainfall and E the loss from evaporation, 
both in inches. 1 The storage capacity must be regulated 
by the number of consecutive days, in time of drought, 
that the supply might have to be drawn from the reservoir 
without its receiving any accession of water. This period 
has been variously estimated at from 70 to 300 days 
according to the locality ; for, owing to the smaller fluctua- 
tions in the rainfall and in the periods of drought in very 
rainy districts, and the less amount of evaporation, a 
much smaller storage suffices for very wet districts than for 
very dry ones. 

Storage Reservoirs . — Where no natural lake is available 
for a reservoir, an artificial lake may be formed by con- 
structing a dam across a narrow gorge of a mountainous 
valley, thereby impounding, in the winter, the stream 
draining the valley, and storing up a supply for the 
following summer. To prevent an escape of the water 
thus impounded, the reservoir must be formed on an 
impervious stratum, and all cracks and fissures closed, or 
the bed and banks must be rendered watertight by a 
surface layer of impervious material. Occasionally the 
configuration of the ground and the amount of storage re- 
quired render it neces- 
sary to form a series of 
impounding reservoirs 
at different levels along 
a valley, thereby in- 
creasing the number, 
but keeping down the 
height of the dams. 

Eor instance, in supplying Manchester from the Long- 
dendale valley, six large reservoirs, having a total area 
of 497 acres, and a capacity of 4160 million gallons, were 
formed in steps by dams from 70 to 100 feet high (see 
Aqueutot, vol. ii. p. 224). 

Eesebvoie Dams. 

The capacity of a reservoir depends upon the form and 
levels of the valley in which it is situated, and the height 
of the dam retaining it. As, however, the extent of the 
water surface is considerably increased by raising the 
water-level, an additional height of dam adds largely to 
the capacity of a reservoir* Thus Thirlmere, with an 
existing maximum depth of 108 feet, will have its area 
increased from 350 to 800 acres by raising the barrier 
at its outlet 50 feet. Accordingly, dams of considerable 
height are sometimes erected : as, for instance, the Entwistle 
embankment of the Bolton waterworks, retaining a 
reservoir 120 feet deep, the Villar dam, for the supply of 
Madrid, founded 158|- feet below the water-level of its 
reservoir (fig. 7), and the Earns dam* near St itienne, 
with a height of 164 feet at the water-level (fig.. 5); 
whilst the Gileppe dam, near Venders, was made 147| 
feet high (fig. 8) m preference to four dams of 95 feet. 

A reseryok dam is constructed either with earthwork in 
an .embankment sloped on each side, and with a water- 
%M puddle or concrete trench along the centre, or of 
’ emlmnkments have, till within the 
'i“^' ' A — adopted in Great 
w dams have been long ago con- 
i$troduc*4 into 




near at hand, and where a rock foundation is not easily 
attainable. All loose materia] must be removed from the 
site of the dam ; and the puddle trench in the centre must 
be carried down to a solid impervious bed (fig. 3). The 
embankment must be brought up in thin layers carefully 
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Fig. 3. — Uethertrecs Reservoir Embankment, Paisley. 

punned or rolled, the most retentive materials 
placed near the middle, and the looser materials towards 
the outside. The inner slope, facing the reservoir, is 
usually made 3 to 1, and pitched on the surface to protect 
it from the wash of the waves. The outer slope is formed 
to the angle of stability of the material employed, generally 
2 to 1 ; and occasionally berms are introduced, diminish- 
ing the liability to slips (fig. 4). The best puddled clay 
is used for the central trench ; but the remainder of the 
embankment should not be composed exclusively of clay, 
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Fig, 4. — Gladbouso Reservoir Embankment, Edinburgh, 
as stiff clay under the influence of the weather, especially 
on the exposed outer slope, tends to slip. An earthen 
dam possesses ample stability if it is perfectly solid ; but 
it may fail from the infiltration of water through it, owing 
to faulty construction, or from settlement, leading to its 
overtopping by the water in the reservoir. 

Masonry Dams . — In hot dry countries, an earthen 
embankment is liable to crack and become somewhat dis- 
integrated ; and high embankments, owing to their fiat 
side slopes, require a very large amount of material. 
Accordingly, in Spain, masonry dams have been adopted; 
and they are preferable to earthen dams when the height 
exceeds about 80 feet, and where a rock foundation can 
be secured. The Spanish masonry dam of Puentes (Lorca), 
164 feet high, was indeed built, upon piles; but it was 
eventually undermined, and settled; and the outburst of 
the water from the reservoir on its failure in 1802 
caused the loss of 603 lives. Besides a solid rock founda- 
tion, the conditions of stability of ,a masonry dam are that 
the maximum pressure shall not exceed the limit that the 
masonry can sustain without injury, and that the lines of 
resultant pressures, with the reservoir empty and full, 
shall not anywhere pass outside the middle third of the 
section of the dam, so as to prevent the possibility of 
tension at the faces. With the reservoir empty, the pres- 
sures on the dam are merely those due to its weight ; and 
the Mae of resultant pressures is the locus of the points of 
intersection of the verticals : from the centres of gravities 
of the several portions of the dam above: a series of 
horizontal lines, with the base lines of those portions (figs. 

; 5 and 8). With the reservoir full, . the water exerts a 
horfzontalvthrust against the inper Um of the dam, equal 
to the weig&t of a ;colmpn of wafer having tfee 
the -water resting against. the 
of pressure, : which xlL ~ J 

the it ' 
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the water on the portions of dam, at different distances 
from the top, with the horizontal base lines of these 
portions (figs. 5 and 8). The direction and amount of 
the resultant are readily obtained graphically by the 
parallelogram of forces, the point of application being at 
the intersection of the vertical from the centre of gravity 
with the horizontal line one-third up from the base ; for, 
by drawing the horizontal and vertical lines proportionate 
in length to the water-pressure and weight of the dam 
respectively, the diagonal represents the resultant of these 
forces both in magnitude and direction. When the inner 
face of the dam is battered, the weight of water resting 
on this face must be added to the weight of the dam 
when the reservoir is full. The resultant pressures neces- 
sarily increase with the depth; and the maximum pres- 
sure is at or near the base of the inner face when the 
reservoir is empty, and of the outer face when the reservoir 
is full. The top has only to be made wide enough to 
resist the shock of the waves and floating ice in the 
reservoir ; but the base, having to bear the weight of the 
dam together with the water-pressure, requires widening 
out adequately for the safe limit of pressure on the 
masonry not to be exceeded ; and, as the water-pressure 
with the full reservoir deflects the resultant towards the 
outer face, this face is given a considerable batter (fig. 5). 
All dams have to be raised high enough not to be over- 
topped by the highest waves in a storm, depending on the 
size and exposure of the reservoir, 

Sections of three of the largest masonry dams erected within the 
last twenty-five years, namely, Fnrens, Gileppe, and Villar (figs. 
5, 6, and 7), as well as the Vyrnwy rubble concrete dam, now in 
course of construction (fig, 8), drawn to the same scale, illustrate 
the forms adopted for these dams. The Furens and Villar dams 
follow closely the theoretical requirements ; whilst the Gileppe and 
Vyrnwy dams, with their excess of thickness, impose an un- 
necessary weight on the base, and absorb extra material, without 
any adequate compensating advantage. Provision, however, was 
made in the section of the Gileppe dam to admit of its being raised 
at some future time, and for a roadway along the top, which in 
some measure accounts for its excess of width; and the Gileppe 
and Vyrnwy dams are the first examples of such structures in 
Belgium and Great Britain. 

The Furens dam (fig. 5), constructed in 1859-66, across the 
Gouffre d’Enfer, for forming a reservoir with a capacity of 56^ 
million cubic feet, has a maximum height of 183 feet, and a length 
along the top of 337 feet; and the maximum pressure on the 
masonry is 6 '1 tons per square foot 
on the inner face, a few feet above 
the base, with the reservoir empty; 
whereas, with the reservoir full, 
the maximum pressure on the outer 
face is under 6 tons. No allowance 
was made for the arched form of 
the dam, in plan, towards the re- 
servoir, which reduces the pressure, 
due to the head of water, at the 
lower part where the valley is very 
contracted, and would have admit- 
ted of the omis- 
sion of the pro- 
jecting outer 
portion for the 
bottom 60 feet. 
A very low 
limit of pres- 
sure, in addi- 
tion to the ex- 
cess of strength 
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Fid, 5.-*l’urens Reservoir Pam, near St Etienne. 

; just referred to, was adopted/ owing tq the unprecedented height 
, and type of the Furens dam. -By raising, however, the limit to 
; 6*6 tons per square foot, it was possible to reduce the section of 
-■V; " the Ban :qam; X$8’ feet m heigh the waterdine, making it llOf 
- -feet wfde ; at the bffise, as compared with 116| feet for the Furens 

.^v/wat # ^ 

;; of the Ml height of the Furens dam, the' reduction in width 


at the base would be from 161 feet to 154 feet. 1 Any further 
raising of the limit of pressure, which might be safely effected, 
would be of little advantage for dams down to a depth of about 
100 feet, as the reduction in width is restricted by the condition 
of the middle third ; hut beyond that depth the width is regulated 
by the pressure. 

The Gileppe dam (fig, 6), built in 1869—75* having a maximum 
height of 154 feet, and a length along the top of 771 feet, retains a 
reservoir with a capacity of 423J- million cubic feet. The average 

pressure on the base 
is 8 *2 tons per square 
foot; so that, even 
allowing for the 
specific gravity ^ of 
the masonry being 
about one-seventh 
greater at Gileppe 
than at Furens, the 
maximum pressure 
on the Gileppe dam 



Fid. 6.— Gileppe Reservoir Darn, near Verviers* 

is considerably greater than on the Furens dam, in spite of its 
greater base and the smaller head of water (compare figs. 5 and 6), 
owing to the excess of material employed in its construction. 

The Villar dam (fig. 7)^built across the river Lozoya in 1870-78, 
convex towards the reservoir as at Furens and Gileppe, has a 
maximum height of 168§ feet, and a 
length along the top of 546 feot; and 
it forms a reservoir having a capacity 
of 70 § million cubic feet. It differs 
very little in height and type from 
| ^ the Furens dam ; but the form given 

to the batter of the outer face is cal- 
culated to render the pressures more 
uniform towards the "base. 

The Vyrnwy dam (fig. 8), now (1888) 
in course of construction, across the 
Vyrnwy in Montgo- 
meryshire, for form- 
ing a reservoir, 1100 
acres in area, to 
supply 40 million 

f ailons per day to 
dverpool, is to sus- 
tain a maximum 
head of " water of 
only 70 J feet; but, 
.. / 5 /',s:' as it has to be car- 

F,o. 7.— Villar Reservoir Dam. near Madrid. g thTdur- 

face, in the centre of the valley, to reach solid rock, its maximum 
height is about 140 feet, and its length along the top is 1350 
feet. The maximum pressure on the inner face with the reservoir 
empty has been estimated at 8*7 tons 
per square foot, and with the reservoir 
full at 6*7 tons on the outer face. 
These pressures are considerably in ex- 
cess of the maxima pressures on the 
Furens dam, though the head of water 
to be supported is much less, and the 
width at the base is greater in propor- 
tion to the depth. The 
pressures at the base in 
the Vyrnwy and Gileppe 
dams show that a super- 
abundant mass of material 
in a masonry dam, whilst 
involving a larger outlay, 
imposes a \ greater , pres- 
sure upon the masonry, 
whereas the stability is 
ample in the Furens type ; 

-~~~ 0 — ^ should be provided against 

bythequahiy of the material* and workmanship, rather than by 
an-extra thickness of masonry,; ■ , HV ; > V'; " ! ‘ 
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Accewory Works . — Sometimes a small dam is placed across 
the upper end of a reservoir, so a* to form a small settling 
reservoir, m which the inilowing stream can deposit any 
sediment before passing into the main icstrvoir. 

A waste wen is provided at a suitable place in the dam 
with its sill slightly lower than the highest proposed 
water-level in the reservoir, so that the surplus water, 
when this level is i cached, may How over into the lye- 
wash. Tlie length of the weir should be made sufficient 
for the discharge over it to pass ofT the inflow during a 
flood, so as to ensure the dam against being overtopped 
by a lise of water in the reservoir, which would be fatal 
to an earthen dam. To provide for a large discharge 
without a great length of weir, the sill of the w eir may be 
placed somewhat lower, and planks placed temporal ily 
across it to retain the water at its highest level on the 
approach of the summer. 

The water is drawn off from the reservoir, as required 
for supply, through an outlet culvert passingdrom a low 
level in the ie*ervoir into a conduit in the valley below. 
This culvert was formerly frequently placed thiough the 
lowest part of the dam, being readily formed during the 
construction of the dam, and giving command of all the 
water in the reservoir. Accidents, however, have often 
been traced to the unequal settlement of the earthen 
embankment near the culvert, or to infiltration of water 
into the embankment, either by escaping from the culvert 
fractured by settlement, or by finding a passage along the 
outside line of the culvert or pipes. Thus the bursting of 
the Dale Dike embankment, 95 feet high, near Sheffield, 
in 186 Jr, on the occasion of the first filling of the reseivoir 
behind it, having a capacity of 114 million cubic feet, 
which entailed the loss of 238 lives, was attributed to the 
unequal settlement and consequent cracking of the puddle 
wall over the trench in the rock in which the outlet pipes 
were laid, aggravated in this instance by the defectiveness 
of the material in the main bank, the rough manner in 
which the bank w T as raised, and the rapid filling of the 
reservoir. The percolation of the water under pressure 
along the line of outlet pipes was the cause of the gradual 
failure of the embankment, 41 feet high, across the Lynde 
Brook, Worcester, Mass., which burst in 1876 and set free 
a reservoir with a capacity of 110 million cubic feet. 

No possible considerations can justify the bmying of 
outlet pipes at the base of a high embankment, with the 
valves regulating the discharge at the outer extremity, 
whereby the water-pressure always acts along the whole 
length of the pipes, and their inspection is impracticable, 
In some cases a valve-tower is erected in the centre of the 
embankment, by which means the water can be shut off 
from a portion of the pipes. If, however, the outlet pipes 
are carried under the embankment, they should be laid in 
the^ solid ground, and should be commanded along their 
entire length by a valve-tower placed at the inner toe of 
the embankment (fig. 4). Nevertheless, it is far safer to 
carry the outlet pipes in a tunnel constructed through the 
side of the valley, beyond one end of the embankment. 
In the case of masonry dams, the outlet is generally con- 
structed in the solid rock distinct from the dam ; but at 
Yiilar the outlet culvert has been carried through the 
centre of tho dam (fig. 7). 

CONVEYANCE OP SUPPLY. 

A reservoir in a mountain valley is at a sufficient 
elevation for the water to flow by gravitation to the 
locality to be supplied ; and it is only necessary to form a 
conduit by canals, tunnels, aqueducts, and pipes, of 
adequate size in relation to the gradient, to convey the 
daily supply required (see Hydromciianiqs). In olden 
times hills were contoured, and valleys were crossed by 
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colossal aqueducts, at great expense, to obtain a regular 
inclination, which was reduced by the circuitous route that 
had to be taken (see Aqueduct). Now, however, hills 
are pierced by tunnels ; and, by the employment of cast- 
iron, deep wide valleys can be crossed by inverted siphons 
following the depressions of the land, — so that a much 
straighter course is attainable, affording better gradients, 
and therefore enabling smaller conduits to be adopted, 
which is of great importance when long distances have to 
be traversed. Thus tho waters of Thiilmore, after being 
discharged through a tunnel formed under tho Kirkstone 
Pass at the south end of the lake, instead of at tho 
natural outlet to the north, will be conveyed to Manchester 
by a conduit 96 miles long, with a total fall of 178 feet. 
Portions of the route are in tunnels, 7 feet square, the 
longest tunnel being a little over 3 miles long ; and there 
are several inverted siphons, to be formed of five cast-iron 
pipes, each 3} feet in diameter, the longest siphon being 
3J miles, and that under the river Lnne having to bear a 
water-pressure of 416 feet. The water from the Vyrnwy 
reservoir will be conveyed to Liverpool in a conduit 67 
miles long, of which 4 miles will be in tunnel, and will 
furnish a supply of 40 million gallons per day. A large 
supply of water from tho river Verdon for the district 
round Aix, serving for irrigation and manufactures, as 
well as for domestic purposes, is conveyed across the 
valley of St Paul in an inverted siphon formed of two 
wrought-iron tubes, each 5f feet in diameter. 

The water obtained from rivers in low districts, and 
from wells, has to be raised by pumping to the height 
necessary to obtain a proper pressure for supply ; and the 
pumps ha\ e to bo in duplicate, to prevent a failure in tho 
supply in the event of a break-down. Thus the water- 
supply of London has to be raised by pumping to fill tho 
service reservoirs. 

Purification. 

The water obtained for supply is frequently not 
sufficiently pure to be at once distributed for domestic 
purposes. The impurities to which water is liable are of 
three kinds, namely, particles of matter in suspension, 
inorganic substances in solution, and organic matters in 
solution or of extreme minuteness. Suspended matters 
are readily removed by subsidence if the particles are 
heavy, and by filtration if the particles are flocculent or 
light. Some inorganic compounds are readily removed, 
whilst others cannot bo dealt with in a practical manner. 
The removal of organic impurities is of tho most im- 
portance, and the most difficult, which has led to tho 
great care exercised in selecting unpolluted supply. 

S ettl i ng-Reservoirs . — Allusion has already been made 
to subsiding reservoirs formed at the head of large storage 
reservoirs ; the object of these, however, is rather to pro- 
vent the accumulation of silt and sand in the principal 
reservoir than for the purpose of purification, but the 
principle is the same. Supplies from large leservoirs are 
generally free from matters in suspension, except some- 
times during heavy floods, owing to the subsidence in tho 
reservoir itself ; but river supplies have often to be led 
into settling-reservoirs, where the water, whilst at rest, 
can deposit its heavier particles before passing on to the 
filter-beds for the removal of the lighter portions* 

Filter-Beds . — Over the bottom of brick tanks layers of 
clean material are spread, decreasing in coarseness from 
small rubble to sharp sand, with a total average thickness 
of about 4 feet. The actual filtration is effected by 
the upper layer of Band; and the lower layers allow the 
passage of the water unaccompanied by the sand* The 
efficiency of the filtration depends upon the slowness of 
the passage of the water, which should not exceed a flow 
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of from to 3 gallons per square foot of area per hour. 
The filter must periodically bo cleaned by scraping off the 
top surface of the sand, which becomes choked with the 
matter removed from the water ; and after a time a fresh 
layer of sand has to be provided. Filtration, though in 
itself a puiely mechanical operation, has been found to 
reduco the organic impurities in the water, which must be 
due either to their oxidation from exposure in thin layer* 
to the air in the process of filtering or to the actual 
xemoval of very minute organisms floating in the water, 
or probably to both causes combined. 

Filters of spongy iion mixed with gravel wen# set up at 
the Antwerp waterworks in 1881, and arrested a quantity 
of matter which had passed through an upper layer ot 
sand, and proved very efficient agents for purification. 
Their large cost, however, their becoming rapidly clogged 
and caked on the top, necessitating tho removal of the 
upper layer of sand to break up tho hard top iron crust, 
and the rather frequent renewal of the iron required, as 
compared with sand, were a bar to the extension of tho 
system, which had become inadequate for its work. 
Eventually, it was found that the purification could be 
effected more economically and rapidly, and quite as 
effectually, by scattering cast-iron borings in the water as 
it flowed through horizontal revolving cylinders, furnished 
with projecting plates fastened at intervals round the 
inside, which, in revolving, scooped up the iron at the 
bottom, which had fallen through the water, and dis- 
charged it on reaching the top. The iron is first converted 
into ferrous oxide, FeO, which dissolves, at least partly, 
as bicarbonate, and then by further oxidation into ferric 
oxide, Fe 2 0 3 , which readily precipitates, and is easily 
removed by filtration through sand, a small portion only 
of the oxide remaining in solution. Iron appears to 
purify water from organic matter, pailly by its fatal 
influence on the growth and even life of micro-organisms, 
and partly by dragging down the floating organisms in 
the process of precipitation. 

Softening Water . — Many waters drawn from springs, 
wells, and rivers fed by springs contain inorganic salts in 
solution, and, though innocuous and pleasant for drinking, 
aie not good for general domestic and manufacturing 
purposes, owing to their curdling soap and encrusting 
kettles, boilers, and pipes. This quality, known as 
hardness , is mainly due to salts of lime, which are found 
in large quantities in waters drawn from the chalk. Most 
of the lime in solution is in the form of bicarbonate, 
Ca0.2C0 2 , having been produced from the very slightly 
soluble carbonate of lime, CaO.C0 2 , of which chalk and 
other limestones are mainly composed, by combination 
with free carbonic acid, C0 2 . It is only therefore neces- 
sary to remove half of the carbonic acid from the bicar- 
bonate to reconvert it into the insoluble carbonate. This 
can be done either by boiling, which drives off the excess 
of carbonic acid, depositing the carbonate of lime which 
forms the troublesome incrustation in pipes and boilers 
where chalk water is used, or by adding caustic lime, 
CaO, to the water, which, combining with the excess of 
carbonic acid, reduces the bicarbonate, forming carbonate 
of lime, which is precipitated. This reaction is indicated 
by the formula Ca 0 + Ca0.2C0 2 -2Ca0.C0 2 , and is the 
basis of Dr Clark's process for softening water. To 
indicate the degree of hardness of various waters, Dr 
Clark's scale of 1 degree of hardness for each grain of 
chalk in 1 gallon of water is employed. Some waters 
have 22 °, or even more degrees of hardness; and all 
waters are termed hard which contain more than 5°; but 
by the softening process waters of 22 ° of hardness can 
be reduced to about 5°. The remaining or permanent 
hardness consists of sulphate of lime and other soluble 


salts. The conversion of tho bicarbonate in the process 
of softening is rapid ; but the difficulty of dealing with 
the fine precipitate, uhieh requires time to settle, has 
hindered the genoial adoption of the process, though it 
has been applied successfully at various works deriving 
their supply from chalk wells. Tho precipitation of the 
carbonate of lime in tho softening process has been 
observed to remove to a great extent the micro-organisms 
in the water, confirming tho view expressed above, that 
precipitation sweeps down v ith it the minute germs, as in 
this case the chemical actiou could not influence them. 
The waters obtained from mountainous districts are veiy 
soft, and therefore veiy valuable foi manufacturing 
disti icts ; but they have more action upon lead, and are 
more liable to absorb organic impurities than water 
highly charged with inorganic salts. 

Storage. 

Quantity of Daily Supply . — The water-supply required 
is estimated" in gallons per head of population, with 
additions in manufacturing districts for trade purposes. 
The consumption varies greatly in different towns, ranging 
from about 12 to 50 gallons per head per day; and it 
depends more upon the fittings and other sources of waste 
than upon the habits of the population, though the con- 
sumption per head is greater in the wealthier quarters. 
An ample supply, for domestic and general requirements, 
is from 20 to 25 gallons per head daily. The actual rate 
of consumption varies wi£h the time of day, and also with 
the period of the year, being greatest between 7 and 
10 a.m., and in June, July, and August, and least from 
9 p.m. to 5 a.m., and in January, Februaxy, and March. 

Whore the quality of the supply drawn from different 
sources varies, as in London (the water from the deep 
wells in the chalk being far superior to that derived from 
the Lea), and where filtration has to be largely adopted, 
it is unfortunate that the best supply cannot be devoted 
to drinking and cooking, and the inferior in quality and 
unfiltered waters used for cleaning, for gardens, stables, 
water-closets, flushing sewers, watering the streets, and 
extinguishing fires. .Besides, however, the cost of a 
duplicate system of mains and pipes, with the addition, in 
London, of difficulties between independent companies, the 
carelessness of persons in drawing from the two supplies 
has been considered a bar to this separation. It i 3 possible, 
however, that, when the population becomes still more 
dense, and pure water more difficult to obtain, these objec- 
tions may be overruled, and the purest supply devoted to 
special uses. 

Service-Reservoir . — To provide a sufficient reserve for 
sudden demands, such as for a fire, and to ensure an 
adequate supply to every house, a service-reservoir has to 
be constructed, into which the water from the source of 
supply is led. The reservoir consists generally of a brick 
or concrete tank, rendered inside with cement, sunk in 
the ground, and roofed over with brick arches resting on 
the side walls and intermediate pillars, over which a 
covering of earth is spread. By this means light and 
heat are excluded, which, together with a depth of at 
least 15 feet of water, prevents the growth of minute 
aquatic plants, of which the germs are found in some well 
waters, particularly from the Hew Bed Sandstone, and 
maintains the water at a tolerably even temperature. The 
reservoir should have a capacity of not less than twenty- 
four hours’ supply, and should be at a sufficient elevation 
to command the whole of the district it serves, and if pos- 
sible afford a good pressure on the fire-hydrants. Where 
a town stands at very different levels, separate reservoirs 
at different elevations for supplying the high-level and 
low-level districts are advisable, to equalize the pressure, 
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Tho water is led from the service-reservoir through cast- 
iiou mains to tlio branch mains, from which the service 
pipes convoy it to the several houses. Lead is generally 
preferred for house connexions, owing to tho facility with 
winch it can be adapted to structural requirements. The 
only objection to it is that it is attacked by some very 
soft waters, oxide of load being formed, which is partially 
soluble and very injuiious to health. With free carbonic 
acid, however, the pipe becomes coated with caibonate of 
lead, which is insoluble in water and protects the pipe 
hom further action. Peat also in water piotects the lead 
pipes, by depositing a surface film. In the case of hard 
waters, the lead soon becomes coated with sulphate of 
lime. Accordingly, it is only under exceptional conditions 
that the employment of lead for pipes is deleterious ; but 
it should be prohibited for the lining of cisterns where 
the water may be stored for long periods. 

Domestic filtets are very valuable for local well and 
spring supplies, and afford an additional safeguard against 
accidental impurities in public supplies (see Filter). 

Intermittent and Constant Supply .' — Formerly the com- 
mon form of supply was on the intermittent system. On 
this plan, each house is provided with a cistern, into which 
water from the main is admitted for a short period, once 
or twice a day, by means of a valve on each service main, 
which is opened and closed by the turncock for each 
separate district. When the cistern is filled, the inlet 
pipe is closed by the rising of the floating ball shutting 
the ball tap. The supply is, accordingly, limited to tho 
contents of the cistern, except during tho short period tho 
water is turned on ; and the cistern is proportioned to the 
accommodation of the house. The water in these open 
cisterns is liable to contamination from impurities of 
various kinds settling in them and not being cleaned out ; 
and it is often exposed to heat, a smoky atmosphere, and 
dust, and sometimes to sewage gas. Moreover, in the 
event of a fire, the turncock has to be summoned before 
a supply of water can be obtained Accordingly, the 
adoption of the constant system has been urged, and in 
many places earned out. The advantages of drawing a 
fresh supply always direct from the main, and of having 
an ample supply constantly at hand to meet any emergency 
are unquestionable ; but the constant supply of water 
necessitates the strengthening and very careful inspection 
of the pipes, joints, and fittings, to prevent fracture and 
avoid, leakage under a continual and increased pressure 
and is liable to lead to a careless waste of water if 
unchecked by a meter. Before substituting a constant 
for an intermittent supply, it is essential to overhaul 
thoroughly the pipes and joints, and to substitute screw- 
down taps, which close gradually, for the leaky suddenly, 
closing plug-taps, which throw a sudden pressure on the 
pipes._ Waste in water-closets can be stopped by the 
insertion of a waste preventer, which only allows a definite 
quantity of water to pass each time the plug is raised (see 
Sewbbaoe). The detection of accidental waste from 
leakages has been much facilitated by the introduction of 
a waste-water meter, which records graphically, on a 
revolving cylinder, thB amount of water which is passing 
the place where the meter is fixed. By fixing the meter 
on one of the district mains at night, when most of the 
recorded flow is running to waste, and shutting off suc- 
cessively the service .pipes through which water is heard 
to be flowing, the change in the diagram of flow at each 
dosing of a service pipe localizes the position and extent 
of / a fV 1 ™g at what places leaks must 

fi^t^S®^ {*“ Worat ’ needin g attention 
firafe This method of inspection was first adopted at 


Liverpool in 1873; and, besides* effecting a considerable 
economy, it enabled the constant service to be restored, 
which the previous waste had rendered impracticable. 

Water-Meters . — There are two classes of watcr-meteis, 
— the positive and the inferential. Tho positive meter, 
such as Kennedy’s and Frost’s piston meters, measure* 
the actual quantity of water passed through it, as record ul 
by the strokes of a piston working in the cylinder, which 
is successively filled from the top and bottom, and alibi ds 
a measure of the water introduced ; whilst tho inferential 
motor, such as that of Hiemens, measures only the i solu- 
tions of a turbine actuated by the flow of the passing watt i, 
of which the quantity is deduced from the velocity. The posi- 
tive meter is more accurate, and measures very small flows , 
whereas the turbine meter may sometimes not bo tinned 
by very small flows which are gradually increased. Measiu e 
ment by meter would seem naturally to follow the adoption 
of the constant service for domestic supply, as well as for 
manufactories. Its general adoption has, however, been 
hindered by the fear that a charge by quantity, instead of 
by rental, might press unduly upon tho poorer classes 
and induce them to stint themselves of a proper supply, 
and also the difficulty of obtaining a very cheap and at 
the same time a perfectly trustworthy meter of adequate 
durability. To avoid tho possibility of chocking a suffi- 
cient use of water in the poorer tenements, it lias been 
proposed to allow a definite supply at tho 01 dinary rate, 
and only to charge by meter for any excess out this 
amount. ( L# Vt 

WATERTON, Charles (1782-1865), naturalist and 
traveller, descended from a very ancient English family, 
was born at Walton Hall, near Pontefract, Yorkshire, in 
1782. After being educated at the Roman Catholic college 
of Stonyhurst, and travelling a shoit time on tho 
Continent, he went to Demerara to manage some estates 
belonging to his family. He continued in this occupa 
tion for about eight years, when he began those wander- 
ings upon the results of which his fame as a naturalist 
principally rests. In his first journey, which began in 
1812, and the principal object of which was to collect 
the poison known as curari, he travelled through British 
Guiana by the Demerara and Essequibo rivers to tho 
frontiers of Brazilian Guiana, making many natural history 
collections and observations by the way. After spending 
some time in England ha returned to South America 
in 1816, going by Pernambuco and Cayenne to Biitisb 
Guiana, where again he devoted his time to tho most 
varied . observations in natural history. For the third 
time, in 1820, ho sailed from England for Demerara 
and again he spent his time in similar pursuits. Anothor 
sojourn in England of about three years was foliowod 
by a visit to the United States in 1824 : and, having 
touched at several of the West India islands, he again 
went on to Demerara, returning to England at the end of 
the year. In 1828 he published the results of his four 
journeys, under the title of Wanderings in South America. 

* consisting largely of a collection of observations on the 
appearance, character, and habits of many of the animals 
to be found in British Guiana. Waterton was a keen and 
aocumte observer, and his descriptions are of a graphic 
and humorous character, rarely to be found in works on 
natural history. He married in 1829, and from that time 
lived mostly at Walton Hall, devoting himself to tho 
improvement of his estate, to country pursuits, and to 
natural history observations. Waterton also published 
three series of essays on various subjects connected 
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y ATERTO Wif, a city of the United States, the county 
seat of Jefferson county, Hew York, ia situated upon both 
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sides of Black River, 7 miles above its mouth, and is 1 10 
miles north-west of Albany. It is laid" out rather iiregu- 
larly, with 60 miles ol streets, is supplied with watei by 
pumping, water-power being used, and is well seweied. 
The population in 1880 was 10,697, including 2111 of 
foreign birth. Tho river at this point is GO yauls wide. 

It falls 112 feet in two miles, and flows tluough tho city 
in a succession ot rapids, furnishing a magnificent water- 
power to tho numeious paper, woollen, and cotton mills 
and machine shops which lino its banks. 

Tho /list settlement was made m 1800, and the town had a upid 
giowth horn the stait. The city was chuteicd in 1 8<?9. 

WATERTOWN, a city in Jefferson and Dodge counties, 
Wisconsin, United States, is situated upon both sides of 
Rock river, in a rich farming region. Its population in 
1880 was 7883, 3072 of them of foreign birth. The river 
furnishes a valuable water-power for extensive manufac- 
tures. Watertown contains tho North-Western University, 
a Lutheran institution, and a Roman Catholic seminary. 
About two-thirds of the prosent population are Germans 
or their dnoct descendants. 

WATERWORKS. See Water-Supply. 

WATFORD, an ancient market town of Uorts, is situated 
on a ridge of gravel overlooking the river Colne, on tho 
Giand Junction Canal and on tho London and North- 
Western Railway, branches of which hero diverge to St 
Albans and to Rickmans worth, 8 miles south-west of St 
Albans and Vi\ north-west of London by rail, the distanco 
by road from Charing Cross being 15 miles. It consists 
chiefly of one spacious street, about l\ mile in length, 
running noith- westwards from the river. A bridge con- 
nects it with Bushey on the south side of the river, a suburb 
chiefly of villas. The church, dedicated to St Alary, with 
embattled tower, and spire 100 feet high, was restored in 
1871 at a cost of £11,000. The other principal public 
buildings aie the masonic hall (1873), the public library 
and school of art, a building of brick in the Gothic style, 
erected in 1873-74 at the cost of £3400, tho county court 
and sessions-house, the agricultural hall, and the literal y 
institute. Among the benevolent institutions are the 
London Orphan Asylum, founded in 1813, rebuilt in 1870 
in tho Elizabethan btyle, and having accommodation for 
COO children; tho almshouses of the Salters Company, 
London, and the almshouses erected in 1876 by the countess 
of Essex for superannuated servants. There is a cemetery 
of 14 acres laid out in 1858. For tho water-supply of the 
town a leservoir capable of containing one million gallons 
has lately been constructed. The town possesses corn-mills, 
breweries, malt-kilns, and an iron foundry. Thepopulation 
of the urban sanitary district (area 530 acres) in 1871 
was 7461, and in 1881 it was 10,073. In 1882 the area 
of the uiban sanitary district was extended to 871 acres ; 
the population of that area in 1881 was 12,162. 

Watford is not mentioned in Domesday, being then included in 
the manor of Cnshio, belonging to the abbey oi St Albans. The 
town received the grant of a maikel from Henry I. when the 
abbey of St Albans ^as dissolved m 1549, Watfoid fell to tho 
crown. In 1609 it came into tho possession of Thomas Marbuiy, 
and it has belonged to the earls of Essex since 1767. 

WATSON, Richard (1737-1816), bishop of Llandaff, 
was bom in August 1737 at Heversham, in Westmorland, 
and was tho son of the master of the grammar school of 
that place. Ho was entirely educated by his father, who 
sent him in 1754 to Trinity College, Cambridge, with “a 
considerable stock of classical learning, a spirit of per- 
severing industry, and an obstinate provincial accent.” 
He was elected a fellow of Trinity in 1760, and about the 
same time had the offer of the post of chaplain to the 
factory at Bencoolen. “You are too good,” said tho 
master of Trinity, " to die of drinking punch in the torrid 
and Watson, instead of becoming, as he had flattered 


himself, a great Orientalist, lemaincd at home to be 
elected protestor of chemistiy, a science of which ho did 
not ai tho time possess the simplest uidiments. “ 1 buried 
myself,” ho says, “ in my laboratory, and in fourteen 
months read a course of chemical lectuios to a very lull 
audience.” Not the least of his sen ices was to pioeure 
an endowmonl for tho chair, which suvul a» a piecedonfc 
in similar instances. 

In 1771 he became a candidate for the logins pro- 
fessorship of dbiuity, and at the ago of thiity-iour gained 
what he calls “ the Hist place for honour in the um\eirity,” 
“and,” he adds, “ exclush o of tho ma^tuship ot Trinity 
College, I have made it the first fovpioflt. I found it not 
worth £330 a year; it is now (1814) worth £1000 at 
the least.” Ho did not entirely renounce the study of 
chemistry : in 1768 ho had published Insfilittionn 21c ltd 
htrqiCiX, intended to give a scientific form . to chemistry 1)> 
digesting facts established by experiment into a connected 
series of prepositions. In 1781 he followed this up with 
a volume of Chemical JS^ai/% which Davy told Vo Quinccy 
remained as late as 1813, after all recent discoveries, 
unsurpassed as a manual of intioductoiy discipline. But 
on the day on which he composed his preface he burned 
all his chemical manuscripts, and never returned to tho 
subject. Ilis course as professor of divinity was no loss 
decisive. “I reduced the study of divinity into as 
narrow a compass as I could, for I determined to study 
nothing but my Bible.” Ho produced several anonymous 
pamphlets on the liberal side in the subscription con- 
troversy and other topics of the day, and some semons, 
one of which was thought likely to have involved him in 
a prosecution, but which, Dunning said, contained ‘‘just 
such treason as ought to be preached once a month at St 
James's.” It is said to have prevented his obtaining 
the provostship of Trinity College, Dublin. In 1776 he 
answered Gibbon’s chapters on Christianity, and had the 
honour of being one of the only two opponents whom 
Gibbon treated with respect. In 1781 he was prostrated 
with a malignant fever, from the effects of which he never 
wholly reeoveied, and which served as an excuse for that 
neglect of many duties which lemains the chief stain upon 
his character. He had always opposed the American War, 
and when tho accession of Lord Shelburne to power in 
1782 afforded tho then unfrequent opportunity of advanc- 
ing a Liberal in politics and religion to a bishopric, Watson 
was made bishop of Llandaff, being permitted to retain 
his other preferments on account of the poverty of the see. 
Shelburne, he says, expected great service fiom Mm as a 
pamphleteer, but Watson proved from the ministerial 
point of view a most impracticable prelate. He imme- 
diately brought forward a scheme for improving the con- 
dition of the poorer clergy by equalizing the incomes of 
the bishops, the reception of which at the time may be 
imagined, though it was substantially the same as that 
carried into effect by Lord Melbourne’s Government fifty 
years later. Watson now found that he possessed no 
influence with the minister, and that he had destroyed his 
chance of tho great object of his ambition, promotion to a 
better diocese. Neglecting both his see and his professor- 
ship, to which latter he appointed a doputy described as 
highly incompetent, he withdrew to Calgarth Park, in his 
native county, where ho occupied himself largely in form- 
ing plantations and the improvement of agriculture. Ho 
nevertheless frequently came forward as a preacher and a 
speaker in the House of Lords, but his only very con- 
spicuous appearance before the public was his warm 
support of the prince of Wales’s unqualified claim to the 
regency on the insanity of Iho king in 1788, which com- 
pleted his disgrace at court. In 1796 ho published his 
Apology for the Bible, in answer to Thomas Paine, at 
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presort! the best known of bis numerous writings. It was 
most effective in its day; in ours Christianity would 
haidly be attacked or defended by the arms employed by 
either disputant. Undismayed by the displeasure of the 
court, or perhaps hoping to overcome it, Watson continued 
to exert his pen with vigour, and in general to good 
purpose, denouncing the slave trade, advocating the union 
with Ii eland, and offering financial suggestions to Pitt, 
who seems to have frequently consulted him. In 1798 
his Address to tlie People of Great Britain, enforcing 
resistance to French arms and French principles, ran 
through fourteen editions, but estranged him from many 
old friends, who accused him, probably with injustice, of 
aiming to make his peace with the Government. In 1807 
the advent of a Whig ministry almost brought the coveted 
preferment within reach. Had Dr Markham died a few 
months sooner Watson would have been archbishop of 
York. Such a disappointment might palliate the querulous 
strain of his conversation and published references to 
himself, though it could not render it dignified or decorous. 
l)e Quincey, however, who knew the bishop personally in 
his latter years, while severely criticizing his complaints, 
allows that his temper had not been soured by disappoint- 
meat. “His lordship was a joyous, jovial, and cordial 
host.” He died on July 2, 1816, having occupied his 
latter years in the composition and revision of an autobio- 
graphy, which, with all its egotism and partiality, is a 
valuable work, and the chief authority for his life. 

As an advocate of Iibeial principles in church and. state, Watson 
stands almost alono among the prelates of liis day ; and it cannot be 
said that liis longing, for pieferment, violent and unbecoming as 
it was, seduced him into moau actions ox unworthy compliances. 
His character is high enough to make it cause for regiet that it 
should stand no . higher, as jit easily might if he had possessed a 
meet sense of dignity and had not mcasuxed success so exclu- 
sively by the attainment of wealth and station. Hai d-headed and 
pushing, ho yet had an intellectual conscience ; the two main ele- 
ments of his character stood m each other’s way : he failed as a 
courtier, and did not leave a wholly unblemished reputation as 
a patriot. As a bishop he neither was nor endeavoured to be 
anything ; as an ecclesiastical statesman it was his misfoitune to 
have been bom fifty yeais too soon. His massive but unoriginal 
intellect is justly characterised by De Quincey as (£ robust and 
commonplace. ” ^ <3. \ 

' WATT, James (1736-1819), the inventor of the 
modern condensing steam-engine, was born at Greenock 
on the 19th of January 1736. His father was a small 
merchant there, who lost his trade and fortune by unsuc- 
cessful speculation, and James was early thrown on his 
own resources. Having a taste for mechanics he made 
his . way to London, at . the age of nineteen, to learn the 
business of a philosophical-instrument maker, and became 
apprenticed to one Morgan, in whose service he remained 
for twelve months. From a child he had been extremely 
delicate, and the hard work and frugal living of his London 
pupilage taxed his strength so severely that he was forced 
at the end of a year to seek rest at home, not, however 
until he had gained a fair knowledge of the trade and 
become handy m the use of tools. Before going to London 
he had made acquaintance with some of the professors in 
Glasgow college, and on his return to Scotland in 1756 he 
sought them out and obtained work in repairing astrono- 
mical instruments. He next tried to establish himself as 
an instrument maker in Glasgow, but the city guilds 
would not recognize a craftsman who had not served 
the full term of common apprenticeship, and Watt was 
forbidden to open shop jm the burgh. The college, how- 
its protection, and in 1757 he was 
established m its precincts with the title of mathematical- 
lnstrument maker to the university. 
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his intimate mends, and with them lie olten discussed the 
possibility of improving the bteam-engine, of v hieh at that 
time Newcomen’s was the most advanced type. The 
engine was then applied only to pumping water, — chicily 
in the drainage of mines; and it was so clumsy and 
wasteful of fuel as to be but little used. Home early 
expeiiments of Watt in 1761 or 1762 led to no posiiho 
result, but in 1764 his attention was seriously drawn to 
the matter by having a model oi Newcomen’s engine, which 
formed part of the college collection of scientific apparatus, 
given him to repair. Having put the model in ordet, he 
was at offee struck with its enormous consumption oi 
steam, and set himself to examine the cause of this and to 
find a remedy. 

In Newcomen’s engine the cylinder stood vertically 
under one end of the main lever or “ beam ” and was open 
at the top. Steam, at a pressure scarcely greater than 
that of the atmosphere, was admitted to the under side ; 
this allowed the piston to be pulled up by a count orpoisc 
at the other end of the beam. Communication with the 
boiler was then shut off, and the steam in the cylinder 
was condensed by injecting a jet of cold water irom a 
cistern above. The pressure of the air on the top of the 
piston then drove it down, raising the counterpoise and 
doing work. The injection water and condensed steam 
which had gathered in the cylinder were drained out by *1 
pipe leading down into a well 

Watt at once noticed that the alternate heating and 
cooling of the cylinder in Newcomen’s engine made it 
work with tedious slowness and excessive consumption of 
steam. When steam was admitted at the beginning ol 
each stroke, it found the metal of the cylinder and piston 
chilled by contact with the condensed steam and cold 
injection water of the previous stroke, and it was not 
until much steam had been condensed in heating tin* 
chilled surfaces that the cylinder was able to fill and tin* 
piston to rise.. His first attempt at a remedy was to list* 
for the material of the cylinder a substance that would 
take in and give out heat slowly. Wood was tried, but it 
made matters only a little better, and did not promise to 
be durable. Watt observed that the evil was intensified 
whenever, for the sake of making a good vacuum under 
the piston, a specially largo quantity of injoction water 
was supplied. 

He then entered on a scientific examination of the pro- 
perties of steam, studying by experiment the relation of iU 
density and pressure to the temperature, and concluded 
that two conditions were essential to the economic use of 
steam in a condensing steam-engine. Ono was that the 
temperature of the condensed steam should be as low as 
possible, 100° F. or lower, otherwise the vacuum would 
not be good; the other was, to quote his own words, 
that the cylinder should be always as hot as the steam 
which entered it.” In Newcomen’s engine these two eon- 
ditions were incompatible, and it was not for some months 
that Watt saw a means of reconciling them. Early in 
1765, while walking on a Sunday afternoon in Glasgow 
Green, the idea flashed upon him that, if the steam were 
condensed in a vessel distinct from the cylinder, it would 
be practicable to make the temperature of condensation 
low, and still keep the cylinder hot. Let this separate 
vessel be kept cold, cither by injecting cold water or by 
lettmg.it stream over the outside, and let a vacuum bo 
maintained in the vessel. Then, whenever communication 
was made between it and the cylinder, steam would pass 
over from the cylinder and be condensed ; the pressure in 
the cylinder would be as low as the pressure in the con- 
denser, but .the. temperature of the metal of the cylinder 
would remain high, since no injection water need touch it, 
Without delay Watt put this idea to the test, and found 
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that the separate condenser did act as he had anticipated. 
To maintain the vacuum in it he added another new 
organ, namely, the air-pump, the function of which is to 
remove the condensed steam and water of injection along 
with any air that gathers in the condenser. 

To further his object of keeping the cylinder as hot as 
the steam that entered it, Watt supplemented his great 
invention of the separate condenser by several less notable 
but still important improvements. In Newcomen’s engine 
a layer of water over the piston had been used to keep it 
steam-tight; Watt substituted a tighter packing lubricated 
by # oil. In Newcomen’s engine the upper &nd of the 
cylinder was open to the air ; Watt covered it in, leading 
the piston rod through a steam-tight stuffing-box in the 
cover, and allowed steam instead of air to press on the top 
of the piston. In Newcomen’s engine the cylinder had no 
clothing to reduce loss of heat by radiation and conduction 
from its outer surface ; Watt not only cased it in non-con- 
ducting material, such as wood, but introduced a steam- 
jacket, or layer of steam, between the cylinder proper and 
an outer shell. All these features were specified in his 
first patent, in words which have been quoted in the article 
Steam-Engine, vol. xxii. p. 475 (q,v.). 

This patent was not obtained till January 1769, nearly 
four years after the inventions it covers had been made. 
In the interval Watt had been striving to demonstrate the 
merits of his engine by trial on a large scale. His earliest 
experiments left him in debt, and, finding that his own 
means were quite insufficient to allow him to continue 
them, he agreed that Dr Roebuck, founder of the Carron 
iron-works, should take two-thirds of the profits of the 
invention in consideration of his bearing the cost. An 
engine was then erected at Kinneil, near Linlithgow, where 
Roebuck lived, and this gave Watt the opportunity of 
facing many difficulties in details of construction. But 
the experiments made slow progress, for Roebuck’s affairs 
became embarrassed, and Watt’s attention was engaged 
by other work. He had taken to surveying, and was fast 
gaining reputation as a civil engineer. In 17G7 he was 
employed to make a survey for a Forth and Clyde canal, 
— a scheme which failed to secure parliamentary sanction. 
This was followed during the next six years by surveys 
for a canal at Monkland, for another through the valley 
of Strathmore from Perth to Forfar, and for others along 
the lines afterwards followed by the Crinan and Caledonian 
Canals. He prepared plans for the harbours of Ayr, Port- 
Glasgow, and Greenock, for deepening the Clyde, and for 
building a bridge over it at Hamilton. In the course of 
this work he invented a simple micrometer for measuring 
distances, consisting of a pair of horizontal hairs placed in 
the focus of a telescope, through which sights were taken 
to a fixed and movable target on a rod held upright at 
the place whose distance from the observer was to be 
determined. The micrometer was varied in a number of 
ways; and another fruit of his ingenuity about the same 
time was a machine to facilitate drawing in perspective. 

Meanwhile the engine had not been wholly neglected. 
Watt had secured his patent; the Kinneil trials had given 
him a store of valuable experience ; Roebuck had failed, 
but another partner was ready to take his place. In 1768 
Watt had made the acquaintance, through his friend Dr 
Small, of Matthew Boulton, a man of energy and capital, 
who owned the Soho engineering works at Birmingham. 
Boulton agreed to buy Roebuck’s share in the invention, 
and to join Watt in applying to parliament for an Act to 
prolong the term of the patent. The application was 
successful. In 1775 an Act was passed continuing the 
patent for twenty-five years. By this time the inventor 
had abandoned his civil engineering work and had settled 
in Birmingham, where the manufacture of steam-engines 


T T 413 

was begun by tho firm of Boulton and Watt The 
partnership was a singularly happy one. Boulton had tho 
good senso to leave the work ot inventing to Watt, in 
whose genius he had the fullest faith ; on the other hand, 
his . substantial means, his enterprise, resolution, and 
business capacity, supplied what was wanting to bring the 
invention to commercial success. 

During the next ten years we find Watt assiduously en- 
gaged in developing and introducing the engine. Its first 
and for a time its only application was in pumping ; it was 
at once put to this use in the mines of Cornwall, where 
Watt was now frequently engaged in superintending the 
erection of engines. Furthor inventions were lequirod to 
fit it for other uses, and these followed m quick succession. 
Watt’s second steam-engine patent is dated 1781. It de- 
scribes five different methods of converting the reciprocat- 
ing motion of the piston into motion of rotation, so as to 
adapt the engine for driving ordinary machinery. Tho 
simplest way of doing this, and the means now universally 
followed, is by a crank and fly-wheel ; this had occui red to 
Watt but had meanwhile been patented by another, and 
hence he devisod the “ sun and planet wheels ” and other 
equivalent contrivances. A third patent, in 1782, con- 
tained two new inventions of the first importance. Up to 
this time the engine had been single-acting; Watt now 
made it double-acting ; that is to say, both ends ot the 
cylinder, instead of only one, were alternately put in com- 
munication with the boiler and the condenser. Up to this 
time also the steam hrid been admitted from the boiler 
throughout the whole stroke of the piston ; Watt now intio- 
duced the system of expansive working, in which the ad- 
mission valve is closed after a portion only of the stroke is 
performed, and the steam enclosed in the cylinder is then 
allowed to expand during the remainder of the stroke, 
doing additional work upon the piston without making 
any further demand upon the boiler until the next stroke 
requires a fresh admission of steam. He calculated that, 
as the piston advanced after admission had ceased, the 
pressure of the steam in the cylinder would tall in the 
same proportion as its volume increased, — a law which, 
although not strictly true, does accord very closely with the 
actual behaviour of steam expanding in the cylinder of an 
engine. Recognizing that this would cause a gradual 
reduction of the force with which the piston pulled or 
pushed against the beam, Watt devised a number of con- 
trivances for equalizing the effort throughout the stroke. 
He found, however, that the inertia of the pump-rods in 
his mine engines, and tho fly-wheel in his rotative engines, 
served to compensate for the inequality of thrubt sufficiently 
to make these contrivances unnecessary. His fourth patent, 
taken out in 1784, describes the well-known “parallel 
motion,” an arrangement of links by which the top of the 
piston-rod is connected to the beam so that it may cither 
pull or push, and is at the same time guided to move in a 
sensibly straight line. “ I have started a new hare,” lie 
writes to Boulton in June of that year ; a I have got a 
glimpse of a method of causing a piston-rod to move up 
and down perpendicularly by only fixing it to a piece of 
iron upon the beam, without chains or perpendiculai guides 
or untowardly frictions, arch-heads, or other pieces of 
clumsiness, I think it a very probable thing to succeed, 
and one of the most ingenious simple pieces of mechanism 
I have contrived.” 

Still a later invention was tho throttle-valve and centrifugal 
governor, by which tho speed of rotative engines was automatically 
controlled. Ono more item in tho list of Watt’s contributions to 
the development of the steam-engine is too important to ho passed 
without mention ; the indicator, which diaws a diagram of the 
relation of the steam’s pressure to its volume as tho stroke proceeds, 
was first used by Boulton and Watt to measuio the woik done by 
their engines, and so to give a basis on which tho charges levied 
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from their customers woio adjusted. It would bo difficult to ex- 
nggt into tin* pail which this simpU little iu^tniiucut has play< d in 
iho csolution of tho idoinwiigiiu. Tlio nniruntly philosophic 
notion ot ui imlicitor diagram is iimdaniuitul in the tliooiy oi 
tlicnnodvnamics; tho instillment its< If i^ to tho steam-engineer 
what the stothoscopo is to the physician, and moie, for with it he 
not only diagnose- the ailmuits of a faulty machine, whether in 
ono or another ot its oLgaus, but qaugi s its powei in health. 

The eommucial success of the engine was not long in being 
established. l>y 1783 all hut one ot the Newcomen pumping- 
engines m Cornwall had been displaced by 'Watt’s. Tho mines 
weio then far fiom thiiving; many who even on the pomtof being 
abandoned through the difficulty ot dealing with lai go \olume,s ol 
watoi ; and Watt’s invention, which allow ut this to ho done at a 
moderato cost, meant for many of them a new lease of lite. Jlis 
engine used no moio than a fouitli of tho fuel that had foimeily 
been needed to do the same woik, and tho Soho him usually claimed 
by way of loyalty a sum equivalent to one -tlmd of the saving — a 
sum which must have b<en neuly equal to the cost of the fuel 
actually commnod. Rival mantifadurus < auie forwaid, amongst 
whom Bull and Homblower aio tho most conspicuous names. 
They varied tho form of tho engine, hut they could not avoid in- 
fringing Watt’s patent by tho use of a sepai ite eondensei^ Wien 
action was taken against thorn on that ground, tl ^retaliated by 
disputing the validity of the fundamental patent of 1769. In the 
cage of Boulton and Watt u Bull tho court was divided on this 


point, but in an action against Homblower the patent was definitely 
affiimed to ho valid by a unanimous finding ot the (Joint of King’s 
Bench, This was in 1799, only a yeai before the monopoly ex- 
pired, but tho decision enabled the firm to claim a laige sum as 
arreaia of patent dues. In connexion with these tiials Walt him- 
self, as well as his early fiicnds Black and Robison, diew up 
narratives of tho invention of the steam-engine, which aie of much 
inteiest to tlie student of its history. 1 

Before “Watt’s time the steam-engine was exclusively a steam- 
pump, slow-working, cumbrous, and excessively wasteful of fuel. 
His first patent made it quick in working, poweiful, and efficient, 
but still only as a steam-pump. His later inventions adapted it 
to drive machinery of all kinds, and left ifc viitually what it is to- 
day, save in three i aspects. In l aspect of mechanical airangement 
the modern engine differs from Watt’s chiefly in this, that the 
beam, an indispensable feature in the early pumping- engines, and 
one which held its place long after the need for it had vanished, 
has gradually given way to more diiect modes of connecting the 

} us ton wi fell the crank. Another difleienco is in tlie modern use of 
ligh-pressuro steam. It is rumaikablo that Watt, notwithstanding 
the fact that hia own invention of expansive working must have 
opened his eyes to the advantage of liigh-nrcssmo steam, declined 
to admit it into his piactice. Ho pcisisted in tho use of pleasures 
that were little if at all above that of the atmosphere. Ills 
rivals in Cornwall were not so squeamish. Trevithick ventured 
as far as 120 lb on the square inch, and a curious episode in tho 
history of tho steam-engine is an attempt which Boulton and 
Watt made to liavo an Act of Parliament passed forbidding the 
use of high pressure on the ground that the lives of tho public weio 
endangered. Tlie third and only other respect in which a great 
improvement has been olTectod is in the introduction of compound 
expansion. Heio, too, one cannot but regret to find tlie Soho firm 
hostile, though the necessity of defending their monopoly makes 
their action natural enough. Horublowor had in fact btumbled 
on the invention of tho compound engine, but as his machine 
employed Watt’s condenser it was suppressed, to bo revived after 
some years by Woolf, In one of his patents (1784) Watt describes 
a steam-locomotive, but he never prosecuted this, and when 
Murdoch, Ms chief assistant (famous as the inventor of gas-light- 
ing), made experiments on the same lines, Watt gave him little 
encouragement. The notion then was to use a steam-carriage on 
ordinary roads ; its use on railways hod not yet been thought of. 
When that idea took form later in the last years of Watt's life, tho 
old man refused to smile upon his offspring ; it is even said that 
Watt put a clause %n the lease of his house that no steam-carriage 
should, on any pretext be allowed to approach it 


On the expiry in 1800 of the Act by which the paten 
of 1769 had been extended, Watt gave up his share in th 
business of engine-building to his sons, James, who carrier 
it on along with a son of Boulton for many years, an 
Gregory, who died in 1804 The remainder of his lif 
waa quietly spent at Heathfield Hall, 2 his h ouse nea 

* ^°ther narrative of the utmost interest was written by Watt i 
1814 m the form of a footnote to Robison’s article “Steam-Engine 
of tMJ^i/ckpmdiaPntcmnica, which Wot 
reused More it was reprinted la the collected edition of Robison' 
workh* Boa Robison e Mechmusal Philosophy * voL ii. 

*J®la wwtkmtt, ^ Heathfield (now in the possession of M 


Birmingham, where he devoted his time, with scarcely an 
interruption, to mechanical pursuits. His last work was 
the invention of machines for copying sculpture,-— one for 
making reduced copies, another for taking facsimiles by 
moans of a light stiff frame, which carried a pointer over 
tho surface of the work while a revolving tool fixed to the 
frame alongside of the pointer cut a corresponding surface 
on a suitable block. We find him in correspondence with 
Chantrey about this machine not many months before his 
death, and presenting copies of busts to his friends as the 
work “ of a young artist just entering on his eighty-third 
year.” Hislife drew to a tranquil close, and the end came at 
Heathfield on the 19th of August 1819. His remains were 
interred in the neighbouring parish church of Hands worth. 

Watt was twice married, — first in 1763 to his cousin 
Miss Miller, who died ten years later. Of four children 
born of the marriage, two died in infancy; another was 
James, who succeeded his father in business ; the fourth 
was a daughter who lived to maturity, but died early, 
leaving two children. His second wife, Miss Macgregor, 
whom he married before settling in Birmingham in 1775, 
survived him; but her two children, Gregory and a 
daughter, died young. 

Some of Watt’s minor inventions have been already noticed. 
Another, winch baa proved of great practical value, was the lettci - 
copying pi ess, for copying manuscript by using a glutinous ink and 
pressing the written page against a moistened sheet of thin paper. 
He patented this in 1780, describing both a roller press, tho use* 
of which he seems to have preferred in copying Ins own eotro- 
spondence, and also the lorrn of screw press now found in every 
mei chant’s office. 

Iu the domain of pure scienco Watt claims recognition not only 
as having had ideas greatly in advance of his ago regarding what 
is now called energy, but as a discoverer of Iho composition of 
water, Writing to Priestley in April 1788, with reference to some 
of Priestley’s experiments, he suggests tho theory that “water is 
composed of dephlogisticated air and phlogiston deprived of part of 
their latent or elementary heat.” It is difficult to doteimine tlie 
exact meaning attached to these antiquated terms, and to say how 
far Watt’s suggestion anticipated the fuller discovery ol Cavendish. 
Watt’s views weie communicated to the Royal Society in 1783, 
Cavendish's experiments in 1784, and both aie printed in tlie 
same volume of the Philosophical Transactions. 

Tho eaily and middle part of Watt’s life was a long struggle 
with poor health: severe headache prostrated him for days at a 
time ; but as he grew old his constitution seems to have become 
more robust. His disposition was despondent and shrinking ; he 
speaks of himself, but evidently with unfair severity, as “indolent 
to excess.” “ I am not enterprising,” ho writes ; “ I would rather 
faco a loaded cannon than settle an account or make a bargain ; in 
short, I find myself out of my sphere when I have anything to do 
with mankind.” Ho was a man oi warn tiiondships, and has left 
a personal memorial of the greatest interest in his mimeious let fins 
to Dr Small and others. They are full of sagacity and insight: 
his own achievements are told with a shrewd but extremely modest 
estimate of their value, and in a stylo of remarkable terseness and 
lucidity, lightened here and theie by a touch of dry humour. In 
his old age Watt is described by liis contemporaries as a man 
richly stored with the most Various knowledge, full of anecdote, 
familiar with most modem languages and their literature, a great 
talker. Scott speaks of “ the alert, kind, benevolent old man, Ids 
talents and fancy overflowing on every subject, with his attention 
alive to every one’s question, his information at evciy one’s com- 
mand.” 
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WATTEAU, Antoine (1684-1721), French painter, 
was born at Valenciennes in 1684 Thrown on his own 


resources at an early age, the boy went moneyless and 

Tangye) has been preserved full of his tools and models of lfislnvom 
mons. These are described, along with other Watt relics now at South 
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ragged alone to Paris, There, after a hard struggle, 
he succeeded in getting work with a painter of saints 
for country customers, who assigned to Watteau, the future 
limner of gallant foastings, the repetition of dozens of 
St Nicholas. The saint brought him food and shelter, 
and in his few holidays Watteau sketched and drew. 
From this shop he passed to the studio of Gil lot, whose 
influence helped him to follow the true direction of his own 
special gifts, but he left him, finding employment with 
Audran the decorator, then at work in the Luxembourg. 
Then Watteau quarrelled with Audran and went his way, 
fancying that Audran had blamed his first picture, the 
Departing Regiment, out of jealousy; and, flushed with 
success (for ho had sold the work), he went off to show him- 
self in his native Valenciennes. There Watteau produced 
a second work, a Regiment Halting, which also sold in Paris, 
so thither he returned, and, welcomed by the celebrated 
Crozat, received fresh inspiration fiom his taste and the 
study of his immense collections. In 1709 he competed for 
the great prize, and, standing only second, applied for a 
crown pension to enable him to go to Italy. As proofs of 
his deserts, he carried to the Academy his first two pictures. 
His cause was warmly espoused by De la Fosse, and he was 
instantly made an associate of that body, becoming a full 
member in 1717. His diploma picture, Embarkation for 
the Isle of Venus, is now in the Louvre. Suffering always 
from lung disease, and of a highly nervous temperament, 
Watteau was, however, unfitted to live and work with others, 
and, in spite of his professional success and his assured re- 
putation, he held himself apart, ill at ease with himself and 
seldom happy in his work, which suffered in sympathy with 
his changing moods. A visit to London further disturbed 
his health, and in 1721 he returned to Paris, establishing 
himself for a while in the house of his friend Gersaint, tho 
picture dealer, for whom he painted a sign-board which 
had an extraordinary success (a fragment in the collection 
Schwitzer). Hoping to find rest and some alleviation to 
his increasing sufferings from country air, he accepted a 
lodging at Nogent, in the house of M, Lefebvre, which had 
been obtained for him through his constant friend the abb6 
Haranger, canon of St Germain l’Auxerrois. At Nogent, 
shortly after his arrival, on 18th July 1821, Watteau died, 
having bequeathed to the abbe, to Gersaint, to M. Hcnin, 
and to M. Julienne the vast quantity of drawings which 
constituted almost the whole of his fortune. 

No greater contrast can be found than that which Watteau's 
work presents to tho painful condition under which he lived his 
life, a contrast such as that which the boyish glee of Caldecott’s 
designs showed in comparison to tho physical misery against which 
Ids gallant spirit made so bravo a stand, Watteau sought refuge, 
as it worn, from his bodily pain in that fairyland which he created, 
wheie tho pompous ait of tho “Grand Siecle ” still cumbered tho 
ground. His work, always conceived in a poetical spirit, lived in 
spito of the artificial atmosphore of the mock pastoral stylo of the 
day, and lives in virtue of the exquisite precision of his observation 
and of tho extraordinary brilliancy and lightness of his art. 

WATTS, Isaac (1674-1748), theologian and hymn 
writer, was born at Southampton 17th July 1674. He 
was the eldest of nine children, and was named after his 
father, who kept a boarding establishment at Southampton. 
Tho father also wrote poetry, and a number of his pieces 
were included by mistake in vol. i of tho son's Posthumous 
Works. Young Watts is stated to have entered on the 
study of the classics when only in his fifth year, and at 
the age of seven or eight to have composed some devotional 
pieces to please his mother. His nonconformity precluded 
him from entering either of the universities, but in his 
sixteenth year he went to study at an academy in London 
kept by file Rev. Thomas Rowe, minister of the Inde- 
pendent meeting at Haberdashers' Hall. In his Improve- 
ment of the Mind (1741) Watts has expounded his mothod 
of study, but the precepts there laid down can hardly be 
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said to bo justified by his example, for it Is overwork at 
this period ot his life that is believed to have caused the 
weak and uncertain health of his subsequent years. Prob- 
ably it was as much from this cause as from diffidence that 
ho defen ed pleaching his first sermon till the day lie entered 
on liis twenty-fourth year. Meantime he resided as tutor 
in the family of Sir Jobu Haitopp at Stoke Newington, 
where . ho probably prepared the materials of his two 
educational works, — Loyu k, or the Right Use of liaison hi 
tho Enquiry after Truth (1727)), and The Knowledge of the 
II mm ns and the Em ih Made Easy, or the First Principles 
ofdofftaphy and Adronom y Er plained (1726). His Logic, 
Dr Samuel Johnson states, “had been leceivod into the 
universities," but this must bo regarded rather as an 
indication of the decadence of logical studies there than a 
proof of the special excellence of the work. What merits 
it possesses are of a hortatory and moral kind, and, as Sir 
William Hamilton says, it is “not worth reading as a 
book of logic." In his twenty-fourth year Watts was 
chosen assistant to Dr Chauncy, pastor of tho Independent 
congregation, Mark Lane, London, and two years later ho 
succeeded as sole pastor. The state of his health led to 
the appointment of an assistant in 1703. In 1704 the 
congregation removed to Pinner's Hall, and in 1708 they 
built a new meeting-house in Bury Street. In 1712 
Watts took up his residence with Sir Thomas Abney of 
xlbney Park, where he spent the remainder of his life, 
the arrangement being continued by Lady Abney after 
her husband’s death. Watts preached only occasionally, 
devoting his leisure chiefly to tho writing of hymns, the 
preparation of his sermons for publication, and tho com- 
position of theological works. Being little over 5 feet in 
height, and far from robust in health, ho did not specially 
excel as an orator, although the felicity of his illustrations, 
his transparent sincerity, and his benevolent wisdom gave 
to his preaching an exceptional charm. His religious 
opinions were more liberal in tone than was at that time 
common in the community to which he belonged ; his 
views regarding Sunday recreation and labour were scarcely 
of Puritanical strictness; liis Calvinism was modified by 
his rejection of the doctrine of reprobation, and he was in 
the habit of representing the heaven of the Christian as 
affording wide scope for tho exercise of the special habits 
and tastes formed by the employments of earth. For an 
estimate of Watts as a hymn writer, see Hyimlns, vol. xii. 
p, 593. He died 25th November 1748, and was buried 
at Bunhill Fields, where a tombstone was erectod to his 
memory by Sir John Hartopp and Lady Abney. A 
memorial was also erected to him in Westminster Abbey, 
and a memorial hall, erected in his honour at Southampton, 
was opened 6th May 1875. 

In 1706 appeared liis Horse Lyricae , of which an edition, with 
memoir by Robert Southey, forms vol. ix. of Sawed, Classics (1834) ; 
in 1707 a volume of Hymns ; in 1719 The Psalms of ' David ; and 
in 1720 Divine and Moral Songs for Children. Various collected 
editions of his sacred poetiy have been published, and in 1869 an 
edition appeared with music for four voices. Among tho theo- 
logical treatises of Watts, in addition to volumes of sermons, are 
Doctrine of the Trinity (1726) ; Treatise on the Lore of God and on 
the Use and Abuse of the Passions (1729) ; Catechisms f or Children 
and Youth (1730) ; Essays towards a Proof of a Separate State for 
Souls (1732); Essay on the Freedom of the Will (1732) ; Essay mi 
the Strength and Weakness of Human Mcasm (1737) ; Essay on the 
Ruin and Recovery of Mankind (1740); Glory of Christ as Cod-Man 
Unveiled (1746) ; and Uscjvl and Important Questions concerning 
Jesus Christ (1746). Bo was also tho author of a variety of miscel- 
laneous treatises. His Posthumous Works appeared iu 1773, and 
a further instalment of them in 1779. Several editions of his col* 
looted works, with memoirs, have also been published, 

The Life and Times of Watts "by Milner appeared in 1834; a life is also Included 
in Johnson's Lim of the Potts. 

WAVE. By this term is commonly understood a state 
of disturbance which is propagated from one part of a 
medium to another. Thus it is energy which passes, and 
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not matter, — though in some cases the wave permanently 
displaces, usually to a small amount only, the medium 
through which it has passed. Currents, on the other hand, 
imply ’the passage of matter associated with energy. 

The subject is one which, except in a few very simple 
or very special cases, has as yet been treated only by 
approximation even when the most formidable processes 
of modern mathematics have been employed, — so that this 
sketch, in which it is desired that as little as possible of 
higher mathematics should be employed, must be confined 
mainly to the statement of results. And the effects of 
viscosity, though very important, cannot be treated. 

There are few branches of physics which do not present 
us with some forms of wave, so that the subject is a 
very extensive one : — tides, rollers, ripples, bores, breakers, 
sounds, radiations (whether luminous or obscure), tele- 
graphic and telephonic signalling, earthquakes, the pro- 
pagation of changes of surface-temperature into the earth’s 
crust — all are forms of wave-motion. Several of these 
phenomena have been treated in other parts of this work, 
and will now be but briefly referred to; others require 
more detailed notice. 

. When a medium is in stable equilibrium, it has no 
kinetic energy, and its potential energy is a minimum. 
Any local disturbance, therefore, in general involves a 
communication of energy to part of the medium, and it 
is usually by some form of wave-motion that this energy 
spreads to other parts of the medium. The mere with- 
drawal of a quantity of matter (as by lifting a floating 
body out of still water), local condensation of vapour in the 
air, the crushing of a hollow shell by external pressure, 
the change of volume resulting from an explosion, or from, 
the sudden vaporization of a liquid — are known to all as 
common sources of violent wave-disturbance. 

Waves may be free or forced . In the former class the 
disturbance is produced once for all, and is then propagated 
according to the nature of the medium and the form of 
the disturbance. Or the disturbance may be continued, 
provided the waves travel faster than does the centre of 
disturbance. In forced waves, on the other hand, the 
disturbing force continues to act so as to modify the pro- 
pagation of the waves already produced. Thus, while a 
gale is blowing, the character of the water-waves is con- 
tinually being modified ; when it subsides, we have regular 
oscillatory waves, or rollers, for the longer ones not only 
outstrip the shorter but are less speedily worn down by 
fluid friction. The huge mass of water which some 
steamers raise, especially when running at a high speed, 
is an excellent example of a forced wave, , The ocean-tide 
is maialy a* forced wave, depending on the continued action 
of the moon and sun ; but the tide- wave in an estuary or 
a tidal river is practically free,— being almost independent 
of moon and sun, and depending mainly upon the con- 
figuration of the channel, the rate of the current, and the 

■ tidal disturbance at the mouth. 

; In what follows we commence with a special case of 

■ extreme simplicity, where ; an exact solution is possible. 
This will' be treated fully,; partly on account of its own 
interest, partly because its results will be of material 

, ' assistance in sotn^ of the less' simple, and sometimes 
~uite different, - ■ cases which will afterwards 
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sequence of its tension, and with a force - fiv 2 jr (where v 
is the speed, and y, the mass of unit length) in consequence 
of its inertia. That there may be no pressure on the tube, 
i,e that it may be dispensed with, we must therefore have 
T-pv 2 — 0, or v= t/Tjji From this it follows that a 
disturbance of any form (of course with continuous curva- 
ture) runs along a stretched rope at this definite rate, and 
is unchanged during its progress. In the proof, the influ- 
ence of gravity was left out of consideration, and this’ result 
may therefore be applied to the motion of a transverse 
disturbance along a stretched wire, such as that of a 
pianoforte, Vhere the tension is very great in comparison 
with the weight of the wire. But the italicized word any , 
above, gives an excellent example of one of the most 
difficult parts of the whole subject, viz., the possibility of 
a solitary wave. This is a question upon which we cannot 
here enter. 

If we restrict ourselves to slight disturbances only, 
theory points out and trial verifies that they are super- 
posable. In fact, in the great majority of investigations 
which have been made with regard to waves, the disturb- 
ances have been assumed to be slight, so that we can avail 
ourselves of the principle of superposition of small motions 
(Mechanics, § 73), which is merely an application of l the 
mathematical principle of “ neglecting the second order of 
small quantities.” The verification by trial is given at 
once by watching how the ring-ripples produced by two 
stones thrown into a pool pass through one another with- 
out any alteration ; that by observation is evident to any 
one who sees an object in sunlight, when the whole inter- 
vening space is full of intense wave-motion. 

Returning to our wire, let us confine ourselves to a 
small transverse disturbance, in one plane, and try to dis- 
cover what happens when the disturbance reaches one of 
the fixed ends of the wire. Whether a point of the wire 
be fixed or not does not matter, provided it do not move . 
In the figure below, two disturbances are shown, moving 
in opposite directions (and of course with equal speed). 
Of these, either is the pw^version, as well as the inversion, 
of the other. When any part of the one reaches O, 



the point halfway between them, so as to displace it 
upwards, the other contributes an exactly equal displace- 
ment downwards. Thus O remains permanently at rest, 
while the two waves pass through it without affecting one 
another; and we may therefore assert that the wave A 
when it reaches the end of the wire is reflected as B, or 
rather that each part of A when it reaches 0 goes back as . 
the corresponding part of B. B, in the same way, is seen 
to be reflected from 0 as A, 

Now we can see what happens with a pianoforte wire. 
Any disturbance A is reflected from one end O as B, and at 
the other end is reflected as A again. Henee the state of , 
the wire, whatever it may be, recurs exactly after such an 
interval as is required for the disturbance to travel, twice 
over, the length of the string. - ,• ~ , . ; / . - " : v 

Remembering that the displacements are supposed to 
be very small, our fundamental result: may' now he ex-, 

'acting, on unit length of 
the disturbed wire, to restore it to its nudfeturb^d position, 
Jth? ratio, of the deceleration, of each 
element to its c%rvat%rc is -the . square of ike rate ofpro- - 

: lbat this . : 
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Let us express the position of a point of the wire, when undis- 
turbed, by its distance (say) from ono end. Let y represent its 
transverse displacement at time t. Then, bearing in mind that the 
disturbance travels with a constant speed v, the nature of the 
motion, so far as we have yet limited it, will be expressed by saying 
that the value of y, at %, at time t, will be the value of y, at x+vr, 
at time t + r : or. simply. 

For this expression, whatever be the function /, is unchanged in 
value, if t+r be. put for t, and %+vr for x ; and no other expres- 
sion possesses this special property. If there be a disturbance run- 
ning the opposite way along the wire, we easily see that it will be 
represented by an expression of the form 

. 3?(iaS+a:). # 

These disturbances are superposable, so that 

y=*f(vt-x) + T?(vt+x) (1) 

expresses the most general state of disturbance which the wire can 
suffer under the limitations we have imposed. Before going farther 
we may use this to reproduce the results given above. 

Now £c=0 is one end of the wire, and there y is necessarily always 
zero. Hence 

so that the functions /and E differ only in sign. This condition, 
inserted in (1), gives us at once the state of matters indicated by the 
cut above. 

If aj=Z be the other end of the wire, we have the new condition 
. „ - 1) ~f(vt + Z). 

The meaning of this is simply that the disturbance is periodic, 
the period being 2 Ijv, the other result already obtained, 

Fourier’s theorem (see Harmonio Analysis, or Mechanics, § 67) 
now shows that the expression/ may be broken up into one definite 
series of sines and cosines, whence the usual results as to the various 
simple sounds which can be produced, together or separately, from 
a free stretched string. 

It may be asked, and very naturally, How can this explanation 
of the nature of all possible transverse motions of a harp "or piano- 
forte wire, as the result of sets of equal disturbances running along 
it with constant speed, be consistent with the appearance which it 
often presents of vibrating as a whole, or as a number of equal parts 
separated from one another by nodes which remain apparently at 
rest in spite of the disturbances to which, if the explanation be 
correct, they are constantly subjected? The answer is given at 
once by a consideration of the expression 

, . it t . . . . iir, . . 

sm -j [vt - x) - sm -y (vt + x) 

(where i is any integer), which is a particular case of the general 
expression (1), limited to the circumstances of a wire of length Z. 
This indicates, as we have seen, two exactly similar and equal sets 
of simple harmonic waves running simultaneously, with equal 
speed, in opposite directions along the wire. By elementary 
trigonometry we can put the expression in the form 

’ 0 . itrx itrvt 
~ 2 sm — — cos — . 

This indicates —first) that the points of the string where x has the 
values 

0, l[i, %!%, . . . , Z 

remain constantly at rest (these are the ends, and the i-1 
equidistant nodes by which the wire is divided into i practically 
independent parts) ; second, that the form of the wire, at any 
instant, is a curve of sines, and that the. ordinates of this curve 
increase and diminish simultaneously with a simple harmonic 
motion,— the wire resuming its undisturbed form at intervals of 
time Ijiv, 

This discussion has been entered into for the purpose of 
showing, from as simple a point of view as possible, the 
production of a stationary or standing wave. The same 
principle applies to more complex cases, so that we need 
not revert to the question. 

Becurringto the general expression for y in (1), it is clear that 
if we differentiate it twice with respect to t, and again twice with 
„ respect to x, the results will differ only by the factor # which 
occurs in each term of .the first Thus 

, * , m 

: y (2} 

is merely another way of writing (1). But in this new form it 
, admits of the immediate ; interpretation given above in italics, 

^ or acceleration, and the curvature. 

v; ( in, ,a\ Wire #? the 

/.;:die^cei3aeh^'pf'' th^j ; variohs::par^: of the wire be longi- 
> ; .^dlnal : ^ we may still suppose - them’ 

represented the 


laying off the longitudinal displacement of each point in 
a line through that point, in a definite plane, and 
perpendicular to the wire. In the figure a displacement 
to the right is represented by an upward line, and a dis- 
placement to the left by a downward line. The ex- 
tremities of these lines will, in general, form a curve of 
continued curvature. And it is easy to see that the 
tangent of the inclination of the curve to the axis ( ie ., its 
steepness at any point) represents the elongation of unit 
length of the wire at that point, while the curvature 
measures the rate at which this elongation increases per 
unit of length. The force required to produce the elon- 
gation bears to the elongation itself the ratio E, viz., 
Young’s modulus. The acceleration of unit length is the 
change of this force per unit length, divided by /i. Hence, 
by the italicized statement in (1), we have v — n/E //4 
(Mechanics, § 270). All the investigations above given 
apply to this case also, and their interpretations, with the 
necessary change of a word or two, remain as before. 

Thus, according to our new interpretation of the figure, 
the front part of A indicates a wave of compression, its 
hind part one of elongation, of the wire, — the displacement 
of every point, however, being to the right. B is an equal 
and similar wave, its front being also a compression, and 
its rear an elongation, but in it the displacement of each 
point of the wire is to the left. 

Hence the displacements of 0 continually compensate 
one another ; and thus a wave of compression is reflected 
from the fixed end of 4he wire as a wave of compression, 
but positive displacements are reflected as negative. 

If we now consider a free rod, set into longitudinal 
vibration by friction, we are led to a particular case of 
reflection of a wave from a free ♦ end. The condition is 
obviously that, at such a point, there can be neither 
compression nor elongation. To represent the reflected 
wave we must therefore take B of such a form that each 
part of it, when it meets at 0 the corresponding part of 
A, shall just annul the compression. On account of the 
smallness of the displacements, this amounts to saying 
that the successive parts of B must be equally inclined to 
the axis with the corresponding parts of A, but they must 
dope the other way . Thus the proper figure for this case is 



and the interpretation is that a wave of compression is 
reflected from a free end as an equal and similar wave 
of elongation; but the disturbance at each point of the 
wire in the reflected wave is to the same side of its 
equilibrium position as in the incident wave. 

This enables us to understand the nature of reflexion 
of a wave of sound from the end of an open organ pipe, as 
the former illustration suited the corresponding pheno- 
menon in a closed one. 

(3) Waves m a Linear System of Discrete Masses . — 
Suppose the wire above spoken of, to be massless, or at 
least so thin, and of such materials, that the whole mass 
of it may be neglected in comparison with the masses of a 
system of equal pellets, which we how suppose to be at- 
tached to the wire at equal distances, from one another. 
The weights of these pellets may Be supported by a 
set of very long vertical strings, , one attached fcb each, 
so that the arrangement is unaffected by gravity. The 
wire may be supposed to be stretched, as before, with 
a definite tension which is not affected by sinall trans- 
verse disturbances. * * We ; will i^e the case of IfeaBSyerse 
disturbances only, but it Is. a ^ . 
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disturbances, A moment’s thought will convince the 
reader that there must be a limit to the frequency of the 
oscillations which can be transmitted along a system like 
this, though there was none such with the continuous 
wire. It is not difficult to find this limit. 

Let the transverse displacement, at time t } of the ^ th pellet of 
the series, be called y n j and let T be the tension of the wire* wi the 
mass of a pellet, and a the distance from one pellet to the next. 
Then the equation of motion is obviously 


a q Vn .. 
a 


t Vn~ Vn-1 


where D stands for £ clx . 

[We remark in passing that, if a be very small, this equation 
tends to become 

Jpyvjtv 


=—a • 
a ax* 


But in this ease we have ultimately m =ap; so that wo recover the 
equation for transverse vibrations of a uniform wire,] 

Suppose 

y.„«Acos (pt~qx) 

(where x=na) to be a possible free motion of the system. When 
this value is substituted in the equation above it gives 


t r~ 


cos (jpt - q.x + a) + cos( 




cos (pt - qx) . (1 - cos qa), 

a* 


=^~sin 2 qa]% 


It appears from the form, of this expression that the greatest value 
of p is 2 \jTJcm ; or 2v[a i if v be the speed of a disturbance in a 
uniform wire under the same tension, and of the same actual mass 
per unit of length. The time of oscillation of a pellet is 2 ir/p, and 
cannot therefore be less tha n 

ir\/ctmfT } or tra/v. 

The result is that, if v be the speed of propagation of 
a disturbance in a uniform wire with the same tension and 
same mass, the period of the quickest simple harmonic 
transverse oscillation which can be freely transmitted in 
such a system is rr times the time of running from one 
pellet to the next with speed v. 

Instead of pellets on a tended wire, we might have a 
series of equal bar magnets, supported horizontally at 
proper distances from one another, in a line. The mag- 
netic forces here take the place of the tension ; and by 
arranging the magnets with their like poles together, 
by inverting the alternate ones, we can produce the 
, equivalent of pressure instead of tension along the series. 
If the magnets have each bifilar suspension, their masses 
will come in, as well as their moments of inertia, in the 
treatment of transverse disturbances. 

This question is closely connected with Stokes’s explan- 
ation of fluorescence (see Light, vol. xiv. p, 602), for the 
effect of, a disturbing force, of a shorter period than the 
limit given above, applied continuously to one of the pellets, 
;would be to accumulate energy mainly in the immediate 
neighbourhood; and this,, if we suppose the disturbing 
, force to cease, would be transmitted along the system in 
i wav^ cff periq^ equal at' least to the limit. These would 
of lower refrangibility than the inci- 
A * A, ** A as charatcteristic a definite upper limit 

#d£; they results, prepare us to 
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where each layer of the medium moves perpendicularly 
to itself, and therefore may suffer dilatation or compres- 
sion. The case is practically the same as that treated in 
(2) above, and can be represented by the same graphic 
method. For we may obviously consider only the matter 
contained in a rigid cylinder of unit sectional area, whose 
axis is parallel to the displacements. The. only point of 
difference is in the law connecting pressure and conse- 
quent compression, and that, of course, depends upon the 
properties of the medium considered. 

(a) If the medium be a liquid, such as water, for 
instance, the compression may be taken as proportional to 
the pressure. Thus the acceleration on unit length of the 
column, multiplied by its mass (which in this case is simply 
the density of the medium), is equal to the increase of pres- 
sure per unit length, i.e., to the increase of condensation per 
unit length, multiplied by the resis tance to compression, 
E. Thus the speed of the wave is JR Jp, which is exactly 
analogous to the forms of (1) and (2). The density, p, 
of water is 62*3 t> per cubic foot, and for it E is about 
20,000 atmospheres at 0° C., so that the speed of sound at 
that temperature is about 4700 feet per second. 

That even intense differences of pressure take time to 
adjust themselves over very short distances in water was 
well shown by the damage sustained by the open copper 
cases of those of the u Challenger ” thermometers which 
were crushed by pressure in the deep sea. When a strong 
glass shell (containing air only) is enclosed in a stout oj>en 
iron tube whose length is two or three of its diameters, 
and is crushed by water pressure, the tube is flattened by 
excess of external pressure before the relief can reach the 
outside. 

(b) In the case of a gas, such as air, we must take the 
adiabatic relation between pressure and density. The 
pressure increases faster than, instead of at the same rate 
with, the density, as it would do if the gas followed 
Boyle’s law. Thus the changes of pressure, instead of 
being equal to the changes of compression (multiplied 
by the modulus), exceed them in the proportion of the 
specific heat at constant pressure (K) to that at constant 
volume (1ST). Thus the speed of sound is JKfWTp/p, where 
p is the pressure and p the density in the undisturbed air. 
The ratio of the two latter quantities, as we know, is very 
approximately proportional to the absolute temperature* 

The questions of the gradual change of type or the 
dying away even of plane waves of sound, whether by 
reason of their form, by fluid friction, or by loss of 
energy due to radiation, are much too complex to be 
treated here. 

In all ordinary simple sounds even of very high pitch 
the displacements are extremely small compared with the 
wave length, so that the approximate solution gives the 
speedy with considerable accuracy. And a very refined 
experimental lest that this speed is independent of the 
pitch consists in listening to a rapid movement played by 
a good band at a great distance. But there seems to be 
litfcle doubt that, under certain conditions at least, very loud 
sounds travel a great deal faster than ordinary sounds. 

- The above investigation gives the speed of sound 
relatively to the air, Belatively to the earth’s surface, it 
has to be compounded with the motion of the m itself. 
But, as the speed of, wind usually increases from the aur- 
face upwards, at leastfor a- considerable height, the front 
1 , awSan^.. ^ 
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and that part at least of the flash is due to the heat 
developed by practically instantaneous and very great 
compression of each layer of air to which this violent 
motion extends. 

(5) Gravitation and Surface-Tendon Waves in Liquids . 
— Leaving out of consideration, as already sufficiently 
treated in a special article, the whole subject of Tides, 
whether in oceans or in tidal rivers, there remain many 
different forms of water-waves all alike interesting and 
important. The most usual division of the free waves is 
into long waves, oscillatory waves, and ripples. The first 
two classes run by gravity, the third mainly lay surface- 
tension (see Capillary Action). But, while the long 
waves agitate the water to nearly the same amount at 
all depths, the chief disturbance due to oscillatory waves 
or to ripples is confined to the upper layers of the water, 
from which it dies away with great rapidity in successive 
layers below. We will treat of these three forms in the 
order named. 

(6) Long Waves . — The first careful study of these 
waves was made by Scott Btjssell (q.v.) in the course of 
an inquiry into traffic on canals. He arrived at the 
remarkable result that there is a definite speed, depending 
on the depth of the water, at which a horse can draw a 
canal-boat more easily than at any other speed, whether 
less or greater. And he pointed out that, when the boat 
moves at this speed, it agitates the water less, and there- 
fore damages the banks less, than at any lower. This 
particular speed is thus, in fact, that of free propagation 
of the wave raised by the boat; and, when the boat 
rides, as it were, on this wave, its speed is maintained 
with but little exertion on the part of the horse. If the 
boat be made to move slower, it leaves behind it an ever- 
lengthening procession of waves, of course at the expense 
of additional labour on the part of the horse. 

The theory of the motion of such a wave is based on 
the hypothesis that all particles in a transverse section of 
the canal have, at the same instant, the same horizontal 
speed. However great this horizontal motion may be, the 
vertical motion of the water may be very small, for it 
depends on the change of horizontal speed from section 
to section only. In the investigation which follows, the 
energy of this vertical motion will be neglected (even at 
the surface, where it is greatest) in comparison with that 
of the horizontal motion. The hypothesis is proved to be 
well grounded by the actual observation of the motion 
of the water when a long wave of slight elevation or 
depression passes. 'A long box, with parallel sides of 
glass, partly filled with water, represents the canal ; and 
the wave is produced by slowly and slightly tilting the 
box, and at. once restoring it to the horizontal position. 
The nature of the motion of the water is shown by particles 
of bran suspended in it. Such an apparatus may be 
usefully employed in verifying the theoretical result below, 
as to the connexion between, the speed of the wave and 
the depth of the water,— observations of the passage of 
the crest being made with great exactness by means of a 
ray of light reflected from the surface of the water in a 
vertical plane parallel to the length of the canal. It may 
also be employed, by tilting it about an inclined position, 
for the study of the changes which take place in the wave 
'as if passes from deeper to shallower water, or the 
reverse. , . ’ v/ \ 

The statement of (1) above is immediately applicable to 
f this question, . Bor, if A be the (undisturbed^ depth of the 
: water, p its density^ y afid f the elevations in two succes- 
siye tranBverse sections at unit distance from one another, 

: J el) 1 inthetwo ' 

‘f ' - ' < '.She'" toeleration of a horizontal 

difference of pressures 


divided by p. But the whole depth is increased at each 
point in proportion as the thickness of a transverse slice is 
diminished. Hence, by the reasoning in (2) above, f 
My'-y)p'-p _ A T&tf-v 

P P h 9 

or ; 

and the speed of propagation of the wave is that which a 
stone would acquire by falling through half the depth of 
the water. That the speed ought to be independent of the 
density of the liquid is clear from the fact that it is the 
weight of the disturbed portion which causes the motion, 
and that this (for equal waves in different liquids) changes 
proportionally to the mass to be moved. 

Since we have made no hypothesis as to the form of the 
wave, our only assumptions being that the vertical motion 
is not only small in comparison with the depth, but incon- 
siderable in comparison with the horizontal motion, while 
the latter is the same at all depths in any one transverse 
section, it is clear that, under the same limitations, a 
wave of depression will run at the same speed as does a 
wave of elevation. 

A solitary wave of elevation obviously carries across 
any fixed transverse plane a quantity of water equal to 
that which lies above the undisturbed level. If H be the 
mean height of this raised water, b the breadth of the 
canal (supposed rectangular), and A the length of the 
wave, the volume of this water is 5AH. But all particles 
in the transverse section behave alike ; and, when the 
wave has passed, the particles in all transverse sections 
have been treated alike. Hence the final result of the 
passage of the wave is that the whole of the water of the 
canal has been translated, in the direction of the wave's 
motion, through the space 6AH/6&, or AH/A If the wave 
had been one of depression, the translation of the water 
would have been in the opposite direction to that of the 
wave’s motion. Hence, when the wave consists of an 
elevation followed by a depression of equal volume, it 
leaves the water as it found it. Thus any permanent 
displacement of the water is due to inequality of troughs 
and crests. 


A hint, though a very imperfect one, as to the formation 
of breakers on a gently sloping beach, is given by con- 
sidering that in shallow water the front and rear of an 
ordinary surface-wave must move at different rates, the 
front being in shallower water than the rear and therefore 
allowing the rear to gain upon it. 

(7) Oscillatory Waves . — The typical example of these 
waves is found in what is called a “ swell,” or the regular 
rolling waves which continue to run in deep water after 
a storm. Their character is essentially periodic, and this 
feature at once enables us to select from the general 
integrals of the equations of non-rotatory fluid-motion the 
special forms which we require. The investigation may, 
without sensible loss of completeness for application, be 
still further simplified by the assumption that the disturb- 
ance is two-dimensional, i.e., that the motion is precisely 
the same in any two vertical planes drawn parallel to the 
direction in which the waves are travelling. The investi- 
gation is, unfortunately, very much more simple in an 
analytical than in a geometrical form. 

If the axis of a? be taken in the surface of the undisturbed water, 
in the direction in which the waves are travelling, and that of 
y vertically downwards, the equation for the velocity-potential 
(see Hydromeohanios) is simply 




This is merely the , w equation of continuity, ’—the condition that 
no liquid is generated, and none annihilated, during the motion. , 
The type of solution we seek, as above, is represented by. y / 

V, '• v — ' ckss r ^ ^ ^ i 

where Y depends (m y alone, If this' : 
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equation of continuity, we may proceed to ftiithoi tests and restne 
tious of it Substitution leads to 

dy 

so that Y=* v here A and B aie arbitiaiy con&lants 

(a) If the depth of the witei be unlimited, the value of A must 
be /eio, for othonuse we should le dealing with distui Janets 
which mciease, without hunt, as we go faitlici down Ii<nce, m 
this ease, a jaitieular mtegial of the equation, conesnondmg to a 
(listuibance whit h can exist by listlf, is 

<£ = BS *'cos (mt-m) 

"We will now avail oui selves of the supposition undei which, as wo 
have seen, disturbances aie necessaiily supci posable, i t , assume 
teims m P> to be negligible The oidmaiy kinetic equation 
(Hydromechanics) then becomes 


C +plp-W- 


(t) 


*=*gy hmBg-^sin (mt-m) 

If wo difleientiate this expiession with legard to t, and apply the 
result to the surface only, whcio v is constant, and lemember that 

^ *=*( , we have simply 
dt \dy) 

0— -ng-bm 2 , 

which is the condition that no water crosses the bounding surface 
This determines %, without ambiguity, when m is given, and Lhus 
gives a relition between the period of a wave and. its length, or 
between the penod oi the length and the speed of propagation 
Tor we may wnte 

- x) 

A, 

where X is the wave length, and v the speed , so that 
2 ttv 2 v 

TO “— ■ 

Thus we have • 



and the longei waves move faster, even when tho \ertical displace 
mont is small m both This is quite diffeiont from the icsult loi 
sound waves * 

The components of the velocity of the paiticle of watei whose 
mean position is a*, y aie 

~ nJ sm ~ * P ara llel t° x * 

and (jfy ) "" ~ ~ n/ cos ^ ~ na> } » V 

Hence tho path is a circle whose radius is 

B- S~ wy , oi B — g *J 
in 9 

At the surface this is Bm/<r, as m fact we see at once by the equ t 
tion for the pressure, which gives foi the foim of the suifaec 
C =» gy + mB sm ( m t - nt) 

Bach suiface-partiele is at the highest point of its enculaT path, 
and moving foi wards, when the eiest of tho wave passes it When 
the trough passes, it is at the lowest point of its circle and moving 
backwards The radii oi the cncles dimmish m geometmal pto 
giession at depths increasing m anthmetieal piogression The 
factor is g“~ 7l 2 / «= g— g0 that at a depth of one wave length only 
tho disturbance is reduced to S~ 2ir or about 1/535 of its suiface 
value 

Fiom the investigation above we see that Atlantic 
rollers, of a wave length of (say) 300 feet, travel at the 
rate of about 40 feet per second, or 27 miles an hour 
But, even if they be of 40 feet height from trough to crest 
(which is probably an exaggerated estimate), the utmost 
disturbance of a water particle at a depth of 300 feet is 
not quite half an inch from its mean position This shows, 
m a very striking manner, what a mere surface effect is m 
this way due to winds, and how the depths of the ocean 
are practically undisturbed by such causes 
This investigation has been earned to a second, and 
even to a third, approximation by Stokes, with the result 
that the form of a section of the surface is no longer the 
curve of sines, m which the crests and troughs are equal 
The crests are steeper and higher, and the troughs wider 
and shallower, than the drat approximation shows Als o 
the forward horizontal motion of each particle under the I 
crest is no longer quite compensated for by its backward 
motion under the trough, so that what sailors call the 
* heave of the sea” is explained The watei is per- 


manently displaced forwards by each sure cclm^ wa\< 
But this effect, like the whole disturbance is gn itr t m 
the surface layer and diminishes lajidl} tor e ih lown 
layei The third appioximation shows that tin rftultf 
the waves is floater than that above assigned, 1 y a term 
depending on the squaie of the mtiu oi the height t the 
length of a w ave 

( b ) When the depth of the watei is limited, wr nnn< t 
make the simplification adopted m the last m\e ti itnn 
It h be tho d ptli of the vat i, om condition i + h it th vuti 1 
motion vanishes it that dentil ml tho i litioi letwieu m an i i 
is now • 

wa°=^/(S^ n7 )l B > + g 7 ) 

If h be regarded as infinite this gives ts Utou 
m =*ng 

If, on the other hand, Tthe small compaied with the wave hnrfh, 
the equation approximates to 

m 2 =ii’cjh , 

oi tf—qh, 

and we have tho formula foi long wxvt s a gun 1 hns the c \pu s 
sion above includes both extremes, — though so fu is 1 n, w v s 
go, it limits them to harmonic foims of section 

The surface section is still the curve ot sines, but tin 
paths of the individual particles aie now ellipses win e 
major axes are horizontal Both axes decrease with n i it 
rapidity for particles considered at gradually m< i a in n 
depths, but the minor axes dimmish faster than tin 
major, so that the particles at the bottom osnlhit m 
hoii/ontal lines 

( 8 ) Bipples —Stokes in 1 848 pointed out that the 
surface tension of a liquid should be taken account < i in 
finding the pressure at the fiee surface, but tin si ms ui t 
to have been done till 1871, when W Thomson discus c 1 
its consequences If T bo the surface tension, and / tin 
ladius of euivatme oi the (cylindrical) surfaco, m th< f t 
of oscillatory waves, the pressuic at the iier surf ici inn t 
be considered as diffenng from that m tin m l> tli 
quantity T/? (Capillary Agiioy) As T <//> is u-mtllj i 
small quantity, this teim will be nc D ligibh links i i 
very small If the wives be oscillaloiy, tln«> nnan tint 
then lengths must be very shoit, so that the ch plh oi tlu 
fluid may be tieated as infinite m comparison 
The cuivatuu is pnctnally tl 17 /ch , 1 uist tj/k i nil 
that the tern - T d tj jd%^ must be mtioduc d into th km ti ju i 
tion along with p The result is that 



Thus the speed is, m all cases, luneasid by the urfin f 11 i n 
md the moio so tho shoitoi is tin wiu lnigth Hi tli 
speed increases md(tinitcl> witli mucisc ot vn< j 11 ll wl n 
gravity alone xcts, and ilso luaeasts mil hmldy th 1 it 1 \\ 
wave when suif me tension alom icts, thue mu < b< a tmu t t 
speed, for some definitt wave length, win n 1 oth 1 ius< s \u it w il 
It is easily seen th it v is a minimum when 
X**\ 0 -*2ir \Zr/(f Pi 

and that the corresponding value of v* is 

7F 

In the cose of water tho value of x 0 is about 0 t S in< h nml ? is 
0 76 in feet seconds, neirly 

This slowest moving oscillatory wave may t Uni foil 1>< 
regarded as the limit between waves piopa and upphs 
That ripples run fastei the shorter th(y aio is easily mi n 
by watching the apparently rigid pattern ot than wludi 
precedes a body moving uniformly thiough still watir 
The more rapid the motion the closer do the ripple ndges 
approach one another Excellent examples of upplos are 
produced by applying the stem of a vibrating tuning fmk 
to one side of a large rectangular box full ot liquid 
From the pitch of the note, and the wave length ol the 
tipples, we can make (by the use of tho above formula) an 
approximate determination of eurfacontension, a quantity 
somewhat difficult to measure by statical processes 
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The conditions of pioduction of apples by wind, or 
£ nci % in a ™iface of separation of two fluids, each of 
winch has anj motion parallel to this suiface, aie given m 
Jl\ DI 0MECH V sIC S 

( 9 j Iutei fa eii c cf I Yaies — While the disturbances con 
sidcred are &r small as to be supei posable, te, mde 
I indent cf one aucthei, the effect of superposition i^ 
mudjr a kinematic al opiestion, and, as such, has been 
vci) fulij tieatcd undci Mruiwics (§§ 56 - 67 ) See also 
Ac is n s, Lr hi, and Wave Tirroiv Thus ripple 
patterns udmwy beats of musical sounds, composition 
of lunai and c olai ocean tides, diffraction, phmiomena of 
pel U7f dit Ait m crystals oi m transparent bodies m the 
n i n< lie held, 4 c, aie all, m pnnnple at least, simple 
h mu n xt real consequences of superpositi on But the pheno 
mcua called laitmis beats, Lreakeis, a boro, a jabblo, 
md (g<ncialty) case" m which a sufficient appioximation 
nnn t bo obtained by omitting powois of the displacements 
lu^lu i Ilian the fust, ne not of this simple chaiactei 
A.s a single illustration, take one case of the first of 
these ] 1 h nc mcua r Ih ojait to be explained is that when 

two ] uu music d sounds, of fiequencies 2 and 3 (say), 
tint i , fanning a “ pu loot fifth,’ aie sounded together, 
w hen in iddition t> them a giavei note, viz, that of 
which the fn t scund is the octave and the second the 
twelfth When x icsonatm, carefully tuned to this graver 
note, i aj |lit l to the cai the note is usually not heard 
H<m< Iidmh It/ ^tributes its pioduction to the fact that 
tlx dtumof the ur (m consequence of the attachments 
of tin ts id *.) Ins difleicnt clastic propeities for inward 
ind j i cutw ud displacement^ 

111 f i t n Im t > t store the drum horn a displacement r 
lit i I i 1 i 31 nt( l tjjK\imatl> ly 

l *■? 

fli \ hui fh ilium is c\i >scd to the two sounds shove men 
ii u i it i ] u 1*1 n f m )tion is 

a \ p j } f\mint-\dsm( 2 mt+p) 

\ ] 1 tjf mu itinis it is found that thuo is a term 111 

tl \ 1 t ct th I im 

(tlqiostyvf- p) 

0 )m)(t ~i i)(p »<)’ 

w)ili tli hll true tine” uluicd to This, of cornso, is 
no ui 1 it i th mi m 1 m 

lb lmht It/ j c mts out, howevei, that such sounds may be 
1 1 ( due t <1 A ]( c lively, 1 1 ovided the interfering disturbances 
n u^k w ntl) it ><o one seems yet to have obtained 
ruy k dl) uxunti uoticn of the smallness of the distuib 
utu <\ ui whu h < an be he ud as sound That they aie 
* ^ Hsu* ly sm ill has long been shown by many piocesses, 
hit am mm perfectly by the comparatively lecent 
nutrition ot tlx tch phone 

(10; }| r xus in m Plush Mtd—ft ome of the more 
tluomtuy parts of this very difhcuit question have been 
tr< ited hum a theoretical point of view in the article 
Ihtsnuu From an observational and experimental 
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point of view some are treated under EAPTriQUUsT Bee 
also Liana, and Wwt Trnmy, foi the luminiferous 
medium appeals to behave like an elastic solid 

(11) Waies of Temperature and of JClectnr Potential 
— In Hi at (§78), and specially m the mathematical 
appendix to that aiticle, will be found Fourier trcitmf nt 
of heatwaves produced by periodic souices ot various 
chaiacters It is sufhcient to call attention heie to the 
form of the equation foi the linen motion of heat 
(which is the same as that tor electricity and for diifu 
sron), viz , 

dv d fjdi \ 

e iriF\ r j ’ 

where v represents temperatuio, c sptGific heat, and 7 thei mal 
conductivity 

When c and l aie constants, this takes the veiy simple form 
do^_ cl v 
dt K di“ 

If plain hanuomc waxes of the typo 

* ^=Xcos (mt-nx) 

aie to be tiansmitted, wo must have simultmousl) 

d X A . dX 

3 2 nn T-** -m\ 

di ’ cU 

The fiist gives 

X=AS *+BS ,r , 

and the second, hy means ot this, gives 

2/c^ (AS « c - BS «*)- -m(Ae ,Jr +Bg v ) 

Thus A vanishes, which implies that the nnplitudc cf the waves 
must continuously dimmish as they piogitss Also 
2 fcn 2 =w, 

so that * 

v*=Bg nx ca%( 2 tc/i n t-m) 

If the conductivity be not const int, then, even m thi simjh 
case ct 

Jc =7 (1 + ad ) , 

wheie a is small, the w xve tluows oil other of mf 1101 amphluli 
and of a diffuent xenod 

12 VtwU an<J Me ions on WaiM ~~ f The htcniuio ii» my c\tcns xo so a fow 
ipfaencts 0 1) uc, gnen 111 woiks cf Li n imge I place I is i ml 
C ud > may be sp u ill} cite 1 Wcl ci 1 1 I c U II re an 1 Su it J usscll s j jus 
conlm viliubl evj uimertal det uls Ihe ctical I irus <f nr it i c Ij 
r msliaw Kcllind Ciecn fee tic it of lon n i\cs Ihe ollccUl sv Is if 
3 ul me ni j uticulnlj these cf Stakes dt 1 n pi t with osullit iv \ ivts 
Stokes s reports n Kvdicdyi amics mthc^ an fthilntihA u it ion 
aie of great v lue In themselves nd ccnti n i im ions itfuen <.s A aei> 
comilete discussicn of the marlematics ot tli siljoet is gn n bj Pufes t 
Or eenlnll in the 1 leu an / it ul of M ithen atu L id 1 lyle gli s S i / »d 
tl o memous of I>e St Vi n mt an l Von Ilelml olt/ together w ith i i ur 1 ill 
s a cs of i pen ly Si W ih nson m recent sol net. f the J/il Maj anl 
P ic I & JO raiy fitly ecnclade the list (1 0 T) 

WAYEBTBEE, a township of Lancashire, partly included 
withm the parhamentary limits of Liverpool, 3 miles 
southeast of Liverpool Exchange The chuiciKs aie all 
modern There is a small circle of monoliths on the 
south cast boundary of the township, called the Calder 
Stones A cemetery of the Neolithic period was opened 
a few yeais ago The town possesses iopcn.es and a 
brewery An extensive pumping station connected with 
the Liverpool water works is in the vicinity The popu 
lation of the urban sanitary district (area 1838 acres) m 
1871 was 7810, and m 1881 it was 11,097 


WAVE THEORY OE LIGHT 


t, J A GENERAL statement of the pnnciples of the 
JX undnhtoiy thfcOTy,with elementaiy explanations, 
liH alrudy bttn gjvui under Li< hi, and in the article on 
Eniut thi arguments which point to the existence of an 
all pomilmg medium, susceptible m its various parts of 
an alternating change of state, have been traced by a 
mantel hand , but the subject is of such great importance, 
and is bo intimately involved m recent optical investigation 
anddiwovory, that a more detailed expoeitionof the theory, 
•with application to the leading phenomena, was reserved 
fot it special article* That the subject is one of difficulty 


may be at once admitted. Even m the theory of sound, 
as conveyed by aenal vibiations, where we aie well 
acquainted with the nature and properties of the vehicle, 
the fundamental conceptions are not very easy to grasp, 
and their development makes heavy demands upon oui 
mathematical resources That the situation is not im 
proved when the medium is hypothetical will be easily 
understood Foi, although the evidence is overwhelming 
in favour of the conclusion that light is propagated as a 
vibration, we are almost entirely in the dark as to what it 
is that vibrates and the manner of vibration This ignor- 
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ance entails an appearance of vagueness even in those 
parts of the subject tho treatment of which would not 
really be modified by tho acquisition of a more precise 
knowledge, e.g the theory of the colours of thin plates, 
and of the resolving power of optical instruments. But 
in other parts of tho subject, such as the explanation of 
tho laws of double refraction and of the intensity of light 
reflected at the surface of a transparent medium, the 
vagueness is not merely one of language ; and if we wish 
to reach definite results by the a priori road we must 
admit a hypothetical clement, for which little justification 
can be given. The distinction hero indicated should be 
borno clearly in mind. Many optical phenomena must 
necessarily agree with any kind of wave theory that can 
be proposed ; others may agree or disagreo with a parti- 
cular form of it. In the latter case we may regard the 
special form as disproved, but the undulatory theory in 
the proper wider sense remains untouched. yC **+ 

Of such special forms of the wave theory the most 
famous is that which assimilates light to the transverse 
vibrations of an elastic solid. Transvme they must be in 
order to give room for the phenomena of polarization. 
This theory is a great help to the imagination, and 
allows of the deduction of definite results which are at 
any rate mechanically possible. An isotropic solid has 
in general two elastic properties — one relating to the 
recovery from an alteration of volume, and the other to 
the recovery from a state of shear, in which the strata 
are caused to slide over one another. It has been shown 
by Green that it would be necessary to suppose the 
luminiferous medium to be incompressible, and thus the 
only admissible differences betwoen one isotropic medium 
and another are those of rigidity and of density. Between 
these we are in the first instance free to choose. The 
slower propagation of light in glass than in air may be 
equally well explained by supposing the rigidity the same 
in both cases while the density is greater in glass, or 
by supposing that the density is the same in both cases 
while the rigidity is greater in air. Indeed there is 
nothing, so far, to exclude a more complicated condition of 
things, in which both the density and rigidity vary in 
passing from one medium to another, subject to the one 
condition only of making the ratio of velocities of pro- 
pagation equal to the known refractive index between 
the media. 

When we come to apply this theory to investigate tho 
intensity of light reflected from (say) a glass surface, and 
to the diffraction of light by very small particles (as in the 
sky), we find that a reasonable agreement with the facts 
can be brought about only upon the supposition that the 
rigidity is the same (approximately, at any rate) in various 
media, and that the density alone varies. At the same 
time we have to suppose that the vibration is perpen- 
dicular to the plane of polarization. 

Up to this point the accordance may be regarded as 
fairly satisfactory ; but, when we extend the investigation 
to crystalline media in the hope of explaining the observed 
laws of double refraction, we find that the suppositions 
which would suit best here are inconsistent with the con- 
clusions we have already arrived at. In the first place, 
and so long as we hold strictly to the analogy of an elastic 
solid, we can only explain double refraction as depending 
upon anisotropic rigidity, and this can hardly be recon- 
ciled with the view tnat the rigidity is the same in 
different isptrOpic media. And if we pass over this diffi- 
culty, and inquire what Mud of double refraction a 
crystalline solid would admit of, we find no such corre- 
spondence with observation as would lead us to think that 
m are upon tho right track. The theory of anisotropic 
solids, with its twenty-one elastic constants, seems to be 


too wide for optical double refraction, which is of a much 
simpler character. 1 

For these and other reasons, especially the awkwardness 
with which it lends itself to the explanation of dispersion, the 
elastic solid theory, valuable as a piece of purely dynamical 
reasoning, and probably not without mathematical analogy 
to tho truth, can in optics be regarded only as an illustration. 

In recent years a theory has been received with much Eicv tin- 
favour in which light is regarded as an electromagnetic m 
phenomenon. The dielectric medium is conceived to be 
subject to a rapidly periodic “ electric displacement/’ tho 
variations ftf which have the magnetic properties of an 
electric current. On the basis of purely electrical observa- 
tions Maxwell calculated the velocity of propagation of 
such disturbances, and obtained a value not certainly dis- 
tinguishable from the velocity of light. Such an agree- 
ment is very striking ; and a further deduction from the 
theory, that the specific inductive capacity of a transparent 
medium is equal to the square of the refractive index, is 
supported to some extent by observation. The founda- 
tions of the electrical theory are not as yet quite cleared 
of more or less arbitrary hypothesis ; but, when it becomes 
certain that a dielectric medium is susceptible of vibrations 
propagated with the velocity of light, there will be no 
hesitation in accepting the identity of such vibrations with 
those to which optical phenomena are due. In the mean- 
time, and apart altogether from the question of its probable 
truth, the electromagnetic theory is very instructive, in 
showing us how careful we must be to avoid limiting our 
ideas too much as to the nature of the luminous vibrations. 


3 2. riane waves oj ample Type. 
t "Whatever mav he the character of the medium and oi its vibra- 
tion, tho analytical expression for an infinite train of plane waves is 

Aeos | ^(Vt~x)+a | (1), 

in which A, represents the wave-length, and V the corresponding 
velocity of propagation. The eoollieient A is called the ampli- 
tude, aud its nature depends upon the medium and must theie- 
fore here be left an open question. The phase of the wave at a 
given timo and place is represented by a. The expiession retains 
the same value whatever integral number of wave-lengths bo added 
to or subtracted from a?. It is also periodic with respect to t, and 
tlw period is T „ x/ y 

Ia experimenting upon sound wo aro able to determine inde- 
pendently r, A, and v ; baton account of its smallness the periodic 
time of luminous vibrations eludes altogether our moans of observa- 
tion, and is only known indirectly from A and V by means oi (t>). — 
There is nothing arbitrary in tho use of a circular function to re- 
present the waves. As a general rule this is the on ly kind of u a r e 
which can be propagated without a ehango of form ; and, oven in 
the exceptional cases where the velocity is intlcpf udent of wave- 
length, no generalitygis really lost by this procedure, because in 
accordance with Fourier’s theorem any kind of periodic wave nuy 
be regarded as compounded of a series of such as (3 ), with wave- 
lengths in harmonical progression. 

A well-known characteristic of waves of type (1) is that any (Wo- 
number of trams of various amplitudes and phases, but of the mne dtion of 
wave-length, are equivalent to a single train of the same typo. Thus waves of 
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o_ 
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where 


= Pcos |^ r (T<-a)+^| 
P s « (2A cos 2(A sin a)" 
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S(Asina) 

2>(AC0Sa) ( '* 

An important particular case is that of two component trains only. ^ 

Acos | j(Vt ~ *)+<, | +A'C 08 1 jtft- *)+«' | tl ’ #insof 

P B A a -f A' 3 + 2 AA'cQ 8 (a - o') 


waves* 


where 




i on Do * b k Wraslfon Bnihme, Report 

lw2, p, 253, 
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Tlio composition of vibrations of the same period is pitcisdy 
analogous, . as was pointed out by Fresnel, to the composition ot 
Knees, or indeed of any other two-dimensional vectoi quantities. 
Tho magnitude of the loice corresponds to the amplitude of the vi- 
olation, and the inclination ot the iorce conesponds to the phase. 
Agioup of Jtoices, of equal intensity, represented by lines drawn 
hom the oentie to the angulai points of a zegular polygon, consti- 
tute a system in equilibrium. Consequently, a system ot vibrations 
ot equal amplitude and of phases symmetrically distiibuted lound 
the peiiod has a zero lesuitant. 

Avoiding to the phase-relation, deteimined by (a -a), tlio am- 
plitude of the lesuitant may vary from (A - A') to (A+ A'). It A! 
and A are equal, the minimum lesuitant is zero, shoving that two 
equal tiains of waves may neutialize one another. This happens 
vhen the phases aio opposite, or differ by half a (compete) puiod, 
mid the etiecl is usually spoken of as the ink rf creme ol light. 
Fioin a puiely dynamical point ot view the woul is not very ap- 
piopiiate, the vibrations being simply superposed with as littlo intei - 
ieienco as can be imagined. 


§ 3. Intensity. 

The intensity of light of given wave-length must depend upon 
the amplitude, but tho precise natuio of the relation is not at once 
apparent. We aie not able to appreciate by simple inspection tin* 
lelative intensities ot two unequal lights; and, vhen wo say, foi 
example, that one candle is twice as bright as another, wo mean that 
two of tlio latter burning independently would give us the same 
light as one of the lormer. This may bo regarded as tho definition ; 
ami then expeiiment maybe appoaledto to prove that the intensity 
of light from a given source vaiies inversely as the square of tho 
distance. Hut our conviction of the truth of the law is peiliaps 
founded quite as much upon tho idea that something not liable to 
loss is ladiated outwaids, and is distiibuted in succession over the 
surfaces ot spheies concentric with the source, whose areas are as 
the squares of the radii. The souiethiug can only bo eneigy ; and 
thus we aio led to regaid tho rate at which enugy is piopagatod 
across a given area paiallel to the waves as tho measuie of inten- 
sity; and this is piopoitional, not to the fiist power, but to the 
tfjuarc of the amplitude. 

Practical photometiy is usually foundod upon the law ol inverse 
squaies (XiuiiT, vol. xiv. p. 583) ; audit should bo icinembered that 
tho method involves essentially the use of a dill using screen, the 
illumination oi which, seon in a certain dnectiou, is assumed to be 
independent of the piecise direction in which tho light falls upon it; 
for tlio distance of a candle, for example, cannot bo alteied without 
inti educing at the same time a change in the apparent magnitude, 
and theiofore in the incidence of some pait at any rate of the light. 

With this objection is connected another which is often of greater 
importance, the necessary onfeeblomont of the light by the process 
of diifusion. And, if to maintain the biilliancy we substitute 
regular reflectors for diffusing screens, tho method breaks dovn 
altogether by the apparent illumination becoming independent of 
the distance of the soiuco of light. 

The use of a revolving disk with, transparent and opaque sectors 
in order to control the brightness, as proposed by Fox Talbot, 1 may 
often bo recommended in scientific photometry, when a great loss 
of light is inadmissible. The law that, when the fiequency of inter- 
mittonco is sufficient to give a steady appearance, the brightness 
is proportional to the angular magnitude oi the open sectors appears 
to be well established. 

§ L Resultant of a, Largo Humber of Fib rations of Arbitrary Phase . 

We have soon that the resultant of two vibrations of equal 
amplitude is wholly dependent upon their phase-i elation, and it is 
of intoiest to inquire what wo are to expect from the composition 
of a Uige number (n) of equal vibrations of amplitude unity, and 
of arbitrary phases. Tho intensity of the resultant will of course 
depend upon tho precise manner in which the. phases are distri- 
buted, and may vary from ?i 3 to zero. But is there a definite 
intensity which becomes more and more probable as n is increased 
without limit ? 

The nature of the question here raised is well illustrated by the 
special case in which the possible phases arc restricted to two 
opposite phases. Wo may then conveniently discard the idea, of 
phano, and regard the amplitudes as at random positive or negative. 
If all the signs are the same, the intensity, is % 2 ; if, on tho other 
hand, there are as many positive as negative, the result is zero. 
But, although the intensity may range from 0 to n?, the smaller 
values are much more probable than the greater. 

The simplest part of the problem relates to what is called in the 
theory of probabilities tho ‘‘expectation ” of intensity, that is, the 
moan intensity to bo expected after a great number of trials, in each 
of which the phases are taken at random. The chance that al l the 
vibrations are positive is 2"” and thus tho expectation of intensity 
corresponding to this contingency is 2 **«#» In like manner the 


expectation corresponding to the number of positive vibrations 
and so on. The whole expectation of intensity is thus 

w(m -!)(?* - 2) 


■I-- 


a). 


+ “f^“3~ (,t ~ 6)a + 

Now the sum of the (ft+1) I cutis of this sciics is simply n, as may 
bo pioved by compaiisun of coefficients of a, 2 in tho equivalent 
loans 

(**+<?-•)"- 2»a + 4* a + •••)'* 

. . . 


The expectation of intensity is iherefoie ft, and this whether % bo 
great oi small. 

The same conclusion holds good when tho phases aio uniestiicted. 
From (4), § 2, if A»l, 

P2 &w q.22cos(a 2 -o 1 ) (2), 

where under the sign of summation are to be included the cosines 
ol tile \n(n - 1 ) (liffei enccs of phase. When the phases arc arbitral y, 
this sum is as likely to be positive as negative, and thus the mean 
value of P J is n. 

The leader must be on his guard heio against a fallacy which 
has misled some high authoiities. Wo have not proved that when 
ft is .laige theie is any tendency for a single combination to give 
the intensity equal to n } but the quite different pioposition that in 
a large number of trials, in each oi which the phases aio rearranged 
arbitranly, the mean intensity will tend more and more to the 
value n. It is tiue that even in a single combination theie is no 
icason why any ol tlio cosines in (2) should bo positive lather 
than negative, and from tins wo may infer that when n is incieasod 
the sum of the terns tends to vanish in comparison with tho 
number of toims. But, the number of tei ms being of the order 'ft 2 , 
wo can infer nothing as to the value of tlio sum of the series in com- 
paiison with n. 

Indeed it is not tiue that tho intensity in a single combination 
appioximatcs to ft, when n is laigo. It can be proved J that the 
piobability of a resultant intermediate in amplitude between r and 
r+dr is * 


- r ^ n Mr 


( 3 ). 


The probability of an amplitude lew. than r is thus 

- f r c- r V"rdf~l-c- , -‘> 1 (4). 

>Vg 


or, which is the same thing, the probability of an amplitude greater 
than r is 


<r r2,n 


(5). 


The accompanying table gives tho probabilities of intensities 
less than the li actions of n named in 
tho first column. For example, the 
probability of intensity less than n 
is *6321. 

It will be seen that, however groat 
n may bo, theie is a fair chance of 
considerable relativo fluctuations of 
intensity in consecutive combinations. 

The moan intensity, expressed by 

- fZ-^.rKrdr, 
nJo 


•05 

*0488 

*80 

*5506 

*10 

*0052 

1*00 

‘0321 

*20 

*1813 

1*50 

•7768 

*40 

*3296 

2*00 

•8647 

*60 

*4512 

3*00 

•9502 


is, as we have already seen, equal to ft. 

It is with this mean intensity only that wo are concerned in 
ordinary photometry. A source of light, such as a candle or even 
a soda ilamo, may be regaided as composed of a very large number 
of luminous centres disposed throughout a veiy sensible space ; 
and, oven though it be tiue that the intensity at a particular point 
of a screen illuminated by it and at a particular moment of time 
is a matter of chance, further processes of averaging must bo gone 
through before anytliing is arrived at of which our senses could 
ordinarily take cognizance. In the smallest interval of time during 
which the eye could be impiossed, there would be oppoitun.ity for 
any number of rearrangements of phase, due cither to motions of 
the pai tides or to inegularitios in their modes of vibration. And 
even if we supposed that each luminous centre was fixed,, and 
emitted perfectly regular vibrations, tho manner of composition 
and consequent intensity would vary rapidly from point to point 
of the screen, and in ordinary cases tho mean illumination over the 
smallest appreciable area would correspond to a thorough averaging 
of the phasG-rolationships. In this way tlio idea of the intensity 
of a luminous source, independently* of any questions of phase, is 
seen to be justified, and wo may properly say that two candles are 
twice as bright as one, . 


1 Phil Mag., v. p, 331, 1834. 


3 Phil Uag. % Aug. 1880. 
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§ 5. Propagation of Waves in General . 

It has been shown under Optics that a system of rays, how- 
ever many loflexions or 1 enactions they may have undergone, are 
always normal to a certain surface, or rather system of surfaces. 
Fiom our piesent point of view these surfaces are to he regarded as 
wave-surfaces, that is, surfaces of constant phase. It is evident 
that, so long as the radius of cuivaluie is very large in comparison 
with K, each small part of a wave-surface propagates itself just as 
an infinite plane wave coincident with the tangent plane would do. 
If we stait at time t with a given surface, the corresponding wave- 
bin face .it time l+dt is to he found by prolonging every normal by 
llio length Ydt, wheio V denotes the velocity of propagation at the 
place in question. If the medium he uniform, so that V is constant, 
the new surface is parallel to the old one, and this property is le- 
tainul liowovoi many short intervals of time bo considered in suc- 
cession. A wave- sui face thus propagates itself normally , and the 
< orresponding parts of successive surfaces are those which lie upon 
the same normal. In this sense the nonnal may be regarded as a 
ray, but the idea must not he pushed to streams of light limited to 
pass through small apertuies. The manner in which the phase is 
deteimined by the length of the ray, and the conditions under 
which energy may be regarded as travelling along a ray, will bo 
bettor treated under the head of Huygens’s principle, nndtlio theory 
of shadows (§10). 

Fermat’s From the law of piopagation, according to which the wave- 
prm- surfaces are always as far advanced as possible, it follows that the 

ciple. course of a ray is that for which the time, represented by f Y~ 1 ds i 

is a minimum. This is Fermat’s principle of least time. Sinco the 
refractive index (g) vaiies as V* 1 , wo may take f fids as the measure 
of the letardation between ono wave surface and another ; and it is 
the same along whichever ray it may be measured. 

Law of The principle that J fids is a minimum along a ray lends itself 
magnify- readdy to the investigation of optical laws. As an example, we 
mg, will consider the very important theory of magnifying power. Let 
A 0 ,B 0 be two points upon a wave-surface before the light enters 
the object-glass of a telescope, A, B the corresponding points upon 
a wave-surface after emergence from the eye-piece, both surfaces 
being plane. The value of f fids is the same along the ray A 0 A 
as along B 0 B ; and, if frotu any cause B a be slightly retarded 
relatively to A 0 , then B will be retarded to the same amount 
relatively to A. Suppose now that the retardation in question is 
due to a small rotation (0) of the wavc-suiface A 0 B 0 about an 
axis in its own plane perpendicular to AB. The retardation of 
B 0 relatively to A n is then A o B o ,0 ; and in liko manner, if <f> be 
the corresponding rotation of AB, the retardation is AB .<f>. Since 
these retardations are tho same, we have 


6 AB > 

or the magnifying power is equal to the ratio of the vMths of the 
dream of light before and after passing the telescope . 

Prisms. < Tho magnifying power is not necessarily the same in all direc- 
tions. Consider the case of a prism arrangod as for spectrum 
work. Passage through the prism does not alter tho vertical 
width of the stream of light; hence there is no magnifying power 
in this direction. What happens in a horizontal direction de- 
pends upon circumstances. A single prism in the position of 
minimum deviation does not altor the horizontal width of the 
beam. Tho same is true of a sequence of any number of 
misms each in the position of minimum deviation, or of the com- 
bination called by Thollon a couple, when the deviation is the 
least that can bo obtained by rotating the couple as a rigid system , 
although a further diminution might bo arrived at by violating 
this tie. In all these cases there is neither horizontal nor 
vertical magnification, and the instrument behaves as a telescope 
of power unity, If, however, a prism be so placed that the angle of 
emergence differs from the angle of incidence, the horizontal 
width of the beam undergoes a change. If the emergence bo 
nearly grazing, there will be a high magnifying power in the 
horizontal direction ; and, whatever may he tho character of tho 
system of prisms, the horizontal magnifying power is represented 
by the ratio of widths. Brewster suggested that, by combining 
two prisma with refracting edges at right angles, it would be 
possible to secure equal magnifying power in the two directions, 
and thus to imitate the action of an ordinary telescope. 

The theory of magnifying power is intimately connected with 
that of apparent brightness. By the use of a telescope in regarding 
a bright body, such, for example, as the moon, there is aconeentra- 
tion of light upon the pupil in proportion to the ratio of the area 
of the object-glass to that of the pupil, 1 But the apparent bright- 
ness remains unaltered, the apparent supeificial magnitud e of the 

X Itis i here ^assumed that Jbe object-glass is large enough to fill the whole of 
the pupil with fat: also that the glasses are perfectly transparent, and that 
there is no lose of light by reflexion. For theoretical pm poses the latter re- 
dtfrtattfa my U sailed by supposing the transition between ono optical 
teetutm and another to bo graded «i ail cases. 


Appar- 

ent 

bright- 

ness. 


object being changed in precisely tho same piopoition, m abund- 
ance with the law just established. 

These fundamental propositions were proved a long while hino* 
by Cotes and Smith ; and a complete exposition of them, from the 
point of view of geometrical optics, is to bo found in Smith’s 
treatise. 2 

§ 6. Warn Approximately "Plane or Spherical. 


A piano wave of course remains plane after lefl exion fiom l 
truly plane srnfaco; but any incgulantics in the .mi face implex 
themselves upon the w rave. In the simplest case, that of poipi n- 
eLicular incidence, the inegulaiities die doubled, any deputed 
portion of the surface giving use to a retardation m the wave fiont 
of twice its own amount. It is assumed tint the lifeial (Uiimi 
sions of tho Tlepiessed or elevated parts aie laige multiples of the 
wave-length; otherwise the assimilation of the vauous pait> t<> 
piano waves is not legitimate. 

In like manner, if a plane wave passes perpendieulaily through a 
paiallel plate of lefructmg material, a small elevation t at any pa it 
of one of tho surfaces introduces a letaulation (fi-l)tiii the eone- 
sponding part of the wave-surface. An enor in a glass suri.uo i-> 
thus of only one-quarter of the importance of an equal oiror in. a 
reflecting surface. Further, if a plate, otherwise true, be dish u led 
by bending, the enors introduced at the two surfaces are appioxi- 
mately opposite, and neutialize ono another. 3 

In practical applications it is of importance to i< cognize the Sum 
effects of a small dopartuie of tho wave-surface fiom its ideal plane tinsil 
or spherical form. Let the surface be lefeired to a system of led- ibeu 
angular coordinates, the axis of i being nonnal at the centre of turn, 
tho section of the beam, ami tho origin being the point of contact 
of the tangent plane. If, as happens in many casts, tho surface 
be one of symmetry round OZ, the equation of the surface may lie 
represented approximately by 

s.«* a /2p+Ar‘+ (1), 

in which pis the radius of curvature, or focal length, and r 1 - -r y 2 . 

If the surface bo truly spherical, A-l/Sp 3 , and any deviation 
of A from this value indicates ordinary symmetrical spherical 
aberration. 

If, however, the surface he not symmetrical, we may have to c. t uh; 
encounter abenation of a lower order of small quantities, and nidi 
therefore presumably of higher importance, By taking the axis of ahoi 
x and y coincident with the directions of principal curvature at 0, turn, 
we may write the equation of tho surface 

1 H| + l/ + “ 3+ ^ +w2+ ^ s • • • • ( 2 )> 

p , p* being the principal radii of cuivature, or focal lengths. Tho 
most important example of unsymmcirical abei ration is in the 
spectroscope, where (it the faces of the pt isms may be regarded as 
at any rate surfaces of revolution) tho wave-surface may by suitable 
adjustments be rendered symmetrical with respect to tho horizon tal 
plane ?/« 0. This piano may then bo regarded as primal y, o being 
the primary focal length, at which distance tho spectrum is formed. 
Under these circumstances ft and 8 may be omitted from (2), 
which thus takes the foim 

a ”t; + f (3). 

The constants a and y in (3) may be interpreted in terms of the 
differential coefficients of the principal radii of curvature. By t ho 
usual formula the radius of curvature at the point a of the inter- 
section of (3) with the plane y** 0 is approximately p(l~Gapj ), 

Since 2/«0 is a principal plane throughout, this radius of eurvalmw 
is a principal radius of the surface ; so that, denoting it by p, wo 
have 


w- 

Again, in the neighbourhood of the origin, the approximate value 
of the product of the principal curvatures is 


Thus 


whence by (4) 


ah'? 


j. 6av 2y% 

f T . 

PP 9 P 

dp dp* to 


pV" 


p' 2 p 


2yx 


.dp'- 1 


The equation of the normal at the point x,y,zh 

irfL? = ^ ij~y 

-1 p- J JJ+ 3 o tf+ytf 1 f'hj+Syxy 


{*). 


(a); 


2 Smith, Cmpleat Sytfm cf Optics, Cambridge, 173$. The vernier may bo 
u Uotes, chiefly historical, on some Fundamental Pro- 

J T e in wilich 801116 account Is glm of 

Smith s work, and its 1 elation to modem investigations* 

ha J 6 fnlained the enervation that the effects of 
ffie cal o?thin oni ** ** obJect^U**# as itt 



ftrmary and its intersection with the plane 
focal determined approximately by P 

„Jtz£h 
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( 7 ). 


terns of the third order being omitted. 

According to geometrical optics, the thickness of the ima»e of a. 

^ determhedbytheSle 

, . $ \ an ^ [°. r Sood definition in the spectroscope it is neccs- 

SirLl'f: as « possible. P One w” y o 

attaining the desired result would bo to narrow tlie aperture . W 
as we shall see later to narrow the hoiteSS a 

peculiar advantage of largo instiuinunts The s imo 
d ° e ! n0t a ^ t0 knowing 

\ and m man y spectroscopes a great improvement & definition 
all ?li US e eCUre i Ia ^ necessaiy that both fand 

+u ?*• SlDCe T alue of £ does not depend on p' it would 
astigmatism. ^ ti °“ tLere is no in avoidinj 

W °- l h ° T« ewhei1 >1-0 (corresponding to «-0) is 
Sopii:', and vanishes when o-0, U, when there is no aberration 

lineS y are * uSS pk T+J 11 this . ca&0 the imag0 roducos t0 a 

;L™ di • ?“ 0 ’ thls aro becomes straight, and then 

mating 4 lL ° Pnln<U T fo T is perfect t0 this order of approxi- 
mation. As an exwnplo whore o=0, the imago of a luminous 

point, formed at an equal distance on tho further side of a slowed 

cqm-eonvex lens, may bo mentioned. ueo oped 

feecond- At the socondary foens, £=»', and from (6) 
aryrocal ' ' 

bae. i)-- ip'yxij (8), 

If y- 0, the secondary focal line is formed without aberration but 
not otherwise. Both focal lines are well formed when 2Xl 

Srifrt.T 0 V ano ; conv f lens, sloped at about 30°, tlwcumid 
side of (ho lens being turned towards the parallel rays. 

§7. Interference Fringes. 

Wo have seen (§ 2) that, when two trains of parallel waves of 

SllVIn ° n ?l b ar x su P°lP°? od i the intensity of the resultant 
depends upon the phase-relation of the components : but it is 
necessarily the same at all points of the wave-front. It not un* 
tia1 j l}° parallelism of the component trains 
°e^ y ’ and tlien ari&es tlle Phenomenon known 
as intei feience fringes. If the two directions of piopagation be 
inclined on opposite sides to the axis of a at small angles a, the 
expressions for two components of equal amplitudes aie 

cos-— | Vtf-£ccosa-?/&ina | , 


and 


i 


(i); 


Fresnel* 

experi- 

ment. 


2t ( 1 

cos— j 7i-£Ucosa+2/sina J 

so that the resultant is expressed by 

2 cos cos — (' Vt - x cos a) 

from which it appears that the vibrations advance parallel to the 
axis ot x, unchanged in type, and with a uniform velocity V/cosa, 
Considered as depending on y, the vibration is a maximum when 
gsin« is equal to 0, a, 2a, 34, ice., corresponding to tho centres of 
the bnght bauds, while for tho intermediate values 4a, S a, &c 
there is no vibration. This is the interference of light proceeding 
from two similar homogeneous and very distant sources, 

In the form of experiment adopted by Fresnel tho sources 
O u (V are situated at a finito distanco D from the place of observe 
tion (Light, vol. xiv. p. 606). If A be the point of the screen 

appioxhnately 0m ° lJ °* P a ^homing point, then 

OxP - OijP~ V {D 3 + (tt+i®) 2 } - V {B 2 « ubjD 9 
where 0 1 0 2 ««Z», AP«w. 

Thus, if A be the wave-length, the places whore the phases are 
accordant are given by x 

. . , , u~n\I)/b (2). 

n being an integer. ' h 

If the light were really homogeneous, the successive fringes 
would bo similar to one another and unlimited in number; more- 
over there would be no place that could be picked out by inspec- 
tion as the centre of the system. In practice A varies, and the 
only place of complete accordance for all kinds of light is at A 
where «-0. . Theoretically, there is no place of complete discord- 
ance for all kinds of light, aud consequently no complete blackness 
In consequence , however, of the fact that the range of sensitiveness 

„ Is scarcely necess&ry to say that O l} 0 3 must not he distinct sources of 
»gV there could be no triced phase-relation and consequently no 


of the eye is limitodto less than an “octave,” the ccntio of tho 
nrst daik baud (on either side) is sensibly black, even wlicu white 
ligiiL is employed ; but it should be carefully lemaiked that the 
existence of oven mi o band is due to selection, and that the Jbi ma- 
tion of several visible bands is favoured by the capability of tho 
retina to make chromatic distinctions within the visible range, 
lne number of perceptible bands incicases pan passu with the 
approach of the light to homogeneity. For this pin pose there are 

two methods that may be used. 

We may employ light, such as that from tho soda flame, wliirii Light 
possesses ah initio a high degree of homogeneity. If the tango ol ongin- 
wave-length included bo a eouespondmg number of ini w- ally 
leronus hinges may be made visible. The above is the nmuhoi liomo- 
b ^ PizLaa » aU(1 Miclmlson has lecently gone as lax asgeneons 
dOO. OOO. I he narrowness of the bright line of light seen in tho 

spectroscope, and the possibility of a large number ot Eicsncl’s 
panels, depend upon precisely the same conditions ; the one is in 
ti utii as much an intei lerence phenomenon as the of hex. 

In the second method the original light may be highly composite, Spocti o* 
and homogeneity is brought about with the aid of a spectroscope, scopic 
lne analogy mth the fiist method is closest if we use Ihe speetio- method 
scope to give us a line of homogenoous light m simple substitution 
tor the artificial flame. Or, following Foucault and Fizeau, wo 
may allow the white light to pass, and subsequently analyse tho 
mixture transmitted by a narrow slit in the screen upon which the 
interference bands aro thrown. In the latter case we obseive a 
channelled spectuun, with maxima of brightness corresponding to 
the wave-lengths hu((n"D). In either case the number of bands 
observable is limited solely by tho resolving power of the spectro- 
scope (§ 13), and proves nothing with lespcct to the regularity, or 
othc™ se , of the vibrations of the original light 
The truth of this loinark is strikingly illustrated by tho possible Achro- 
iormation, with white light, of a laigu number of achromatic bands, matic 
Ihe unequal widths^ of the bands for the various colouis, and bands, 
consequent overlapping and obliteration, met with in the usual 
form of the experiment, depend upon tho constancy ot h (tho 
mutual distance of the two*sourccs) while A varies. It is obvious 
that, if o woic pioportional to A, tho widths of the bands w T oul(l be 
independent of a, and that the various systems would ill together 
perfectly. To cany out the idea in its entiicty, it would be 
necessary to use a diflraction spectrum as a source, and to dupli- 
cate this by Lloyd’s method with a smglo reflector placed so that 
o=0 when A==Q. In practice a sufhciently good result could 
doubtless be obtained with a pnsmatic spectmm (especially if tho 
rod and violet were lemoved by absorbing agents) under tho con- 
dition that d(6j\)^0 in the yellow-green It is remaikablo that, 
m spite of the achromatic character of the bands, their possible 
number is limited still by tho resolving power of tlio instrument 
used to form the spectrum. 

If a system of Fresnel’s bands be examined through <4 prism, the Airy’s 
central white band undergoes an abnormal displacement, which theory 
has been supposed to bo inconsistent with theory. The ex plan a- of the 
tion has been shown by Airy 2 to depend upon, tho peculiar manner white 
in which the white band is in general foimed. centre. 

wL 0f the kinds of homogeneous Ijghf composing the incident heteio- 
th?! P 1 educe a beues of Imght and daik bars, unlimited in mimbei 

of lx ^ ht f rom the two pencils extends, and nnrt^tiiiguisli- 
pmIw? ,? a u J Tll ° c °™aeution, thciefoie, of homogeneous light will never 
whlc L h tiie point that the eye immediately turns to as 
U ‘“ 18 a, ° phy > itaI drta " 

h ‘‘Jnfc i8 ., vei ’ y eab 7- 11 Fo , r difierent colours the Dais have diffeient 

\ If then tho hai s ot all colouis coincide at one part of the iimturo oi 
^? n , 0t c01 ? cid , e an y °ther p<ut ; hut at equal distances on hath 
P lace of coincidence they will be equally far from n state of < om- 
fSl/l find wheie the bars of all colouis coincide, that point 

is the centre of the fringes. 

thfl o{ f’ho fringes is not necessarily tlie point where 

« n ^? S 0f dtiSClibed OQ-Ual paths, hut is detei mined by con- 

“m “ Th ° 4, “ 1 14top0,tan * 

The effect in question depends upon the dispersive power of the 
v ® ^ ie ^ nea ’ r smiting duo to the prism of the originally 

central hand, v must bo regarded as a function of A. Measured 
trom the original centre, the position of the bar is now 

ihe coincidence of the various bright bands occurs when this 
quantity is as independent as possible of a, that is, when n is the 
nearest integer to , 

4 . n -m 

or, as Airy expresses it ia terms of the width of a haad W, 
n= ~ dv/dk 

. apparent displacement of the white band is thus not v 
simply, but 

w- 


mi * a m 

The signs of dv and dh being opposite, tlie abnormal displacement 
is m addition to the normal effect of the prism . But, since dv}&h > 


101 l8as maikS 0U Mr Potfcer,s on Interierence/ Phil Mag-, i» 

XXtV. - 54 
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or do/dx, is not constant, the achromatism of the white hand is less 
pei feet than when no prism is used. 

If a grating weie substituted for the prism, v would vary as 7 t, 
and (4) would vanish, so that in all onleis of spectra the white 
band would bo seen undisplaced. 

The theoretical erroi, dependent upon the disporsivo power, 
involved m the method of determining tho refractive index of a 
plate by means of the displacement of a system of interference 
fringes (Light, vol. xiv. p. 607 ) has been discussed by Stokes. 1 
In the absence of dispersion the retaidation R due to tho plate 
would bo independent of and therefore completely compensated 
at the point determined by u=DR/ft ; but when there is dispersion 
it is accompanied by a fictitious displacement of the fringes on the 
piini'iplo explained by Aiiy. 

More recently the matter has engaged tho attention of Cornu, 2 
who thus formulates the general piinciplo '.—“Denis un systtme dc 
/ranges d’ interferences produites d Viride d’unc limiire htterogbne 
ayemt m spectre contiau, ilexiste toujours me /range achromcUique 
gui joue le rdle de f range centrale ct qui se trorne au point de champ 
eh Its radiations les phis intenses p'esentent une difference de phase 
maximum on minimum” 

In Fiesnel’s experiment, if the rotardation of phase due to an 
interposed plate, or to any other cause, bo T{x), the whole relative 
retardation of the two pencils at the point u is • 

(5); 

and tho situation of the central, or achromatic, band is determined, 
n ot by 6 = 0, hut by dMx * 0, or 

u~x*m(x)lb (6). 

Limits In tho theoretical statement we have supposed the sourco of light 
to the to he limited to a mathematical point, or to be extended only in 
width the vertical direction (parallel to the bands). Such a vertical 
of the extension, while it inci eases illumination, has no prejudicial effect 
source of upon distinctness, the various systems due to different points of the 
light. luminous line being sensibly superposed. On the other hand, tho 
horizontal dimension of the someo must be confined within nairow 
limits, the condition obviously being that the displacement of the 
centie of the system incurred by using in succession the two edges 
only of the slit should ho small in comparison with the width of 
an intoifoionec band. 

Diiffrac- Before quitting this subject it is proper to remark that Fresnel’s 
lion and bands are more influenced by diflraetion than their discoverer 
Fies- supposed. On this account the fringes are often uucqually broad 
net’s and undergo fluctuations of brightness. A more pi ease calcula- 
bands. tion has been given by H. F. Weber 3 and.by H. Struve, 4 but the 
matter is too complicated to bo further considered here. The 
observations of Struve appear to agree well with tho corrected 
theory. 

§ 8. Colours of Thin Plates* 

When plane waves of homogeneous light (a) fall upon a parallel 
plate of index p, tho resultant reflected wave is made up of an 
infinite number of components, of which tho most important 
are tho first, reflected at tho upper surface of tho plate, and the 
second, transmitted at the upper surface, reflected at the under 
surface, and then transmitted at tho upper surface. It is readily 
proved (Light, vol. xiv. p. 608) that so far as it depends upon the 
distances to be travelled in tho plate and in air the retardation 
(S) of the second wave relatively to the first is given by 

8«2/^cosa' . (1), 

where t denotes tho thickness of the plate, and a! the angle of 
refraction corresponding to the first entrance. If we represent all 
tho vibrations by complex quantities, from which finally tho 
imaginary pails are to he rejected, tho retardation 8 may be 
expressed by the introduction of tho factor e whero t=V(~ 1), 
and« «*2 ?t/a. 

Summa- At each reflexion or refraction the amplitude of tho incident 
tion of wave must be supposed to be altered by a certain factor. When 
partial the light proceeds from the surrounding medium to the plate, the 
waves, factor for roflexion will be supposed to be &, and for refraction c ; the 

corresponding quantities when tho progress is from tho plate to 
tho surrounding medium will be denoted by e, /. Denoting the 
incident vibration by unity, we have then for the first component 
of the reflected wave 5 , for the second cefe~ iKB } for tho third 
c$f ^ **$, and so on. Adding these together, and summing the 
geometrie series, wo find 


8+ 


ctfe~ 




( 2 ). 

In like manner for the wave transmitted through the plate we get 

Pf 

( 3 ). 


1- 




The quantities b, c, e, f are not independent. The simplest 
way to find the relations between them is to trace the consequences 


l 4 m* 1800 . 


of supposing 5=0 in (2) and (8). For it is evident a priori that 
with a plate of vanishing thickness there must be a vanishing n 
flexion, and a total transmission. Accordingly, 

8+0=0, cf^l-t 2 . . . . (4), 

the first of which embodies Arago’s law of the equality of rifle violin, 
as well as the famous “ loss of half an undulation.” Using these 
we find for the leilcctcd vibiation, 


_ f(LA ~_3 

and for the transmitted vibration 


1 -< 


! — IkB 


( 51 , 


(0). 


* ** Piwdque, i, p. 29S, 1882. 

4 WMU Ann., XV. p, 49, 


I - (PfT 

Tho intensities of tho reflected and transmitted lights ai< the Intni- 
squans of the moduli of these expressions. Tims Mtu^ 

Intensity of reflected light = e s ^,-7 *j 11 fcS 

J b (l-HcOhxS) - I 6 4 M«“A.5 

4 e 2 sin‘ J (bc 5 ) 

(,^ 


1 - 2t J cos kS+c 1 

( l-^) 2 

1 -2c 3 cos * 5 +6* 


(SI, 


Intensity of transmitted light 

tho sum of the two expressions being unity. 

According to ( 7 ) not only does the reflected light vanish 10m- Z< 10 u 
pletcdy when 8=0, but also whenever n bang au inti gt 1, ih iun i 4 

that is, whenever 5 =?iA. When the "first and thiid"muimiu are tctam 
the same, as we have hero supposed, the central spot in the system tlmk- 
of Newton’s lings is Hash, even though tho original light routnum a* 
a mixtuie of all wave lengths. The genml explanation ot the 
colon is of Newton’s rings is given under LifJir, to which h t< u m e 
must be made^ Ii the light reflected from a plate ot any tlifi kimss 
be examined with a spectroscope of sufficient resolving powi r (i 18 ), 
tire spectrum will ho travel sed by dark bands, of winch tin eentri 
corresponds to those wave lengths which the plate is incomp* ti til to 
reflect. It is obvious that there is 110 limit to the fineness of Un* 
bands which may bo thus impressed upon a spectrum, n ha leva 
may be the character of the original mixed light. 

The relations between the factors b, c, t,f have btrn proved, hm 
independently of tho theory of thin plates, in a gmieial manlier uph < t 
by Stokes, 5 who called to his aid the genual mudiamcal principle inn 1 
of reversibility. If the motions constituting the ldlubd and lalih 
refracted rays to which an incident ray gives riic be supplied to 
be revei sed, they will reconstitute a reversed inudmit lay. This 
gives one relation ; and another is obtained from the consideration 
that theie is no ray in the second medium, such as would Ik* 
generated by the operation alone of cither the iodised reflu ted or 
refracted lays. Space does not allow of the rcpioduc r. , 
tion of the argument at length, but a few words may \ / 
perhaps give the reader an idea of how the conclusions \/ 
are arrived at. The incident ray (IA) being 1, the re- / 
fleeted (AR) and rofractod (AF) rays are denotul by h \ 
and c. When b is reversed, it gives riso to a reflected r 
ray & a along AT, and a refracted ray be along AO (.say). 1 u 1. 

When oi& reversed, it gives riso to 1/ along AI, and a along AU. 

Hence &c+cc=0, &“+e/=l, which agree with (4). 

It is here assumed that there is no change of phase in the ai t 
of reflexion or refraction, except such as can he represented by a 
change of sign. Professor Stokes has, however, pushed the applica- 
tion of his method to tho case whore changes of phase me atlimtt ed, 
and arrives at the conclusion that ‘‘the sum of the amiemtimw 
of phase at tho two reflexions is equal to tho sum of the accelera- 
tions at the two refractions, and tho accelerations of the two re- 
fractions are equal to each other,” Tho accelerations are supposed 
to bo so measured as to give like signs to a and/, and unlilco to b 
and e, The same relations as bolero obtain between the factors 
0, c, e, /, expressing the ratios of amplitudes. 6 

When tho third medium differs from tho first, tho theory of thin Thin 
plates is more complicated, and noed not hero bo discussed, One plate in 
particular case, however, may b o mentioned. When a thin twins- void at t 

^%r°, n n tI ^ Pei ‘ f l ct Bla 5 k S 0W of the Central Spot in Newton’s ItniRviml on with ,l 
the \ eiifioapon of Fresnel's Foimul© for the IntensitK'a of Rvfleelcd and iiki acted inn iV< t 
Rays, Camb. and Pub. Math. Jour., vol. iv. p. 1, 1849 ; reprint vol. if. p. 89. reflector 
1 It would appear, however, that these laws cannot he properly applied to tin 
“on of reflexion from a thin plato. Tins is snfflc leutly proved ljy i f n t at t 
f ant Cx PJl e , ssioa for tlie intensity founded upon them docs not xunlsh 
with the thickness. The U'uth is that tho method of dedumne the ammto 
reflexion from tho consideration of the successive partial reflexions anrt nfi w 
tlons is applicable only when the disturbance in tho interior of tho plain is fully 
2!!!! e A! y tho transverse waves considered in tho ar^mcni, wheicas the 
E ?f/^ a r g001 connected with the txlshmct- of 
w fi vcs ^1 27 ^‘ ^ existence of these superficial cucch 
2S tbe reflected and lofracted waves are to he considyicd 

tk f. sar / ace exceeding a few wnve-Ungths, but m the 
J? * **2 pkt f limitation is violated, If indocil the method of 

calculating the aggregate reflexion from a thin plate weic so and when a elianim 
P b »se occurs, wo could still use the expressions m and m ™ly uS 
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parent film is backed by a perfect reflector, no colours should be 
visible, all the light being ultimately lellected, whatever tlio wave 
length may bo. The experiment may bo tiicd with a thin layer 
ol gelatin on a polished silvei plate. In other cases wlioie a 
flillercut lesult is observed, the inference is that either the metal 
does not l effect perfectly, or else tliatthe material of which the 
( “Ini is composed is not sufficiently tianspaient. 

Colo uis Theory and observation alike show that the transmitted coloms 
of of a thin plate, <jj., a soap film or a layer of air, aie veiy infeiioi 
ancient to those i effected. Specimens of ancient glass, which have under - 
glass. gone superficial decomposition, on the oilier hand, sometimes show 
transmitted colouis ot remarkable hiillianey. The piobable ex- 
planation, suggested by Biewster, is that we have here to deal not 
mnely with one, but with a seiies of thin plates of not Aery 
different thicknesses. It is evident that with such* a series the 
ti ansmitted r clours would he much puiei, and the reflected lmuh 
bnghtei, than usual. . If tlu* thicknesses aie strictly equal, eeitain 
w aye-lengths must still be absolutely missing in the reflected light; 
while on tlie other hand a constancy of the inteival between the 
plates will in gei icial lead to a special preponderance of light of 
some otln 1 wave-length for which all the component parts as they 
ultimately omeigo aie in agreement as to phase. 1 
(Jolouis _ All tlut can be expc oted from a physical theory is the deteiinina- 
ol "New- lion of the composition of the light leflected fiom or transmitted 
ton’s by a thin plate in teims of the composition of the incident light, 
stale. The further question of the chromatic character of the mixtures 
thus obtained bt longs la tiler to physiological optics, and cannot 
be answered without a complete knowledge of the chromatic re- 
lations of the spectral colours themselves. Experiments upon this 
subject have been made by various obseivers, and especially by Max- 
well," who has exhibited his results on a colour diagram as used by 
Niwton. A calculation of the colours of thin plates, based upon 
Maxwell’s data, and accompanied by a drawing showing the curve 
repn s< ntative of the entile seiies up to the fifth order, has recently 
bten published and to this the leader who desires further infor- 
mation must be lefened, with the umaik that the liuu colours aie 
not seen in the usual manner of operating with a plate of air 
out low'd betwun glass siufaces, on account of the contamination 
with white light reflected at the other surfaces of the glasses. 
This objection is avoided when a soap film is employed, to the 
1 manifest advantage of the daiker colours, such as the red of the 
Hist oidei. Tho coloms of Newton’s scale are met with also in the 
light transmitted by a somewhat thin plate of doubly-refracting 
material, such as mica, the piano of analysis being perpendicular 
to that of primitive polarization. 

Thu same series of coloms occur also in other optical experi- 
ments, i\g., at the centre of the illuminated area w r hen light 
issuing from a point passes through a small round aperture in an 
otherwise opaque screen (§ 10). 

bands The colouis of which we have been speaking are those formed at 
approxi- newly perpendicular incidence, so that the retardation (reckoned as 
nuikdy a dist anco), viz. , 2 yt cos o', is sensibly independent of A. This stato of 
a i hro- tilings may be greatly departed from when the thin plate is rarer than 

malic, it s surroundings, and the incidence is such that a' is nearly equal to 
9U 1 , for then, m consequence of the powerful dispersion, cos a' may 
vary greatly as we pass fiom one colour to another. Under these 
circumstances the series of colours entirely alters its character, and 
tho bauds (corresponding to a graduated thickness) may even loso 
their coloration, becoming sensibly black and white through many 
alternations. 4 The general explanation of this remarkable pheno- 
menon was suggosteu by Newton, but it does not appear to have 
been fallowed out in accordance with the wave theory. 

Let us suppose that plane waves of white light travelling in glass 
are incident at angle a upon a plate of air, which is bounded again 
on the other side by glass. If y be the index of tho glass, a' the 
angle of refraction, then sin o' sin a ; and tho rotardation, ex- 
pressed by the equivalent distance in air, is 

% sec a'~ y . 2t tan a! sin a«2 1 cos a ! ; 
and the rotardation in phase is 2<5cosa'/A, A being os usual the wave- 
length in air. 

The first thing to be noticed is that, when a approaches tho 
critical angle, cos o' becomes as small as we please, and that conse- 
quently the retardation corresponding to a givon thickness is very 
much less than at perpendicular incidence. Hence tho glass sui faces 
need not bo so close as usual. 

A second feature is tho increased brilliancy of tho light Ac- 
cording to (7) the intensify of the reflected light when at a maximum 
(mnifc5«l) is 4^/(1 +0T* At perpendicular incidence e is about 
J, and the intensity is somewhat small; hut, as cos o' approaches 
zero, e approaches unity (§ 26), and the brilliancy is much increased. 


1 Tbe analytical investigations and formal© given by Stokes for a pile of plates 
{Pm. Roy. &>$., si. p. 546, 1860) may be applied to this question, piovidod that 
wo unUwwai the quantities r, t, <f>, ti, <fcc , to he complex, so as to express the 
luminous dtsp^oment in phase as well as in amplitude, instead of real quantities 
relating merely to intensities. 

* Maxwell, “Theory of Compound Colours,” Phil, Tram,, 1860. 

$ Edln. Trans., 1887. 

Lawton's Optics, bln 11.; Fox Talbot, Phil. Mag,, is. p, 401, 1886. 


But the peculiarity which most demands attention is tho lessened 
influence of a venation in A upon the phaso-ictaidatioji. A 
diminution of a of itself increases the retardation ol phase, but, 
since waves of shorier wave-length arc more lefiaugible, this c fleet 
maybe moie or less perfectly compensated by the giutlPi obliquity, 
and consequent diminution in the value of cos a'. We will investi- 
gate tho conditions undci which tlio retardation oi phas< is 
stationaiy in spite of a vanation of A. 

In order that A " 1 cos a' may be stationary, we must ha\c 
A sin a' da! + cos a'i/A = 0 , 
wheie (a being constant) 

cos a! da! «= sm a da . 

Thus 


(A), 


. o , A Oy 

cot “a — 77 

y (IK 

giving a! when tbc relation between y and A is known. 

Aeeoi ding to Cauchy’s ionnula, which icpiescnri the facts vciy 
well throughout most of the visible spcctium, 

/z=A-fBA; 2 . . . (10), 

so that 


ctv-® - 2 <sr4i (it). 

Apa y 

If we take, a?* for Chance’s “extia-donse Hint,” B»‘9S1 <10~ 10 , 
and, as for the soda lines, /i=l*65, a = 5*89 x 10 wc get 
«r- 79° 80 '. 

At this angle of lefraction, arnlw ith this kind of glass, the letaidation 
ot phase is accoidingly neatly independent of wave-length, and 
theiefoio the bands lonned, as the thickness a anes, aie approxi- 
mately achromatic. Pei feet achromatism would he possible only 
under a law of dispersion 

A^A'-B'a 3 . 

If the source of light be distant and very small, the black bands 
aie wonderfully fine and numerous. The experiment is host made 
(alter Nervi on) with a right-angled prism, whose hypothcrmsdl 
surface may be brought into approximate contact with a plate of 
black glass. The hands should be observed with a convex lens, of 
about 8 inches focus. If the eye be at twice this distance from the 
prism, and the lens be held midway between, the advantages are 
combined of a largo field and of maximum distinctness, 

If Newton’s rings are examined through a prism, some very Eflect ol 
remarkable phenomena are exhibited, described m his twcuty-fouitli a prism. 
observation/ 5 “When the two object-glasses arc laid upon one 
another, so as to make tho lings of the colours appear, though with 
my naked eye I could not discern above eight or nine of those rings, 
yet by viewing them thiougli a prism I could see a far greater multi- 
tude, insomuch that I could number more than ioity And I 

believe that the experiment may be improved to the discovery of 

far greater numbers But it was on but one side of these rings, 

namely, that towaids which the refraction was nude, which by the 
lefraction was rendered distinct, and the other side became nroie 
confused than when viewed with the naked eye 

“I have sometimes so laid ono object-glass upon the other 
that to the naked eye they have all over seemed uniformly white, 
witlrout the least appearance oi any of the coloured rings ; and yet 
by viewing them through a prism groat multitudes of those rings 
have discovered themselves.” 

Newton was evidently much struck with these ‘ £ so odd circum- 
stances ; ” and he explains the occurrence of the rings at unusual 
thicknesses as due to the dispersing power of the prism. The blue 
system being moie refracted than the red, it is possible under cer- 
tain conditions that the ?i th blue ring may be so much displaced 
relatively to the corresponding red ring as at one part of the rir- 
cimfcrcnee to compensate for the different diamcteis. A white 
stripe may thus be foiined in a situation wdreie without tho prism 
the mixture of colours would be complete, so far as could be judged 
by the eye, 

Tho simplest case that can bo considered is when the “ thin 
plate ” is bounded by piano surfaces inclined to one another at a 
small angle. By drawing back tho prism (whose edge is parallel 
to the intersection of the above-mentioned planes) it will always 
be possible so to adjust the effective dispersing power as to biing 
the n® 1 bars to coincidence for any two assigned coloms, and 
therefore approximately for tho entire spectrum. Tho formation 
of the achiomatic band, or lather central black hand, depends indeed 
upon the same principles as the fictitious shifting of the centre of 
a system of Fresnel’s bands when viewed through a prism. 

But neither Newton nor, as would appear, any of his successors Condi- 
has explained why the bands should be more numerous than usual, tion of 
and under eeitain conditions sensibly achromatic for a large mint- achro- 
ber of alternations. It is evident that, in the particular case oi tho matism, 
wedge-shaped plate above specified, such a lesult would not occur. 

The width of the bands for any colour would be pioportional to A, 
as well after the di&placemout by the prism as before ; and the 
succession of colours formed in white light and the number of 
perceptible bands would be much as usual. 

* Newton’s Optics, See also Place, Pogg. Ann., cxiv. p, 504, 1851. 
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Tho peculiarity to be explained appears to depend upon, the cur* 
mtun of the surfaces bounding the plate. For simplicity suppose 
that the lower surface is plane (y~Q), and that the approximate 
equation of the upper surface is y=a~\-br 2 , a being thus tho least 
distance he tween trie plates. The black of the 21 th order for wave- 
length A occuis when. 

•JflA-u+frc 2 (12); 

and thus the width (foe) at this place of the band is given by 

|A“2 bxdx (13) j 

or 

x r =- L„ .... (14). 

4 bx 4 s/b.\J(ln\-a)' _ v ' 

If the glasses be in contact, as is usually supposed in tho theory 
of Newton’s rings, and foiocA*, or tho width of the band of 
the n ih older vaiics as the square root of the wave-length, instead 
of as tho first power. Even in this case the ovei lapping and subse- 
quent obliteution of tho hands is greatly retarded by the use of tho 
prism, but tho full development of the phenomenon requires that 
a should he finite. Let us inquire what is the condition in older 
that the width of the hand of the n th older may he stationary, as 
A varies. By (14) it is necessaiy that the variation of A 2 /(]%A - (t) 
should vanish. Hence ci= j?u, so that the inteival between the 
surfaces at the place whero the n i]l band is formed should be half 
due to curvature and half to imperfect contact at the place of 
closest approach. If this condition be satisfied, the achromatism of 
the n th band, effected by the prism, carries with it the achromatism 
of a large number of neighbouring bands, and thus gives rise to the 
remarkable effects described by Newton. 

§ 9. Newton's Diffusion Dings. 

In tho fourth part of tho second hook of his Optics Newton 
investigates another scries of lings, usually (though not very 
appropriately) known as the colours of thick plates. The funda- 
mental experiment is as follows. At the centre of curvature of a 
concave looking-glass, quicksilvered behind, is placed an opaque 
card, perforated by a small hole through which sunlight is 
admitted. Tho main body of the light returns through the 
aperture ; hut a series of concentric rings are seen upon the card, 
the formation of which w^s proved by Newton to require the 
co-operation of the two surfaces of the mirror. Thus the diameters 
of the rings depend upon the thickness of the glass, and none 
arc formed when the glass is leplaced by a metallic speculum. 
The bnlliancy of tho rings depends upon imperfect polish of 
the anterior surface of the glass, and may be augmented by a 
coat of diluted milk, a device used by the Due de Chatlines. 
The rings may also ho well observed without a screen in the 
manner recommended by Stokes. For this purpose all that is 
required is to place a small flame at the centre of curvature of 
tho piepared glass, so as to concido with its image. Tho rings 
are then seen surrounding the flame and occupying a definite 
position in space. 

The explanation of the rings, suggested by Young, and developed 
by Hersunel, refers them to interference between one portion of 
light scattered or diffracted by a particle of dust, and then regularly 
refracted and reflected, and another portion first regularly refracted 
and ^ reflected and then diffracted at emergence by the same 
particle.. It has been shown by Stokes 1 that no regular inter- 
ference is to he expected between portions of light diffracted by 
different particles of dust. 

. In the memoir of Stokes will be found a very complete discus- 
sion of the whole subject, and to this the reader must he referred 
who desires a fuller knowledge. Our limits will not allow us to 
do . more than touch upon one or two points. The condition of 
fixity of the rings when observed in air, and of distinctness when 
a screen is used, is that the systems due to all parts of the diffusing 
surface should concide ; and it is fulfilled only when, as in 
Newton’s experiments, the source and screen arc in the piano 
passing through the centre of curvature of the glass. 

As the simplest for actual calculation, we will consider a little 
further the case where the glass is plane and parallel, of thickness 
t and index /*, and is supplemented by a lens at whose focus the 
source of light is placed. This lens acts both as collimator and as 
object-glass, bo that the combination of lens 
and plane mirror replaces tho concave mirror of 
Newton’s experiment. The retardation is calcu- 
lated in, tiro same way as for thin plates. In 
fig, 2 the diffracting particle is situated at B, 
aud we have to find the relative retardation of 
the two rays which emerge finally at inclina- 
tion 0, the one diffracted at emergence following 
the path ABDBIE, and the other diffracted at 
entrance and following the path ABFGrH, The retardation of the 
former from B to I is 2^-pRI, and of the latter from B to the 
equivalent place 0 is 2^BF. Now FB^seoff', $ being the a ngle 

* Is. p. 347, 1851, 
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of redaction ; BI=22tan0'sin0 ; so that tlic relative retardation R 
is given by 

R =2ju£ {1 + ju" 1 tan 0' sin 8 - sec 0'} «2jui(l - cos 0') . 

If 0,0' ho small, we may take 

R=2 £0 2 /g . (1), 

as sufficiently approximate. 

The condition of distinctness is here satisfied, since R is the same 
for every ray emergent parallel to a given one. Tiro rays of one 
parallel system are collected by tho lens to a focus at a definite 
point in the neighbourhood of tho original source. 

The formula (1) was discussed by Herschel, and shown to agree 
with Newton’s measures. The law of formation of the 1 mgs follows 
immediately from tho expression for tho retardation, the radius of 
tho ring oW h order being proportional to n and to the square 
root of the wave-length. 

§ 10. Huygens's Principle. Theory of Shadows. 

The objection most frequently brought against the undulatory 
theory m its infancy was tho difficulty of explaining in accordance 
with it the existence of shadows. Thanks to Fresnel and Ins fol- 
lowers, this department of optics is now precisely the one in which 
the theory has secured its greatest triumphs. 

The principle omployed in these investigations is due to Huygens, n U y. 
and may be thus formulated. If round tho origin ol naves an ^ns’s 
ideal closed surface be drawn, the whole action of tho wav< s in th* pi maple 
region beyond may be regarded as due to the motion continually 
propagated across the various elements of this surface, The wive 
motion duo to any element of tho surface is called a sf condo ry 
wave, and in estimating the total effect regard must bo paid to tin 
phases as well as tho amplitudes of the components. It is usually 
convenient to choose as the surface of resolution a won -front) 
a surface at which the primary vibrations are in one pli im*. 

Any obscurity that may hang over Huygens’s principle is due 
mainly to the indefiniteness of thought aird expn yuon whnh we 
must be content to put up with if we wish to avoid pledging our- 
selves as to the character of the vibrations. In tho application to 
sound, whero we know what we are dealing with, the nnttrr u 
simple enough in principle, although mathematical tlrifiuiltits 
would often stand in the way of the calculations we might vLh to 
make. The ideal surface of resolution may be there leuaideil as a 
flexible lamina ; and we know that, if by forces locally applied every 
element of the lamina bo made to move normally to itself exactly 
as tho air at thaL place does, the external aerial motion is fill ly 
determined By the principle of superposition tho whole eih et 
may bo found by integration of tho partial effects due to < aeh de- 
ment of the surface, the other elements remaining at rest, 

}Ve will now consider in detail tho important raio in which phno 
uniform plane waves aro resolved at a surface coincident with a primary 
wave-front (OQ). We imagine tho wave-front (livid* d into element- wave, ’ 
ary rings or zones, called Huygens’s zones, by spherts described ir nv J 
round P (the point at which the aggregate effect is to be e itimated », 
the first spheie, touching the plane at 0, with a radius equal to PO, L n(JS 
and the succeeding spheres with radii increasing at each step by |a. 
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There are thus marked out a series of circles, whose 
radii x are given by a^+r 2 »(r or a** 
nearly; so that the rings are at first of nearly equal 
area. Now the effect upon P of each element of 
tiro plane is proportional to its area ; but it depends 
also upon the distance from P, and possibly upon 
the inclination of tho secondary ray fo the direc- 
tion of vibration and to the wavo-front. Those 
questions will be further considered in connexion with the dyna- 
mical theory ; but under all ordinary circumstances tho result is 
independent of the precise answer that may bo given. All that 
it is necessary to assume is that the effects of the successive zones 
gradually diminish, whether from the increasing obliquity of tho 
secondary ray or becauso (on account of the limitation 01 the region 
of integration) the zones become at last more and more incomplete. 
The component vibrations at P due to the successive zones are thus 
nearly equal in amplitude and opposite in phase (tho phase of each 
corresponding to that of the infinitesimal circle midway between 
the boundaries), and the scries which wo have to sum is one in 
which the terms arc alternately opposite in sign ami, while at first 
nearly constant in numerical magnitude, gradually (inmmsh to 
zero. In such a series oach term may be regarded as very nearly 
indeed destroyed by the halves of its immediate neighbours, and 
thus the sum of the whole series is represented by half the first 
terra, which stands over uncompensated. Tho question is thus 
reduced to that of finding the effect of tha first zone, or con tail 
circle, of which the area is v\r. 

We 1 have seen that tlie problem before) as is independent of the 
law of tbo secondary ware as regards obliquity; but the result of 
the integration necessarily involves tho law of the intensity mj<1 
phase of a secondary wave as a ftaction of r, the distance from the 
origin. And we may ip feet, as was dene by L Smith, 3 determine 
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the law of the secondary wave, by comparing the result of the 
integration with that obtained by supposing the primary wave to 
pass on to P without resolution. 

Initial Now as to tlie phase of the secondary wave, it might appear 
phase of natural to suppose that it starts from any point Q with the phase 
second- of the primary wave, so that on arrival at P it is retarded by the 
ary amount corresponding to QP. But a little consideration will prove 
waves, that in that case the seiies of secondary waves could not reconstitute 
the primal y wave. For the aggregate eflect of the secondary waves 
is the half of that of the fiist Huygens zone, and it is tlie central 
clement only of that zone for which the distance to be travelled is 
equal to r. Lot us conceive the zone in question to be divided 
into infinitesimal lings of equal area. The effects due to each of 
these rings are equal m amplitude and of phase ranging unifoimly 
over half a complete period. The phase of the resultant is midway 
between those of the extiemo elements, that is to say, a quarter of 
a period behind that due to the element at the centre of the circle. 
It is accordingly nccessaiy to suppose that the secondary waves 
start with a phase one-quarter of a period in advance of that of 
tin) primary wave at tlie surface of resolution. 

Factor Further, it is evident that account must be taken of the variation 
for of phase in estimating the magnitude of the effoct at P of the first 
second- zone. The middlo element alone contributes without deduction; 
ary the effect of every other must bo found by introduction of a resolv- 

wave. ing factor, equal to cos $, if 0 represent the difference of phase 

between this dement and tlie resultant. Accordingly, the ampli- 
tude of the resultant will bo less than if all its components had the 
same phase, in the ratio 

1 * r 

cos0(f0:7r, 



or 2 :ir. Now 2 area /?r-2\r ; so that, in order to reconcile the 
amplitude of the primary wave (taken as unity) with the half effect 
of the first zone, the amplitude, at distance r, of the secondary wave 
emitted from the clement of area <2S must be takon to bo 


By this expression, in conjunction with the quarter-period accelera- 
tion of phase, the law of the secondary wave is determined. 

That the amplitude of the secondary wave should vary as r~ l was 
to bo expected from considerations respecting energy ; but the 
occurrence of the factor A -1 , and the accelciation of phase, have 
sometimes been regarded as mysterious. It may be well therefore 
to remember that precisely these laws apply to a secondary wave 
of sound, which can be investigated upon the strictest mechanical 
principles. 

Analy- The recomposition of the secondary waves may also be treated 
tionl analytically. If the primary wave at 0 bo cos not, the effect of the 
investi- secondary wave proceeding from the element <73 at Q is 

gatio,, Joos^-g+W-.-gsin^-p). 

If we have for the whole effect 

2* /~ < * 3 tAxuc{at~p)xdx 

kJO P * 

or, since xdx°*pdp, k“2t/a, w 

~ k/£°° sin k (at - p)^p«[ - cos fc(at - p)] r . 

In order to obtain the effect of the primary wave, as retarded by 
traversing the distance r, viz. , cos k (at — r), it is necessary to suppose 
that the integrated term vanishes at the upper limit. And it is 
important to notice that without some further understanding the 
integral is really ambiguous. According to the assumed law of 
the secondary wave, the result must actually .depend upon the 
precise radius of the outer boundary of the region of integration, 
supposed to be exactly circular. This case is, however, at most 
very special and exceptional. We may usually suppose that a 
large number of the outer rings are incomplete, so that the in- 
tegrated term at the uppor limit may properly be taken to vanish. 
If a formal proof be desired, it may be obtained by introducing 
into the integral a factor such as <T"fyin which h is ultimately 
made to diminish without limit. 

Primary When the primary wave is plane, the area of the first Huygens 
wave zone is vKr, and, since the secondary waves vary as r - the intensity 

curved, is independent of r 9 as of course it should be. If, however, the prim- 
ary wavo be spherical, and of radius a at the wave-front of resolu- 
tion, then we know that at a distance r further on the amplitude 
of the primary wave will be diminished in the ratio ai(r+a). 
This may bo regarded as a consequence of the altered area of the 
first Huygens zone. For, if be its radius, we have 
{(r 4* a 8 } 4- V{<* 2 - **} ~**4*0 » 

so that 

jb 8 — ~ nearly. 

# 4 *r J 

Since the distance to be travelled by the secondary waves is still 
f we see how the effect of the first zone, and therefore of the 
whole series is proportional to aj(a+r), In like manner may be 


treated other cases, such as that of a primaiy wave-front of un- 
equal principal curvatmes. 

The geneial explanation of the formation of shadows, may also Shadows, 
be conveniently based upon Huygens's zones. If tlie point under 
consideration bo so far away from the geometrical shadow that a 
large number of the earlier zones are complete, then the illumina- 
tion, determined sensibly by the first zone, is the same as if there 
were no obstruction at all. If; on the other hand, the point be well 
immersed in the geometrical shadow, the earlier zones are alto- 
gether missing, and, instead of a series of terms beginning with 
finite numerical magnitude and gradually diminishing to zero, wo 
have now to deal with one of which the terms dimmish to zoio at 
loth ends. The sum of such a seiies is very approximately z.eio, 
each term being neutialized by the halves ot its immediate neigh- 
bours, which are of the opposite sign. The question of light or 
daikness then depends upon whether the series begins or ends 
abruptly. With few exceptions, abruptness can oceui only in the 
presence of the first teira, viz., when the secondary wave of loast 
retardation is unobstructed, or when a ray passes through the 
point under consideration. According to the undulatory tlieoiy 
the light cannot be regarded strictly as travelling along a lay ; but 
tho existence of an unobstructed ray implies that the system of 
Huygens’s zones can be commenced, and, if a largo number of these 
zones are fully developed and do not terminate abruptly, the 
illumination is unaffected by tho neighbourhood of obstacles. 
Intermediate cases in which a few zones only are formed belong 
especially to the province ot diffraction. 

An interesting exception to the general rule that full brightness Poisson’s 
requires the existence of the first zone occurs when the obstacle problem, 
assumes the form of a small circular disk paiallel to tho plane of 
the incident waves. In the earlier half of the 18th century 1 Delisle 
found that the centre of the circular shadow was occupied by a 
bright point of light, but the observation passed into oblivion 
until Poisson brought foiward as an objection to Fresnel’s theoiv 
that it required at the centre of a circular shadow a point as bright 
as if no obstacle were intervening. If we conceive the primary 
wave to be broken up at the plane of the disk, a system, of Huygens’s 
zones can be constructed which begin from the ciremniercneo ; 
and tho first zone external to the disk plays tho part ordinarily 
taken by the centre of the entire system. Tho whole effect is the 
half of that of the first existing zone, and this is sensibly the same 
as if there were no obstruction. 

When light passos through a small circular or annular aporture, Circulai 
the illumination at any point along the axis depends upon tho or 
precise relation between the aperture and the distance from it at annular 
which the point is taken. If, as in the last paragraph, wo imagine apeiturc, 
a system of zones to bo drawn commencing from the inner circular 
boundary of the aperture, the question turns upon the manner in 
which tho seiies terminates at the outer boundary. If tho aperture 
be such as to fit exactly an integral number of zones, the aggregate 
effect may be regarded as the half of those due to the first and last 
zones. If the number of zones be even, the action of the first and last 
zones are antagonistic, and there is complete darkness at the point. 

If on the other hand the number of zones be odd, the effects con- 
spue ; and the illumination (propoitional to tho square of the ampli- 
tude) is four times as great as if there were no obstruction at all. 

The process of augmenting the resultant illumination at a Soret’s 
particular point by stopping some of the secondary rays may be experi- 
carried much further. 2 By the aid of photography it is easy to menfc. 
prepare a plate, transparent where the zones of odd order fall, and 
opaque where those of even order fall. Such a plate has the power 
of a condensing lens, and gives an illumination out of all propor- 
tion to what could be obtained without it. An even greater effect 
(fourfold) would be attained if it wore possible to provide that tho 
stoppage of the light from the alternate zones were replaced by a 
phase-reversal without loss of amplitude. 

In such experiments the narrowness of the zones renders necessary Degiee 
a pretty close approximation to the geometrical conditions. Thus of 
in the case of the circular disk, equidistant (r) from the source of accuracy 
light and from the screen upon which the shadow is observed, the required, 
width of the first exterior zone is given by 



2® being the diameter of the disk. If 2r=1000 cm., 2a; -^1 cm., 
\«6xl0’ 5 cm., then ^“*0015 cm. Hence, in order that this 
zone may be perfectly formed, there should ho no error in the cir- 
cumference of the order of ‘001 cm.® Tho experiment succeeds in 
a dark room of the length above mentioned, with a threepenny bit 
(supported by three threads) as obstacle, tho origin of light being 
a small needle hole in a plate of tin, through which tho sun’s rays 
shine horizontally after reflexion from an external mirror, In the 
absence of a heliostat it is more convenient to obtain a point of 
light with the aid of a lens of short focus. 

i Vordet, Legm $ Optigue Physique, 1 § 66, * Soret, Po gg. Am, elvl. p. 99, 1875. 

3 It is easy to see that the radius of the bright spot to of the same order of 
magnitude, 
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Analyti- The amplitude of tlie light at any point in the axis, when plane 
cal ex- waves aio incident porpendieulaily upon an annular aperture, 
pression. is, as above, 

cos k(cU - ?t) ~ cos n(at - r a ) ** 2 sin nat . sin - }\) , 
n, f 2 being the distances of the outer and inner boundaries fiom 
the point in question. It is scarcely necessary to lemaik that iu 
all such cases the calculation applies in the .first instance to homo- 
geneous light, and that, in accordance with Fourier's theorem, 
each homogeneous component of a mixture may be treated separ- 
ately. When the original light is white, the presoneo of some 
components and the absence of others will usually give rise to 
coloured effects, variable with the precise circumstances of the case. 
Un( ir- Although what wo have to say upon tho subject is better post- 
tainty in poned until we consider tho dynamical theory, it is proper to point 
the ap- out at once that there is an element of assumption in the appli- 
plication cation of Huygens’s principle to tho calculation of tho effects pro- 
of Iluy- duced by opaque screens of limited extent. Properly applied, tho 
gons’s principle could not fail ; but, as may readily he proved in the case 
principle, of sonorous waves, it is not in strictness sufficient to assume tho 
expression for a secondary wave suitable when the primaxy wave 
is undisturbed, with more limitation of the integration to the 
transparent parts of the screen. But, except perhaps in the case 
of very fine gratings, it is probable that the error thus caused is 
insignificant ; for the incorrect estimation of the secondary waves 
will he limited to distances of a few wave-lengths only from the 
boundary of opaque and transparent parts. 

§ 11 . Fraunhofer' s Diffraction FJtenomena. 

A very general problem in diffraction is the investigation of 
the distribution or light over a screen upon which impinge 
divergent or convergent spherical waves after passage through 
various diffracting apertures. When tho waves are convergent 
and tho reerpient screen is placed so as to contain the centie of 
eonvergeney— the image of the original radiant point, the calcu- 
lation assumes a less complicated form. This class of phenomena 
was investigated by Fraunhofer (upon principles laid down by 
Fresnel), and are sometimes called afterms name. z 
We may conveniently commence with them on p 

account of their simplicity and great importance ^ "Tn 
in respect to tho theory of optical instruments. J / 

If / be the radius of the spherical wave at the 
place of resolution, where the vibration is repre- r' * w 
sented by cos teat, then at any point M (fig. 4) in Fig. 4. 
the recipient screen tho vibration due to an element dS of the 
wave-front is (§ 9) 

sinic(at~p ) , 

\p 

p being tho distance between M and tho element dS. 

Taking coordinates in the plane of tho screen with the centre of 
tho wave as origin, let us represent M by £, 77, and P (whoro dS is 
situated) by x, y, z. 

Then 

2, /’ 3 -£ s +2/ a +3 s j 

so that 

p 2 ™/ 2 _ 2a?| - 2 yr} + f 5 + rf • 

In the applications with which we are concerned, £, i\ are very 
small quantities j and we may take 

At the same time dS may bo identified with dxdy, and in the de- 
nominator p may be treated as constant and equal to /. Thus 
the expression for the vibration at M becomes 

K I • • • CO; 

Expres- and for the intensity, represented by the square of the amplitude, 

■ ■ ■ ■ il ’ 

This expression for the intensify becomes rigorously applicable 
when / is indefinitely great, so that ordinary optical aberration 
disappears* The incident waves are thus plane, and are limited 
to a plane aperture coincident with a wave-front The integrals 
are then properly functions of the direction in which tho light is 
to he estimated, 0 

In experiment under ordinary circumstances it makes no differ- 
ence whether the collecting lens is in front of or behind the diffract- 
ing aperture, it is usually most convenient to employ a telescope 
focused upon the radiant point, and to place the diffracting aper- 
tnres immediately in /rout of the object-glass. What & Sm 
through the eye-piece xn any case is the same as would be depicted 
upon a screen in the focal plane. F 

TJamjems Before proceeding tospecial owes it may be well to call attention 
of Bridge, to some general properties of the solution expressed by (2), 1 
^ Bridge, PM, Nor. 1858. 


If, when the aperture is given, tho wave-length (proportion d to 
/r 1 ) varies, the composition o£ the integrals is mrultcied, piuvutid 
| and ri arc taken universely proportional to A. A diminution oi 
A thus leads to a simple pioportional shrinkage of the diilut tiem 
pattern, attended by an augmentation of brilliancy in pi 4,01 turn 
to A~ 2 . 

If the wave-length remains unchanged, similar effects are pn»- 
duced by an increase in the scale of the aperture. The hnur 
dimension of the diffraction pattern is inversely as that of the 
aperture, and the brightness at corresponding points is as the 
square of tho area of aperture. 

If the aperture and wave-length increase in the same proportion, 
the size and shape of the diffraction pattern undergo no change. 

We will now apply the integrals (2) to the case of a ru tangul.tr Uc« 1' 
aperture of fiddtlr a parallel to x and of width b parallel to ij . , angitlu 
Tho limits of integration for x may thus be taken to ho - W and upertun 
+ \a, and for y to be - lb, + \b. We readily find (with substitution 
foncof2r/x) . a( . rf, 

T 2 _^ A „ A tu 

yV rWf * 7rtr T 7 * ’ ' h 

W 7-X 9 " 

as representing the distribution of light in the imagt of t 
mathematical point when tho aperture is lectanguLii, «i>> i- o»t*n 
tho case in spectroscopes. 

The second and third factors of (3) being each of 1 lu form sm 'aja , 
we have to examine the character of tins iuur turn. 11 v iindii ^ 
when u=vnr, ?n being any wliolo numbei otlia than /cio. Win n 
u=0, it takes the value unity. Tho maxima occur when 

u-=tanu,. ... . (11, 

and then 

sin 2 u//r^eos 2 u . . . {.*>), 

To calculate tho roots of (5) we may assume 
«==(/H + .l)ir-7/=U-y, 

where yis a positive quantity which is mjkiJI when a 1 huge 
Substituting this, we find cot U - //, win w t 

J CJ\ + U + U 2+ • • V 3 15 315 

This equation is to bo solved by successive appioMmitiou If 
will leadily be found that 

m =xt-j/=u-u-'-|u- 3- J-jiu- 5 - r; • . 

In the first quadrant there is no root after zcio, sim <* t uwr* if, 
and in the second quadrant there is none because fin* -ijm <>( a and 
tan ware opposite. The first root alter zero is thus in the fluid 
quadrant, corresponding to m~l. liven iu this <a.e tlm « m * 
converges sufficiently to give tlie value of the root with * on -eh lubh 
accuracy, while for higher values of in it is all 111 d < oiild In de iml. 

The actual values of u/tt (calculated in aiiothu mmmr by 
Schwerd) aro 1 *4303, 2*4590, 3'4709, 4rt747, 5*4bhS, ff-lslff Au 

Since the maxima occur wffien u-(m -}- y^r nearly, the .-u< n«- ^‘v< 
values aro not very different from 

4 4 4 

9tt 2 ' 25^ * 49^ » ‘ 

Tho application of those results to (3) shows that the thdd i-, iuffi 
brightest at the centre viz,, at the giomtdiLd muigis im 

It is traversed by dark lines whoso equations are ' ]» »ttt m. 

Within the rectangle formed by pairs of consecutive iluk Iuum, 
and not far from its centre, the brightness risis to a nut limutu ; 
but these subsequent maxima are in all cases xmuh infciior to llm 
brightness at tho centre of tho entire pattern (£ 0 , 7 ] 0). 

By the principle of energy the illumination over tho cnliic focal Total 
plane must bo equal to that over the diffracting area ; arid thus, in illmum* 
accordance with the suppositions by which (3) was obtained, its atiou. 
value when integrated from f » - 00 to £ -* + o>, and from <n - 
to. ^.t 00 . G( l l ^l lo cib. This integration, employed 

originally by Kelland 3 to deterraino the absolute intensity of a 
secondary wave, may be at once effected by means of tho known 
formula 


/" + ”sm 3 i« , /+ 


It will bo obaorred that, while the total intensity is proiiorl imial 
to ab, the mtosBity at the focal point is iiroiiortioruil to «‘-V, If 
the aperture be increased, not only is tho total bvightucss over 
the focal plane increased with it, but there is also o eonwnt ration of 
the diffraction pattern. Uniform of (3) shows immediately that, 
it ^ and o be altered, the coordinates of any characteristic point 
in the pattern vary as a-i and }-t. 1 fMawirm 

Tho contraction of the diffraction pattern with iucreaso of of itnaari 
U importaneo with wforonw to the due to 

rosolving power of optioal metnitnents. Aeeoiihik to common finite 
optics, where images are absolute, th e ffl&aaUonr&tteru is me wave- 

“ hngth. 
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posed to be infinitely small, and two radiant points, however near 
together, form separated images. This is tantamount to an 
assumption that A is infinitely small. The actual fmrteness of A 
imposes a limit upon the sopaiating or resolving power of an optical 

This indelinitenoss of images is sometimes said to bo due to 
cumaction by the edge of the aperture, and pioposals have even 
perm made for cuiing it by causing the transition between the 
iiiteriupteu and transmitted parts of the piimary wave to be less 
abrupt. Such a view . of the matter is altogether misleading. 
What lequnos explanation is not the imperfection of actual images 
so much as the possibility of their being as good as we find 
them. 

At the focal jjoint all the secondary \v 4 v 0 s agice in 

phase, and the intensity is easily expressed, whatever be the form 
of the apcitmo. Eiom the general formula ( 2 ), if A bo the area 
of apt! turn, 

rpl c . V-W (7). 

The Formation of a sharp image of the ladiant point requires 
that tlie illumination become insignificant when 77 attain small 
values, and this insignificance can only arise as a consequence of 
discrepant ies of phase among the secondaiy waves from various 
]>ails of tlie apcituie. So long as them is no sensible discrepancy 
of phase them can be no sensible diminution of biightness as 
compared with that to be found at the local point itself. We 
may go fiuther, and lay it down that them can bo no considerable 
los^ of brightness until the diflerence of phase of the waves pro- 
ceeding fiom the neamst and fuithest paits of tho apertuie 
amounts to \\. 

When the difference of phase amounts to A, we may expect tho 
msultant illumination to be very much reduced. In the par- 
ticular case of a rectangular apertuie the course of things can bo 
readily followed, especially if we conceive /to be infinite. In 
the direction (suppose horizontal) for which tj= 0 , |//« sin 0 , the 
phusu of the socoudaiy waves range over a complete period when 
sinf/ * A/tf , and, since all parts of tho horizontal apeiture am 
equally effective, them is in this direction a complete compensation 
and consequent absence of illumination. AVhen sin 0 ~jA /a, tho 
phases unge one and a half periods, and them is revival of illu- 
lxu uaf ion. We m ly compare the biightness with that in the direc- 
tion t)~ 0 . Tho phase of the resultant amplitude is the same as that 
due to tho central secondaiy wave, and the disciopancics of phase 
among the components reduce the amplitude in the pioportion 

, 3 jt 


I/ + * 

37r/_3jr 


cos <j>d<f>i 1 , 


/ -Ho 


IV77 ■ 


( 8 ), 


2 , 4 

or - ^ 1 1 ; so that the brightness in this direction is ^ of the 

maximum at 0~ 0 . In like manner we may find the illumination 
in anyothei diieetiou, and it is obvious that it vanishes when sin 6 
is any multiple of xja. 

The reason of the augmentation of resolving power with aper- 
tiue will now be evident. The larger the apertuie the smaller 
am tlie angles though which it is necessary to deviate fiom the 
principal direction in older to bring in specified discrepancies of 
phase— the more concentrated is the image. 

In many cases the subject of examination is a luminous line of 
unifoim intensity, the various points of which are to be treated as 
independent sources of light If the imago oi tho lino bo £= 0 , 
tho intensity at any point {, 77 of tho diffraction pattern may bo 
represented by ^ 

atb^Jf 

‘A/ ttW' ‘ ’ 

A 2 / 2 

the same law as obtains for a luminous point when horizontal 
directions are alone considered. The definition of a fine vertical 
lint*, aud consequently tho resolving power for contiguous vertical 
lines, is thus independent of the vertical aperture of tlte instrim&nt, 
a law of great importance in the theory of the spectroscope. 

The distribution of illumination in the image of a luminous lino 
is shown by tho curvo ABC (fig. 5), representing the value of the 
function sin%/^ fiom 0 to The part corresponding to 

negative values of u is similar, OA being a line of symmetry. 

Lot us now consider the distribution of brightness in the image 
of a double line whose components are of equal strength, and at 
such an angular interval that the central lino in the imago of one 
coincides with the first zero of brightness in the image of the other. 
In fig. 5 the curve of brightness for one component is ABC, and 
for the other OA'C'; aud the curve representing half the combined 
brightnesses is B'BE. The brightness (corresponding to B) mid- 
way between the two central points AA' is *8106 of tho brightness 
at the central points themselves. We may consider this to be 
about the limit of closeness at which there could be any decided 
appearance of resolution, though doubtless an observer accustomed 



to his instrument would recognize the duplicity with certainty. 

The obliquity, conesponding to u=tt, is such that the phases of 
the secondaiy waves range over a complete penod, i.c. 3 such that 
the projection of the horizontal 
apeituie upon this diieetion is one 
wave-length. Wo conclude that 
a double line cannot be fairly 
resolved unless its components sub- 
tend an angle exceeding that sub- 
tended bij the wave-length of light 
at a distance equal to the horizontal 
aperture. This lule is convenient 
on account of its 
simplicity ; and 
it is sufficiently 
accurate in view 
of the necessary 
uncertainty as to 
what exactly is 
meant by resolu- 
tion. 

On the expe- 
rimental con Ur- 
ination of the 
theory of the 
lesolving power of rectangular apertures, see Orrics, vol. xvii. 
p. 807. 

If the angular interval between tho components of a double line 
be half as gieat again as that supposed in the figure, the brightness 
midway between is *1802 as against 1 *0450 at the central lines of 
each image. Such a falling off in the middlo must be more than 
sufficient for resolution. If the angle subtended by the components 
of a double line bo twice that subtended by the wave-length at a 
distance equal to the horizontal apertuie, the central bands aro 
just clear of one another, and theie is a line of absoluto blackness 
in the middlo of the combined images. 

Since the limitation of the width of the central band in the Central 
image of a luminous line depends upon discrepancies of phase stops, 
among the secondaiy waves, and since the discrepancy is greatest 
for the waves which come from tho edges of tho aperture, tho ques- 
tion arises how far the operation of thomentral paits of the apertuie 
is advantageous. If we imagine the aperture reduced to two equal 
narrow slits bordering its edges, compensation will evidently be 
complete when the projection on an oblique direction is equal to 
1\, instead of A as for tho complete aperture. By this procedure 
tho width of the central band in tho diffraction pattern is halved, 
and so far an advantage is attained. But, as will be evident, the 
bright bands bordering the central band are now not inferior to it 
in brightness ; in fact, a band similar to tho central band is ^pro- 
duced an indefinite number of times, so long as there is no sensible 
disciepancy of phase in tlie secondaiy waves proceeding from tho 
various parts of the same slit. Under theso ciicumstances tho 
nai rowing of tho band is paid for at a ruinous price, and tho 
arrangement must be condemned altogether. 

A moie moderate suppression of the central parts is, however, 
sometimes advantageous. Theory and experiment alike prove that 
a double line, of which tho components are equally strong, is 
bettor resolved when, for example, one-sixth of the horizontal 
aperture is blocked oil* by a central screen; or the 2 ays quite at the 
centre may be allowed to pass, while others a little lurther removed 
are blocked off. Stops, each occupying one-eighth of the width, 
and with centres situated at the points of trisection, answer well 
tho required purpose. 

It has already been suggested that the principle of energy Total 
requires that the general expiession for I 2 in (2) when integrated intensity 
over the whole of the piano |, 77 should bo equal to A, whole A propor- 
is tho area of the aperture. A general analytical verification has tional to 
been given by Stokes . 1 Tho expiession for I s may be written in aperture, 
the form 




V) ylxdydrfdf. ( 9 ), 

the integrations with respect to ^ / as well as those with respect 
to x , y being over the area of the apeiture ; and for tho present 
purpose this is to be integrated again with respect to i\ over the 
whole of the focal plane. 

In changing the order of integration so as to take first that with 
respect to \ tj> it is proper, in order to avoid ambiguity, to intro- 
duce under tho integral sign the factor the 4 - or - 

being chosen so as to make the elements of the integral vanish at 
infinity. After the operations have been performed, a and 78 are to 
be supposed to vanish. 

Thus ffl^dy ** Limit of 
1 

Wl 


ifjjjff 6 J j £{af-a;)4- j 


1 M. Pram,, xx. p, 317, 1868. 
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vr f +t ° 2a cos H 

Now e oos(^-n)rf|-=-^p ; 

and thus Limit of 

1 rrrr 4 apdxdydv'dy’ 

™ j ^ + 

Let tlxf-^ — du. 

f « 

The limits for « pro ultimately - » and +«>, and wo have 
r . r 2«dV 2/ /+» 2/ __ ft 

Lmit J j r^EgT"7/, l+P k” ' --/ k ’ 

r + /* 5 

In like manner the integration for y 1 may be peifonned ; and we 
find 

fj+* Vdadn-ffdvdy-A .... (10). 1 
We saw that If, (the intensity at the focal point) was equal to 
A 2 /a 2 / 2 . If A' he the aiea over which tho intensity must be I£ in 
order to give the actual total intensity in accordanco with 

A.'1'^/f^Pdidr,, 

the relation between A and A' is AA'=a 2 / 2 . Since A' is in some 
sense the area of tho diffraction pattern, it may be considered to be a 
rough criterion of the definition, and wo infer that the definition of a 
point depends principally upon the area of tho aperture, and only in 
a very secondary degiee upon the shape when tho area is maintained 
constant. 

§ 12. Theory of Circular Aperture. 

We will now consider the important case whero the form of the 
aperture is circular. Writing for brevity 

KZlf“P, Kll/f=Z (1), 

we have for tho general expression (§ 11 Vof the intensity 

A 2 / 2 I s =S 2 -f C 2 (2), 

where S - JJ'sin (px + qy) dx dy , ..... (3), 

C = ff cos (px+ qy) dxdy, (4). 

When, as in the application* to rectangular or circular apertures, 
the form is symmetrical with respect to the axes both of x and y, 
J8 ~=0, and 0 reduces to 

C=ffwpxcot>qydxdy, (5). 

In tho case of the circular aperture the distribution of light is of 
course symmetrical with respect to the focal point p=0, q=0 ; and 
C is a function of p and q only through It is thus 

sufficient to determine the intensity along the axis of p. Putting 
#-=0, weget 

C=> ff cospxdxdy^2 cos px \J(YF - a* 2 ) dx , 

R being the radius of tho aperture. This integral is the Bessel’s 
function of order unity, defined by 

cos (z cos <p) sin 2 <£d$ .... (6). 

Thus, if ®«=»Rcos& 

C-wB’M (7); 

and tho illumination at distance r from the focal point is 

V 2*Br\ 

A 2 / 2 ’ /2irRry W ’ 

\ A J 

The ascending series for J x (z) } used by Airy 2 in his original inves- 
tigation of the diffraction of a circular object-glass, and readily 
obtained from (6), is 

% tF up sF 

J iW e *2 ~ 2^4 + #a 71 . 6 2 . 8 + * * * w* 

When z is groat, we may employ the semi-convergent series 

Wd)*'-*-’! 

B , 5, 7 . 9 . 1 , 3.5/1 V ) 

8.16,24,32 

♦ ,/(=)-*-«{! -HAW 

, 3, 5, 7. 9. H. 1,3, 5. m \ c ) 

* 8.16 , 24 .32 ,40 * * W* 

lit Is <$ay to show that this conclusion is not disturbed hy the introduction 
at every point of an arbidmy retardation p, a function of x, y. Tho terms 
(p'-p) are then to be added under the cosine in (0) ; but they are ultimately 
without effect, since the only elements which contribute are those for which in 
the limit tfma, y'^y, and therefore p'=p. 

aa4« 0l im &f m With Circular Aperture,'* Oamb. 


A table of the values of 2:r 1 J 1 (z) has been given by Pommel, 3 to 
whom is due the first systematic application of Bessels iunctioiw 
to tho diffraction integrals. 

The illumination vanishes in correspondence with tho roots or 
the equation JjjsO^O. If these he called z l5 z S) . . . the radii 
of the dark rings in the diffraction pattern aro 
/Agi 2 

2ttR ’ 2ttR’ * * ’ 

being thus inversely proportional to R. 

The integrations may also be effected by ineans of polar co- 
ordinates, taking first tho integration with respect to ^so as to 
obtain the lesult for an infinitely thin annular aperture. Thus, it 
a?=/>cos£, 2/=psin0, 

O - }f cos pis djs dy = /oVo 2 "’ cos (PP cos P rf P clB ■ 

Now by definition ^ ^ 

J o (z)=~y^^% o s ( sc o s0 ) ^“ 1 -| 2 + 2C4~ 2 ”2 2 . 4 a rC a+ ^ * * 

Tho value of C for an annular apertmo of radius r and width dr is 

thus , . . 

dO = 2irJ 0 (pp)p dp (i%). 

For tho complete circle, 

2tt < y/dt 2 P i R 4 . ?/ } R° ) 

2 ~2 2 .4 + 2 a .4 2 .6~ • • • ) 

7rR pli ’ 

as before. 

In these expressions we aro to replace p by or rather, since 
tho diffraction pattern is symmetrical, by krjj, whore r is the dis- 
tance of any point in tho focal plane from tho centre of tho system. 
The roots of J 0 (z) after tho first may he found from 

z . . *050661 -053041 , *262051 , 1(n 

r -t--25 + -7T-= /TT-Tu+n— TTfi - * 


and those of J^z) from 

z . , nef *151982 , *015399 *245835 

+ + . . (14), 

formulae derived by Stokes 4 from the descending series. 5 The 
following table gives the actual values:*— 


i 

5for Jofa)” 0 

-forJ^-G 

TT 

t 

-forJo(*M 

TT 

^forj^)=0 

1 

•7655 

1-2197 

6 

67622 

6-2439 

2 

17571 

2*2330 

7 

67519 

7-2448 

3 

27546 

3-2383 

3 

rim 

8-2454 

4 

S7534 

4-2411 

9 

87514 

9-2459 

5 

4 7527 

5*2428 

10 

97513 

10-2103 


In both cases the imago of a mathematical point is thus a sym- 
metrical ring system. Tho greatest brightness is at tho ccntie, 
where 

dC^2irpdp , C«?rR 2 . 

For a certain distanco outwards this remains sensibly unimpaired, 
and then gradually diminishes to zero, as tho secondary waves 
become discrepant in phase. The subsequent revivals oi bright- 
ness forming tho bright rings are necessarily of inferior brilliancy 
as compared with the central disk. 

The first dark ring in the diffraction patiorn of the complete 
circular aperture occurs when 

r//~ 1 *2197 x A/2R (15), 

We may compare this with tho corresponding result for a rect- 
angular aperture of width a, 

and it appears that in consequence of the preponderance of the 
central parts, the compensation in the case of the circle docs not 
set in at so small an obliquity as when the circle is replaced 
by a rectangular aperture, whose sido is equal to tho diameter 
of tho cn-cle. 

Again, if we compare the complete circle with a narrow annular 
aperture of the same radius, wo sec that in the latter case the first 
dark ring occurs at a much smaller obliquity, viz., 
r//» -7655XA/2R. 

It has been found by Hersehel and others that the definition of Ooatral 
a telescope is often improved by stopping off a part of the central stop, 
area of the object-glass j hut the advantage to be obtained in this 
way is in no ca.se great, and anything like a reduction of the aper- 
ture to a narrow annulus is attended by a development of tho 


3 SdhWmilch, xv, p. 100, 1870. 

3 The descending series for 
Hamilton in a memoir on “ Flucfcuai 


* 0<mb. Tram., vo!. Iiu, 1M0, 
saw to have Dean flrstjiven toy Sir W* 
’“ w * f&y. iHtb Tm*., 1840, 
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Maxi- 
mum of 
bright- 
ness. 


external luminous rings sufficient to outweigh, any improvement 
due to the diminished diameter of the central area. 

The maximum brightnesses and the places at which they occur 
are easily determined with the aid of ceitain propel ties of the 
Bessel’s functions, It is known 2 that 

m 




The maxima of C occur when 


:JiW 


(17) , 

(18) . 


or by ( 17 ) when 
del ei mined. 


h\ s ) ~z s? 


When z has one of the values thus 


Auto- 

mated 


The accompanying table is given by Lommel, 3 in which the first 
column gives 1 he loots of J a (s) ~ 0, 
and the se< ond and third columns 
the ton (spending values of the 
film tions specified. It appears 
that the maximum hiightness in 
the first mig is only about ^ of 
the brightness at the ceutio. 

We will now investigate the 


z 

23-lJ^g) 

4z--Jj2(xr) 

000000 
h *135630 
8-417236 
11-619S57 
11*7959)8 
17*959820 

+1 000000 

- -1 J2279 
4- -001182 

- 010003 
+ -027919 

- '020905 

1 000000 
*017498 
•001158 
■001G01 
•000779 
•000137 


total illumination distributed over the area of the circle of radius r. 


intensity. We have 

whcic 
Thus 


7T 2 R 4 


4Jr(t) 


(19), 


=»27rfi rjkf (20). 


2ir ■[ PrOr-^f 2 J ; J^i) ifc 

Now by (17), (18) 


so that 


and 


’-'W- 






. . ( 21 ). 

If r, or t, be infinite, Jjfc) vanish, and the whole illumination 
is expressed by n-li-, in aceoulanro with the geneial principle. In 
any case the propoition of the whole illumination to be found out- 
side the circle oi radius r is given by 

w+w. 

For the dark rings so that the fraction of illumination 

outside any dark ring is simply J 0 a (z). Thus for the fust, second, 
third, and fouith dnik rings wo get respectively *161, *090, ’062, 
*047, showing that more than ^ths of the whole light is concen- 
trated within the aiea of the second dark ring.* 

When z is gtcat, the descending series (10) gives 


tfiM , 


•V ( 


?-) 

7T3 J 


sin (3- }ir) 


( 22 ); 


Reftolv- 
ing 


so that the placos of maxima and minima occur at equal intervals. 

The mean brightness varies as sr 3 (or as r** 3 ), and the integral 
found by multiplying it by zdz and integrating between 0 and co 
converges. « 

It may be instructive to contrast this with the case ot an in- 
finitely narrow annular aperture, where the brightness is propor- 
tional to J 0 fl (z). When a is great, 

JiW-\Z(s) #0 ’ (s “ w * 

The mean brightness varies as# -1 ; and the integral/^ Jf(s)sds 

is not convergent , „ . x . . , , , 

The efficiency of a telescope is of course intimately connected 
with the size of the disk by which it represents a mathematical 


power of point Tho resolving power upon double stars of telescopes of 
tele- various apertures has been investigated by Dawes and others 
scopes, (Oman, vol. xvii. p. 807), with results that agroe fairly well with 

Lnmiuoue ^Ilwe integrate the expression (8) for I 3 with respect to u, we 
line. shall obtain a result applicable to a linear luminous source of which 
the various parts are supposed to act independently. 

lAirv lot. nt. “Tims the magnitude of the central spot is dimintehed, and 
of the ^ 


ucit. 


rSt IMViUkK s f vu 

Phil* Mag., March 1881. 


we got ^ .J^vd^mcK.J^ ^0rf) 


From (19), (20) 

42 ' 2J r 2 W^“ 2E ‘ 

since ij 2 =r 2 -| 2 . 

If we write £=27rR|/A/ (23), 

i n/. \ j. 

(2D. 

This integral has been investigated by II. Struve, 5 who, culling to 
his aid various properties of Bessel’s functions, shows that 

f 4 ^ ~ I \ff <m c °^ ^ ■ (25)> 

of which the right-hand member is readily expanded in powers of £ 
By means of (24) u o may venfy that 

/ -f-co /" +on 

dl I^-rR 9 . 

QO J — fiO 

Contiary to what would naturally bo expected, the subject is 
more easily treated without using the results of tho integration 
with respert to % and y , by taking first ot all, as in the invcslim- 
tion of Stokes (§ 11), tho integration with respw t to rj. Thus 

wff l ' d i~ Umit of 

fJJJJ e cos J | £{j?-z) + ri(l/-y) | tb' d’q lie d >/ (ft) . (2fi): 


and 




=F(3rj K , 
e cosy £(a; 


0 2 + 


We have now to consider 


f f 2 pdydf 

JjP-i 


aO + uW-y) | 

~K~(V /Z W 


dr) 


2)8 cos (z 1 


(27). 


(28). 




Tn the integration with respect to ij every element vanishes in 
the limit (0 = 0), unless f**y. If the range of integration fin if 
includes the value y, then 

otherwise it vanishes. 

The limit of (28) may thus be denoted by A/Y, wheio Y is the 
common part of the ranges of integration for y'and y eonesponding 
to any values of x' and x. Hence 

ffflkh-X- '/-J jj Y cos j [S-sr)(hcW 


= Y cosy coi '-y 1 dzdj? . . . (29), 

if, as for the present purpose, tho apeituro is symmetrical with 
respect lo tho axis of y. 

In tho application to the circle w r o may write 


/ 4-uo /*n /*n I. 

I 2 ^-4A-y-V4^ Y cos -7“ cos~p dz cfo \ 


K& fc£S , 

/ G0S J 

where Y is the smaller of tho two quantities 

2V(R 3 -a' 2 B 2V(B. 2 -^), 

i e . , corresponds to the larger of the two abscissa x', z. If we 
take Y=2\/(& 2 “* aj2 )j and limit tho integration to those values of 
sc' which are less than sc, we should obtain exactly the half of the 
required result. Thus 


/* + ” Pth ) = 1 6 \ - J /- 1 f f I V(R s_ ® s ) cos ^oos ^ dm 
Jo Jo J J 

4 - /"“V(E s -a s )5«i^<fe 
iJo 


Hence, writing as before 


*Uq >v ” f 

wt/O J 

2!rE{ 


A/ 


, we get 




&in(2fj8) d & . . (80) ? 

in which we may replace $£/£ HIC agreement with the result 
obtained by Struve. 

The integial in (80) may be written in another form. We have 
J £&in(2£0)eos 2 j8tfj3 

** -4cos0cos(2Csin0)- \f cos(2Csin0)sin0^0 ; 

and thus 

^^fsin(2f0)cos 2 0c70«i^ l-co&(2Csin0) j smj8tfj3 

«^^sin 2 (Csin0)sin pdp ..... (31). 


* TTied Am., xvii. 1008, 1882. 
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The mtegial is thus expiesbible by means of the function K*, 1 and 
we have 


Tlio ascending senes foi is 


x ( 1* 3 1-3' 
iucl this is always conaagtut 


°‘KU 20 


5 1' 3 5 7 } 

Tilt descending beuu cony agent 


K.()-r 


V(y 


-3 n •>+l 2 3= 5 


- 1= 3 2 5’ 7 - 

(l 2 - 4)(3“- 4) 


sin( - }ir) 


•(-wl'-T.Tb 

l J -4 (l--4)(3 -4X*5 -4) 
13 12 3 (8 sy 


ibo senes within braces being the same as those which occut m 
tlie e\picssion of the function Jd") 

When ( (oi £) is yeiy gieat, 


so thit the intensity ot the image of a luminous line is ultimately 
mvtisely as the squat of the distance from the cential axis, oi 
geomc tucal image 

As is evident fiom its composition, the intensity lemams finite 
foi all values of (, it is, lowevci, , I 7 


Oompau- 
son with, 
lect- 
angulax 
ipeifcnre 


Uniform 
field of 
light ter- 
minated 
by 

straight 


tegration from - oo to £ Thus, if we choose the s tie of mfuiMt cs 
so that the full intensity is unit) then tin ml UMt\ it 1 1 1 
coi responding to 4* ( (outside the giometiical juhj ) i n I ( i ] i 
sonted by I ( 4- £), md that at i distance - £ 1 v L( t >, iki « 

I( + 0+«-0 1, 

and 

t(0-£jf*C«*CKi(aO-i- lj\ -WM> (0 

This is the lesult obtain d by fetiuve, who gi\ to the foil \ui v 
scuts toi $(£) ! 

The ascending suies, ol tamul at once by mtu,i ition h< m ( j) is 

y/fw 1 - ~ 2( T -1) ? ^ _ 1 (^7) 

r, i ' (-Hi ( 

When £ is gieit, we Imc approximately fiom the le <ru Ini,, rue 
1(0 xU + lif/ 4 tt"/ <, 

Thus “at great distances fiom iho i l^e of th ouictn d uni., 
the intensity is mvei&cly proportional to tin diet me , in 1 t > fi 
ndius of thi object glass ” 

Iht following table, abbieviatcd from tint grven 1 } Stu \ will 
stive to calculate the cnUigemcnt of an imi Q f due to diili t ti n in 
any esse tint may ansc 

c 2irK$l\J 

K-f) i-K+O 



S 

Infcuiwtj 

On the ius itself 

I list mminmni 
lust miumum 
Second minimum 
Seu nd nrnmmm 
Umd minimum 
Thu 1 m iximum 
louith minimum 

ft 

0 00 

3 

4Gi 

6 c 0 

8 00 
! HO 
11 (0 

I 20 

1 

i l i 

A 

it 

1 l nr 


subject to fluctuations pies ntmg 


i 3 y L •> — toecona minimum u^o 

quadiatuies Scu nd maximum 8 00 p ff 

"he results aie also exhibited lluid minimum o f o 1 j. 

by M Audi in the foim of i Timimmmura iho n 

tui vo, of which fig b is a copy . .. — • 

It will be seen that the distuhntion of brightness doe 5 not j 
diflci greatly fiom that due to a icctangulu apeituie ivho&o width i 
(pei pc ndn ul ir to the luminous lmo) is equal to the 
\ diamctei of the eucuhr apeituie It will be m 

\ stiuetrve to •examine the image of a double lmo, 

\ whose components picsent au intcual conespond 

\ mg to md to compile the lesult with tint 

\ alieady found foi a lcttangulai ipeituie (5* 11) 

\ We m ly con&idet the bughtiits» at distance £ pro 

\ poitionalto 

\ Ttn L 2T , 2*C* 

\ 1- 3 1“ 3- 5 + l- o- 6- 7~ (S9) 

\ In the compound lmigc the illumination it the 
\ geometrical focus of one of the luminous lines is 

\ icpiesented by 

\ L(0)4 L(7r) , 

\ and the illumination midway between the geo 
\ metnral lm iges 

V of the two lines 

i , 3 , .^ rr=t-i 5 ; 2L(>) 

Uk 6 AVt, Jmd by ittuxl 

ealcuution from the &aies, L(x)= 0164, L(»= 1671, L(0) 
« 3333, so that 

L(0)+L(ir)« 3497, 2h(lir)~ 3342, 

and — 955 

L( 0 )+L(ir) 

■ The con espondmg number foi the lectangular apeituie was 811 , 
so thit, as might have been espected, the resolving powei oi the 
cuculai apertuio is distinctly less than that of the lectangulai 
apeituro of equal width Hence a telescope will not lcsolve a 
double lmo unless the angular interval between them decidedly 
exceeds that subtended by the wave length of light at a distance 
equal to the diametei of the object-glass JCvperimf nt shows that 
resolution begins when the angular mteival is about a tenth part 
gieatei than that mentioned 

It we iat< grate (30) with itspect to | between the limits — 00 and 
+co we obtain as has alieady been rematlced This ^presents 
the whole illumination ovei the focal plane due to a radiant point 
w hose image is at O, or, recipiocally, the illumination at 0 (the same 
as at anv othei point) due to an infinitely extended luminous area 
If we take the intonation from | (supposed positive) to 00 we get 
the illumination at 0 due to a uniform luminous aiea extending 
over this i^ion, that is to say, tho illummation at a point sit uatod 
at distance | oubnde the bolder of the geometrical im ige of a We 
uniform aiea If the point is supposed to be inside the geoinotn- 
ca^ image and at a distance ( from its edge, we are to ta ke the L 

i Ztootir ofSoundt § m S 4 ^ 4 l&de Notmfyv p 310, 1876 


It may pci haps have stiuck th icadu tint th i 1 in w ui h 
of u 0 oui m om tieatmcnt of (30) wh nwc intent it jvti el u 
whole focal pi me of £, v\ i inasmuch is 111 ill pio i >1 th fonmtl n 
| anil 7 j aie supposed to be snnll The in omistuir } 1 tom s v 1 ) | { 
ippaunfc when we ohseive that acioiduig t> flu foimul Hi u is 
no limit to tin icl itivc letaidation of second uv w m 1 oinm N f i m 1 
vauous ^aits of thi apciUut, when is m lLilitj this utu litiw 
could novel e\c< ed the longest line capable of 1 ting li mu \ ltluu 
the apeituie It will be worth while 1o cons'dei this j mf 1 little 
fuitlici, although oiu limits foibid an cxtcndel tu itnum 
The foimula keomis ngoious if wc lcgul it i> ^nin^ tl 
illumination on the suifioe of a spheic of uiy 1 u c c 1 idiu t in 1 
duection such tint 

£ =- /sin , t] /sm 6 sin <{> , 

it may then be wntten 

I°~A 6 ) 

4 { 1 / -y)wnd%vci<^drihjih fhj 
Tho whole intensity ovei the infinite hcmisphai is paen by 

l -dT I si nOdedtp jS; 

Accoiduig to tho pi in formerly adeptfd, wi tosf]K>u( ill mf \ 
tion with icspect and tike fust tint with nq < t t > 

6 and Tlius for a single pan oi elements of u< / //, 1 / O f 
we have to considu 

JJ -os«-[(e -a)feinacos^ h(y~y) nnd 1 

or, if we wnte 

^-a~/cosit, if-y /since, 
fWf* r 

Jo Jo ° 0b ^ am 0 w,s ^ S1U ^ ^ ^ 

How it may be piovtd (c j , by expulsion in j»owu rt m ) lint 

r)v f 2r OH 1/1 


cos {m >m6rtos0)sin0^0i/$ *V 


and thus 


'-if///' 


' djdythtfi/ 


t being the distance betwi en the two ok mints of in 1 ih tht> <h\hf 
In tho ease of a cuculai area ot 1 ulius E, we hau * 


ir- 


and thus 


When 


i c =xR 2 |l~ Jl ^ i i) j 


l^EVasbofori 

* Tlmty ojtotmdt $ iqj 
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4C.» 


< i in 

i 

4,1 JtllS 


3f ^p] ii s th iefm that accoulmg to tlio assumed hw of the 
s con 1 ti} wau tlu tot tl lllumiu ition is piopational to tho nca of 
a] 1 tin onl} mid 1 the lestn tionthat the Imtai dimensions of 
tl e a] itmc uc vciy lai e in companson with the wave length 
V u 1 1 as to the significance of (o 9) ma} not be out ot place 
We know tint 


+ cosK[sm0cos0a+sin0sin<j?>/+cos0 ] (42) 

tisflcs 1 ifla s cxtuilel equation (7 ¥k jty— 0 being ol the 
fomi tosh, wliei a is liawn m m obhju (Incctiou ml it 
1 How that fj fsm Qd6cl(f> satisfies the same epntion Now this, 
if th ud »,i lien 1 UUn < \ 1 the hemi pheie 0-0 to 0- jy, must 
l c mi a Junction of > 01 \J{t -f a/ g ) onlj 
II n iuttm to /-0 Uj we „ t 



eos (ki sin 0 cos <p) sm 0 dd dtp 


I ut th nil} (uu inn of 1 win h sitishes Liphec s equation eon 
tiniK nslv tl lonja th on^m is Asm «?/(«/), and tint A-2t is 
l m l it on 1 \ juttm,, 1 0 1 lie tnitli ot the foimuh un> 
ihi h estalhsh 1 mil j(ul utly ot tho difleuntnl equition by 


1 qu itin^ t li a dues ofy/" J” $ sm 0 eld d<p, when a =?,?/- 0, =0, 

md wh 11 0 ?/-0 } -1 lluis 



*< s(k/ sm0oos</>)sm0c?0r/0 
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h Jo oosOttcosflJsmflfMity-SJir 
llir foimuh itself m iy also be written 


sm m 
to 


f J (J («ism0)sin0i70-^7^ (43) ! 

*/ 0 tit i 

dh results of the pi seeding them] of 1 licuhi apeitui os admit | 
<f m mt 1 sting application t> totonas , such as 11 e ften seen j 
ni u Imbibe un an l moon f hey au due to tlu mtci position ot | 
s mil sthuuhsef watu, which a( tthcpiifc of liihaotmg obstaeles I 
In 11 In t ) Hi foimition ot a will defined coiona it is essential j 
tl 1 1h j uti les b v lusmlj, 01 piejondu itmgly, ot one sve | 

If th 01 mu ot hjit 1) tu died is infinite 1} small, and bo seen 1 

mi ti win thu with th 111 k l c} 01 with ih ai l of a telescope I 
i h win I ( f the li Jit m th ibsi 11 1 it ol stack > would be conn n j 
tn 1 m th immalnte ncijiboinhocd ot the tocus At othci : 
pails of th fi Id tli elie t is the same b} Bibinets ji maple, j 
\\b tbri th uni^inu} scu u m front of tin object Jts> is gene i 
idly ti msj li lit hit stalled with 1 number of optquo cn uhi 1 
disks, ol is g nil illy opaque hit peif ntccl with coi responding 
i| 1 hu iv C on si l 1 now the light diffracted in a diuctun many 
lim s moi obli ju< than my with which we should be coneuued, 
w k til wild \\ dime umutniuj ted, and take fast the effect 0 1 

i mjc small ipufnre The light m the piopostd du action is 

lint detcimincd by th si/e of the small apeitui 0 m accoi lance 
witli (he 1 nvs all only musbg itecl, and its phase depends upon tho 
I » iti u ot tin ip ituu If we tako a dinction such that tne light 
(at giv n wivt length) fi m 1 single ajeitme vanishes, the mu 
cs ui c mtinucs t \c 11 when tlu whole ^uics ot apatuiesis bi ought 
ml > < mt uiplati ju 1 Urn e vvlntovei else m 1 } hapjimi, there must 
1 < 1 s\ dem ol dai k nu n s foime 1, the same as from \ smgh small 
ip ituu In dim turns othu than these it is a moie delicate 
question how the putnl cfhcls should be compounded If we 
intke the evLtonu suppositious ot m infinitely small souice md 
ahsolnt 1} homo^ein mis light, thr ie is no escape fiom the conclusion 
th it the light 111 a definite dueetion is aibitniy, that is, dependent 
upon tho chance distillation of ijcituus If, howevei, as in 
j n tw e, the light be kt< ioguuous, the somco ot finite aiei the 
obstadts m motion, and the diseummation of diihieiit directions 
impnfect, we arc concerned mt uly with the mean bnghtness found 
by vuying tin aibitmiy phase relations, and this is obtained by 
simply multiplying tho bnghtness due to a mi gle apcitme by the 
numbei of apoituies (n) 1 The ddli action pattern is theiefoio that 
dm to a single ape rtuie, mouly bnghtcned 0 times 

In his upenmuds upon till' subject rnunhofei employed plates 
of glass dusted ovei with lycopodium, oi studded with small 
metallic disks of unifoim size , and he found that the diameters of 
tlu nngs were propoitionai to the length of tho waves and in 
vc rs< ly as tho diamctei of the disks 

In anothe i lcspcct the obsavations of Fraunhofei appear at first 
Mght to be m disiccoid with theory; foi his moasiuos of the 
diamc fc< rs of tho led nngs visible when white light was employed, 
conespond with tho law applicablo to dark nngs, and not to the 
Meumi law applicable to the luminous maxima Yeidet has, 
kowovei, pointed out that tho observation m this form is essentially 
different from that m which homogeneous led light is oraplo}cd, 
and that tho position of tho red rings would eonespond to the 
titemtA of blue-green light ratha than to the gieatest abundant 0 of 
red light Yeidet's own observations, conducted with gi eat eai e, fully 
coafom this view, and exhibit a complete agreement with theoiy 
1 1 Seej4 


[ y measuiemcnts of eoion is it is possil le to mfoi the si/o of th - * 
paiticl s to whicli they aic lue an a[ plication of c n&idu ill 
mteicst in the cis of mtui d coiona — flic gencial 111 I 0 b mg the 
lar^a the eoi ma the sm illci tho vain sj hciuks \ orn , ci aplo} cd 
this method not 011 I} to ddnnnne the diamclus of cloud } aitieks 
{ tf , x kj— inch), but alsi those cf fibions material fot winch the 
theoiy is analogous Ihs mstiumcnt was calM the n c nefet - 


§13 Influent of AbLUoHcn Optical Paw ojlistnmnts 

Oui 1 m sti^ations an l estimates of lcsdum, poi ci hne thus Oifr 1 
far piocccded U] on the sujp sifron tint then aie no opti d enon 
lmpatections whethei of the mtui of aic^nln ibeiiation 01 
city ulent uj m in ^uluities ot n Lteiial an 1 wail nnnship In 
piacti e theie will alw i}& b a citam tl eiiati 11 01 noi cf p hast , 
win h wc mj also 1 c,aul as the d aialion of the ctud waic 
suifi e fi >i 1 its mteiilel 1 sition I 11 ^<naal we 11113 si} tint 
alien alien is mump a taut, whin it nowhei (tr it my ial ov 1 1 
lelatnely small oiu cnly) e\ ceds ism ill tnctiDn ot tli w \ 
length (a.) Inns 111 esUmatniw, the intensity it a focal punt, 
whole 111 the absence of abuiation ill flic sceonlii} wins woull 
hast exact]} tho sxtiig p] ise w s e that an alcnation now line 
exceeding J x can h i\ 0 but hltlo ( (ieet 
The on 1 } eisc m which the mfiueiuoof snail ab< nation uponTTnsjm 
the ontue urn, Ins bun ealeuhtcd 0 is that of a 1 ft ngulai mctueil 
i} eituie, ti iv isel b} a cylm Ineal wave w ith xbeii iti m e [u il t > aba 
u Ihe ibeiiation is hue unsMumctiieil, the w eve ban to umtion 
alvancc of its pro^ei place 111 one half of the apeitui 0 , hut b lund 
mtheothei half No Icnnsn^oi e need bo consileul U 10 
hist would conespoiul to 1 genenl fcuimng of the beam, an l tho 
second would lm^ly unpeifcet focu mg of the ccntial pads ihe 
effect of aboii ition ma> be considaed m two ways Wc may 
suppose the apcitme (a) const mt md mquno into the 01 nation 
of an ilia isiug ibeiiation , 01 w maj tak 1 given \ ilue of t (it, 
a given w uc suiface) and examine the < licet d a vu>in 0 a[t itm 
ihe ic&ults 111 tin second ease show that an rncien 0 ot qutun 
up to that coiiespoiidmg to an extiemo ibcuaticn of hilt a \ icd 
has no ill cflcct ujon th centnl band (($ 11 ), but it mcieases 
unduly tlio intensity of one ol the ncighbouimg 1 tiei al bands md 
the pnetical conclusion is tint the best results will U ol tuned 
from in apcitiuo giving 111 extieme abeiritun of from a junta 
to half a puiod, md that with an uieica cd apciluu abcmtion 
is not so mu h 1 duccfc eauso of det< uoration as an cbstaele 1 1 tho 
attainment of that unpi oved dehuition which should iccomj my 
the met case of a[ ituic 

If, on the other hand, wc sii] po^c the ipeiture O ivon, we hill 
that iben ation b gms to be distinctly nuschicv c us win 11 it amounts 
to about a qnaita period, 1 e , wli 11 tbc wive smfact dovutis at 
each end bv a quait 1 wave length from the tine ]Une 
Foi the foul point itself Urn e Icuhtims lit mu li simpla Cut ul u 
lYe will eonsidoi the case of a cuculai ol jeet Jass with a sjm apcituu 
uutu al abi 11 tiion piopoitional to /ip 1 The vibntion will be ie Sjmme 
piesentcdby 

2 cos( if-hp^p dp , 

m which tlio ladius of the apcitme is supposed to be aunt} 
intensity is thus cxpiesscd b} 

I - ^2y/" L cos(7jp 4 )j> /(>J + [zf 1 '>ia(7tp t )prlp~^ 


hied 

ibaia- 

Tin, tl0D 

(0, 


the scale being such that the intensity is unity when there is no 
abcmtion (&=0) 

By mtigi ition by paits it can be sliown that 


2 f e^ <pi pdp—o 
J 0 


4 ill (ilk)* 
b 4 b 10 ' 


m . 

b 10 14 


so that 


2 ^^(hp^pdp-cQsh | 

2 f sm {hp A )pdp- t sva,li 
J Q 

{? 


-co ‘h 


i , W , («)' 

I 6 10 0 10 14 18 
~6 10 14 

l, 

\ ~ b 10^6 10 14 18 

_ + \ 
b 10 14 / 


Henco, whon 

2 Jfl cot (Iwp 4 ) 3294S/V2, 

2f 1 swfop i )pip= 86424/ \/2, 


X,- 9464 

Similarly, wfreaft«Jir, 

1,- 8003, 

and when 

I 0 - 3917 


( 2 ), 


1 


• ( 3 ). 


a Cinematics, m vol w of Snpn io ftteg JBnt , 1817 
“ Investigations In Optics, ’ Ph%! Mag , Nov 187 ^ 
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These numbers represent the influence of aberration upon the 
intensity at the central point, upon the understanding that the 
focusing is that adapted to a small aperture, for which h might 
be neglected. If a readjustment of focus be permitted, the num- 
bers will be sensibly raised. The general conclusion is that an 
aberration between the centre and circumference of a quarter period 
lias but little effect upon the intensity at the central point of the 
imago. 

As an application of this result, let ns investigate what amount 
of temperature disturbance in the tube of a telescope may be 
expected to impair definition. According to Biot and Arago, tlio 
index p for air at f C. and at atmospheric pressure is given by 
•00029 

/A " 1 “i+'00i in' 

If we take 0° C. as standard temperatuie, 

5g==-l*ltxl0- 6 . 

Thus, on the supposition that the irregularity of temperature t extends 
though a length l 9 and produces an acceleration of a quarter of a 
wave-length, 

or, if we take \=5*3 x 10 ~ 5 , 

It- 12, 

the unit of length being the centimetre. * 

We may infer that, in the case of a telescope tube 12 cm. long, 
a stratum of air heated 1° C. lying along the top of the tube, and 
occupying a moderate fraction of the whole volume, would pro- 
duce a not insensible effect. If the change of temperature pro- 
gressed uniformly from one side to the other, the result would be 
a lateral displacement of the image without loss of definition ; but 
in general both effects would be observable. In longer tubes a 
similar disturbance would bo caused by a proportionally less dif- 
ference of temperature. 

We will now consider the application of the principle to the 
formation of images, unassisted by reflexion or refraction. 1 The 
function of a lens in forming an imago i^to compensate by its vari- 
able thickness the differences of phase which would otherwise exist 
between secondary waves arriving at the focal point from various 
parts of the aperture (Optics, vol. xvii. p. 302). If w t c sup- 
pose the diameter of the lens to be given (2K), and its focal length 
/ gradually to increase, thq original differences of phase at the 
image of an infinitely distant luminous point diminish without 
limit When / attains a certain value, say f l% the extreme error 
of phase to be compensated falls to But, as we have seen, 
such an error of phase causes no sensible deterioration in the 
definition; so that fro in this point onwards the lens is useless, 
as only improving an imago already sensibly as perfect as the 
aperture admits of. Throughout the operation of increasing the 
focal length, the resolving power of the instrument, which depends 
only upon the aperture, remains unchanged ; and we thus arrive 
at the rather startling conclusion that a telescope of any degree 
of resolving power might be constructed without an object-glass, 
if only there were no limit to the admissible focal length. This 
last proviso, however, as wo shall sec, takes away almost all 
practical importance from the proposition. 

To get an idea of the magnitudes of the quantities involved, 
let us take the case of an aperture of } inch, about that of the 
pupil of the eye. Tho distance f b which the actual focal length 
must exceed, is given by 

V(/i a +E s )-/i=iM 

so that 

/i-2R 7* (4). 

Thus, if R=iV> we find 

/ x «800 inches. 

The image of the sun thrown upon a screen at a distance exceeding 
66 feet, through a hole \ inch in diameter, is therefore at least as 
well defined as that seen direct 

As the minimum focal length increases with the square of tho 
aperture, a quite impracticable distance would be required to 
rival tho resolving power of a modern telescope. Even for an 
aperture of 4 inches, f x would have to bo 5 miles. 

A similar argument may bo applied to find at what point an 
achromatic lens becomes sensibly superior to a single one. The 
question is whether, when the adjustment of focus is correct for the 
central rays of the spectrum, the error of phase for the most 
extreme rays (which it is necessary to consider) amounts to a 
quarter of a wave-iongth. If not, the substitution of an achromatic 
lens will be of no advantage. Calculation shows that, if the aper- 
ture bo £ inch, an achromatic lens has no sensible advantage if the 
focal length be greater than about 11 inches. If wo suppose the 
focal length to be 66 feet, a single lens is practically perfect up to 
an aperture of 1 '7 inch. 

Some estimates of the admissible aberration in a spherical Ions 
have already been given under Optics, vol. xvii. p. 807, In a 
similar manner we may est imate the least visible displacement of 

1 HU Ma MSS I8S1. 
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Fig. 7. 


the eye-piece of a telescope focused upon a distant nhpet, aA<*ui- 
question of interest in connexion with range-finders. It append racy oi 
that a displacement 5/ from the true focus will not .stndbly ionVinu, 
impair definition, provided 

S/</ 2 */It 2 , (5), 

2R being the diameter of aperture. The linear accuracy requip d 
is thus a function of the ratio of aperture to focal length. The 
formula agrees well with experiment. 

The principle gives an instantaneous solution of the question of D< In, icy 
the ultimate optical efficiency in the method of “ minor-reading," of lt.iru r- 
as commonly practised in various physical observations. A rotation iu lih a . 
by which one edge of the mirror advances |a (while the other edge 
retreats to a like amount) introduces a phase-discrepancy of a whole 
period wher* before the rotation there was complete agreement, A 
rotation of this amount should therefore be easily visible, but the 
limits of resolving power are being approached; and the row I union 
is independent ot the local length of the mnror, and of the employ- 
ment of a telescope, provided of course that tin* reflected image is 
seen in focus, and that the full width of the mirror is utili/i d. 

A comparison with the method of a material pointer, attack d to ( map in- 
the parts whose rotation is under observation, and viewed through son with 
a microscope, is of interest. The limiting efficiency of the micto- j» dot ml 
scope is attained when the angular aperture amounts to 180 1 point**!. 
(MiciioscorE, vol. xvi. p. 207 ; Optics, vol. xvii. p. 807) ; and it 
is evident that a lateral displacement of the point under observation 
through \k entails (at the old image) a phase-discrepancy of a whole 
period, one extreme ray being aceelei aied and the other intended 
by half that amount. Wc may infer that the limits of efficiency 
in the two methods are the same when the length of the pointer 
is equal to the width of the mirror, 

An important practical question is the amount of error admi.v Admis- 
sible in optical surfaces. In the ease of a mirror, reflecting si hie 
at nearly perpendicular incidence, 
there should he no deviation from 
truth (over any appreciable area) of 
more than \x. For glass, p-l 
nearly; and hence tho admissible error 
in a refracting surface of that material 
is four times as great. 

In the case of oblique reflexion at an angle <p, the error of 
retardation due to an elevation BD (fig. 7) is 
QQ'-QS=BDsec<£(l-eosSQQ')‘=BD>sec0(I + cos2$)*' 2BI)cos$ ; 
from which it follows that an error of given magnitude in the figui e 
of a surface is less important in oblique than in perpendicular 
reflexion. It must, however, be borne in mind that enoiv, can 
sometimes be compensated by altering adjustments. If a .surface 
intended to be flat is affected with a slight general curvature, a 
remedy may be found in an alteration of focus, and the remedy is 
the less complete as tho reflexion is more oblique. 

The formula expressing the optical power of prismatic spectio- Optical 
scopes is given with examples under Optics, vol. xvii. p, 807, and power of 
may readily be investigated upon the principles of the wave theory, pmms. 
Let A 0 B 0 (fig. 8) be a plane wave-surface of 
the light before it falls upon the prisms, AD — r — 
the corresponding wavo-surfaco for a parti- 
eular part of the spectrum after the light °° 
has passed the prisms, or after it has passed 8 * 

the eye-piece of the observing telescope. The path of a rav from 
the wave-surface A ft B 0 to A or B is determined by the condition 
that tho optical distance, fpds, is a minimum (Optics, vol, xvii. 
p. 798); and, as AB is by supposition a wave-surface, this optical 
distance is the same for both points. Thus 

fpds (for A) « fpds (for B) (6). 

We have now to consider the behaviour of light belonging to h 
neighbouring part of the spectrum. The path of a ray from tho 
wave-surface A 0 B 0 to the point A is changed ; but in virtue 
of the minimum property the change nmy be neglected in 
calculating the optical distance, as it influences the iesult by 
quantities of tho second order onlyin the changes of ivfraimibilhy. 
Accordingly, the optical distance from A () B () to A in represented by 
/<p+8/0&, the integration being along the original path A fl . ..A; 
anti similarly tho optical distance between A^B,) and B is represented 
byfifii-dpjds, the integration being along B 0 , . , B, I u virtue 
of (6) tho difference of tho optical distances to A and B k 

ffyfte (along B 0 . , . B ) -ftipds (along A<, . . , A) , (7). 

The new wavo-surfaco is formed in such a position that tlm optical 
^constant; and therefore the diHptmmu or the angle 



„ - * 

wg substance,/ Bp fyu, whore a Is simply tho thickness tra* 
vorsed by the ray. I f and be. th e thicknesses traversed by tho 

s JPMU Muy,, xx. p, iiiSI 



Briufht- 

ness. 


WAVE THEOfiY 


437 


extreme lay*, and a denote the width of the emergent beam, the 
dispersion 0 ns given by b } 

, 0 = 5n (L,-L)la, 

or, if t x be negligible, 

(S). 

ie condition of resolution of a double lino whoso components 
subtend an an^ 6 is that 0 must exceed A/m Henco, in order 
tiKLt a double line may he resolved whoso components have indices 
/t and g-t-5/i, ltis necessary that t should exceed the value given 
by the Mowing equation 

„ . (9). 

rur applications of these results, see Spectroscope, 

§11. Theory of Gratings. * 

1 he geneiul explanation of the mode of action of gratings has 
l'C(*n given under Light (vol. xiv. p. 607). If tho grating he com- 
posed of alternate tiunsp.ii nit and opaque parts, tho question may 
be tit'ii tod by means of the general integrals (§11) by moiely 
limiting tho integration to the transparent parts of tho aperture. 
1 or jiu im estimation upon these lines the reader is referred to Airy’s 
Iraehmi to Verdet’s Lay. ms. If, however, we assume the theory 
of a simple rectangular apoiture (§ 11), the results of the ruling 
c ui be interred by elementary methods, which are perhaps more 
instructive. 

Apart from the ruling, we know that the image of a mathematical 
hue will he a series ot narrow bands, of which tho central one is 
by tar the brightest. At the middle of this band there is complete 
agree nn nt of phase among the secondary waves. The dark linos 
which separate the hands are tho places at which the phases of the 
secondary wave range over an integral number of periods. If 
now wv suppose the aperture All to be eoveiod by a great number 
oi opaque strips or bars of width d, separated by tiansparent inter- 
vals of width rq the condition of things in the directions just 
.qtokcu of is not materially changed. At the central point there 
is still. complete agreement of phase ; but the amplitude is dimin- 
ished in the ratio of a : a+d. In another direction, making a 
small angle with the hist, such that tho projection of All upon it 
amounts to a few wave-lengths, it is easy to see that the mode of 
intoif* toneo is the same as if there were no luling. For example, 
when the direction is such that the projection of AB upon it 
n mounts to one wave-length, tho elementary components neutralize 
one another, because their phases are distributed symmetrically, 
though discoutinuously, round the entire period. The only effect 
of the ruling is 1o diminish the amplitude in the ration: a+d] and, 
evrept for the dilfeicnco in illumination, the appearance of a lino of 
light is the same us if tho aperture were perfectly free. 

The Literal (spectral) images occur in such directions that tho 
projection of tin* element (a+d) of tho grating upon them is an 
e vuel multiple of A. The effect of each of the ?ielements of the grat- 
ing is then the same ; and, unless this vanishes on account of a parti- 
cular adjustment of the ratio a : d } tho resultant amplitude be- 
comes compaiatively my great. These directions, in which the 
retardation between A and B is exactly mn A, may be called the 
principal directions. On either side of any one of them the illum- 
ination is disiiilmfced according to the same law as for the central 
imag* 4 (m - ();, vanishing, fur example, when the retardation 
amounts to (w/idtl )a. In considering the relative brightnesses of 
the different spectra, it is therefoio sufficient toaltcnd merely to the 
piineipul directions, provided that the whole deviation be not so 
gieut that its cosine differs considerably from unity. 

We have now to consider the amplitude duo to a single element, 
which wo may conveniently regard as composed of a transparent 
part a bounded by two opaque parts of width \d. Tho phase of 
the resultant effect is by symmetry that of the component which 
comes from the middle of a. The fact that the other components 
have phases differing from this by amounts ranging between 
±amvj(a+d) causes the resultant amplitude to be less than for 
Iho eential image (where there is complete phase agreement). 

1 f Vm denote tho brightness of the m th lateral image, and B 0 that 
of the central imago, w r e have 
,m jt 

n f f^d+d - fa+d\* . n omv m 

B tt *: i L* / mxdx * — ** — ) sin-—-, . (1). 

L/ < m7r a+dj \cmvj a+d v ' 

"“u+d 

If B denote tho brightness of the central image when tho whole of 
the space occupied by the’grating is transparent, we have 

and thus 


^ 1 . «amw 

m ' a+d 


.... ( 2 ). 

The sine of an angle can never be greater than unity ; and con- 
sot men tlv under tho most favourable circumstances only 1 /mV of 
the original light can bo obtained in the m tu spectrum, we con- 
clude that, with a grating composed of transparent and opaque 
parts, the utmost light obtainable in any one spectrum is in the first, 


and there amounts to l/v J , or about rs? and that for this purpose 
a and d must be equal. When cl=--a } tho general formula becomes Equal 
„ Bin»>r opaque 

a m .D— \ c )t and trans- 

parent 


showing that, when m is even, B m vanishes, and that, when on is odd, p ar ^ 
13 m :E=l/rii 2 r. 

Tho third spectrum has thus only J of the brilliancy of tho first. 

Another particular case of interest is obtained by supposing a Trans- 
small relatively to (a+d). Unless the spectrum be of very high parent 
order, we have simply p. ir ts 

B, n :B={rt/(u + r£)] 3 (4); small. 

so that the brightnesses of all the spectra are the same. 

The light sLoppcd by the opaque patts of the grating, together 
with that distiibuted in the central image and lateial spectra, ought 
to make up the brightness that would be found in tho central 
image, were all the apertures transparent. Thus, if a^d. we 
should liavo 


( 1+ 9 + 25 + • ••)’ 

which is true by a known theorem. In the general case 


l -b\ + k 


„ 1 - o / Oliva, \ 

s J- 


a_ f a \ 2 

a+d \a+d) ' v 2 m Zi \a+d J 

a formula which may he verified by Fourier’s theorem. 

According to a general principle formulated by Babinet, the Babiriet’s 
brightness of a lateral spectrum is not affected by an inter- principle, 
chango of the transparent and opaque parts of the grating. The 
vibrations corresponding to the two parts are precisely antagonistic, 
since if both were operative the lesultant would be zero. So far as 
the application to gratings is concerned, the same conclusion may 
be derived from (2). 

From the value of B w : B , we see that no lateral spec! rum can sur- 
pass the central image in brightness ; but this result depends upon 
the hypothesis that tho ruling acts by opacity, which is generally 
very far from being the case in practice. In an engraved glass grat- Gratings 
ing there is no opaque material present by which light could be acting by 
absorbed, and the eilect depends upon a difference of retardation in retarda- 
passingthc alternate parts. It is possible to prepare gratings which t 10 n. 
give a lateral spectrum brighter than the central image, and the ex- 
planation is easy. For if the alternate parts were equal and alike 
transparent but so constituted as to give a relative retardation of 
£\, it is evident that the central image would be entirely extin- 
guished, while the first spectrum would bo four timos as bright as 
if the alternate parts were opaque. If it were possible to introduce 
at every part of the aperture of the grating an arbitrary retardation, 
all the light might be concentrated in any desired spectrum. By The 
supposing the retardation to vary uniformly and continuously we whole 
fall upon the case of an ordinary prism ; but there is then no difirac- light j n 
tion spectrum in the usual sense. To obtain such it would be ncces- one 
sary that the retardation should gradually alter by a wave -length -spectrum, 
in passing over any element of the grating, and then fall back to 
its previous value, thus springing suddenly over a wave-length. 

It is not likely that such a result will ever be fully attained in 
practice ; but the case is worth stating, in order to show that thoro 
is no theoretical limit to the concentration of light of assigned 
wave-length in one spectrum, and as illustrating the 
frequently observed unsymmetrical character of the 
spectra on the two sides of the central image. 1 

We have hitherto supposed that the light is inci- 
dent perpendicularly upon tho grating ; but the theory 
is easily extended. If tho incident rays make an 
angle 0 with the normal (fig. 9), and the diffracted 
rays make an angle <f> (upon the same side), the rela- 
tive retardation from each element of width (a+d) to the next 
is (a+d) (sin 0 + sin $); and this is the quantity which is to be 
equated to wA. Thus 

sin0 + sin0«2sinl(0+$).eosJ(0--0)~MA/(«+^) . (5). 

The “deviation” is (0+<f>), and is therefore a minimum when 
e^4> } i.e., when the grating is so situated that the angles of inci- 
dence and diffraction aro equal. 

In the case of a reflexion grating the same method applies. If Reflecting 
0 and (p denote tho angles with the normal made by the incident grating, 
and diffracted rays, the formula (5) still holds, 
and, if tho deviation be reckoned from the 
direction of the regularly reflected rays, it is 
expressed as before by (8+<P), and is a minimum 
when that is, when the diffracted rays re- 
turn upon the course of the incident rays. 

In either case (as also with a prism) the posi- 
tion of minimum deviation leaves the width of Fi s* 10 - 
the beam unaltered, i, c. } neither magnifies nor diminishes the 
angular width of the object under view. 

From (5) we see that, when the light falls perpendicularly* upon ^rating 
a grating (0*0), there is no Bpeetrum formed (the image corre- }_ et X _ 
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spoiling to /??=- 0 not being counted as a sped i urn), if the grating 
interval <r or (a + c?) is Jess than A. Under these cimunstauoes, 
it the mateiial of the giating bo completely tianspaient, the whole 
of the light must appear in the diicct image, and the ruling is not 
percept iblo. From the absem o ot speetu Fiaunholer argued th.it 
Ihoio must he a micios<opic limit lepiesenied by a; and tlie infer- 
eueo is plausible, to say the least, 1 Fiaunhofer should, however, 
Invo fixed the microscopic limit at ^A, as appears liom (fi), when 
we suppose 0->, 0=« T . 

Resolving We will now consider tho important subject of Ihe resolving 
power, pow ei ot giafings, as dependent upon ihe number 
of lines (?i) and the older of the spt ctmm observed 
( w 0* Let UP (Tig. 11) be the diiertmn of the 
piincip.il maximum (middle of ceniial band) foi 
tho wave-length A in the nitfc spectium. Then the 
relative letardation of tho cxiienic rays (cone* ^ 
spending to the edges A, B of the giating) is wi>ja. 

If LQ be the dnection for the first minimum (the 1 11 

darkness between the central and hrst lateral hand), tho rcla- 
five rttaidation of the extreme nys is (w?w + 1 )a. Suppose now 
that A + SA is the wave-length foi which 13Q gives the principal 
maximum, then & t i 

(/mi+l)A^m(A+5A) ; 

whence » 

5a/a = Ifmn (6), 

According to our former standard, this gives the smallost difference 
ot wave-lengths in a double lino which can bo just resolved; and 
we conclude that the resolving power of a giating depends only 
upon the total number of lines, and upon the order of the spectrum, 
without regai d to any other considerations. It is hoio of course 
assumed that the n lines are really utilized. 

In the case of the D-lines the value of Sa/a is about 1/1000 ; so 
that to resolve this double line in the first spectrum icquiics 1000 
Imcs^ m the second spectrum 500, and so on. 

It is especially to be noticed that the icsolving powder does not 
depend directly upon the closeness of thrilling. Let us take the 

V*? br ?4 and containin S 1000 Hues, and 
consider the effect of interpolating an additional 1000 lines, so as 
to bisect the former intervals. There will be destiuction by inter- 
fe ence of the first, third, and odd spectra generally; while the 
advantage gamed m tho spectia of even older is not in dispersion, 
nor in resolving power, but simply in brilliancy, which is increased 
four times. If we now suppose half the grating cut away, so as 

n?wT 9 vi 0 <5 nC i b * in T an lnel b the dispei sion will not he 
altered, while the brightness and resolving power aie halved. 

There is clearly no theoietical limit to the resolving power of 
gratings even in spectia of given order. But it is possible that 
as suggested by Rowland/ the structure of natural spectia may be 

IwT* t0 glV *° 0 IT 01 ‘^wtyfor resolving powers much higher 
than those now in use. However this may be, it would always 
be possible, with the aid of a grating of given resolving power to 
fl0T °i T* llitG ligLt mixture& slightly different 
^ wbos -° . resoIu 1 tlon °r otherwise would discriminate 


No theo- 
retical 
limit. 


Theie are oei tain enois of a systematic character which demand 
special combination. The spat mg is usually cllutcd by m< un of 
a bcicw, to each lovolution of which conespouds a luge iiumbn* 

(c.g., one hundiod) of lines. In this way it may happen Hut, Appmu- 
although there is almost perfect peiiodiuty with oath luolutiwn mite 
of tho screw after (say) 100 lines yet the 100 lines thunsilves aie pi nod* 
nofc e<piilly spaced. The “ghosts” thus aiisin*, woic In>i dc-u.tj. 
seabed by Quincke/ and iiave been claboiatcly investigated b) 

Peat e,° both theoictically and expeimientally. The gniu.il n uuio 
of the effects to be expected in such a case may be mule < h u by 
means of an illustration alieady empluyed for anolhti paipOM*. 

Suppose two similar and accurately nihd tnuspamit gi ifnus to 
be supeiposed in such a maimer that the lines mo puialhl If 
the one set ot lines exactly bisect the mteivnls be luun tin ot hi i % 
the grating inteival is practically halved, and tin puviouslv i a t- 
ing spectra of odd older vanv-h. But a veiy slight iclitivi dis- 
placement will cause tho appaiitionof the odd spntn. In fins 
case thcic is approximate penodirity in tlie halt interval, hut < mn- 
plcto peiiodicity only after tho whole inteival. Tin* udwntu.i* 
of appioximate bisection lies in the supciior biilliamv of tin* 
smviving spectra; but in any case the compound giating iiit\ ini 
considered to be perfect in the longer interval, and the di fmition 
is as good as if the bisection wcie accurate. 

The effect of a gradual incieaso in the interval (fig, 12) a-t we Undudl 
pass across tho grating has boon invfstigatcd by Cornu, 7 who fhui iw it m,. 
explains an anomaly obscived by Mascait. Tho latter found tint mtt iv.d. 
certain gratings exorcised a converging powei upon tho spoetiu 
foimed upon one side, and a con espondiug diverging ] town ii]«m 
the spectia on the other side, Lotus suppose that the lijht is 
incident perpcndiculaily, and that the giating interval won m , 
from tho centre towaids that edge wlinh lifs neaicsi ti> tlie s]h»c 
trura under observation, and decreases towaids ihe hnidu t dge, 

\ 




Expres- 
sion for 
“diaper- 


Accu- 
racy of 
ruling. 


* w “a w ** iusuiuuon or ornerwiso would ( 
between powers inferior and superior to the given one. 3 
If we define as the “dispersion” in a particular wait nf tho 

E™ n ^ th f r3ti0 i f a ? gukr intoml t0 tio oon=s r onding 
■ increment of wave-length d\, we may express it by a vciy simple 

lSTf /?' (r tt6 f a J terati0 ? of ™ ve ' 1 ™^ entails, at the two 
limits of a diffracted wave-front, a relative retardation equal to 

ft \i tU wWt i? of tho d ®*cted beam, and^e the 
angle through which the wave-front is turned, 

( add^mndx, 

or dispersion ...... ( 7 ) 

The resoiving power and the width of the emergent 'beam fix 
the optical character of tho instrument. Tho latter dement must 
of e fl!fl™ *>e docreased. until less than tlie diameter of the pupil 
!!.T, e . CJ 0 ; H ?, nce a beam demands treatment with further 
apparatus (usually a telescope) of high magnifying power. 

8b 7 e discussion it has been supposed M tho ruling is 

sss £sSsk ssttss?? ss* sdk 

mg to the principle already laid down, u oar, inn. ■»•/. 


PlCr. 12. — no. 1 J.— Fie,. 14.— r f lK,. l’i. ‘ijfi. 

It is evident that the waves from both halves of I in gmfiti" ,m> 
accelerated in an increasing degree, as we pass fiotn llu .nil to 
outwards, as compared with the phase they would possess w nt flm 
contra! valuo of tlie giating interval maintained thi oughouf . Tin* 
ii regularity of spacing 
has thus the effect of \ 
a convex lens, which \ 
accelerates the mar- \ 
ginal relatively to tho \ 
cential rays. On the 
other side the effect Fla - I6 -— ^ Bio.I7.-iJ/;. lm. is.-^ 

is reversed. This kind of irregularity may <*lcarly bo pri -,i nf ;u •> 

SnV. U Suf SlnS w nsu ^ lnnits > without lu« of dclinitimi, 
wheu the telescope is focused so as to secure the best din I. 

. “ , w “f th while to examine luitlwr tlie other veil dim, . 

™ hn gwh lu h correspond to tlie v.unuis t, ims i spn-s- 
ing the deviation of tho wave-surface from a iicifocl pi m, . lie 
auu p be cooidmates in the plane of the wave-surf, ice ihe -i .1 m 

LndLTtbi' 0 1 *5- « «“ ^ I ;! 

sponding to the centre of tho beam, wo have as an .ii,w«\im,ile 
equation to tho wave-surface (§ C) ilm, “ 




,"?/■ 


- ^ + fl*3f +£?+ h-yi/.j-S,/' | , , (,) . 





provided each* line fie vriito Y ^ 

gsaasjsaa&igaiflga ft 

im. ^ 01 s ““» FMaamenW nvpoelUene to Optics," m. 

OelTlSf? ** Utm < «.5,1S70; Eayleigh, g atmi 

well lUwSeJ ly Yoom's compmiion'SthTK- "early fleflnlte wave-length la 
WtoKfGn Of a StUMfitl sound, fi-nm a of a musical nofcebv 


?n d the smri7° JnS i f:S n n ’ theleni ‘in»“ corresponds to,i line.., uinr 
m the spacing. In like manner, tho term in // J * ones hoik k in * n 

Sition , If , 'rT 1 ‘ 0linP i ( ? 8 ' I3) > ,l0 “ s 11,11 hii/u. ml (he ,,T “ 

2“ a « (P rimai y) iwcw, although it jnav mfioduco 1 
L wo su ) ) l )0sa tIiat everything is symmefin \\ m 
vanish ttnf/'f P ri !“"yi;! ail «?/ 4 tl.Tr„c-fIlL-!,Hs It. k ■* 
it cood tTtll a ofi lne<in r ahty t ,llul ihchiinilinu 

& ^ he wlT w UhbIS'K ' M! "' r 

both directions from tho centra outwards (iim | .« ami | Tl nm ‘ 
Mto the terms a any, a-y, and* 

a mil (raSn oY Uai'Viath'^ tho^mcnd^iust M U J , ( I ' lc ' r ' !Irl0 "‘"'’'"“ter within 
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to a deviation fiom parallelism, causing the interval to alter ^radir- 
illy as we pass along the lines (fig. 16 ). Tlie error thus arising 
may he compensated hy a rotation of the object-glass about one of 
the dumetas ?/- ± r. The teim in a 2 // corresponds to a deviation 
horn paiallelism in the same dneetion on both sides of the ctntial 
line (fig. 17 ) ; and that m if w onld he < aused by a our vaturo such that 
then, is a point of inflexion at the middle of each line (fig. ig\ 

All the enois, except that depending on a, and especially those 
dcp< nding ou 7 and 5 , can be diminished, without loss of msolviim 
power, by contracting the vertical apcrtuie. A lineai cnor in the 
sparing, and a g< neral curvature of the lines, are eliminated i a the 
oidmaiy use of a giating. 

The explanation of the difference of focus upon the two sides as 
due to imiqual sparing was venhed by Cornu upon gratings pur- 
posely const! uctcd w ltb an increasing interval. lie ha, also shown 
how to lule .i plane suiface with lines so disposed that the matin* 
shall 0 f itsc If give w cll-focused spectra. 1 0 

A similar idea appeals to have guided Rowland to his brilliant 
luvt ntion of concave giatiugs, by which spectra can be photo- 
gu plied without any fui tlier optical appli- 
anu. In the^e instiunients the linos aio 
illicit upon a split lical suiface of speculum 
until, and maik the inteisections of the 
suilacu by a .system of pa 1 all el and equidis- 
iant plains, of which the middle memhei 
passes tin on gh the conti 0 of the sphere. If 
m coiisidci foi the present only the primaiy 
plane of symmetry, the figure is ledueed to 
two dinu nsions. Let AP (fig. 19 ) lcpiesent 
the suiface of tho grating, 0 being the centio 
of the encle. Then, it Q he any ladiant point and Q' its i ma ge 
(primaiy locus) in the spherical minor AP, we have 

I + 1 _ 2ros 0 



tig. 19 . 


whine Ci-=AQ', w~AQ, (( ■ 

to the angle of irfloxion Q AO 


OA,0- angle of incidence QAO, equal 
V It Q be on the ciicle described 

ihou fV 


0 rue <iugu ui jnivuvu> t «w. — g — uescnoeu 

ipon OA as diametu, so that u-atobfr then Q'lies also upon 
ihr sum. nule ; ami in this <aso it follows 110m the symmetry 
that tin* unsymmctiiral alienation (depending upon a) vanishes. 

This disposition is adopted in Rowlands mstiumont; only, in 
addition to the crntial imago formed at the angle 0'=*0 } there aio 
a si iii of spec it a with xanous values of 0 , but all disposed upon 
tin* same nirlr. Rowland’s investigation is contained in the paper 
uin uly lefmccl to; but the following account of the theory is in 
the (01 m adopted by Gla/.obiook. 

Iu older to find the difference of optical distances between the 
coui-i , OW we have to express QP-Q A, PQ'- AQ'. To 
find the foimer, we have, if OAQ -<!>, AOl a>, 

QP-J - ir i-Msin 2 Jw - 4 rmbiu.>sinQ« - 0) 

• . •_ .aLma.uinS/.. ... tr, 


- (tt-Msiu0&ina>) 2 ~ w 2 sin 2 0&in s iy + 4 «sin^w(a- ttC os0) # 
Kow as iai as cu 1 . 0 4 

4 sin - jw == , 

and thus to the same order < 

QP* 1 (^ + a sin 0 sm o>) 2 

- a cos 0 ( u - a cos 0 ) 8 » 4 \a[a-% cos 0) sin 4 w . 

Uul if wo now suppose that Q lies on the circle u^acos 0, the 
luhldlu term vanishes, and we got, conoot as far as ^ 

. , . x / ( - , £& 2 aiu 2 0sin 4 a> ) 

yi’-tu+tfsm^sma) 1 1+ 4 — 

60 that QiJ_ W c«sm^&inB+J(tsm^tan^sin 4 ai 




wheio cr denotes the constant intcival between the planes contain- 
ing the lines. _ Tliis is the ordinal y fonnula for a lellecting piano 
giatmg, and it shows that the spectia arc loitned in. tlie usual 
directions. They aie hrio focused (so far as tho ia>s in the 
pi imaiy plane are concerned) upon the ciielo OQ'A, and the out- 
standing abenation is of the fourth older. 

In older that a laige pait ol the field of view may bo in focus at 
onco, it is desiiable that tlie locus of the foe med spoctium should 
bo neaily peipendicular to tlio line of vision. For tliis purpose 
Rowland places the eye-piece at 0 , ,0 that 0-=O, and then by (11) 
tho value of 0' in the m th spectrum is 

<rsintf>'=±//a (12), 

If a) now relate to the edge of tlie giating, on which theie are Aber- 
altogether n lilies, ration. 

fl<r=2tfsino>, 

and the value of tho last teim in (10) becomes 
yqUct sin sin 0'tan <p f , 

or 

tVw^?A.sin 5 6}tan^ ( 13 ). 

This expresses the letardation of the extiomc iclatively to tho 
central lay, and is to he reckoned positive, whatever maybe the 
signs of o> and 0'. If the semi-angular apeiture (w) he and 
tan 4>'=1, m might be as great as lour millions betoic the ciroi of 
phase would leach If it were desired to use an angular apeituie 
so large that the aberration accoiding to ( 13 ) would be injuiious, 

Rowdaud points out that 011 his machine theie would bo no difficulty 
in applying a lemedy bymaking cr slightly variable towards the edges. 

Or, retaining <r constant, wc might attain compensation by so polish- 
ing the surface as to bring the eiicumterence slightly forw aid in 
comparison with the position it would occupy upon a true sphere. 

It may be lemaikud that these calculations apply to the rays in 
tlie pi unary plane only. The image is gieatly affected with astig- 
matism; "but this is of little consequence, if 7 in (8) be small 
enough. Curvatuie of the primary focal line having a veiy in- 
jurious effect upon definition, it may bo infened horn the excellent 
performance of these glarings that 7 is in fact small. Its value 
does not appear to have been calculated. The other coefficients 
in (8) vanish in viitue of tho symmetry. 

The mechanical airangements for maintaining tho focus are of Rowland’s 
gieat simplicity. The giatmg at A and the eye-piece at 0 aic mechanical 
rigidly attached to a bar AO, whoso ends rest on carnages, moving auange- 
on 1 ails OQ, AQ at light angles to eaih other. A tie between C meats, 
and Q can be used if thought desiiable. 

Tlio absence of chionutie abenation gives a great advantage in 
the comparison of ovei lapping sputia, which Rowland has turned 
to excellent account in Ins deta urinations of the iclativo wave- 
lengths of lines in the solar spectium. 1 

For absolute detei ruinations of wave-lengths plane gratings aio Absolute 
used. It is found 5 that tho angular me ismements picsunl less measure- 
difficulty than the comparison of the giating interval with the ments. 
standard metie. There is also some uncertainty as to the actual 
tempciature of tho grating when m use. In older to minimire tho 
heating action of the light, it might be submitted to a pioliminary 
prismatic analysis hcfoie it leaches the slit of the speetiomoter, after 
the manner of Yon Helmholtz (Omos, vol. xvii. p. 802 ). 

Bell found further that it is necessary to submit the gratings to 
calibration, and not to rest satisfied v\ ith a knowledge of the num- 
ber of lines and of the total width. It not unfiequeutly happens 
that near tlio beginning of the ruling the inteival is anomalous. 

If tho width of this region be small, it has scarcely any effect upon 
the angular measurements, and should be left out of account in 
estimating tlie effective interval. 


drich ^ noticed that the adjustment necessary to secure 
disappearance of sin 3 w is sufficient also to destroy the term in 

Similar expression can bo found for Q'P-Q'A; and thus, if 
- v Q'AO -- 0 ', where cos 0 , wo got 

* op + pQ ; -QA-AQ'^u sin « (rin 0 - sin 0') 

4-Jasm 4 ft>(sin0tan0+sin0 , tan0 / ) , t # (po). 
6'«=0, tho term of the first order vanishes, and the reduction of 
difference of path via F and via A to a term of the fourth order 
ves not only that Q and Q arc conjugate foci, but also that tho 
i are exempt from the most impoitant term m the aboirntion. 
tho present application 0 is not necessanly equal to 0 ; hut if 
onesi)ond to a lino upon the muting, the difference of retaida- 
rfoi consecutive positions of P so far as expressed by tho term 
tho first oirier, will be equal to =F«u (w integral), and tiberefore 
Rout influence, provided ^ 

(r(sin0-sin0) B=s:: F^A * • » . . , (ii) 5 

i-oouired is evidently that which would be mailed out tv inter- 
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as to siut the lesolution of an infinite mufoim pnm ii) wave, we 
have, as tlit effect of QQ , 


2 dx f k (at- p + \k) 

Jo 


2 i?v r* dp ^ 

A Ji V(p°“ ) 

The development of this c pics nn foi flit o] eiation of a linear 
soim would tala us too hi 1 Wt must content om selves with 
th lmutin G fotm assume 1 w hen t ) is £,ioit as it would almost 
alwiys be m o] tus Undci these aicumst mces the clenommatoi 
im> be simplified b} wuting 

V(p 2 -’/°) = n/(2^ V(P~ )> 

so that (1) becomes 

2K f*d(p-r) . . % 

"xV(2 r)J 0 

Now 

/' QO sin audit, _ /' C0 cos audio _ f( v \ 

Jo V# Vo V*T “ V \2k) 

and thus we obtain 

— T(kr)^ micial c0%K ( at ~’d 

V d\ , d , . 

= -V(^) 6in,c ix) 

which giv es the off* ct of a linen souue at a great distance The 
occurienco of the f ictoi i * is a consequence of the cylindrical ex 
pan non of the waves The whole effect is it taided one eighth of a 
penod m companson with that of the centnl element, instead of 
one quaitei of a paiod as m the cose of a uniform wave extending 
over the whole plane 

The effect of the unifoim plane wave can be ltcoveied by mte- 
giatmg (2) with lespeet to x from — oo to *f*oo, on the supposition 
that m is great We have 

dx _ i h _ V? d(t__ z) 

\ji *Ji a r V( / -*) * 

and m this, since the only elements which con tribute sensibly to 
the mtegial arc those foi which (? -z) is small, we may wnte 

_„Vl_ 

\J(r+z) \/2 

The integral can then lie evaluated "by the same foimula as befoic, 
and we get finally cosk (at-») 9 the same as if the jimmy wave 
wcie supposed to advance without lesolutiou The leeomposition 
of the primal y wave by mtegntion with rectangular c ooulinates is 
thus venfied, but only under the limitation, not really lequircd 
by the natuie of the case, that tlio point at which the effect is to 
be estimated is distant by a vei} gieafc number of wave lengths fiom 
the pi me of lesolution 

We will now suppose that the amplitude and phase of the pn 
maiy wave at the plane of lesolution z=Q aie no longei constants, 
but penodic functions of x Instead of cosaat simjly, we should 
have to take m gerieial 

A cos (pxTf)coh icat +B cos (/a +g) sm teat , 

but it will be sufficient foi oui purpose to consider the hist teim. 
only, m which we m ay f m ther put for simplicity A=l,/=0 The 
effect of the linear element at a, 0, upon a point at {, ss, will be, 
accoidmg to (2), 

f't- cos px sm n(at 

V (aj) 

where r is the distance, expiessed by r 2 =« 3 + (a - if 
Thus, if we wnte &=£+«, the whole effect is 

+mi(Kat ter -pa)} • (3), 

where r 2 ** 8?+ a 3 

In the two terms of this integral the elements aie m geneial of 
rapidly fluctuating sign, and the only important part of the range 
of integration m (foi example) the first term is m the neigh- 
bourhood of the place where pa- nr is stationaiy m value, oi 
where 

pda- adi -*0 . , (4) 

In general a&a-idt** 0, bo that if the values of a and r corre 
spending to (4) bo called a 0 , r 0 , we have 



p m fc ) 

How, in the neighbourhood of these values, ifa~*a 0 + a Xi 

$<t- HTmp H - - **) - ( J . 

1 Wmy&fBiwdiiMl 


-s>mtc(af- p) (1) 


Wh> 


( 2 ), 


( 5 ) 


m which hy (3) the tcim of the hist oidoi vanishes 
m (3), wc got foi the fiibt team 

-r 


Using this 


v { sm ( mt 4 pi - {if - 1 h )) c °^ la i 

2V(^o) X 


- cos (a at - Jtt - ( +i?«o) &m ^°T } » 

w hcic foi bieuty h is wntten foi 

jlU-Z) 

2?o\ « J 

The integration is effected b} means of th foimula 
J m ^ J3 cob Infdu « 
and we find _ 


sm hvPdu 




-cos (teat -{-pi-M -fpa t ) 


2 \J(l-p) 

The othei term m (3) gives m like m innei 

a cos (icat -p$ - M +pa ), 


(<>) 


2 \J(k -p ) 

so that the complete value is 

V(« -p) 

When 0 we fall back on the uniform plane wavo tin lhn^ \ 1 d 
with velocity a In geneial the velocity is not a, but f 1 > 

Ka\\J(K-p) U) 1 l ^ 1 

The wave lepiestnted by (6) is one m winch the '»niphtuh t 
vanous points of a wave fiont is piopoitional to ospf oi tes j 
and, beyond the lev cis ils of phase hciem imphcl, the } li is< is < < it 
stmt, so that the wave surfaces aie given by const mt^ I hr 
wave thus lescnbed moves fonvaid at the \ cloaty gn cn by ("J, an t 
with t} pe unchanged 

The above investigation may beiegardul as applicxbh to atm ■» 
which give spectia of the hist older onl} Although k vup th i 
is no scpaiation of colouis Such a separation lequncs citlui t 
limitation m the width of thegiatmg(hcic supposed t ) bo mfinxt 
oi the use of a focusing lens 

It is important to remark that p has ken assumed t ) 1 Is 
than k, oi or gieatei thin othnwxse no part ot tho im n of 
mtegiation m (3) is exunpt fiom lipid linctuition of si m, anl 
tlie result must be considered to be /eio The pi moil tint 
irregularities in a wave front ot pciiods ltss than A cannot 1< ] to 
pigated is of giext consequence Tiuthei light will k thmvn 
upon it by a diftoient investigation to be given qic sc nil v 

The possibility of the waio lepiesented by (6) is ^ ilup 
su&eiently established by the pieccdmg metliod, 1 nt tin r ut 
k nee of the factoi tc/\J( K?-p) shows that the law s of th sec n hi } 
wa\c (detannnod ongmall} fiom i considciation ot mnf nm jlint 
waa es) was not lightly assumed 

Tho correct law applicable m any case may To in vo^ tig dr 1 is ( n 
follows Let us assume that the expression toi the w lie if gi\ in 11 
pei iodic timo is lit 

lK( ^ Tl/. fj i f 




JJ’ 


P ? 


p F(i, y)<Udy 


(V 


u y 


and let ns inquire what the value of F (r, y) must bo in oi da t In I i h " u 
application of Huygens s pi mciple may give a coi rf 1 1 u suit I i >m ( -$) 

7)w- 

and e~ l * p (U-*p) 

d P\ p J r 

We propose now to find the limiting value of dty/tlx when w is wi} 
small The value of tho integral will depend upon then ci< nu a Is 
only foi which x and y are very small, so that we i< pixel 1*0, if) 
m the limit by F(0, 0) Also, in the limit, 


so that 


ydid^-‘2t. 


Limit 1 


- 2 *e’ wi r( o,o) 


The propel value of e u<u T(z, y) is the reforo that of - tty/tf- it 
the same point (x } y, 0) divided by 2t, and we have m gc nu U 

In the case of the uniform piano wave, 


so that 


, dty/dz* 














-d&dy, 


agreeing with what wo hate already found for the secondary wave 
in this case 
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But, if if/ =* cos;j o at ~ v^C « - -2 ) 3 , 

^('”-0) — i\J{k -p )oos/> lt 
and 




w 




The occuncnce of the anomalous fietn m (6) is thus expl lined 

It must be idnuftcd tint the pusent process of investigation is 
lathei aitifiord, and the cause lies m the ittempt to dispense witli 
the difiumtial equ ition satislu d by if/, viz 

d if/ d ib d if/ , . ,, . 

on whnh m the case of sound the while theoij is b is"td It is m 
liet easy to vei if y that any\alue ol it included undci (8), wliac 

P -d-d +(n-y) It, 

satisfies the equition 

cl if/ , (I'd/ d\ if t . A 
*77 I hr 1 I* s? hK lp = 0 
d\ dy* d{ 

"When theie is no (question of lesolution by Huygens s pimciplc, tho 
distinction between £ y and t ij may be diopped 

Startmfif horn the dilleiential equation wt may iccovei pi vious 
lesults veiy smql} If tp Ic pioportional to cosp eos qj, we have 

t(k -p -q)if/~0 (11) 

If k -p -q =p , p being leal, the solution of (II) is 
^Ae tfX +B tr** % 

whoie A and B aie independent of * Bi&tonng the factois m 
volvmg t, x, y, w e may write 

i]/- cos pz eos qy [a c^ K(tt 1 ^ ) B J] (12), 

of whic h the first turn may be di oppe d w lien we contemplate wax c& 
travelling m the positive dnection only The coLicspondmg realized 
solution is of the type 

if/^tos^z cos qy c os \ Ka f - V(« ~P M - T ) * j (13) 

"VUi n the wave tiavels without change of type anl 

with veloeity 

v ~V(^FY) W 

We liau now to eonsidei what oecuis when k <{p^ J rq ) If ue 
wnte k -p -q = - a", we have m place of (12) 

\f/-c os;;? cos^/jAi^^q- Be**®*""* 4 *} (15), 

and for the i calmed solution concspondmg to (13) 

^ = 003^1, COS <?// (T^LQbKat (16) 

We conclude thit undei theso circumstances tho motion lapidly 
diminishes as z moiea&es, and that no w ivo m the usual sense can 
be propagated at all 

It follows that conugitions of aieflectingsuifaco (no mattei how 
deep) will not distuib the xegulaiity of a peipendicululy reflected 
wave, piovided the wave length of the conugation do not exceed 
th it of the vibration And, wh itever the foimu wax e length may 
be in lelation to the latter, ltgulii icflexion will occui when the 
incidence is sufficiently oblique 

The first foim of solution nn> he applied to give m explanation 
of the appear mees obseived when a plane wave tiavci&es a paiallel 
coal so gutmg and then impinges upon a scieen held at varying 
distances behind 1 As the genual expiessnn of the wave penodic 
with respect to a in distance a wo may take 

A ( c os (nat - a*) 4- Aj cos (p 1 4 /J cos (/cert - pf) 

4* B l cos ( px h (fi) &m (teat - p x z) 4- A 2 cos (2px 4-/J cos n{at - p m ) 4- , 

wheu 

j;==2 ir/cr , «= 2 tt/a , and p-^— k* - p 2 , pf—tc - ip 2 , , 
the senes being continued as long as p is leal We shall hoie, 
however, limit ouiselves to the fiist three terms, and m them sup 
pose A^ and B x to be small lelatively to A 0 The intensity may 
then be repiosented by 

A 0 - 4- 2A 0 A x cos ( px 4- f) cos («» - p x ) 
H2A J B 1 cos(jja+5r)sin(K»-^ 1 s) (17) 

The stupes thiown upon the screen m vanons positions aie thus 
periodic functions of and the penod is 

Sir 2<r- 

^«- V(/c-r)“ * 5 

if x be supposed small m companson with a It may be noticed 
that, if the position of tho screen be altered by the half of this 
amount, the effect is equivalent to a shifting paiallel to x through 
tho distance Jo* Hence, if the mating consists of alternate tians 
puent and opaque paits of width Jv, the stupes seen upon the 
scieen ate reversed when the latter is drawn back though the dis 
tance arjx In this case we may suppose Bi to vanish, and (17) 

i Phil i Maich 1881, On Copying Miaction Outings and on Some 
Phenomena Connected Therewith 


then shows tlut tin lull is nmloim when the scu n o eupKs 
positions nudwa) bi tween tins win li giv the m>t hstnut 
jatt ms These lesults aie if mtu est in tninevi n with the 
plioto 0 iaj[ hie iqioduetion of 0 ntin^s 

§16 1 allot la (1 s 

Ihcse vayiannkible bands aie se u un Lei tufam eon liticns 
when i tolinbl} pine spectium is legnde 1 with ill nal cl ev< , oi 
with a tdcstoit, loll th aputn U j (oi el 1 j a tun j lot , 

0 j of jlass o mica I he view of the nnltu + akcn bj the dis 
coic t ci wis thit any ii} winch suilei d m tiucism & th }lite 

1 letardati u of in old uumbei tf lnlt wive lengths would bo 
xtmguishel ind tint thus tin s] eetium would be seen inter 

i upted by i numbci of d u k b u s 15ut this c\\ 1 mation e time 1 1 
lceepted isiLstanls bun.jc}en to the same ol jection as Viu^js 
theoiy of st llai scmtill ition 3 It is as fai is ]_ s&il lc lioi i being 
true tint a Indy emitting homogeneous light wmll disa^eai on 
merely crxuin^ half tho qcituio oi vision with a hall wait plat 
Such i conclusion would te in tho fa o of the pmeiplo ol nie 
which ti uhes plauih that the letndaticn m question leaves the 
a^gie 0 ate 1 lightness un dtaed Iho a tual foinntion of the bands 
comes al out m a \ciy emious wa’y as is shown by i uuunistin c 
fust obsened by Blew ‘del When tho ictai lin^, ] 1 ile is held on Lieu 
the side tow aids tho ledoi the sp ctium the Im/haic not see steisob 
1 ven m thecontiaiy use the thickness of tho platt must not seiva 
exceed a cutun limit, howevu puie tin speetium nny be A tions 
satisfaetoiy ex] lan ition of th( se ban Is wis fust given by Any 1 1 ut 
| w e shall hcie fellow the m\ i stigation of Stokes lmutm g ouisclw s, 
i howevei to the case whcie tho letaidcd md nnietaided beims aie 
contiguous md oi c pul width The apeituie ol tlu unutuded 
beam may thus he taken to bo limited b> = -7i, i = 0 j= -7, 
ij- \ -7 , and that of tho beim lit tided 1\ It to be gi’ien b} =0, 
a —1^ y- -7 y— hi I oi the foimet (1) § 11 b rvcs 

-l, 

in. 

on mtegiation and i eduction 

Toi the ictai did stieim the only diffeicn o is th it wc must sub 
tiaet it from at, md that the limits of a aie 0 and4-/i Wi thus 
I get foi tho di&tui banco at £ y duo to this stieim 




j v-) 


Ifwoputfoi shoitncss t foi tho quantit} undei the last uitulu 
function m (1), the expiessions (1), (2) may be jut undei tho 
foims tf&mTj'i'SinC'r-a) respectively, and, if I bt thcmtcnsii} 

I will bo measuied by the sum of the squares of tbt coefhuonts of 
am r and eos r m the expitssion 

% suit i o &m (r ~ a) , 

so that 

I -it t-y-4-2iiuusa, 

which becomes on putting for u 'i, and a thou values md putting 
JA„„*2b-_ r> ^ 


— 7 sm — ( ) 

f J * 


^4/ 7r£/i ( / 2irli 2ir£/i\ ) 

irf 1 8 m "v { 2 1 2L0 W X V")} W 

If the subject of examination bo a luminous line paiallel to y, wc 
shall obtain what we requne by integrating (4) with lospect to y 
from- oo to 4 - oo The const mt multiphu is of no especial 
intucst, so that wo may tike as applicable to the image of a line 
T 2 t£7a { , , / 2irK 2 t£A\ I 

I “F Hn v i 1 +oos (-r"*rJ! (5) 

If I vanishes at£“=0, but the whole illunun ition repio 

r 4-00 

sou tod by/ I d%, is independent of the value of It It R-0, 

1 %Tr\h 

1 = ^- sm 2 , m agi cement with § 11, wbeic a Ins the incamng 

here attached to 2h 

The oxpiession (5) gives tho illumination it £ due to tint part 
ol the complete imtgo whoso geometneal focus is at £ 0, the 
letaid ition foi this component being R femce wo luvo now to 
mtcgiate foi the whole illumination at a pnticulai point 0 duo to 
all the t ompononts whi h have then foci in its uci dil)ouihood, wo 

* Phil Mag,\ p 864 1837 ” ~ 

3 On account of intqu UiLics m the atmospl ae gi\ mg i iamt>le itfi action, tho 
li^htfiom a stm would he a l egulai ly di t) lbuted ovu n sa eer 1 lie expex im cut 
is easily made on a lahaatoiy stale, with a small smicc of light the lajs fiom 
which, in then couise towaids a lathoi distant scieen aie distmhod hv the 
neighhouihood of a heated body At a moment when the eye oi object glass of 
a telescope, occupies a daik position the stai vanishes. A fiaction of a second 
Intel tho apertwe occupies a bnglit place nd tlie stai i eapptais Ate >i ding to 
tins view tho ehiomutic effects depend tntnely upon atmospheric dlspeislon 
i PM rum * , 1840 p 22& IS1I, pi $ PMl Trm , 1848, p 227 

XXIV - 56 
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may conveniently regard 0 as origin. £ is then the coordinate 
relatively to 0 of any focal point O' for 'wliicli the retardation is R ; 
and the requited result is obtained by simply integrating (5) with 
respect to £ from — co to +oo. To each value of £ conesponds 
a different value of A, and (in consequence of the dispersing power 
of the plate) of E. The variation ot A may, howevci, bo. neglected 
in the integration, except in 27 tR/a, wheie a small variation of A 
entails a comparatively largo alteration of phase. If we write 

p= 2 ttR/a (6), 

we must regai d p as a function of £, and we may take with sufficient 
approximation under any ordinary ciieumstances 

p~p' + «r£ (/)» 


where p' denotes the value of p at 0, and w is a constant, which is 
positive when the retarding plate is held at the side on which the 
blue of the spectmm h ban. The possibility of dark bands depends 
upon «r being positive. Only in this case can 

COsjp' H- (tet - iirh/kf)^ 

retain the constant valuo - 1 throughout the integration, and then 
only when 

w—27i7i/a/ ....... (8), 


and 


cosp'--l (9). 


The first of those equations is the condition for the formation of 
dark bands, and the second marks their situation, which is the 
same as that determined by the impt rfect theory. 

The integiation can be effected without much difficulty. Foi 
the first term in (fi) the evaluation is effected at once by a known 
formula. In the second term if we obseivo that 


Best 

thick- 

ness. 


cos { / + ( w ■ - ZicJi/hf) £ } = cos { / - g x £ } 

~ cos p' cos g T £ + sin p r sin gff , , 
we see that the second pait vanishes when integrated, and that 
the remaining integral is of the foim 


sin^lcdS&f 


( 10 ). 


(U), 


wheie 

h x ~Ttl)Jkff g x — zt - 2ir/i/\/ .... 

By differentiation with respect to g x it may be proved that 
10— 0 from co to g x = -2/q , 

'ir^]ir(2h 1 +g l ) from g x - ~2h x to g 1 ^0, 
w ~ ]r{2h } ~ g x ) from g x « 0 to g i = 2 h x , 

w—0 from g x = 2h x to g x — oo . 

The integrated intensity, I', or 

27r/i 1 +2cosp w, 

is thus 

I'«2ir7ij 

when g x numeiically exceeds 2h x ; and, when g x lies between ± 27q, 
I ?r{ 27/ i + (2h x - cos p r } .... (12). 

It appears therefore that there aie no bands at all unless wr lies 
between 0 and + 4/i l3 and that within these limits the best bands arc 
formed at the middle of the range when «“=27ij. The formation 
of hands thus requires that the retarding plate be held upon the 
side already specified, so that *r be positive ; and that the thickness 
of the plate (to which w is proportional) do not exceed a certain 
limit, which we may call 2T 0 . At the best thickness T 0 the bands 
are black, and not otherwise. 

The linear width of the band (e) is the increment of £ which alters 
p by 2ir, so that 

c=2jr/«' (IS). 

With the best thickness 

■ cb ‘=2 w 7?/^/ ....... ( 14 ), 

so that in this case 

e**kfpi ( 15 ). 


Width of The bands are thus of the same width as those duo to two infinitely 
bands, narrow apertures coincident with the central linos of the retarded 
and unretarded streams, the subject of examination being itself a 
fine luminous line, 

If it be desired to soe a given number of bands in the whole or in 
any part of the spectrum, the thickness of the retarding plate is 
k thereby determined, independently of all other considerations. 
Experi- But in order that the bands may ho really visible, and still more 
mental in order that they may bo black, another condition must be satisfied, 
eondi- It is necessary that the aperture of the pupil be accommodated 

tions. to the angular extent of the spectmm, or reciprocally. Black 

bands will be too fine to be well seen unless the aperture (2ft) of 
the jmpil be somewhat contracted. One-twentieth to one-fiftieth of 
an inch is suitable, The aperture and the number of bands being 
both fixed, the condition of blackness determines the angular magni- 
tude of a band and of the spectrum. The use of a grating is very 
convenient, for not only are there several spectra in view at the same 
time, but the dispersion can be varied continuously by sloping the 
grating. The slits may be cut out of tin-pUte, and half covered by 
„ *uca or “ microscopic glass,” held in position by a litas cement. 


If a telescope he employed there is a distinction to be obstiu 1, Hse of 
according as the halt-covered aperture is between the cte and teletype, 
the ocular, or in fiont of the object-glass. In the fotim i c jm the 
Inaction of the telescope is simply to increase the division, and 
the formation of tlie bands is of com sc independent of th( pu- 
ticular manner in which the dispcision aiists. If, Iimw’tr, the 
half-covered apeiturebein fiont of the obju t-glavs, tin pin tio- 
menon is magnified as a whole, and the desiiablt id it ion bdv u u 
the (unmagnified) dispersion and the aperture is the same with- 
out the telescope. There appeals to he no huilin advanhm in the 
use of a telescope than the inci eased facility of auomiuoihtion, 
and for this of couise a veiy low power sutlh cs. 

The original investigation of Stokes, lieu* bib fly slut hnl, < v Mor> 
tends also to the case where the st learns me of untquil w dth uncial 
//, 7c, and ar$ separated by an interval 2 g. In the * au* of uin qn if mWigi- 
width the hands cannot he black ; but it h /.*, the hnihnus of tioi* of 
2 ij does not pieclude the formation of black binds. Shrives. 

The tlicoiy of Talbot’s bands with a lialf-uniud nnnlm 
apeiturolias been tieated by II. Stiuve. 1 


§ 17. Diffraction, when the Source of Light it> not > n in Foi n ». 


The phenomena to be coiuideied under this lit id an* of b*^ 
importance than those investigated by iriauuhofir, and will be 
treated in less detail; but, in view of then historical mtuist and of 
the ease with which many of the experiments maybe imd, m>jw« 
account of their theory could not be ext ludul fiom .siu li a w ui 1. is 
the present. One or two examples have aluacly attnebd our 
attention when considering Hu} gens’s /ones, vi/ , the riurtow of a 
circular disk, and of a screen eutulaily peifoiated ; hut the most 
famous problem of this class— hist solved by Fi esnel—i (dales io 
the shadow of a screen bounded by a stiaight ( dge. 

In theoretical investigations these pioblems aio usually fiwtod 
as of two dimensions only, eveiy thing heingioferred lo the plane 
passing thiough the luminous point and perpendicular to the dif- 
fracting edges, supposed to ho straight and parallel. In -duet ness 
this idea is appiopiiate only w r hen the somec is a luminous line, 
emitting cylindrical waves, such as might bo obtained from a 
luminous point with the aid of a cylindrical Ions. When, in order 
to apply Huygens’s principle, the w T avc is supposed to bo broken up, 
the phase is the same at every element of the surfa< e of resolution 
which lies upon a line peipendieular to the plane of refetenue, 
and thus the effect of the whole line, or rather infinitesimal strip, 
is rela fced in a constant manner (§ 15) to that of the element whu li 
lies in the plane of reference, and may be considered to be icpic- 
sented theieby. The same method of representation 
is applicable to spherical waves, issuing fiom a point, 
if the radius of curvature be large ; for, although 
there is variation of phase along the length of the 
infinitesimal strip, the whole effect depends practi- 
cally upon that of the central paits wheie the phase 
is sensibly constant . 2 

In fig, 21 APQ is the are of the circle representa- 
tive of the wave-front of resolution, tho centre being ri tf* 
at 0, and the radius OA being equal to a, B is the point at 
which the effect is required, distant « + 5 from 0, so that All - h: 
AP-5, 

Taking as the standard phase that of the secondary wav< fi om 
A, we may represent the effect of PQ by 



where S=BP - AP is the retardation at B of the wave from F 
relatively to that from A. 

Now 



Fresnels 

mteguls 


B=(a+b)sP/2ab 

so that, if we write 


. ox 


2vB 7r(fl5 4* 5)s a w 0 

---m. — ■-/ <*), 

the effect at B is 


| 2C5TF) 1 1 1 ~/t sill i*#.dr j (8), 

tho limits of integration depomling upon the disposition of Hip 
diffracting edges. . When a, b, \ are regarded as constant, the first 
factor may be omitted, — as indeed should be done for eonBisteiuVs 
sake, inasmuch as other factors of tho same nature have been 
omitted already. 

The intensity l\ the quantity with which we are principally 
concerned, may thus be expressed 

^“{/cosiry 2 .^} 2 -!- {/ mlrfPJv}* , . , (4), 


1 & Petersburg Tram., ml, No. 1, 1883, 

* In experiment a line of light is sometimes substituted for anoint in older to 
Increase the illumination. The various parts of the lmo are Uoie independent 

T v mm 6 cyUn‘hlettlTorm of 
primary wave would be justifiable only when there is synchronism amonit the 
secondary waves issuing from tho various centres* " 
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KnuckeU' 

hauer’s 

senes. 


These integrals, taken from o>=0, are known as Fresnel’s integrals; 
we v ill denote them by C and S, so that 

0 f 'cos lirv^dv, S^/^bin \iro\dv , . (5). 

M Jo 

When the upper limit is infinity, so that the limits correspond to 
the inclusion of half the primary wave, C and S aie both equal to 
4» hy a known formula ; and on account of the rapid fluctuation of 
sign the parts of the range beyond very moderate values of v con- 
tribute but little to the result. 

.Ascending seiies for C and S were giveu by Knoekenhauer, and ’ 
are readily investigated. Integrating hy paits, we find 


r i t.’irr 2 i.\rv 3 

e dv=( ,v 


and, by continuing this process, 


, . ftt » lire- 

P-Jtw / a ( 
J o -t 


Gilbert's 

integrals. 


Cauchy’s 

series. 


(3 3 5 3 5 7 ) 

By separation of leal and imaginary paits, 

C=Mcos]j7ry 2 -f IsTsin IWH 
S - M sin liTTV 2 - N cos ^iry 2 j * * * * (6) ’ 

where u ir V , irV 

M= i-I3 + 3J.7T9- < 7 >> 

N= — - _ tV - + ... 

1.3 1.3. 5. 7 1.3.5.7.9.11 • * • • Wh 

These seiies are convergent for all values of but aie practically 
useful only when v is small. 

Expressions suitable for discussion when v is large wae obtained 
. by Gilbert. 1 Taking 

inpru (9), 

we may write 

*V<7 (10) ' 

Again, by a known formula, 

\Ju \ZttJh <\Jx ‘ 7 

Substituting this in (10), and inverting the older of integration, v e 

c + is.i r* 

* vvt v* 1 Jo 

i_ f r ‘ 

V 33 *••**()• 

Thus, if we take 

J /"* i -ur^r.tte J e-™d x 

Wvo 1 + ar 1 7rV2y 0 \Ae.(l+u* s ) * ^ 

C=- ^ -G cos w+H sin «, S~ J -Gsinw-IIcoss* . (14). 
The constant paits in (14), -viz. J, may he determined by direct 
integration of (12), or from the observation that by their constitu- 
tion G aud H vanish when % *=. co , coupled with the fact that C 
and S tin u assume the value J. 

Comparing the expressions for C, 8 in terms of M, FT, and in terms 
of G, Ii, we find that 

G“J(cos«+&m?0“M, H<=i(eos2J-&inw)+N . (151, 
formula* which may he utilized for the calculation of G, H when u 
(or v) is small. For example, when ?i=0, M = 0, 23T—Q, aud con- 
sequently G=H— J. 

; Descending series of the scmi-convergent class, available for 
numerical calculation when n is moderately large, can be obtained 
from (12) by writing and expanding the denominator iu 

powers of y. The integration of the several terms may then be 
effected by the formula 

f“ l ~V -1 <0=r(j+i)=(7-i)te-j;)- . . IV" ; 


and we get iu terms of v 
„ 1 


1.3.5 , 1.3. 5.7.9 
' ttV + »V l ” ' 


wave-front, is wholly intercepted, ami on the left the integra- 
tion is to be taken from s- CA to q* oo. It V be tlie value of v 
corresponding to CA, viz., 

v VF«?!- ca ’- • • ■ < i9) ' 

w b may write 

cob > A nv l .dv'J+^y sin^r v i ,dv^ . (20), 

or, according to oui previous notation, 

l^d-Cv^+d-SvP-G^ II 2 . . . (21). 

Now in the integrals represented by G aud II every element No bands 
diminishes as Y mu eases fiom zero. Hence, as inside 

CA increases, viz., as the point F is mon and /\ shadow, 

more deeply immorsed in the shadow , the lllumi- V' ... 

nation continuously decreases, and that without J * \ 
limit. It has long been known fiom observe- j \ 
tion that then* are no bands on the interior side j \ 

of tlie shadow ot the edge. 

The law of diminution when V is mode- fg — 

rately laige is easily expressed with the aid of Fig. 22 
the series (16), (17) foi G, H. We have ultimately G=0, 
H-(irV)- 1 , ao that 

F-l/irW 2 , 

or the illumination is inversely as the square of the distance from 
the shadow of the edge. 

For anoint Q outside the shadow the integration extends over oiiore 
than half the primary wave. The iutensity may be oxpiessed by 

IMl + Cv) 2 +(HSr) 2 (22); 

and the maxima aud minima occui when 

(HCvl-j+d + SvJ^-O, 

whence 

siniirV 2 +cos>V a -G . . . . (23). 

When Y^O, viz., at the edge of the shadow, I 8 -J ; when Y^-oo, 

F-= 2, on the scale adopted. The latter is the intensity due to the 
uninterrupted wave The quadrupling of tlie intensity in passing Position 
outwards hom the edge of tlie shadow is, however, accompanied by of ex- 
fluctuations giving rise to bright an;l dark bands. The position terior 
of these hands determined by (23) may be very simply expressed hands, 
when Y is laige, for then sensibly G=0, and 

l*v *-:*+**■ (24), 

n being an integer. In terms of 6, wc have from (2) 

Mi + W* (25). 

The first maximum in fact occurs when 5=gA- -0046 a, and the 
fust minimum when S«yA- 0016A, 2 the corrections being readily 
obtainable from a table of G by substitution of the approximate 
value of V. 

The position of Q corresponding to a given value of Y, that is, Hyper- 
to a band of given order, is by (19) bolic pn 


i bx(a+b) ) 

! to y 


pagatior 
( 26 )* ot bandt 


7T 1 1.8,1.3.5 7 

H ' *0 »V >+ tW ■ • • • • on 

The corresponding values of C and S wero originally derived by 
Cauchy, without the use of Gilbert’s integrals, by direct integration 
by parts. 

From the series for G and H just obtained it is easy to verify that 
</H n dOr tT * „ 0 \ 

ar””"' 6 ’ rfF "” 11-1 • ■ • • 08 ). 

We now proceed to consider more particularly the distribution of 
light upon a screen PBQ near the shadow of a straight edge A. 
At a point P within the geometrical shadow of the obstacle, the 
half of the wave to tire right of C (fig. 22), the nearest point on the 

i Mim. commit fa l’Am<L fa $r%xdte. xxxi. X. See also Vevdet, Xejww, 

§ 86 . 


By means of this expression we may trace the locus of a band of 
given order as b varies. With sulticient approximation ve may 
regaid BQ and b as rectangular coordinates of Q. Denoting them 
by a*, if, so that AB is axis ot y and a peipondicular through A the 
axis of x, and lationabzing (26), we have 

2aa 2 - V 2 a y 2 - V*axy = 0 , 

which represents a hyperbola with vertices at O and A. 

From (24), (26) we see that the width of the hands is of the 
order \/{ +&)/«]. From this we may infer the limitation upon 

the width of the source of light, in order that the hands may be 
properly formed. If w be the appar ent magnitude of the source seen 
from A, <ab should be much smaller than the above quantity, or 

u<\/{\(a,+b)lab} (27), 

If a be very great in relation to b } the condition becomes 

«<VW&) (28), 

so that if b is to be moderately great (1 metre), the apparent mag- 
nitude of the sun must he greatly re- r j — * — 

I dueedbeforeitcanbensedasasource. | v 1 1 1 



V 

12 

Fiibt maximum.... 

Fust minimum 

Second maximum 
Second minimum,. 
Third maximum... 
Third minimum ... 

1-2172 

1 8726 

2 7J1U 

3 ObSO 
8-3913 

2-7413 

1*6670 

2 3090 
1*0867 
2-3022 
1-7440 


panying table. 1 — - — 1„. J- 1 

A very thorough investigation of this aud other related questions, 
accompaniod by fully worked-out tables of the functions concerned, 
will be found in a recent paper by Lommel. 3 

y Verdet, logons, § 90. 

3 “Die Ueuguagserschclimngen. geradlmiff tiagrenxtei Schiime ” Abh, buyer. 
AM far Wus,, 11. Cl., xv. Bel, 111, AWh., 1886. 
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WAVE THEORY 


Coma’s When the functions O and have once been calculated, the 
method, discussion of vanous difhaetion probloms is much facilitated by 
the idea, due lo Cornu, 1 of exhibiting as a curve the relationship 
between C and S, consideied as the lectanguku coordinates (x } y) of 
a point Such a curve is shown in fig. 2d, wheio, according to the 
definition (5) of C, S, 


(29). 


cns l 7r,2 * r ^ ,) 

The origin of coordinates 0 corn spouds to o — 0 ; and the asymptotic 
points J, y, round which the emve l evolves in an evei-closing 
spiial, conespond to ±°o. 

Tlie intrinsic equation, expressing the lelation betweon the aic 
or (measured lxoin 0) and the inclination 0 of the tangent at any 
point to the axis of a 1 , assumes a very simple foim. For 
tlv= cos lir v\dv . dy *= sin tlv ; 

so that 

cr=f s/{dx?+dy)^v, . (30), 

(h 


f>-tan~ 


°w 


(31). 


Accordingly, 

and for the curvature. 


d6 

d<r 



w (32); 

(33). 

Cornu remarks that this equation suffices to determine the general 
character of the curve. For the osculating circle at any point 
includes the whole 
of the curve which 
lies beyond; and 
the successive con- 
volutions envelop 
one another with- 
out Intersection. 

The utility of 
the curve depends 
upon the fact that 
the elements of aic 
represent, in ampli- 
tude and phase, the 
component vibra- 
tions due to the 
corresponding por- 
tions of the pri- 
mary wave- front. 

For by (30) da - dv, Fl s- 23 - 

and by (2) dv is proportional to th . Moreover by (2) and (31) the 
retardation of phase of the elementary vibration from PQ (fig. 21) is 
2 ttS/a, or <p. Hence, in accordance with the lule for compounding 
vector quantities, the resultant vibration at B, due to any finite part 
of tlie primary wave, is represented in amplitude and phase by the 
chord joining the extremities of the corresponding arc (<r 2 ~ oj. 

In applying the curve in special cases of diffraction to exhibit 
the effect at any point P (fig. 22) the centre of the curve 0 is to be 
considered to correspond to that point 0 of the primary wave-front 
which lies nearest to P. The operative part, or parts, of tlie curve 
are of course those whieh lepresent tho unobstructed portions of 
the primary wave. 

Let us leconsider, following Cornu, the diffraction of a screen 
unlimited on one side, and on tlie other terminated by a straight 
edge. On the illuminated side, at a distance from the shadow, the 
vibration is represented by JJ'. The coordinates of J, J' being 
(J, l), (-J, -4), P is 2 ; and tho phase is J period in arrear of 
that of tho element at 0. As the point under contemplation is sup- 
posed to approach the shadow, the vibration is represented by the 
chord drawn from J to a point on the other half of tho curve, which 
travels inwards from J' towards 0. The amplitude is thus subject 
to fluctuations, which increase as the shadow is approached. At 
the point 0 the intensity is one-quarter of that of tho entire wave, 
and after this point is passed, that is, when we have entered the 
geometrical shadow, the intensity falls off gradually to zero, without 
fluctuations, The whole progress of the phenomenon is thus ex- 
hibited to the eye in a very instructive manner. 

Ditfrac* We will next suppose that the light is transmitted by a blit, and 
tion inquire what is the effect of varying the width of the slit upon the 
through illumination at the projection of its centre. Under these circum- 
a slit, stances the arc to bo considered is bisected at 0, and its length is 
proportional to the width of the slit It is easy to see that the 
length of the chord (which passes in all cases through 0) increases 
to a maximum near the place where the phase-retaidation is f of 
a period* then diminishes to a minimum when the retardation is 
about J of a period, and so on. 

If the slit is of constant width and we require the illumination 
at various points on the screen behind it, we must regard the arc 


1 Jamml fa Pkvtique, ilL p, 1,1874 
made independently by Fitzgerald. 


A similar suggestion has recently been 


of tho curve as ot constant length. The intensity is then, as alw ays, 
represented by the square of the length of the ehoid. If the slit 
be narrow, so that the arc is shoit, the intensity is constant over 
a wide range, and docs not fall off to an important extent until 
the discrepancy of tho extreme phases roaches about <t quarter of a 
period. 

We have liitheito supposed that the shadow of a diffracting Silvery 
obstacle is received upon a diffusing screen, or, which comes to lining 
nearly the same thing, is observed with an eye-piece. If the eye, of an 
provided if necessary with a perforated plate in order toicdiu e the obstacle, 
apeitnre, he situated inside the shadow at a place wheie the illumina- 
tion is still sensible, and be focused upon the diffracting edge, the 
light which it receives will appear to come from the neighbourhood 
ot tho edge, and will present the effect of a silver lining. This is 
doubtless the explanation of a “pretty optical phenomenon, seen 
in Switzerland, when the sun rises fiom behind distant tiees stand- 
ing on the summit of a mountain.” 2 

§ 18. Di(j faction Symmetrical about an Ash. 

The general problem of the diffraction pattern due to a source of 
light concentrated in a point, when the system is symmetrical about 
an axis, has been ably investigated by Lommcl. 11 Wo must content 
ourselves heie with a very slight sketch of somo of his results. 

Spherical waves, centred upon the axis, of radius a fall upon 
tho diffracting screen ; and the illumination is required on a second 
screen, like the first perpendicular to the axis, at a distance (a+b) 
from liie source. We have first to express the distance (d) between 
an element d S of the wave-front and a point M in the plane of tho 
second screen. Let ( denote the distance of M from the axis of 
symmetry ; then, if we take an axis of x to pass through M, the 
coordinates of M are (f, 0, 0). On the same system the coordinates 
of dS are 

0 sin 0 cos 0, a sin 0 sin 0, «(l~oos0)+&; 
and tho distance is given by 

d? « £2 _ 2a( sin 6 cos <p + ia{a + &) sin 2 i0 • 

In this expression f and 0 are to he treated as small quantities, 

Writing p for a sin 0, we get approximately 


d . 


, f 2 fcostf) a+b „ 


26” (1 ). 

The vibration at the wave-front of resolution being denoted by 
a" 1 cos 2 tt£/t , 

the integral expressive of the resultant of the secomlaiy waves is 
(§37) 

_ i rr / f ri \ 

dS 




(4 


Substituting pdp d<p for dS, and for d its value fiom (1), we obtain 
as tho expiession for the intensity at the point £ 


I’-ifcPtS’) 


where 


C==/7'cos (i«P 2 - 1? cos 0) . p dp #, 

4 S ^j/^sin (J/cp 2 - Ip cos 4>),pdp d<f> 


. . (3), 

• . (4), 

. . (5), 

and the following abbreviations have been introduced 
2^05+ 2?rC , 

A 2ab ~ K * \b ‘ 

The range of integration is for <f> from 0 to 2r, The limits tor 
p depend upon the particular problem in hand ; hut for the sake 
of definiteness we will suppose that in the analytical definitions of 
C and S the limits are 0 and r, so as to apply immediately to tho 
problem of a circular aperturo of xadius r. If wo introduce tlie 
notation of Bessel’s functions, we have 

C==2 3/o" Jfl ( 7 P) c03 (i K P 2 )-P^P * • • . (7). 

J 0 (lp)$in(}fcp z ).pdp .... (8). 

By integration by parts of tlicso expressions Loznmel develops Lommel’s 
series suitable for calculation. Setting series. 

K^y, lr*~z ( 9 ), 

he finds in the first place 


C«-rrr 2 




cos hf 1T sin iy TT 
~¥' Ul+ 
sink jj ctwfe 


| !5 




( 10 ), 

( 11 ), 


S Keeker, Phil, Mag., Nov. 1882 ; Fox Talbot, Phil. Mag,, June 1843, < * When 
tlie sun is about to emerge . , . . every blanch and leaf is lighted up with a silvery 
luatie of Indescribable beauty. .... The birds, a# Mr Keckor very truly de- 
scribes, appear like flyinff brilliant sparks.” Talbot ascribes the appearance to 
diffraction ; and he recommends the use of a telescope, 

3 rn. far bayet\ Mad. far Wins., JI. Cl n xv, BA, it, Abth. 

4 Used now in an altered sense. 
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where 


*(»)+£«*)- * 
^2 = !^ ^4( c )+ • • • ■ 


These seiios are convenient when y is less than 
The second sot ot expressions are 

! 2 . £ sinty 
-sm—'J- — - 


0-* 


S — 7J 


where 


( y 2y 

2 sr cos ^i/ , r 

r°%-- Yn 


iv 
ios h 
4i/ 


eosj^v I 
if/ M ' 
v,J. 


sin J 4 y 


( 12 ), 

(13). 

(H), 

(16). 


TWo(0-p .T s (-)+p U-)~ 
V 


(16), 

(17). 


,-JiW-p J«W + 

These series are suitable when zjy is small. 

When the primary wave is complete, /*=oo , and we have at once 
from rhe second set of expressions 

n 2ir , l 2 c 2 ir t 2 

c „=-sm 2 -, S x = 7 cos^ . . . . (is), 

so that 

1 




<V+S K 


(19), 


Shadow 
of cir- 
cular 
disk. 


(a + &) 2 

as we know it should be. 

Iu the application to the problem of the shadow of a circular 
disk the limits of integration are from r to oo , If these integrals be 
denoted by C', S', we have 

C'-Occ 


S'-Sflo ■ 


and 


■C— TT? 5 - 

( sinjiy cos \y ) 

l ~ y v ° + to 1 ) ' 

. (20), 

•S -TT) 3 < 

i 

( my sjnto 1 

nr 0 to *J* ' 

• (21); 

C' 2 +S' 2 ' 

~-£(v+v) ■ ■ ■ 

■ • (22), 

n V+V, 2 

U+6) 2 

. (23). 


When tho point whero the illumination is required is situated upon 
the axis, £ /, z are zero. Hence Y 0 =1,Y X ■=*(), and 

\ 

(ff+6) 25 

the same as if tho primary wave had come on unbroken. . This 
ia Poisson’s theorem, already found (§ 10) by a much simplei 
method, in which attention is limited from the first to points upon 
the axis. The distribution of light at other points upon the screen 
is to be found from (23) by means of the series (16), (17) for Y 0 
and V,. Lomrnel gives curves for the intensity when y=ir, 27r, 3-rr, 

. . . Ott. The blight central spot is accompanied by rings of vary- 
ing intensity* 

The limit of the geometrical shadow [{/(a-f b)^r(a] corresponds 
to y~z. In this case 

v„- JoW-J a (s)+J 4 (-)- . • .4!W+'«1 • • (24), 

V,-Ja*)-W+J4-)- •••-!*»» ( 25 )' 

Condition Tho numbers computed for special values of y and s apply to 
of raathe* a whole class of problems. Since 
matieal . 2ir ^ 2r ( 


similarity. 


v 


A. ab 


■i*, 


\t‘ r ' 


both \j and « remain unchanged, even when \ is constant, if wo 
suppose 

l<x a, rK(<x\Ja ..... (26). 
We may fall back upon Fraunhofer’s phenomena by supposing 
a oo, or more generally a o that 0- 

Under these circumstances 

8 - 0 . 

Z 

But it is unnecessary to add anything further under this head. 


§19. Polarization. 

A ray of ordinary light is symmetrical with respoct to the direc- 
tion of propagation. If, for example, this direction be vertical, 
there is nothing that can he said concerning the north and south 
sides of the ray that is not equally true concerning the east and 
west sides. In polarized light this symmetry is lost Huygens 
showed that when a ray of such light falls upon a crystal of Iceland 
spar, which is made to revolve about the ray as an axis, the pheno- 
mena vary in a manner not to be represented as a more revolution 
with the spar. In Newton's language, the ray itself has sides, or 
is polarize! 


Malus discovered that ordinaiy light may be polarized by reflexion Biew- 
a& well a& by double refraction; and Brewster proved that the stei’s 
effect is nearly complete vhen the tangent of the angle of incidence law. 
is equal to the lefiadive index, or (which comes to tho same) when 
the lelleeted and lcfiacted rays are perpendicular to one another. 

Tho light thus obtained is said to be polarized in the plane of re- 
flexion. 

Reciprocally, the character of a polarized ray may be revealed by 
submitting it to the test of reflexion at tho appiopnato angle. 

As the normal to the reflecting suiface icvolvos (m a cone) about 
the ray, there are two azimuths of the plane of incidence, distant 
180°, at w 7 hich the lellexion is a maximum, and two otheis, 
distant 90° fiom the fonner, at which the inflexion (neailv) 
vanishes. In the latter ease the plane of incidence is petpeudicular 
to that in which the light must be snjjposed to have been i effected 
in order to acquire its polarization. 

The full statement ot the law of double refraction is somewhat Double 
complicated, and scarcely to he made intelligible except in teims refiae- 
of tne wave theoiy, but, in oidei merely to show the lelation of lion, 
double refraction in a uniaxal crystal, such as Iceland spai, to 
polarized light, we may take the ease of a prism so cut that the 
refracting edge is paiallel to the optic axis. By traversing such a 
prism, in a plane perpendicular to the edge, a ray of culinary 
light is divided into tw r o, of equal intensity, each of which is in- 
fracted accoiding to the ordinary law of Snell. ‘Wliatevei may be 
the angle and setting of tho prism, the phenomenon may be iepie- 
sented by supposing half the light to be lefracted with one index 
(1 *65), and the other half with the different index (1 *48). The uys 
thus arising are polarized, — the one more refracted in the plane of 
lefraetion, and the other in tho perpcndieulai plane. If these 
rays are now allowed to fall upon a second similai pi ism, held so 
that its edge is parallel to that of the fust prism, them is no further 
duplication. The lay first refracted with iudex 1*65 is lefracted 
again in like manner, and similaily the ray first lefiacted with 
index 1*48 is again so refracted. But tho case is alteied if the 
second prism be caused t% rotate about the incident lay. If the 
rotation be through an angle of 90°, each ray is indeed ref me ted 
singly ; hut the indices are exchanged. The ray that sufieied most 
refraction at the first prism now suffers least at the second, and 
vice versa. At inteimediate rotations th e double refi action reasst Tts 
itself, each ray being divided into two, refiacted with the above- 
mentioned indices, and oi intensity dependent upon the amount of 
rotation, but always such that no light is lost (or gained) on tho 
whole by the separation. 

The law governing the intensity was formulated by Malus, and Law of 
has been verified by the measures of Aiago and other workns. If Malus. 

0 be the angle of rotation from the position iu which one of tho 
rays is at a maximum, while the other vanishes, the intensities are 
proportional to cos 2 6 and sin 2 On the same scale, ll we neglect 
the loss by reflexion and absorption, the intensity of the incident 
light is represented by unity. 

A similar law applies to the intensity with which a polarized 
ray is reflected from a glass surface at the Brewsteiian angle. If d 
be reckoned from the azimuth of maximum reflexion, the. intensity 
at other angles may be represented by cos B 0, vanishing when 
0=90°, 

The phenomena here briefly sketched force upon us tho view Tians- 
that the vibrations of light aie transverse to the direction of pro- vet se 
pagation. In ordinary light the vibrations aie as much in ono vibra- 
transvorse direction as in another ; and when such light falls upon lions, 
a doubly refracting, or reflecting, medium, the vibrations are 
resolved into two definite directions, constituting two rays polarized 
in perpendicular planes, and differently influenced by the medium. 

In this case the two rays are necessarily of equal intensity. 

Consider, for example, the application of this idea to the reflexion 
of a ray of ordinary light at the Brewsterian, or polarizing, angle. 

The incident light may be resolved into two, of equal intensity, 
and polarized respectively in and perpendicular to the plane of 
incidence. Now we know that a ray polarized in the plane per- 
pendicular to that of incidence will not be reflected, will in fact be 
entirely transmitted; and the necessary consequence is that all tho 
light reflected at this angle will be polarized in the plane of inci- 
dence. The operation of the plate is thus purely selective, the 
polarized component, which is missing in the reflected light, being 
represented in undue proportion in the transmitted light. 

If the incident light be polarized, suppose at an angle 0 with 
the plane of incidence, the incident vibration may be resolved into 
cos0 in the one plane and sin# in the other. The latter polarized 
component is not reflected. The reflected light is thus in all cases 
polarized in the plane of reflexion ; and its intensity , piopqrtional 
to the square of the vibration, is represented by h cos 2 #, if h be 
the intensity in which light is reflected when polarized in tho plane 
of reflexion. The law of Malus is thus a necessary consequence 
of the principle of resolution. 

The idea of transverse vibrations was admitted with reluctance, Elastic 
even by Young and Fresnel themselves, A perfect fluid, such as solid 
the ethereal medium was then supposed to be, is essentially incap. theory. 



Medium 
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able of tiansvorsc vibrations. But there seems to bo no reason a 
priori for preferring one kind ol vibration to another ; and the 
phenomena of pol&iizilion prove conclusively that, it luminous 
vibiations aie analogous to those of a mateiial medium, it is to 
solids, and not to fluids, that we must look. An isotropic solid 
is capable of propagating two distinct kinds of waves. — the first 
dependent upon uyidify, or the forco by which sheai is resisted, 
and tile second analogous to waves of sound and dependent upon 
compnbsibilihj. In the former the vibrations are tian&veiso to 
the diiection of propagation, that is, tlicy may take place in 
any direction paiallel to the wase front, and they are thus 
suitable representatives of the vibrations ot light. In this theoiy 
the lumimieious ether is distinctly assimilated to an elastic solid, 
and the velocity of light depends upon the ugulifg and density 
assigned to the medium. 

The possibility of longitudinal waves, in which the displacement 
is pupi ndicular to the wave-iiont, is an objection to the elastic 
solid theory oi light, foi tlicie is nothing known in optics corre- 
sponding thereto!" If, however, we suppose with Green that the 
medium is ineonipiessibie, the velocity of longitudinal waves be- 
comes infinite, and the objection is in gieat degiee obviated. Such 
a supposition is hardly a departure tiom the original idea, inas- 
much as, so far as we know, theie is nothing to prevent a solid 
material possessing these properties, and an approximation is. actu- 
ally presented by such bodies as jelly, for which the velocity of 
longitudinal vibrations is a laige multiple of that of transverse 
vibiations. 

§ 20. Jnterfe mice of Polarized Light. 

The conditions of interference of polanzed light are most easily 
deduced fiom the phenomena of the colours of crystalline plates, if 
we once admit Youngs view that the oiigin of the colours is to 
be sought in the interference of the differently lefiacted lays. 
Independently of any hypothesis of this kind, the subject was 
directly investigated by Fresnel and Aiago, 1 who summarized tlieir 
conclusions thus 

(1) Under the same conditions in which two lays of ordinary 
light appear to de&trov one another, two rays polarized in conti ary 
(vi/., perpendiculai) diiec lions me without mutual influence, 

(2) Two rays of light polarized iu the same diieefciou act upon 
one another like ordinal y r^\& ; so that, with these two kinds of 
light, the phenomena of intorfeience aie identical. 

(d) Two lays originally polar rxd m opposite directions may ste- 
wards be brought to the same plane of polarization, without thereby 
acquiring the power to influence one another . 

(4) Tiro rays polarized in opposite i Unctions , and aftcmcmU 
brought to similar polavrMioas, leact in the same manner as 
natuulrays, if they are (hi md from a bam originally polanud 
inonedmetm . 

The fact that oppositely polarized rays cannot bo made to inter- 
fere may of itself be regarded as a pi oof that the vibrations am 
transverse ; and the principle, once admitted, gives an intelligible 
account of all the varied phenomena, m this field of optics. The 
only points on which any difficulty arises aie as to the nature of 
oidinary unpolarized light, and the rules according to which in- 
tensity is to be calculated. It will be pioper to consider these 
questions somewhat fully. 

In ordinary (plane) polarized light the vibrations are supposed to 
be in one direction only. If x and y be rectangular coordinates 
in tho plane of the wave, wo may take, as representing a regular 
vibiation of plane-polarized light, 

£O=acos(0- a) (1), 

where 0 « 2sr tjr, and a t a denoto constants. It must be remembcied, 
however, that in optics a regular vibration of this kind never pre- 
sents itself. In the simplest case of approximately monochromatic 
light, the amplitude and phase must be regarded {§ 4) as liable to 
incessant variation, and all that we are able to appreciate is the 
mean intensity, represented by M(u 2 ). If a number of these irre- 
gular streams of light are combined, the intensity of tho mixture 
cannot be calculated from a mere knowledge of the separate inten- 
sities, unless wo have assurance that the streams are independent 
that is, without mutual phase-ielations of a durable character. For 
instance, two thoroughly similar streams combine into one of four* 
fold intensity, if the phases are the same; while, if tho phases are 
opposed, the intensity falls to zero. It is only when tho streams 
are independent, so that tho phase-relation is arbitrary and variable 
from moment to moment, that the apparent resultant intensity is 
necessarily the double of the separate intensities. 

If any number of independent vibrations of type (1) be super- 
posed, the resultant is 

[2 aq cos cos sin « J sin $ , 

and the momentary intensity is 

|2% cos aj 2 + [Soq sin aj, 

OP 

diHoJ’K • . SfotyEgCo s (a* -« s )+. .. 

* FresaeU Worts, vol. 1. p. 521. 


: H E 0 E Y 

The phase-relations being unknown, this quantity is quite indeter- 
minate. But, since each cosine varies fi om moment to moment , and 
on the whole is as much positive as negative, the Mean intensity is 
MK 2 )+Mfe 3 )+..., 

that is to say, is to be found by simple addition of the sepal ate 
intensities. 

Let us now dispense with the restriction to one diiection of Elliptic 
vibiation, and consider in the hist place the character of a nyular polariza 
vibration, of given frequency. The goneial expression will be tiou. 

£C=rtCos(4>-a), y^bco^[(j>- j5) . . . (2), 

wlieie a, a, &, j3 are constants. If 0=a, the vibiations arc executed 
entirely in the plane «t/y *=«/&, or tho light is plane-polarized. Oi 
if jS^T- a, the light is again plano-polauzed, tho plane of vibiation 
bring u/y^-ajh. In other cases the vibiations aie not confined 
to one plane, so that the light is not plane-polarized, bnt, in con- 
formity with the path denoted by (2), it is said to be dhptiailly- 
polanzed. II one of the constituents of elliptically-poLi ized light 
be suitably acceleiated or retarded relatively to the other, it may 
be converted into plane-polarized light, and so identified by tin* 
usual tests. Or, conversely, piano-polarized light may be convoi Led 
into elliptically-polarized by a similar operation. The relative 
acceleration in question is readily effected by a plate of doubly 
refracting crystal cut parallel to the axis. 

If /3==a± whether in the first instance or after the action of 
a crystalline plate, 

a;=«cos(0-a), 2^±&fcin(0-a) . . (3). 

The maxima and minima values of tho one coordinate here occur 
synchronously with tho evanescence of the other, and the co- 
ol dinate axes are the principal axes of the elliptic path. 

An important paiticular case arises w T hcn fmtlier b~a, The Circular 
path is then a circle, and the light is said to be circularly’ polarized, polan/a 
According to the sign adopted m the second equation (3), the circle lion, 
is descubed in the one direction oi in the other. 

Oil culaily-polai ized light can be resolved into plane -polarized 
components in any two lectangular directions, which aie suih that 
the intensities aie equal and the phases diffeient by a quarter 
period. If a crystalline plate be of such thickness that it let uds 
one component by a quaiter of a wave-length (or indeed by any 
odd multiple thereof; relatively to the other, it will conmt piano- 
polarized light into eirculaily-polaiized, and conversely,—- in the 
latter case without regaid to the azimuth in which it is held. 

Tho property of circularly-polarized light wheicby it is capable 
of resolution into oppositely plane-polai ized components of equal 
intensities is possessed also by natural unpolarized light; but Lho 
discrimination may be effected experimentally with the aid of the 
quartet-wave plate. By this agency tho ciiculaily-poktiizeil ray is 
converted into plane-polarized, while the natural light mnains 
apparently unaltered. The difficulty which remains is lather to 
explain the physical character of natural light. To ihis we shall 
presently return ; but in the meantime it is obvious that the i on- 
stitution of natural light is essentially inegular, for we have seen 
that absolutely regular, i.e. } absolutely homogeneous, light is 
necessarily (elliptically) polarized. 

In discussing the vibration represented by (2), we have considered 
the amplitudes and phases to be constant ; but in natme this is no 
more attainable than in the case of plane-polai ized light. Iu order 
that the elliptic polarization may be of a definite character, it is 
only necessary that the ratio of amplitudes and the diflmire of 
phases should be absolute constants, and this of coume is consistent 
with the same degree of irregularity as was admitted for plane 
vibrations. 

The intensity of elliptically-polarized light is tho sum of tho 
intensities of its rectangular components. This we may consider 
to be an experimental fact, as well as a consequence of the theoiy 
of transverse vibiations. In whatever form such a theory may be 
adopted, the energy propagated will certainly eonfoim to this Jaw. 

When the constants m (2) are regarded as subject to variation, 
the apparent intensity is represented by 

M(a*)+M(& 2 ) (4). 

We aie now in a position to examine the constitution which must Uupolar- 
be ascribed to natural light. Tho conditions to bo satisfied arc ized light, 
that when resolved in any plane the mean intensity of tho vibra- 
tions shall be independent of the orientation of the plane, and, 
further, that this property shall be unaffected by any previous rela- 
tive retardation ot the rectangular components into which it may 
have been resolved. The original vibration being represented by 

X « a cos {<p - a) , y**. & cos (0 - 0] , 

or, as we may write it, since we aro concerned only with phase 
differences, 

2/«&cos(4>-5) , . , ($), 

let us suppose that the second component is subjected to a retarda- 
tion €. Thus 

J»**0CQS0, ymb cos(0^5-e) . , , (0} ? 

in which a f b, $ will be regarded a$ subject to rapid variation, 
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while t remains constant. It the vibration rapreseulod by (6) he 
now resolved in a direction making an angle 0 with we have 
a / — a cos <p cos &J + 5 cos (<p - 5 ~ e) sin 0 
~l il :os w + & s hi w cos (5 + € )] cos <f> -1- b &in w sin (S + e) sin <j > ; 
and the intensity is 

ft J (os 3 « u i J sin £! co + 2a&cos a>&in<ycos(S + €) . . (7). 
Of this expiession we take the mean, 0 and € remaining constant. 
Thus the appaieni intensity may be written 

]\I( / *■) — ( os - 0 + M(£>-) iin + 2M[ft& cos (5 t e)] cos « sin w (8). 

Neccs- In older now that the htioain may satisfy the conditions laid down 
sai y f on- as n ecessary lor natm al light, (8) must be independent of 0 and c ; 
(litions. so that 

M(« 8 j-M(/r’) . . . . # (9), 

N(al ) cos 8) =- sin 8 j = 0 . ‘(lb). 1 

In these equations <y 2 and l 1 lepiosent simply the intensities, or 
squaus of amplitudes, of the x and y vibrations; and the othu 
two quantities admit also of a simple interpretation. The value of 
y maj bo written 

2 / -/>(0bScos^ + 6,sm 3sin0 .... (11), 
from, which we see that 6 cos 8 is the coefficient of that part of the 
y vibration winch has the same phase as the ai vibiation. Thus 
uln osS may be into piv led as the piodiiLt of the coefficients of 
the paits of the a* and ?/ vibiations which have the same phase. 
Next suppose the phase of // accelerated by writing ^ir4-<£ in place 
0 f</>. W T e should thus have 

//= -^eosSsiugH &&in8eos0, 

and ah sin 8 represents thepioduct of the coefficients oi the paits 
wlm h aie now in the same phase, or (which is the bame) the pio- 
tluc I of Iho coefficients of the % 'vibration and of that part of the y 
vibiation which was 90° behind in phase. In geneial, if 

r — h co'ifp-rf) 1 sin^, y -&ios0-f //sin^ , (12), 

the first pioduct is hi + A7/ and the sec ond is hV -h'h 

Let us next c\«unme how the quantities which we have been 
(onsuleiing aie allceted by a tiansfonnation of coordinates in 
accoidaiicu wrlh the iommhe 

x f ~ >' cos ait if sin a , if -- - ? sin 0 4* y cos co . (13). 

We find 

a c os <p [a cos ea + 1) sin co cos 8} 4- sin 0 . 6 sin 8 sin 0 . (14), 

if cos </■> { - a sin « I b cos « co* 8 1 + sin <p . b sin 8 cos « . (15); 
whrmo 

ainp. 2 of x’ a~i os 2 0 4- b 1 sin 2 0 + 2ab cos 8 sin co cos 0 . (13), 

amp. - of if rt s sin M 0 -I cos 2 0 - 2<'Z» cos 8 sin « cos w . (17). 
fn hk< maimer 

Jb’n st pi oduct « (lr - cr) sin co cos a 4- ah cos 5 (cos 2 co ~ sin 2 0 ) (18), 

Hi cond product sin 8 (19). 

The second product, representing the ( ii culating pait of the motion, 
is llms unaltered by the tiansfonnation. 

Let us pa*>s ou to the consldciation of the mean quantities which 
occur in (9J, (10), writing for brevity 
Mi a 1 ) A M(5 2 )~B, M(«&cosS)--C, M(a&sin8)= I), 

Fioin (16), (17), (15), (19), if A', IV, C', D' denote the cone- 
spouding (quantities after transformation, 

A / ~Acos 2 0 -f ilsin 2 w+20 cos 0 sin w .... (20), 
IV ^ A sin 2 0 + 35 cos 2 0-20 cos 0 sin 0 . . . . (21), 
C ' - O (nos 2 0 - sin- 0 ) + (B - A) cos w sin 0 . . . (22), 

D'-D (23). 

These formula) prove that, if the conditions (9), (10), shown to bo 
nceessaiy in order that the light may behave as natural light, be 
satisfied for one set of axes, they aro equally satisfied with any 
oilier. It is thus a matter of indifference with respect to what 
axes the retardation e is supposed to be introduced, and the con- 
ditions (9), (10) are sufficient, as well as necessary, to characterise 
natural light. 

Reverting to (8), we see that, whothcr the light be natural or 
not, its character, so for as experimental tests can show, is deter- 
mined by the values of A, B, C, D. The effect of a change of axes 
is given by (20), &c., and it is evident that the new* axes may 
always be so chosen that C'-O. For this purpose it is only 
necessary to take 0 such that 

tan 20 *= 2 C/(A-B). 

If wo choose these now axes as fundamental axes, the values of the 
constants for any others inclined to them at angle 0 will be of the 
form 

A «■ A x cob 2 0 4- B, sin 3 0 ) 

B «* Aj sin 3 0 4* Bj cos 2 0 > (24). 

C = (B x - A x ) cob 0 sin 0 ) 

If Aj and B x are here equal, then C=0, A=B for all values of 
0 . In this case, the light cannot be distinguished from natural 
light by mere resolution; but if D bo finite, the difference may bo 

made apparent with the aid of a retarding plate. 

1 Verdefi, Ugm Phyn<}ue, yol. A p. 83. 
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It A x and 1> 1 are unequal, they represent the maximum and 
minimum values of A and 13. The intensity ib then a function of 
the plane of resolution, and the light may beiuognmd as partially 
polai ized by the usual tests. If either A x or Bj vanishes, tlio light 
is plane-polarized. 2 

When seveial independent stienins of light aie coral lined, the 
values, not only ot A and B, but also of C and D, foi the mixtiue, 
aie to be found by simple addition. It must here be distinctly 
uudei&tood that the 10 aio no poinuncnt phase-i elation? between 
one component and another. Suppose, for example, that there aie 
two streams of light, eich of which satisfies the lclations A— B, 

C — 0, but makes the value of D finite. If the two values oi D aie* 
equal and opposite, and the sti cams arc independent, the mixiuic 
constitutes natural light. A paitieulai case anses when each com- 
ponent is cimilaily-polaiized (D=±A-=±Bb one in tnc light- 
handed and the ofcliu in tho left-handed direction. The intensities 
being equal, the mixture is equivalent to natural light, but only 
under the lcstihtiun that the sti earns aie without pliaso-i elation. 

If, on tho contrary, the second stream besimilai to the first, aifu led 
merely with a constant letaidatiou, the lesnltant is not natural, 
but completely (piano) polarized light 

AVe will now piove that the most general mixture of light may Analysis 
be regai ded as compounded of 0110 stream of light olliptically- of general 
polarized in «i definite manner, and of an independent stream of case, 
natural light. The thcoiem is due to Stokes/ but the method 
tlraL we shall follow is that of Veidet. 4 

In the fiist place, it is ucccssaiy to observe that the values of tho 
fundamental quantities A, B, 0, D aie not free from testiiction. 

It will be shown that in 110 caso can C 2 4- 1) 2 exceed AB. 

Inequations (2), expressing the vibration at any moment, let 
a lf l b a v j8 x , be the values ot a, h, a, fi duiing an interval of time 
proportional to %, and in like manner let the suffixes 2, 0, ... . 
correspond to times proportional to /j?„, di v .... Then 
AB = 4 * mJa/bf f . . . 4 - fhf 4- rq 2 Zq 2 ) 4- . . . 

Again, I>y (12), 

wi J a 1 5 1 (c^s a x cos j8 x f sin cq sin jSj) 4- . . . 

-- wqeqZq t os 8 x 4- rn L aJ)» cos S a P . . , 

D=--/?/ i tqJ 1 siii8 1 4 sin 8 2 + . . . ; 
where, as before, 

— ^ — 5 2 ~ £, 1 " a 2 > •••• 

Thus, 

G J + D 2 = m ittfbf 1 4 - mfafbjf 4- . . - + ;/qw/qZ/ 3 a/ 2 C0s 3 j)4-. . . 

Fiom these equations wo sec that AB - C 2 -D 2 leduecs itself to 
a sum of terms of tho form 

m p H A 2 4- ofbf' - ZtifbyiJ)* cos ( 8 a - 8 X )] , 
each of which i& essentially positive. 

Tho only case in which the sum can vanish is when 

81 = 82 = 0 /-. . . , 

and fuither h L : cq = h Q : « 2 =fq : a A . . . 

Undci these conditions the light is 1 educed to be of a definite 
elliptic charactei, although the amplitude and phase of the system 
«5 n whole may bo subject to rapid variation. The elliptic con- 
stants ai 0 given by 

r/a 2 =B/A, tan $ = D/C. . , (25). 

In general A15 exceeds (C! 2 4-D 2 ); but it will aluays be possible 
to find a positive quantity H, which when subtracted from A and B 
(themselves necessarily positive) shall reduce the produetto equality 
with C 2 4-D 2 , in accordance with 

(A-H)(B-H)-0 2 +I) 3 . . . . (26). 

Tho original light may thus bo resolved into two gioups. For the 
first group tho constants aroB, H, 0, 0; and for the second A- H, 

B - H, C, D. Each oi these is of a simple character ; for the fiist 
represents natural light, and the second light elliptically polarized. 

It is thus proved that in general a stream oi light may lie rogaided Stokes's 
as composed of one stream of natural light and of another elliptic- theorem, 
ally-polarized. The intensity of the natural light is 211, wneio 
from (26) 

H-J(A4-B)-iV{(A-B) s 4-4(G 2 -MD 2 )} . . (27). 

Tho elliptic constants of the second component are given by 

5 2 /a 2 -(B-H)/(A-II), tanS-D/O. . (28), 

and 

M(a 2 )=A-U (29). 

If D=0, nnd therefore by (28) 8=0, the second component is 
plane-polarized. This is regarded as a particular caso of elliptic 
polarization. Again, if A=B, 0= 0, tho polarization is circnlar. 

The laws of interference of polarized light, discovered by Fresnel 
and Arago, are exactly what the theory of transverse vibrations 
would lead us to expect, when once we have cleared up the idea of 
unpolarized tight. Oidinary sources, such as the sun, emit un- 
polarized light. If this bo lesolved in two opposite directions, the 

2 In tins case necessarily TAHlt.fi 

*3 “ On the Composition and Resolution of Streams of Litffit from Different 
Sources,^ C'amb* Phil Trans., 1882. 4 loc, eU., p. 94. 
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] Ini/:: d i ompunttits ait not cnlj 1 1 hiurguln but tliuo ib no 
jum n nt Uiast i Hti n between them "No lijit derived fiom 
out 'll! tli i tou tvu lutafat it_,ukil\ withli^ht denied from 
the tlu It hmevei w (oinmen e with ]1 mo poku/cd light, 
wo ime nil} one sen & of uic^uliulits to deal with When 
i bil\ 1 in two uctm to uUi litc tions the (ompon nts cannot then 
Hitt if u but onl> on ccount ol the pel] cndicuhuty II hi ought 
Ml t} i ilution to the sum \ 1 nu ot \ ohn/ation mteifeience 
be c is] ssil lo h uist the bune stnu ot irre 0 uhuties aie to be 
fi mi l in 1 otli c mop onents 

§ 21 Dotdh 1 fraction 

lh oiisttu tien by whieh ITu^ens. e\] lamed the ordinary and 
(\ti llmii} i oh action ot Iceland s]ai Ins llieacl} b ui gnen 
(1 1 in ■s 1 \iv p 01 U) L lie \\ i\c surface is 311 two sheets, com 
] os d t a si It le md of an ellqsoid of loiolution liTcontact with 
out in tli i it the extiemitus ot the p hi axis In bia\ dei}stals 
the v m suit tee is ot a moie compile ited eliaraetei, including that 
of Rumens as i particular c isc 

Wive It is not ummpoitant tt lenmk that the essential piohlem of 
siuitce d ulle letneti n is to detcimme the two velocities with which 
] hue waves tie popa^ated when the dnection ot the noimalto 
the wave iiont is assigned Wlitn this problem ha^been solved, 
tli d< t limn itiou ot the w i ve suit if e is a meic nnttc i ot geometi} , 
not absolutel} nccessuyfoi the explication ot the leadm Q pheno 
mem but coniomtnt as ifloiding i concise summny of the 
principal laws In all eases the wa\e snifi c is to be legardtd as 
the cm elope it mv subsc picnt tune if ill the plane wave tionts 
which it & ivcn instant may be supr osed to be passing though a 
paiticulu pomt G 

Bnec In singly refueling medii where the veloeit} of a wave is the 
tion of suuc m ill directions the wai c normal coincides with the my In 
ny cloidly lefi acting crystals this lav no longer holds good The 
principles by which the conception of a iaj is justified (fc 10), when 
plied U this caoc show that the ecntie of the zone sj stem is not 
m g ncial to be found at the foot of tli' pei] endieular upon the 
] ltrnaiy wa\e fiont The sutface whose contact with the primary 
v u e fiont detcimmes the element from win 1 l the secondai} dis 
tui banco nines with least lctndition is now not a sphere but 
vhate\ci v no suifa e is ippi opiate to the medium The duec 
tion of the ny, corresponding t> an} tingent plane of the waie 
suitieo is thus not the noimal, but the i adius vector diawn fiom 
the centie to the pomt of contact 
Hie veloeit} of piopagalion (icckoncd always pel pendiculail} to 
the nue front) m ay he com ei\ ed to dc j en 1 upon the du ection of the 
wave fiont oi wa\c noimil and upon what ve may call (at any late 
figmatucl}) the dnection of vibration If the velocity depended 
c wolasivcly upon the w we normal, there could be no doublt, though 
thcie might be ntmoufomiy, xefi action, i e , refiaetion deviatmg 
fiom the law of bnell , but oi this nothing is known m nature The 
f let that theie arc m geneial two velocities foi one wave front pioves 
that the velocity depends upon the dnection of vibiation 
Fresnel s According to the Hu} genian 1 iw, contained to a high degree of 
views iccuiaey b> the ol sen itions of Bicwstei and Swan/ a ray pohiued 
m a puncipal plane (ze , x plane passing though the avis) of a 
umaxal crystal suffers ordmaiy lcfnetion only, that is, propagates 
itself with the same velocity m all dnecticus The interpretation 
which Fiesnel put upon this is that the \ durations (understood now 
m a liter il sense) aie peipeudicular to the plane of polauz itiou, 
ind that the velocity is constant because the direction of vibiation 
is m all cases similarly l elated (jeipcndnulat) to the axis The 
development of this idea in the foi tile bram of Tiesnel led him to 
the lemarkable discoveiy of the law of inaction m biaxal ci}stals 
The hypotheses upon which Fitsnel based his attempt at a 
mechanical theory are thus summanzed by Yeidet — . 

(1) The vibiations of polarized light aie perpendicular to the 
plane of polai nation , 

(2) The elastic foices called into play during the propagation of 
a system of plane waves (of rectilinear tiansverse vibrations) differ 
from the elastic forces developed by the parallel displacement of a 
single molecule only by a constant factor, independent of the pai 
tic luai direction of the plane of the wave , 

(3) When a plane wave piopagates itself in any homogeneous 
medium, the components parallel to the wave front of the elastic forces 
called into play by the vibrations of the wave aie alone operative , 

(4) The velocity of a plane wave winch piopagates itself with 
type unchanged m my homogeneous medium is proportional to the 
square root of the effective component of the elastic force developed 
by the vibrations 

Fxesnel himself was peifeotly aware that his theory was deficient 
m ngoni, and indeed there is little to be said in defence of his 
second hypothesis nevertheless, the great historical interest of 
this theory, and the support that experiment gives to Fresnel's 
conclusion as to the actual form of the wave surface m biaxal 
crystals, n ndei some account of his woik m this field im perative 

3 &dmb 2hww,voi xvi p, m 


The potential eneig} of displacement of i single molecule from Lneicy ot 
its position of equilibrium is ultimatel} a quadratic function of the displace 
thiee components leekoned paiallel to an} set of icctan^ulai axes ment 
These axes may be so chosen as to leduce the quadratic function to 
a sum of spi nes, so that the energy may he expessed, 

V=V£ -h'J v*+lcC . (1), 

whae 7i, ( are the thiee component displacements The cone 
s] ondmg forces of lestitution, obtained at once by differentiation, 

are X-a*(, Y=&1)» Z-(V (2) 

The foice of restitution is thus iu general inclined to the dnection 
of displacement The relation between the two directions V Y Z 
and rj, fis the same as that between the noimal to a tui n iut 
plane and thqiadius vectoi p to the point of contif t m the ellipsoid 

(3) 

If a 2 b , 6 s aie unequal, the dne< hons of the coordinate axes uc 
the only ones m which a displacement calls into operation a j uallel 
foice of restitution If two of the quantities a, b aie cqiul, 
the elhpsoid (3) is of levolution, and eveiy dnection m the plant 
of the equal axes possesses the piopoit} m question ihis is tin 
cose of a uniaxal rystal If the thiee quantities a , b , c aie all 
equal, the medium is isotropic 

If we resolve the foice of lestitution m the dnection of ilispha 
ment, we obtam a quantity dependent upon this direction in i 
m inner readily expiessiblo by means of the ellipsoid of ilistiaty 
(3) Poi, when the total displacement is given, this quantity is 
proportional to 

6°7) I> + c*f- 

that is to say, to the inverse square of the radius vector p m (3) 

We have now to inquire m what directions, limited to a paiticulai D Uf( 
plane, a displacement may be so made that the ptojedionoi the tions oi 
foice of lestitution upon the plane may he paiallel to tin displace vibra 
ment The answer tollows at once from the propeity of the ellip tion 
sold of el istieity Tor, if m any section of the ellipsoid we ha\ e a 
ladms vectoi such that the plane containing it and the noimal to 
the corresponding tangent plane is perpendieulai to the plane of 
the section, the tangent line to the section must be peipendn id ti 
to the radius vector, that is, the radius vectoi must be a principal 
axis of the section There are therefore two, and in geneial only 
two, directions in any plane satisfying the proposed condition, and 
these ue perpendicular to one another If, howevei, the plane b< 
one of those of cireulai section, every line of disj lacemont is such 
that the component of the force, resolved paiallel to the plane, 
coincides with it 

According to the principles laid down by Fresnel, we have now 
complete data for the solution of the pioblcm of double lefmction 
If the dnection of the wave front be given theie are (m geneial) 
only two duections ot vibration such that a single wave is piopa 
gated If the actual displacements do not confonn to this cmdi 
tion, they will be resolved into two of the lequucd < Inractei, and 
the components will m general be piopagated with diffaent 
velocities The two directions aie the principal axes of the section 
of (3) made by the wave front, and the velocities of propagation aie 
mveisely propoitional to the lengths of these axes 
The law connecting the lengths of the axes with the duet tion 
{l, m, it) of the plane is a question of geometry , * and indeed lh< 
whole investigation of the wavesmfaee may be elegantly <amcd 
though geometrically with the aid of ceitam theorems of Mac 
Cullagh respecting ays%dal suiiaces (Salmon, ch xiv ) Foi tin,, 
however, we hive not space and must content ourselves with a 
sketch of the analytical method of treatment 
If v be the velocity of piopagation m dnection L m. n, the wave 
surfaco is the envelope of pi anes 

lx+my+M=v (4) f 

where vis a function of l, m, n, whose form is to be determined 
If (A, y, v) ho the corresponding direction of vibration, then 

l\+7njj,+7iv**Q (g) 

According to the principles laid down hy Fresnel, wo see at once 
that the force of restitution (a\ cV), coi responding to a 
displacement nmtj, is equivalent to a foice ir along (a. u. v), to 
gether with some foice (!>) along (1, w, n) Kesolvig paAllol to 
the coordinate a\ei, we get 
2 P»a 8 A-i*., 


~ v — v 

Multiplying these by l, m, % respectively, and taking account of Law of 
yu j, we Bee tnat „ , , 

p ^ ^ velooit y 

( 7 ) 

is the relation sought for between * and (l, m, it) In this equa- 
tion 5, c are the i elocities when t he dnection of propagation is 

2 See Salmon s Analytical Geometry of Aim Dimtmwm, Dublin, 1832, $Tq2 



WAVE THEORY 


4-1 


along i the foima hang ajflicabl when the rlialnn is j u 11 1 
to tj an l tin. 1 itt i vvl on it is \ aiallcl tc 
Hk hmtions of vihiti n no (Utoumn d Iv ( r ) ml )) the 
consilention that (7 i) (A p i) anl {a 7 p Cv) li m i 
phne ot (as w mi} jut it) no all jeijuili ulai toon dilation 

(/ / 7) 

Tims If I Mjlnh 01 

A/A- M bv7i — 0 V (8) 

ft A/ 4- & ytff "I c jh 0 J 

lho dctennmant expiessm b the l suit of the tlim niti n ol / j 1 
ma\ ho i lit mtr the foim 

[n - ” h ’^( - o + V -® V » W 

A (X V 4 

win h with (5) sulhces to deteimmc (\ /i v) is a function of 

(7 * /<) 

The fact that the sjstcm cf equations ( p ) (8) is s}inmetiicd is 
1 twun (A f l v) anl (/ y 7) pious tint the two dn eti ns of 
\ illation conc&pondm*, to a given (7 a 0 uc pup n liculu to 
oik mother 

I he (brut m\ estimation of tlio v no suitaci liom (1) ind (7) w s 
fust effected 1 y Amqoic but his anal} tieal j 10 ess w is uy lal in 
ous riosntl hal indeed lun fuecd tocmlcnt himself with iu 
induu t method ol venfic ition Lut m the follow m 0 lm csti rt ition 
A Smith s of A Smith 1 the eliminations aie elleeted with i om] aiativ elv little 
mvestitj i tiouhle 

ban In adlition to (4) and (7) we kmw that 

l 4 n (10) 


1 i sari s 
w we 

lit Ui 


Punoipal 

flections 


To find the equ ition to the envelope we have to diflcicntiate thes 
c [nations making 7 m, n i vary Eliminating the diileientiais 
by the method of multiplier, we obtain the following — 


and 


1 - B ? 


o»=A l +B7/(d -ft*) 

(id 

1/ 1 + Bm/(a? *-& ) 

(12) 

»=kn +B j/(i°-e ) 

(«) 

T 2 w* ii* / 

o -o- o ->r («- ) i 

(14) 


Th equations (11) (12), (13) multiplied by l , n % iespi ctivel} 
an 1 aided, live 

l (l r ) 

The sime ujuations squaied and aided, b ive 
i +/+ =A hB/y 

If we j ut 7 fora +y 4-* , and for A the v alue just found W( obtain 
h-e(/ -O (16) 

II these v alues of A and B be substituted in (11) 

\ h , 

-a ) i - t 

01 

l- 1 (17) 

r -ft ? 

If we suUtitute this value of 7, and the coi responding valueb ot m 
nn (4) we get 

- l)V W () 




1 + - 


( - a ) i " (£2 

/ + i 


VI t l { VZ 
1 ~ 1 ) ) 


- 7 r + ? 


V C 

-0 


(18), 


-6 T 9 -( 

win net 

jV j “ 

; -ft T i 

as the equation of the w we surface 
1 y (0) t pi itu n (11) may be wntten 
i - AHBP ^ x , 

fiom which and tlie eouespondmg equations we see that the duet 
turn ( , y a) Iks xn the same plane a& (7, m, w) and (A, fx v ) 
IT n c m any tangent plane of the wave siufaco the dnection of 
vihi itiou is that of the lino joining the loot ot the peipendieulai 
tu 1 tin point of contact (i y, s) 

The tqaution (18) lea Is to another geomctucal definition of 
fusmls wave smfatc It thiough the eentic oi the ellipsoid 
i lpiocal to the ellipsoid ot elasticity (3), tu , 

v/o* 4 y /& 2 + z 2 jo 2 =1 (IT), 

i phne be diawn, and on the normal to this plane two lengths 
h ni aiked off piopoitional to the axes ot tlie elliptic section detei 
mined by the phne, the locus of the points thus obtained, the 
u sidai suilaee ot (19), is the wave suxface (18) 

I ally developed m mtegial poweis of the cooidmates, (18) takes 
the foim , ix h 2+^ 

( 20 ) 

The section of (20) by the coordinate plane y^0 is 

( k ? + 2 + e 2 2 T ‘- aV ) -» 0 » ( 21 ) , 

3 Cmb Trans , vi , 18^5 


u ellipse fi b 21) lint the 0 ti ns tq 
each ot the |iiii q il jl in s wcnl i le laid «nl m ellij nu ht 
lme b n foi s on mlejuilatl} f a n i 1 s lution t Hi tu 
v 1 j piotlem ilic c mis f tho s eh n ]i suit l m 7 1) nil 
tie two simihi eputi lis ai ufli 
a nt tc letaminc the lnitctr ot 
the wave siufaco if a c xssui th.it 
it is t f the jou th dejit n 1 ma ola es 
onlj the eaen [ ow ers ol flic cc ill 
n t s It was so n what m tl is w ij 
tint the e pi ition w s lust l tailed 
1} iiesntl 

If two f tin i m if 1 v lociti s 
y i n 1 1 aie i pi 1 (20) 1 omc 
(7 1/ t)(i\ H/ 

+ - o )-0 ( 22 ) 

so that th a no suifa e lo^, n i te 
inti the man sjlieu ill ollq 
soil of ie\olution apji p natc t a 
unmil oi } st il Hit twi sli cts ton h one anotli l at tl o joint 
0 ?/ 0 z Aca If I,* is m I tlanl s] u, the ellijs il i^ 

c\t nial to the sphei Until otli i hind it ( is m pint/ 

tlie cllipsoil as nu mil 

Be true scon that when the w u fiont lb } mil 1 to the 
cuculai sections t (3) th two v rve aeloeities cornu 1c Thu m 
(7) il r IP c he m d scenliu^ cider ot magnitude wo line 
i = 0 y = 7 so thit 

— , , (23) 

a ~t I o a 



th i axil 
instils 


In geneial if 6 9 be the an 0 l b which the non i il to the actual Ojti 
wave hont makes with the ojac axes it m } bo } io\ol tint tl e ucs 
liflucnce of the sjuu s of the two loots of (7) as *pvcn ly 

% -( f -o ) $in0 sin 0 (24) 

In a uniaxal ciystal the o[tie a\o& romtide with the axis ol 
sjmmetiy and there is no distmotion betw eu 9 anl 9 
Smoo waa es in a huxal cnstal pio[ a b atcl along athca optic i\is 
ha\o but cno velocity it follows that tinge ut plinos ti the wa^ 
suilaee pci[ondicular to ihese due tious, touch both sheets of tli 
suiticc It mi} 1 j_n\ed fuithei that each ]Uno touches tho 
smface not mold} at twi but at an mfnute number of points, 
which lie upon a aide 

I he Inactions of the optn ax s an l tho nglo inolulc l between 
them, aie fiunt fiepientl) to \aiywith the colour ot the li b hf 
Siuli iiaiidUon is to bo exjcotel m new of dis[eisiou which 
lendeisft l c funetioiib ot the wave-length 
A knowle Ige ot the foim of the w i\c smf ac dotammes m ill Hujgens 
cists tho la\/ of loti tion aocoi ling to the eonstmctiou ifconstiu 
Hu} gens Wo will supjose foi simplicity that the hist mulium tion 
is an and that the surface of &q_ai ition b twun the mo In is 
[lane Tho incident wave front at any moment ol turn cuts tl c 
suifai o of separation m a stiaijit line On this line tale my 
point and with it as eentic construct the wave surf a e m th 
second medium ionospondm 0 to a catam mteml of time At 
the end ot this intei \ al the ti ice ot the ncidcnt wave fiont upon 
tlie suifa e will have advanced to i new \ osition panllol to tm 
foimei PI neb diawn fhiou^h this line so as ti touch tho wav 
suifi c give the position^ ot tlie itfiaetcl wave flints None 
other could satisfy the two conditions— (1) tbit Lire icfncted wave 
fiont should move within tlie ei}stal with tho noimil velouty 
suitable to its dnection and (2) that the tiaccs of the incident and 
lefiat ted w arcs upon the smf ice ol scpniation shoul 1 mov e to & ctliei 
The noimal to a lefiacfced wave he^ nieo^smly m the phne of 
lticilence, but the icfi icted tay coinciding with the nlius vcctoi 
of the wave surface m b tnei il deviates liom it In most ciseb it 
is sufficient to attend to the w avo normal 
As in total iefl< uon by simpl} refiaoting media, it may happen 3otal u 
that no tangent planes can bo drawn to salid} the pie&cnbul flexion 
conditions oi th it but one such c m be dr aw n 
When the crystal is umaval, one wave is lefueted accoiding 
to the oidmaiy law of Snell Tho acc uiaey ot 1 oth the spbeie and 
the ellipsoid of tho Hu}gcnnn construction has been fully veiilitd 
1)} modem obsen itions - 

The simplest case of umaxal icfiaetion is when the axis of the 
cijbtal ib peipendicular to the plane of m idcnce, with lcsput 
to which every thing tlnu be omrs <t}minetiical The bection of 
the wave smf ice with which wo have to dial iciucrs to two eon 
coutiio orioles , so that both waves arc lefi icted recoiling to the 
oidmaiy law, though of course with different indices 
In biaxal crystils one w tve follows the oidmaiy hw of refiac 
tion, if the plane of incidence coincide with a pnuapal plane 
of the ci > stal This couscqucnci of his theory was venhcd by 
Piesnel himbdf, and subsequently by Rudbeig and others But tho 
most remarkable phenomena of biaxal refraction aie undoubtedly 


2 Stckcs Pi oc Hoy She vol p 44S 1872 Gia^ebu ok Phil Ttcw 1880, 
p 421 Hastingn An ft J<w Tan 1888 
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those discovered by Hamilton and Lloyd, generally known as 
eomt al it fi action. 

Conioal In genml tlino aro two z eilacted riys, coiresponding to two 
mh it- distinct waves. But the lcfiacted waves coalesce when they aie 

turn. pinpuidicuh] to cither optic axis, and (as we lia\e seen) this wave 

tomb, s the w r ave-HU hicc along a t it do. Thus conesponding to one 
wase cliieition then* aic an inlmite number of lays, lying upon a 
emu. The diusiou nt a single mcidint ray into a cone ot lefracted 
uys is c died internal conical icii action. If the second face of the 
ciystdl is paialltl to flio iiist, oath ichacted ray resumes on emer- 
gent c its ongiiul diicction, so that the emei gent bundle foimsa 
hollow cylinder. 

External conical rcfuetioii depends upon the singular points in 
lhi j plump il plane of ? > , wbcie the two sheets of the siuface cro^s 
one another (hg, 154). At such a point (?) an infinite number of 
tiiigmt planes may bo diawn to the smfacc, and each of the pei- 
pcinhculai^ fnnn 0 lopioseuts a wave diicction, coiresponding to 
the single ran OP. On emeigeuee these waves will be ditlerently 
lcficicteil; and thus conesponding to a single internal ray tlieie aic 
an infinite numbei ot external lays, 1} ing upon a eone. 

It has alieady been admitted that the dynamical foundations of 
Fresnel's thcoiy are unsound; and it must be added that the 
rigoious theory of crystalline solids investigated by Cauchy and 
Grt en dots not leadily lend itself to the explanation of Fiesnel’s 
laws ot double redaction. On this subject the reader should con- 
sult Piof. Stokes’s Report. Sir W. Thomson has recently shown 1 
that an originally isotropic medium, pressed unequally in different 
directions, may be so constituted as to vibrato in accoidance with 
Fresnel’s laws. 

It may peihaps be worth while to remark that the equations, 
analogous to (2) § (24), which lead to these laws are 

§ J £ +ai ^ • • <*a 

wh ci e o, b, c me the principal wave velocities. If we here assume 

£-\ 0 , y—pQ, fe^vQ, 

d/6 0 « ate+jn^+w-Vi)^ 

and substitute in (25), the condition of transversality leads at once 
to the desired lesults. But the equations (25) aie not applicable 
to the vibrations of a riystallme solid. 

Electro- In the electromagnetic theory double refractiou is atlubuted to 
magnetic a.*olotropie inductive i-ipacity, and appeals to offer no particular 
theory, difficulty w X 

If the piesent position of the theory of doublo refraction is still 
somewhat unsatisfactory, it must be lcmembered that the un- 
certainty does not affect the general principle. Almost any form 
of wave theory involving transverse vibrations will explain the 
leading phenonn uon, m, the bifurcation of the lay. It is safe to 
pudiet that when oidiuary refraction is well undeistood there will 
be little luithor trouble over double reft action. 

Double The wave-velocity is not the only property of light londeied un- 
absorp- symmetrical by crystalline stiucture. In many cases the two 
tion. polarised lays are subject to a different rate of absorption. Tour- 

malines and other crystals may bo piepared in plates of such 
thickness that one ray is sensibly stopped and tlio other sensibly 
transmitted, and will then seive as polarizing (or analysing) ap- 
paratus. Although for practical pui poses Kicol’s prisms (Light, 
vol. xiv. p. 612) aie usually to be preferred, the phenomenon of 
double absorption is ot great theoretical interest. The explanation 
is doubtless closely connected with that of double refraction. 

§ 22. Colours of Crystalline Plates. 

When polarized light is transmitted through a moderately 
thin plate of doubly refracting crystal, and is then analysed, e.g.. 
with a Nico], brilliant colours are often exhibited, analogous in 
their character to the tints of Newton’s scale. With his usual 
acuteness, Young at once attributed these colours to interfeionco 
between the ordinary and extraordinary waves, and showed that 
the thickness of crystal required to develop a given tint, inversely 
proportional to the doubly refracting power, was in agreement with 
this view. But the complete explanation, demanding a fuller 
knowledge of the laws of interference of polarized light, was reserved 
for Fresnel and Arago. The subject is one which admits of great 
development ; 3 but the interest turns principally upon the beauty 
of the effects, and upon the facility with which many of them may 
be obtained in experiment. We must limit ourselves to a brief 
treatment of one or two of the simpler cases. 

The inoitlont vibration being plane-polarized, we will suppose 
that its plane makes an angle a with the principal plane ofthe 
crystal. On entering the crystal it is accordingly resolved into the 
two components represented by 

cos a cos <t>, sin a cos <p, where <j> ~ 2* tjr. 

i Chttchy 8 and Crteetfs Doctrine of Extraneous Force to explain, dynami- 

£ WM# B,fratUm >" m - *«?-. . 1888 . m 


In traversing the crystal both waves are retarded, but we are 
concerned only with the difference of the letaidations. Denoting 
the difleienco by p, we may take as the expicsrions of the waves on 
emeigenic 

cos a cos 0, sin a cos [<p - p). 

It may be lemarked that, in the absence of dispersion, p would be 
mveisely proportional to A ; but in fact there aie many cases where 
it deviates greatly fiom this law. 

Now let the plane of analysatiou be inclined at the angle 0 to 
that of primitive polarization (fig. 25). Then foi the sum of the 
two leaved components we have 

cos a COS (a - 0) cos <j) + sin a sin (a - 0) cos (<f> - p ) , 
of which the intensity is 

{cos a cos (a- 0) 4- sin a sin (a - j8) cos p j 2 -f sin J a sin e -(u - 0) Mil s 0 
= cos 2 0 - sin 2a sin 2(a - 0) bin ~]p . . {1). 

If in (1) we write j3+]ir m place of 0, we get 

sin 2 j8+sin2asm2(a-ftsin 2 ]jp . . . . (2); 
and we notice that the sum of (1) and (2) is unity under till exit um* 
stances. The effect of rotating the analyser though 90 u is thm 
always to transform the tint into its s; 
complementary. The two complemen- £ h? 

taiy tints may be seen at the same time ^ r 
if we employ a double image prism. / 

In tho absence of an analyser we may N. / -AO* 

regard the two images as supci posed, f\/ s*' 

and there is no colour. Y / 

These expressions may he applied at N7 / Colours 

once to the explanation of the colours /\ / f 

of thin plates of mica or selenite. In / n » 2/1 
this case the retanlation p is propor- fy ’’ ' . .. 

tional to the thickness, and approxi- w v "' e ‘ 

mately independent ot the precise direction of the light, supposed 
to lm neaily perpendicular to the plate, viz., nearly parallel to a 
principal axis of the crystal. 

The most important cases are when 0-0, £=>. In the latter 
the hold would be dark were the plate removed ; and the actual 
intenrity is 

sin 2 2a sin 2 Jp ( 3 ), 

The composition of the light is thus independent of the azimuth of 
the plate (a); hut the intensity varies gieatly, vanishing four tunes 
during the complete revolution. The gieatest brightness oceuis 
when the principal plane bisects the angle between the planes of 
polauzation and analysis. If 0=0, the light is compleinentaiy tu 
that lepresented by (3). 

If two plates be superposed, tho retardations are added if the 
azimuths correspond ; but they are subtracted if one plate be rotated 
relatively to the other tlnough 90°. It is thus possible to obtain 
colour by the superposition of two neaily similar plates, although 
they may be too thick to answer the purpose sepaiatety. 

If dispersion be neglected, the law of the colours in (3) is the 
same as that of the reflected tints of Newton’s scale, Tho thick- 
nesses of the plates of mica (acting by doublo refraction) and of 
air required to give the same colour aie as 400 : 1. When a plate 
is too thick to show colour, its action may be analysed with the 
aid of a spectroscope. 

Still thicker plates may be caused to exhibit colour, if the direc- Rm*s 
turn of the light within them makes but a small angle with an from 
optic axis. Let us suppose that a plate of Iceland spai, or other uniml 
imiaxal crystal (except quartz), cut perpendiculaily to the axk is crystals 
mteiposed between tho polarizing and analysing apparatus and 
that the latter is so turned that the field is originally dark. The 
ray which passes perpendicularly is not doubly refracted, so that the 
centre of the field remains dark. At small angles to tho optic axis 
the relative retardation is evidently propoi tional to the square of 
the mclmation, so that the colours are disposed in concentric rings, 

Hut the intensity is not the same at the various parts ofthe eircuiu- 
reience. In tho plane of polarization and in tho perpendicular 
plane there is no double refraction, or rather one of f he refracted 
rays vanishes. _ Along the corresponding lines in the field of view 
there is no revival of light, and the ring system is seen to bo tra- 
versed by a black cross. 

In many crystals the influence of dispersion is sufficient to 
sensibly modify the proportionality of p to A. In one variety of 
imiaxal apophyllite Herschel found the rings nearly achromatic, 
indicating that p was almost independent of a. Under these 
cncumstances a muohlargor number of rings than usual became 

, crystals, cut so that tho surfaces are equally inclined 

to the ontic axes, the rirtm: +R* fAv.™ Ad v cw 


gemm tho conditioas m optically identical with those found in a 
natal crystal The principal axes of tho wave-sarfeoe coincide^ 
mth those of stem. If the strain be symmetrical, the medium is Stm ' 
optically ornate. In gsneral, if P, q, B be the principal strwes. 
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the ditieicnee of velocities tor waves piopnguted paullel to R is 
evidently pioportional to (F - Q), and so on. 

More often it happens that the stum is not homogeneous. Even 
then the small pails may be compared to ciysUls, but the optical 
constants vaiy fiom point to point. The comparatively Ruble 
doubly 1 of ra cling power thus developed in glass may best be made 
c\ ident by the pi eduction of the colouis of polaiized light. Thus, 
m an experiment due to Brewstei, a somewhat stout slab of glass, 
polished on the edges, is inteiposed between ciossed Nicols. When 
the slab is bent in a plane peipendicular to that of vision, a revival 
of light takes place along the edges, where the elongation and con- 
ti action is greatest. It the width (in the dnection of vision) bo 
sufhoient, Llie effect maybe lm leased until the various colouis ol 
Newton’s scale aie seen. These colouis varyfiom point to point 
of the thickness in the plane ot bending, the “heutial a\m” 
umuiuiiig dark. The optic axis, being eveiywhoie eoiiu ident with 
the dilution ot elongation (or conti action), is paullel to the length 
oi the slab. To this dnection the plane of polarization should he 
int lined at about 45°. 

Effects The condition of internal stiain is not necessarily due to ibices 
of heat, applied from without. Thus, if glass originally fiee horn strain 
bo unequally heated, the accompanying expansions give lise to 
internal strains which manitest themselves in polaiized light. It 
the heating be model ate, so as not to appioaeh the softening point, 
the state ot ease is leioveied upon cooling, and the double lefrae- 
tion disappear. But if the local tempeiatuie be raised fnithei, 
the hut pat ts may relievo themselves of the temporal y strain, and 
then upon euolmg they and othei paits may be left in a condition 
of permanent strain. Sudden tooling of glass heated to the soften- 
ing point leads to a similar icsult. The outer paits harden while 
the interior is still at a higher temperatiue, so that, when the 
whole is cooled down, the outside, being as it weie too large for 
the inside, is in a condition ot radial tension and ciicumtercntial 
compression. An examination in polarized light shows that the 
strains thus occasioned are often very severe. If any small^ part 
be relieved by fiacture fiom the constiaint exercised upon it by 
the lemainder, the doubly refracting propeity almost or wholly 
disappear, in this respect unanncaled glass differs essentially 
bum a crystal, all parts of which are similar and independent. It 
may he remarked that it is difficult to find large pieces of glass so 
free from internal stiain as to show no revival of light when 
examined between crossed Nicols. 

§ 23. Natatory Polarisation, 

Rotation In general a polaiized lay travelling along tho axis of a uniaxal 
by oiysta] undergoes no change; hut it was obseived by Arago that, 
quaitz. if quartz be used in this experiment, tho plane of polarization is 
found to he lotated through an angle piopoitional to the thickness 
of crystal tutvoised. The subject was Anther studied by Uiot, 
who ascertained that the lotation due to a given thickness is in- 
versely as tho square of the wave-length of the light, thus varying 
veiy rapidly with the colour. In some specimens of quartz (called 
m consequence light-handed) the rotation is to the right, while 
in others it is to the left. Equal thicknesses of right- and left- 
handed quaitz may thus compensate one another. 

Fresnel has shown that the rotation of the plane may he inter- 
preted as indicating a different velocity of propagation of the two 
circularly-polarized components into which plane-polarized light 
may always ho resolved. In ordinary media the right- and left- 
handed circularly-polarized lays travel at tho same speed, and at 
any stage of their progress lecompound a ray leetilineaily-polai- 
ized in a fixed direction. But it is otherwise if the velocities of 
propagation of the circular components be even slightly different. 

The first circularly-polarized wavo may he expressed by 

£ L ^rcos {at-kgs), . . . (1); 

and tho second (of equal amplitude) by 

r cos [ni - hs), % « - r sin (nt - k&) . . (2). 

The resultant of (1) and (2) is 

y = ^ ^ - 2r sin J - k L y. c<&{nt - + i,)i } ; 

so that 

( 3 ), 

which shows that for any fixed value of z the light is plane-polar- 
ized. The direction of this plane, however, vanes with z. Thus, 
if 7 j/|= tan 0, so that 0 gives the angular position of the plane in 
reference to g, \vo have 

*-!(*« ’’**.;*• 
indicating a rotation proportional to &• The quantities k lt l\ 2 are 
inversely as tho wave-lengths of tho two circular components for 
tho same periodic time. When tho relative retardation amounts 
to an outiie period, (/r 3 -fo)s*«2T, and then, by (4), 6**ir. The 
revolution of tho plane through two right angles restores the 
original state of polarization. In quartz the rotation is very rapid, 
amounting in tho case of yellow light to about 24° for each milli- 
metre traversed. 


It is interesting to observe with what a high degree ot <u cm i< y Delian > 
the coinpanson ol the velocities ol the two waves can bo effected. ol test. 

If the plane of polarization bo detenu wed to one minute ot angle, 
a lulativo letaidation of a/ 108(J0 is made manliest II l be the 
thickness tiaveised, i> and r + 5r the two velocities, the relative 
letardation is iSv/v. To take an example, suppose that l*~ 20 
inches, \ ~T$hsi> iuch ; so that if Svjv exceed 10-% the fact might 
he detected. 

In quartz the rotation of tho plane depends upon the crystalline 
stiuctuie, but theie aie many liquids, e.g., oil of turpentine and 
common syiup, which exhibit a like effect. In such cases the i ela- 
tion is of course indt pendent of the dnection of the light ; it must 
be due to some peculiarity in the constitution ot the molecules. 

A remarkable connexion has been obseived between the rotatory Right- 
piopeity and the crystalline foim. Thus Hersehcl found that m and left- 
many spuiniens the light-handed and left-handed vanities ol handed 
quaitz could be distinguished by tho disposition ol ecitain sub- vaneties. 
ordinate faces. The ciystals of opposite kinds aie symmetrical in 
a ceitam sense, but are yet not super potable. The cliffcicm e is like 
that between otlienvi&e snnilai right- and left-handed screws. The 
researches ol Pasteur upon the rotatoiy piopcitxes of taitaiic acid 
have opened up a new and most interesting held of chemistry. At 
that time two isomeuc varieties were known,— oidmary tai tanc a< id, 
which rotates to the right, and lacemic acid, which is optically in- 
active, piopeities ol the acids shared also by the salts. Pasteur 
fomid that the crystals of taitaiic acid and of tho tartrates possessed 
aright-handed stmeture, and endcavouied to discover cow spend- 
ing bodies with a left-handed stiuctuie. After many trials crystal- 
lizations of the double lacemate of soda and ammonia w eie obtained, 
including crystals of opposite kinds. A selection ol tho light 
handed specimens yielded ordinary dextro-tartane acid, virile a 
similar selection of tho left-handed crystals gave a new variety— 
lievo-tartaiic acid, rotating the plane of polarization to the loin in 
the same degree as oulinai y tartaric acid rotates rt to the light. ^ A 
mixture in equal proportions of the two kinds of tavlaiic arid, 
which differ scarcely at all in their chemical properties/ reconsti- 
tutes racemic acid. 

The possibility ot inducing the rotatoiy property in bodies othu- Magnetic 
wise fico from it was one of the finest of Faraday’s discoveries, rotation. 
He found that, if heavy glass, bisulphide ol caibon, A r u, aie plated 
in a magnetic field, a ray of polarized light, props gait d along the 
lines of magnetic foicc, suffers rotation. The laws of the pheno- 
menon were carefully studied by Verdet, whose conclusions may ho 
summed up by saying that in a given medium the rotation ol tho 
plane for a ray proceeding in any direction is piopoitiondl to the 
diffeience of magnetic potential at the initial and final points. In 
bisulphide ol carbon, at 18° and for a difference ot potential equal 
to unity C. G. S., the rotation of the plane of polamation ot a lay 
of soda light is ‘0402 minute of angle. 2 

A very important distinction should be noted between the 
magnetic rotation and that natural to quartz, symp, &c. In tho 
latter the rotation is always right-handed or always left -handed 
with respect to the diiection of the ray. Hence when the ray is 
reversed tho absolute direction of rotation is reversed also. A ray 
which traveises a plate of quartz in one direction, and then after 
reflexion traverses the same thickness again in the opposite direc- 
tion, recovers its original plane of polarization. It is quite otlnr- 
wise with the rotation under magnetic foiee, Iu this case the 
rotation is in tho same absolute diiection evon though the ray be 
reversed. Hence, if a ray be reflected backwards and forwards any 
number of times along a line of magnetic force, the rotations due 
to the several passages are all accumulated. The non-ieversibiiity 
of light in a magnetized medium proves the case to he of a very 
exceptional character, and (as was argued by Thomson) indicates 
that the magnetized medium is itself in rotatory motion independ- 
ently of the propagation of light through it. 3 

The importance of polarimctric determinations has led to the eon- Polari- 
trivance of various forms of apparatus adapted to the special require- metry. 
ments of the case. If the light be bright enough, fairly accurate 
measurements may be made by merely rotating a Nicol until tho 
field appears dark. Probably the best form of an alysei , v ben white 
light is used and the plane is the same for all the colouied com- 
ponents, is tho Jellot/ formed by the combination of two portions 
of Iceland spar. By this instrument the field ol view is duplicah d, 
and the sotting is effected by turning it until the two portions of 
the field, much reduced in brightness, appear equally dark. A 
similar result is attained in the Laurent, which, however, is only Lauren 
applicable to homogeneous light. In this appaiatus, advantage is analyse 
taken of the action of a half- wavo plate. In passing such a plate 
the plane of polarization is as it were reflected by the principal section, 
that is, rotated until it makes the same angle with tho principal 
section as at first, but upon the further side. The plate coveis 
only half of tho field of view, and the eye is focu sed u pon the 

1 It would seem that the two vaiioties could bo chemically distinguished only 
by their relations with bodies themselves right-handed or lett-lumded* 

2 Phil. Trans., 1885, p 343. 

a Maxwell's SlectnHty ami Mcigwtim, vol. iu chap. xxi. 

4 A description Is given In Glazebiook’s Physical Optics, London, IS&8. 
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dividing edge. Tin 1 pianos of polarization of the two halves of the 
field aro dilhueut, unless Iho original plane bo parallel (or perpen- 
diculii ) 1 o the prinei])al section. In t he Lament analyser the half- 
wti\ e plate is rigidly combined with a Nieol in such a position that 
the principal section of the latter makes a small but finite angle 
with llufc of the plate. The consequence is that the two halves of 
the field of view cannot be blackened simultaneously, bnfc aro 
rendered equally dark when the instrument is so turned that the 
principal section of the plate is parallel to the plane of original 
polarization, which is also that of the uncovered half of the held. 

A slight rotation in either direction darkens one half of the field 
and brightens the other half. 

In another foun of “half-shade” polarimoter, invented by 
Toyntiiig, tho half-wave plate of the Laurent is dispensed with, a I 
small rotation of one half of tho field with respect to the other half 
being obtained by quartz (cut peipendicularly to the axis) or by 
syiup. In the simplest construction tho syinp is contained in a 
small cell with parallel glass sides, and the division into two parts 
is effected by the insertion of a small piece of plate glass about ft 
inch thick, a straight edge of which forms the dividing line. If 
the syrup he strong, the difference of thickness of ^ inch gives a 
relative rotation of about 2°. In this arrangement the sugar cell 
is a fixture, and only tho Niool rotates. Tho reading of tho 
divided circle corresponds to the mean of the planes lor the two 
halves of the Held, anti this of course ditfeis from Hie original 
position of the plane befoio entering the sugar. This circumstance 
is usually of no importance, the object being to determine the 
ratal ion of the plane of penalization when some of the conditions 
are alt cud. 

A discussion of the accuracy obtainable in polarinietry will bo 
found in a recent paper by Lippieh. 1 

In Soleil’s apparatus, designed for praeiical use in the estima- 
tion of tho strength of sugar solutions, the rotation duo to the 
sugar is compensated by a wedge of quartz. Two wedges, one of 
light-handed and the other of left-handed quartz, may bo fitted 
together, so that a movement of the combination in either direction 
increases the thickness uf one variety traveled and diminishes that 
of the other. Tho linear movement required to compensate the 
introduction of a tube of syrup measures the quantity of sugar 
present. 

§ 24. Dynamical Theory oj Diffraction. 


The explanation of diffraction phenomena given by Fresnel and 
his followers is independent of special views as to tho nature of 
the ether, at least in its main features ; for in the absence of a 
more complete foundation it is impossible to tieat rigorously the 
mode of action of a solid obstacle such as a screen. Tho full solu- 
tion of problems of this kind is scarcely to bo expected. Even in 
the much simpler ease of sound, where we know wlwt wc have to 
deal with, tho mathematical difficulties are formidable ; and we are 
not able to solve even such an apparently elementary question as 
the transmission of sound past a rigid infinitely thin piano screen, 
hounded by a straight edgo, or perforated with a circular aperture. 
But, without entering upon matters of this kind, we may inquire 
in what manner a primary wave may be resolved into elementary 
secondary waves, and in particular as to the law of intensity and 
polarization in a secondary wave as dependent upon its direction of 
propagation, and upon the character as regaids polarization of the 
primary wave. This question is treated by Stokes in his “ Dynamical 
Theory of Diffraction” 2 on the basis of the elastic solid theory. 

Let a\ y t z be the coordinates of any particle of the medium in 
its natural state, and £, % ( the displacements of the same particle 
at the end of time t, measured in the directions of the three axes 
respectively. Then the first of the equations of motion may be put 
under tho form 



where and V i denote the two arbitrary constants. Put for short- 
ness 


d i + ^+ d i a 

clx dy dz 


$ 


and represent by v 2 | the quantity multiplied by IK 
this notation, the three equations of motion are 


( 1 ), 


According to 


£f 

dP 


W{ +(« 2 ~^)§ } 




(2). 


It in to be observed that 8 denotes the dilatation of volume of the 
element situated at (®, y, z). In the limiting case in which the 
medium is regarded as absolutely incompressible 8 vanishes ; but, 
in order that equations (2) may preserve their generality, we must 

1 Wen, Her., Ixxxv., Oth Feb. 18f52, Hoc also Phi!. Trans,, 1885, p. 360. 

2 Camb, Phi t. Tims,, \ol ix, p l ; reprint, vo3. ii, p 243, 


suppose (& at the same time to become infinite, and replace aro by 

a new function of the coordinates. . . 

These equations simplify very much in their application to plane 1 lane 
waves. IE the ray be paiallel to OX, and tho direction of vibration waves, 
parallel to 055, we have £=0, ,-0, while £ is a function of v and 
t only. Equation (1) and the first pair of equations (2) arc thus 
satisfied identically. Tho third equation gives 


dP u dx* 


( 3 ), 


of which the solution is 

C-AU-x) « 

where /is an arbitrary function. 

The question as to tho law of tho secondary waves is thus Stokes’s 
answered by Stokes. “Lot J-0, ij-0, {-/(ht-Jt) V the dis- law of 
placements corresponding to the incident light ; let be any point secondmy 
in the plane P (of the wave-front), i/S an element of that plane wa\e. 
adjacent to 0, ; and consider the disturbance due to that portion 
only of the incident disturbance which passes continually across r/S. 

Let 0 be any point in the medium situated at a distance Irom the 
point Oj which is large in comparison with the length of a wa\ e ; 
let OjO^r, and let this lino make an angle / with the direction of 
propagation of the incident light, or the axis of .r, and <p with tho 
direction of vibration, or axis of z. Then tho displacement at 0 
will take place in a direction perpendicular to 0 1 0, and lying in 
the plane ZOjO ; and, if {' be the displacement at 0, reckoned 
positive in tho direction nearest to that in which the incident 
vibrations are reckoned positive, 

, 7(3 

(' - j~(l + cos d) sin <pf(bt - r ) . 


In particular, if 


/(M-aO-csin 


( 5 ), 


we shall have 


(1 + cos 0) sin cos — (bt - r ) . . . (tf).” 

*A?’ A 


It is then verified that, after integration with respect to iAS, (0) 
gives the same disturbance as if the primary wave had been sup- 
posed to pass on unbroken. 

The occurrence of sin <p as a factor in (6) shows that the relative 
intensities of the primary light and of that diffracted in tho direc- 
tion 6 depend upon the condition of the former as regards polar- 
ization. If the direction of primary vibration bo perpendicular to 
tho plane of diffraction (containing both primary and secondary 
rays), sin 0 = 1 ; but, if the primary vibration bo in the plane of 
diffraction, sin <f> = cos 9. This result was employed by Stokes as a 
criterion of the direction of vibration ; and his experiments, con- 
ducted with gratings, led him to the conclusion that the vibrations 
of polarized light are executed in a direction perpendicular to the 
plane of polarization. 

The factor (1 -I- cos 6) shows in what manner the secondary dis- 
turbance depends upon the direction in which it is propagated with 
respect to the front of the primary wave. 

If, as suffices for all practical purposes, we limit the application 
of the formuhe to points in advance of the plane at which the wave 
is supposed to he broken up, we may use simpler methods of resolu- 
tion than that above considered. It appears indeed that tho 
purely mathematical question has no definite answer. In illustra- Analogy 
tion of this the analogous problem for sound may be referred to. of sound. 
Imagine a flexible lamina to be introduced so as to coincide with 
the plane at which resolution is to be effected. The introduction 
of the lamina (supposed to be devoid of inertia) will make no differ- 
ence to the propagation of plane parallel sonorous waves through 
the position which it occupies. At every point the motion of the 
lamina will be the same as would have occurred in its absence, tho 
pressure of the waves impinging from behind being just what is 
required to generate the waves in front. Now it is evident that 
the aerial motion in front of the lamina is determined by what 
happens at the lamina without regard to the cause of the motion 
there existing. Whether the necessary forces are due to aerial 
pressures acting on the rear, or to forces directly impressed from 
without, is a matter of indifference. The conception of tho lamina 
’leads immediately to two schemes, according to which a primary 
wave may be supposed to be broken up. In the first of these the 
element dS, the effect of which is to be estimated, is supposed to 
execute its actual motion, while every other element of the plane 
lamina is maintained at rest. The resulting aerial motion in front 
is. readily calculated ; 3 it is symmetrical with respect to the origin, 
ie., independent of d. When tho secondary disturbance thus ob- 
tained is integrated with respect to dS over the entire piano of the 
lamina, tho result is necessarily the same as would have heou 
obtained had the primary wave been supposed to pass on without 
resolution, for this is precisely the motion generated when every 
element of the lamina vibrates with a common motion, equal to 
that attributed to dS, The only assumption hero involved is tho 
evidently legiti mate on e that, when two systems of variously distri- 

3 Theory of /Sound, § 27sT~ 
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buted motion at the lamina are .superposed, the corresponding 
motions iu front aie superposed also. 

The method of resolution just described is the simplest, but it 
is only one of an indefinite number that might he proposed, and 
■which ate all equtlly legitimate, so long as the question is regarded 
as a muely mathematical one, without reference to tko physical 
properties of actual screens. If, instead of supposing the motion 
at edS to ho that ol the primary wave, and to be zero elsewhere, wo 
suppose iho forw operative over the element <18 of the lamina to lie 
tin it coriLspouding to the primary wave, and to vanish elsewhere, 
we obtain a secondary wave following quite a different law. 1 In 
tlns case the motion in different directions varies as cos 0, vanishing 
at light angles to the direction of piopagation of the primary wave. 
»b*ic agiin, on integration over the entire lamina, the aggregate 
Ul«*( t ut the secondary waves is neeeshuiily the same at* that of the 
piinuiy. 

1 In older to apply those ideas to the investigation of the secondary 
v tv - of light, we o quire the solution of a problem, first tieatcd 
bv Ktoki s,- \iz., the doh imination of the motion in an infinitely 
( .tendril clastic solid duo to a locally applied peiiodic force. If 
we suppose that the foice impressed upon the element of mass 

hi ing ovr lywhi re parallel to the axis of Z, the only change required 
in ,mr equations (1), (2) is the addition of the term Z to the second 
mcmlo‘1 of the third equation (2), In the forced vibration, now 
umb r eonsideudon, Z, ,md the quantities y, (, 8 cxpiessing the 
n suiting motiou, arc* to be supposed proportional to c int , where 
/ \J ( - 3b and it ^2r/r, r beiug tho periodic time. Under these 
t*ii» mm*Um*s the double riiflcrcntiation with respect to t of any 
quantity is equivalent to multiplication by tho factor - n\ and thus 
our equations take tho form 

(& V 3 + $ + (ft- - V 1 ) r ~r ~ 0 


the direction of the force and to tho lino joining the point to the 
source of disturbance. If the resultant rota tion he ■sr, we have 

W=& 47r6 2 ' r ‘ dr\ r ) ' dt\ 

y denoting the angle between r and z. In dillereu+iating c il ’Jr 
with respect to /, w e may neglect tho term divided by r as altogether 
insensible, hr being an exceedingly great quantity at any model ato 
distance from the origin of distui bancr . Thus 




dr 

<I8_ 

do 




(7). 


It will now In rmimiient to intioduce tin* rpiantilies «r 1} 
u f, |( b r *;pt i*'S Liu whiffo/i' of the elements of the medium round axes 
p u.iUel to i In m* of (‘ooidinate>, iu accordance with the equations 
</£ dy _ dy d( jj( (l£ 
dy'dr’ ^dVdy' 


( 8 ). 


iu u im* of tli uw we obtain fiom (7), by differentiation and subtrac- 


(b : V* i tdt&r 0 j 
(?/V**b )d)zt { —cVLIdi} > 
(/rV J + - dZ/dti ) 

H« lust ol 1 1 nmllons (9; gives 

wj-0 . . . 

}‘ i| 1-, Wr I lil VI* 




(10). 




. . (15), 

For a tlis- 


■ drill/ dr. 


(ID , 3 


Vi I 1C 
W fit 1C 


1 fffd'A e- iA 

~ W'dJJJ Thj Y 

/* is the did nice between the element ch'dtjd v and the point 

. nk., mii. iti'il find 

(12), 


L estimated, and 


k /i/K2ir/\ 


A him nut* wave icugui, . „ . , 

\\ ( will umv introduce the supposition that the tome Z acts only 
valhm it mall spue of volume T, .situated at (a*, y, «), and lor 
imidlcii v * uppiH* Unit it is at tlie origin of coordinates that the 
mlatioiis’ttie to be edinuted. Integrating by parts m (11), we get 

r;> Dr3/4f> 

m Mini’!, tin* iut.’^r iti’il twuw at Uie limits vanish, Z lwmg lirnto 

duly wilhin tin* i I’gion T. Thun 

- 

K Simv1he dimensions of T arc supposed to bo very small in com- 
puw.n with A, 1 ho or ^(^7^) is h,111feibl 5 r constant ; so that, 
if % stand for the m< an value of Z over tho volume T, we may 

" l,t4 TZ }t (13). 


- He . TZ &in <p o~ tir 

«■= , , i * — ~ * • * 

4 t rlr r 

which completely do termini s the iota tion at auy point, 
turfiing foice ot given integral magnitude it is seen to be cviry- 
whero about an axis perpendicular to v find the dm (lion of the 
force, aud in magnitude dependent only upon the angle (0) between 
these two directions and upon the di stain e (/■). 

The intensity of light is, however, more usually o pulsed in 
terms of the actual displacement in the plane of the wave. This 
displacement, which we may denote by C', i fa bithc plane containing 
; and >\ and perpendicular to the latter. Its connexion with is 
expressed by vr*-d('ldr; so that 

„.TZiJii (IB), 

** M* /’ 
where the factor c mt is lestored. 

ffotaining only the real part of (16), wo find, as the lioult ol a 
local application of force equal to 

DTZcoilM (U), 

tko disturbance expicssed by Resulting 

TZsinJ.cosOi/^M (IB)."’ 

^ 4 rb 1 r 

The occurrence of sin<£ shows that there is uo disturbance ladi- 
ated in the direction of the force, a featuxe which might have been 
anticipated from considerations of syramctiy. 

We will now’ apply (18) U tho investigation of a law of secondary 
distiubance, when a primary wave 

f-.sin (lit -Is) (^) 

is supposed to bo btoken up in passing the plane O!**0. The first 
step is to calculate tho force which represents the reaction hetaveen 
tho parts of the medium separated by ai-0. The foice operative 
upon the positive half is parallel to OZ, and of amount per unit or 
area equal to 

- V^Ddddja- H’D cos nt ; 

and to this force acting over the whole of tho plane the actual 
motion on tho positive side may he conceived to be due. lho 
secondary disturbance corresponding to the clement d$ of the plane 
may be supposed to be that caused by a foica of the above magni- 
tude acting over dS and vanishing elsewhere ; and it only lemams 
to examine what the result of such a force would be. 

Now it is evident that the force in question, supposed to act Law of 
upon the positive half only of the medium, pioduccs just double ol secondary 
the effect that would be caused by tlie same force if the medium wave, 
were undivided, and on the latter supposition (being also localized 
at a point) it comes under the head already considered. According 
to (18), tho effect of the force acting at dS parallel to OZ, and ol 
amount equal to 

26 3 /;DcfSco& nt, 

will bo a disturbance 


c 


dS sin <}> 
xr 


cos (nt - hr) 


( 20 ), 


In like maimer we find 


dirli 45 /’ 


TZ ✓ 

^ y dr\ r } 
t’rum (10), (13r), (It) m schi that, as might have boon ex 
he lotatiou at any point is about an ax m inwpo mhcular^ 


(14). 


* boon extiocted, 

tlie uitutiou «t any point h annul, mi m m buth to 

i Tw/wirtW W'vwlM ill ilia aame tom®' In 

whlriU -0. 


regard being had to (12). This therefore expresses the secondary 
disturbance at a distance r and in a direction making an angle & 
with OZ (tho direction of primary vibration) due to the element i/fc, 
of the wave-front, ,, , . . t 

The proportionality of the secondary disturbance to am f is Com pan- 
common to the presont law aud to that given by Stokee, but hero son with 
there is no dependence upon the angle 6 between the primary and Stokes s 
secondary rays. Tlie occurrence of the factor and the law. 

necessity of supposing the phase of the secondary wave accelerated 
bv a Quarter of an undulation, were first established by Archibald 
Smith, as tho result of a comparison between the primary wave, 
supposed to pass on without resolution, and the mtogiated effect 
of all the secondary waves (§ 10). The occurrence of factors such 
as sin*, or i(l+cos#),iu tlie expression ot the secondary wave 
has no influence upon the result of the integration, the etieuts of 
all tho elements for which tho factors differ appreciably irom unity 

„< 

matically aibuissiblo, would be guided bv physical fonmderations 
respecting the mode of aetaon of obstacles. Thus, t» refer a„(Uii 
to the acoustical analogue in which plane waves are incident umm 
a perforated rigid screen, tho circumstances of the case are best 
represented by the first method of resolution, leading to syrnmo- 
tru’al secondary waves, in which tlio normal motion is supposed to 



454 


WAVE THEOEY 


be iLi i o \ ti the imp if )i iti 1 1 'll In Iced, ll the xpcrfcuie is v iy 
sm ill tins metlud gives the c licet lcsult sxve as Id i unstint 
fi t)i In 111 e maunei oui jics ut law (-O)woull apply to the 
kind cf oKtiuction tint wcull U < mstd by an x Ural physical 
divisi in ol tin cl istn medium c vt mini*, o c i ihe whc.1 of Ihe nc i 
suppose 1 tile occupi 1 by tlic mtcuq tiu a semen, but of couise 
not cdcnlm a to tlie paits siqj si to be pufonted Jn the 
pc suit staU of om i 0 uoiauct thio liv seems to bo at leisfc as 
] Uusible as an) ithei 

§2 lit PJ ndt b )/ l ijltf 1 / A wit la t d o 

The thcoiy of the difhution, dispel sion oi scittam„ of 
light by sm 11 pxi ticks as it Ins vauou ly been exile 1 is of xm 
[titanic net onl) fion its beum^s upon fimdamuitil opticxl 
hyjotluscs but on accoimt cf its ip]li xtionto cx[ lain the oi 0 in 
in l nituie of the li^hl fnm the sly The view siL^cstul by 
Now ton ml ldux ited in moie u cent times by such mthoiitics is 
Haschel 1 ml Clausius - tbit the light of the sky is a blue of the 
fust oi lei lefleeted tiom aqueous pxitides, w is eonnected with the 
then pi evalent notion that th suspended moistui e of eiouds and 
mists w is iu the form oi vesicles oi bubbles Lxpuimcnts such 
as those of Biuoke pomte 1 to i diffeient conclusion When a 
weak ileoliolic solution ot nrustie is imitated with wit i, the [ie 
cipitxtedgum scittm x blue lx^lxt, ohv mnsly sumhi m cliauetei 
to that tiom the sky Not only would it be mire ison ible to 
attubutc a vesuuhi shuctme to the mastic, lut (as Biueke 
lemaiked) th dLsptised li & lit i mu li ncliei m quality thin the 
blue of the fust oidu Another point of it impoitmco is well 
bi o ught out m the expci mi nt s of 1 y nil ill 4 uj. c n c louds pi ecipit Lti d 
by the chemical action oi li to lii Whtncv oi the pai tieles are snffi 
cieutly tincj the li 0 ht emitted lxtually is blue in eoloui xnd, m a 
duection peipe u lieuln to the incident beam, is o) iplctchj pilaw ufl 
About the eoloui thezo cxn be no pn ut jaat difficulty, foi, 
as soon as the question is laistd, it is sail that the standard of 
linen dimension, with lefeiencc ti wlucli the pntides tie exiled 
sm ill, is the w rve leugth of light, xnd *hit a pveu set of pai tides 
would (on my conceivable view as to then made of udion) pioduec 
i contmuail) ma easing distuibxnee as we pass alon 0 tile spectmm 
tow uds the moie leti audible uni 
On the other hind, that the dnoeiion of conqlcxe pilui/ation 
should be independent of the i eh utm^ powei of the mattci com- 
posing the cloud has been consideicd mystuious Of couise, on 
the theory of thm plates, this duection would be dctei mined by 
Brewstei s law , but, if the pax tick s ot foicigu mattei me small m 
all then dimensions the circumstances xu mitunlly diflerent 
from those undei which Bu wstoi s law is a] plic ible 
The inv esti 0 ation of this question upon the elasfie solid them) 
will depend upon how we suppose the solid to vuy fxom one optical 
medium to mother The slow ci pi op xg it ion of light m glas® oi 
w iter than in au ox v aetium m i) be attnbuted to i gicita density, 
oi to i less ugility, m th foimei case, oi we may adopt the more 
complicated supposition that both these quantities vary subject 
only to tho condition which nstnets the latio of velocities to 
equality with tho known ref i activ e index It w ill piesen tly appe xi 

that the original hy pothcsis of Ticsnel lint the ngidity lemuns 
tho same m both medn, is th< only one that cm bo reconciled with 
tho facts and we will theietoie lm estimate upon this basis the 
natiue of the soeoudary w ives dispei sed by smxll pxi tides 
Conceive a beam ot plane polanzed light to mo\e among a 
numbei of pai tieles, all snnll eompaied with any of the wxye 
lengths According to oui hypothesis, the foieign mattei may be 
supposed to Iml the ^thel, so as to nxcuaso its uwtut without 
alteung its resistance to distoition If the pai tides weie away, 
the wave would piss on unbiohen ml no light would be emitted 
laterally Even with the particles lctaiclmg the motion of the 
fflthci, the same will be true if, to counteibalance the mm eased 
mafia, suitable foices aie caused to acton the uether at all points 
where the mertn is altered These foices hav e the same peuod 
and direction as the undisturbed luminous vibiations themselves 
Tho light actually emitted lateiallyxs thus the same as would be 
caused by forces exactly the opposite of these acting on the medium 
otherwise free from distuibauce, and it only lemams to see what 
the effect of such foice would be 

On account of tho smallness of the particles, the forces acting 
throughout the volume of any individual pai tide aie all of the 
same intensity and direction, and may be c onsidered as a whole 
Hie detei ruination of the motion m the oetheL, due to the action of 
a penodu foice at a given point is a pioblcm with which wo hav o 
leeently been occupied (§ 24) But, befoic applying the solution to 
a raatheraatu al mvestig xtion of the present question, it miy be 
well to consider the mattei foi altw moments from a moie genual 
point of view 

Folaiiza* In tho first place, there is necessarily a complete symmetiv round 
tion of the direction of the foice The disturbance, consisting ot ti ins- 
difincted g n< ' 

bght, J Faff? Ann lols Ixxn , hxn , , Crelie vols xxxvi 

a JPtyff Am > Vol Xsxm 4 Phti Mqg [4], vol cxsxvu p 8S8 


veise vibi xtions, is piopagxtcd outwauls mall thieaiom* tic ti i 
untre and m conseqnenco of the symmeti) tin dn t c u < t 
vibration many liy lies m the plane untaming the r y ml tl 
axis of oymmeti) , that is to sav the dueetion ol ail r i i n m the 
seatteied oi difh acted l ly mikes with the direetion of vibi itini in 
the incident oi primal y lay the le ist possil le angle 11 k y n rut ti y 
also leqnneo that the intensity of tl e S( xitu d li n ht sh ill I \ misli 
foi the liy which would be ^ioj t^ated ilon 0 th a is t i ti r 
is nothin^ to distinguish one duection tiansuis to the r ly firm 
anolhci Tho ipplu xtion of this *s ol)\icus Si]]ts fi dis 
tme tness of statement, that the inunt) li) is vati al am Hi t 
thcplme of vibiation l® tint of the mrnhm The intensity ci 
th light scattered h) a smxll pai tiele is eon t mt and i n i mmm 
foi 1 1 ) s which he m the vcitical ilin iiumin^ etst an 1 west 
while thci$ is %) s (th J txf al kj tl n th it it! 

It the \nmaiy ia) is uii]olxn/el the h^ht s att ltd n itli ml 
south is entuely due to tint component which nlu t s e st ml 
west, and is thereto^ p rfcitly polat i c /, th dutch >n t its \ it 1 1 
tion bang also east and west Similuly in) (tlu iij s itt i 1 
hoii/ontall) is pcifeetly polin/ed, xnd the vihxton i | ifmri 1 
m the hoiizontil plane In othu dueetions tlic pol in/ation 
becomes less xnd 1< ss complete as we apjioxeh the vati d 

Ilie obseu ed f lets as to ) ol m/ation aie thus u x lily x) Uni l, 
md the genual law connecting the intensity ol the s dim 1 lijit 
with the wave length follows almost is easily tiom uusilti dims 

of (hi U/MOJIS 

The object xs to comput the mt( nsities of the xnalcnt ndMethil 
s xtteicd light foi these will Lleailybo piopoitioinl lhemunl u oi dmieu 
(0 expressing the latio of the two amjtlitudes is a function f th ^.ious 
following qumtities — (T) the vdmae ot the distuibm*, \ atic 1 , 

( ) the distanu of the point undei consider dion hoiu it (a; the 
w ive len th , (5) the v elocity of \ ioj ig it ion of li Jht , (D and ( D ) 
the onginil and xlteied densities of which the fust tin c c d( ] end 
onl) upon space, the louitli on space and time while the fifth md 
sixth mliodutc the consider xtion of mass Othci clem nts of the 
problem thue aio none, except mere numbus and angles, which 
do not depend n\ on the fundamental me xsui erne nts of q ie tune , 
and mxss Since the latio (a), whose expression we sal , is of no 
dimensions in mass it follows at once that D md 1)' ot cm t lily 
nndu the form D D , which is a simple numbci xnd may then f nt 
be di^iegudt d It lemams to find how t vanes with T /, A, b 
Now, of these quantities l is tho only one depending cn time , 
and therefoie, as t is of no dimensions m time b cannot occui m its 
expression 

iloitovci, since the sune amount of energy is piopxgitcd across 
all sphaes conuutuc with the paitxcle wt lccogm/e th it / \ mes 
is ? It is equxlly evident that i v mes xs T and thuefen th it it 
must be piopoitionxl to 1/Ar T beiug of thite dimensions m sj i c 
In passm & fiom one pait of the spcitmm to anotlie i, A is the only 
quantity which vanes and wo have the important law — 

"When light is sexttexed by pai ticks which aie vei) snnll com Lxwof 
paied with any of the w xve lengths, the latio of the mq htucks of mien 
the vil l itions of the scatter el ind mcid nt lights v uics mv x el) sitie 
is the squaie of tlic wave length, and the ratio of uitciisitia as the 
mv ei se f oui th powa 

The light seatteied fiom small paitulcs is of a much nch r 1 lue 
thm the blue of the hist order as leflc c ted from i v cry thm pht 
Fiom the gonenl theoiy (§ b), oi by tho method of dimensions, it 
is easy to piove that in tho lattoi e ise the intensity v incs as A , 
instead of A 4 

The pnnciple of energy makes it clexx that the light amtied Intensitv 
laterally is not a new ere xtion, but only diverted fiom the main of tuns 
stream If I ieprc sent the intensity of the pnnmy light afta united 
tiaveismg a thickness x of the tuil id medium, wo have light 

dl~ Mk Hx } 

wheie h is i constant independent of A On mtcgiation, 

log(I/I 0 )--7 i A (1), 

if I 0 conespond to r-0,— a law akogether sinuiax to that ot 
absoiption, and showing how the light tends to bee ome yellow and 
finally led as the thickness of the me 1mm increases * 

Cxptam Abney has found that the above law igreos icmarkably 
well with his obseu ations on tho transmission of light lluough 
w itr i m which pai tides of mastu uo suspended 6 
Wt may now investigate tho mathematical expression foi the Mithema 
distui banco piopagxtcd m any dmction from a small particle upon tital m- 
which a beam of light stnkes Lei the pai tide be at the origin ot vestiga 
coordinates, and let the expression foi tho pumaiy vibration be tion 
f»Mn (M- lx) (2) 

The acceleration of the element at the ongm is w-sui nt , so that 
the foice which would have to be applied to tho parti where the 
density is D' (instead of D), m order tint tho w xvos might pass on 
undisturbed, is pei unit cf volume, 

6 “ On the Light fiom the Sky, its Polaiization and Colour Phil Mag . Xeh 
1871 8 P>oi Rag Sac , Hay ltSSS 
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To obtain the total fnet which must l <mpi os 1 to let the t-utoi 
T n epic scut m n the ■volume of the jailitl ) urn l hi mtiohi cl 
Cho oppesit fi this onantl to lot it 0 word l give the sinn 
distal bmc as s ictu 11} c lused by the \i nr ot the paitich 
thus 1 > (IS; ft 24 ) the sccon hi} disturbance is < xpi^scd by 
/. _ D - 1) n 1 bin <j> sm ( t-U\ 

D M* 


I) -1) TrTsin <p 
D x'i 


sm (n -//) 


( ) l 


Ihc p cccJm b investigation is bi ul upon the assumption that 
11 [ ssiu D fiom one medium to mothei the 11,1 lit} of the ithei 
acts not lunge If we foic n o Lius assumption the question is 
licfssinl} inn coni] Ik it d hut cn ihe sup] rsition that the 
eh mgs of n h idify(AN, and of density (AD) in ich&tly snnll 
th insults arc hul} simple It the pnmuy wave bi lepiescntel 


( run d 
sions 


f tl 
A^ 1 
AD \ in 
ills 


i-e a 

th component lotations m tl e s con laiy u iv ( ue 

/ 4 "\T V 


*vdic I 




-v(*£ug/), 


r Ur 

aD 
" D 1 

ill e 1 


T) ( _ Al) f AN -q 
\ D 1 N 


■)] 


P- 


1 r 


(4 


( 5 ) 


(6) 


The expression foi the icsultant lotation in the genual eas< would 
U 1 -ithei compile tted and is not needed ioi cui puijosc It is 
tasil} 5 cn f ) he about in axis perpendicular to the scatteied laj 
( y ) 111 smueh as 

tnt x Vyua ] -at 0 

T t us consilu the 11101c special else ot a ny scatter el nomnll} 
to the mad nt ia}, so tint 0 APc hive 


* "‘^ 2rw 1 (if) , +p (k)7 W 

If AN, AD lie both limb, wc leam from ( 7 ) that there is no 
(lmciio 1 p lpeitbcuhi to the primal} (poliii/ed) iaj in which the 
wcmlii} h^ht mushes Now e\p( ninent tolls us plainly that 
tm tc is such 1 cli ution ind theiefoiewe tie diivni to the conclu 
sic u th it iiih 1 Ah 01 AU must a mish 
lh m ijucu s ot suj posing AN to be veio line diciely be n 
tn 1 flit} i b i c v 1} w 11 with ui aliment, ini lequne us to 
siij[ tint tlie vibntions aio leiptndicuhi to tin piano ot 
pi m/ if 11 So f u as ( 7 ) is 0 no( med the iltenntivo supposition 
tl it AD i mislic vv mid an wa equ illy well, 3f wc suppose tho 
mi iati us to 1 c execute l m the pi mo ot polui/ation , but 1 1 us 
luw uuit to ( 5 ), winch b i\es 


PAN >1 
h / 


PaN if 

! n r- j 


PAN 


(6) 


AN must; 
v mish 


Cylm 
dm il 
oh'tiuc- 
tion 


A c it Un b tc thc->c equations time would be, m all, six dnections 
from 0 il >114 which the 10 is no s attued h b lit,— two alon b the 1 is 
of if n uuiil to the on^unl ia}, md foai (y=Q ) at ingles 
of r>° with th it lay Si leng as the paitiehs aio small no such 
vanishing ot li b ht m oblique dilutions is observed and 
we u thns led to the coni lusion that the hyj othesis ot 
a hmti AN ml of vibrations in the plain ot polan/ation 
cannot hr reconciled with the facts No form of the 
elastic col ul tin 01 y is admissible except that in which 
tin vibntuns ate supposul to be pa pen h alai to the 
plane of polxii/ition, and the dif 
fete nee between one medium and 
another to he a difference ol density 
only - 

Bcfoio leaving this sublet it ma} 
bo instructive to show the applic 1 
tiou d a method, similai to that 
used for small particles, to the cas< 
of an obstiuctmg t yh/ido, whcs< axis is 1 ndlel to the fronts of 
the pinuaiy waves We will suppose (1) that the variation of 
0]>h al pioputns depends upon a dilfucuce of density (D -D), 
anil is smillm imount, (2) that the diamotei of the eylmdei is 
vuy small in eompanson with tho wave length of light 
Lc f the 1 xis of tho cylmdt 1 be the axis, of * (fig 26 ), and (as before) 
let the incident light be paiallel to r The original vibiation is 
thus, m tlic puw ipal eases, parallel to eithf 1 % or // We will trie 



iir w 


1 In stilcfiv ss the fouo must he but posed to act upon the medium m its actu il 
comhtii n who us in (!fi) the medium is supposed to be abs lutclv unifot m It 
is not Mluilt to piove that (i) remains wuttaed, wl on this chcumsfcancf is 
taken mto account and It is evident in any case that a collection w ould depend 

SeeVSr/* $n the Scattenng of light by Small Pai tides/ Phi Mag , 
tee 1871 


fust th former c ise whole the disim banco due to the cylinder must 
cudtntly 1 e jmnietii il lound 0/ an 1 pn 11 1 to it Hie dement 
af the distuib me at A diu to 1 Of / ) will 1 piopoitiorul to d 
111 implitnde, anl will be ictrielelm pluse hr an amount cone 
fapondmg to the distance Iu caleulalm^ th eflcet of the whole 
bai w bau to eonsii 1 th inte^rrl 


* J\ \!\ ~N) 

The mfegial on the left maj I e t mated as m ^ 15 and we find 


I™ * 1 sm {m ~1 i)d sj(x P)sm(ff-/R-W, 


showing that the total eff ct is ldat lc 1 ‘ i K behind that du« to the 
ceuti d ehm nt t 0 Wc lme seen (j) that it g lc tho section il 
ue 1 the e 0 et ol tho lcnit nt is 

D-D Ttrd sm d> . . x 
Tl )> 


wlieie (j> is the angle 0 P\ In stnern ss tins should he leckoned 
])eipendiculai to Pi and then foie eousilciel is a eontubulion to 
the usultant at A, should be multiplied b} sm <p But the f ictoi 
sm <f> being sensibl} cpial to unit} foi the only paits which aio 
really opciutru nay be omitted without niflucncin b the losult 
I11 this way w fl hud, in the disturbance at A 

D -Tr ( 9 ), 

^ A 1\ 

conespondmg to the incident wave sm (iit-ly) 

A\ hen the ou^mil \ ibiation is pai illel to y the distm bonce duo 
to the cylinder will no longci be s}inmctncal about 0 L It a ho 
the angl between 0\ and the scatteiel 1 1) which is of course 
alw ays petpendienlar to OZ, it is only necossai} to introduce the 
factor cos a m 01 da to mike the pieviou* expression (D) applicable 
The investigation showsthat the h b ht difhacted by nmde il wire 
gntrng would recording to tho pnncipleb of 1 lesnel, follow the 
law of pohiization cnuncntccl h} Stokes Ou the othei hand tins 
law would be d paited horn were we to suppose tint theic is any 
difference of ii b idity between the c}lmdei and the suiiounding 
medium 


§ 26 T jiexiui and Tufiacho 1 


Sofai as the dnections of the ia^s aie eoneemed, the laws of 
lefl xion md lefi action were satisfactoni} explained bv Huygens 
011 tin pi ui( ip les of the war c tluoiy The question of the amount 
ot light reflected, as dependent upon tic chuacters of the medn 
in l ir 011 th a an b le of 111a lence is a much moi< difficult one, and 
cannot be dealt with apnon without sj_ eci il hypotheses s to the 
11 tuic of the luminous viLritions and as to the cause of the diflci 
cnco between various media B\ a tiam ofieasomng, not stnctly 
tlynimical but ot to ieat ingenuity, Fu&uel was led to t eitain Piesnel s 
foimul since known by his name expressing the 1 rtio of the ic foimuK 
fl ctcd to the incident vili ition m tarns of one < onstmt (g) If 
0 be the angle of iu ldcnee and 6 X the an c le of lefnchon, I lesnels 
expression tor light polan/t d m the plane of me idenct is 
bin (0-0,) 

sm(0+0!) v h 

where the 1 elation between the ingles & 0 : and g (the relative re 
fr active index) is as uvuil, 

sm (2) 


In like manner, foi light polan/ed perpendicularly to the plane of 
m idenct, Piesnel found 

t m (0-^ ) 

t»n( 9 +« 1 ) 1 ' 

In the particular case of peipendicular incidence, both formulas 
coincide with one pievrously given by Young, vi/ 

(4) 

Since these formulae agiee fauly well with observation, and aie 
at any iate tho simplest th it can at all represent the fiets, it m ly 
be ad\ lsiblo to consida then sigmficance a little m detail As 0 
increases Horn 0 to ]ir, the sme foimnla macases fiom Youngs 
v ilue to unit} We^may Hf this most easily with tiro aid of a 
slight transformation — 

sm (0 - fl,) 1 - fan tan 6 _ g - cos 9 / cos 8, 
sm ( 9 + fl,) 1 4 tan fl,/ tan 9 ** cos fl/ cos fl. 

Now, writing cosfl/cosfl, nr the lorm 


/< l-pjmj fl__ 1 
sj (1-/1 sm fl J 9 


we recognise that, as 9 macases turn 0 to Jr, cosfl/cosfl, dimin- 
ishes continuously fiorn 1 to 0, and therefore (1) mci eases from 
(fi - l)/(/i + 1) to unity 

It is quite otherwise with the tangent-formula Commencing at 
Youngs value, it diminishes, as fl mci eases, until it attains zero, 
when Q Y 01 sm fl^cos fl , or by (2) tanfl«/i This is the 
polar mng angle dc fined by Brewster It pi esentg itself here as the 
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exceed 3+^/8. So large a value of p not being available, the 
conversion ol plane-pol.ui/id into eireulai ly-polarizc*d light by one 
reflexion is impracticable. 

The desired object may, however, be attaint'd, by two successive 
rt flexions. The angle of incidence may be so accommodated to the 
index that the alteration of phase Amounts to \ period, in which 
ease a second reflexion under the same eomlilhms will give rise to 
light circularly polarized. Putting (‘it - 2e'j - jir, we get 

2 A i ,J fim l tf-(1+Vi)(n+At a )»iu 3 tf + X} . • • (25), 

an equation by which 6 is determined when ju is given. 

It appeals that, when g~l *51, 0-48° 37' or 51° 37'. 

Fresnel’s These results were verified by Funnel by means of tho rhomb 
lhomb. shown in tig. 27. 

Vibra- The Problem of reflexion upon the clastic 
lions in h °h ( l theory, when the vibrations aie executed 
the plane 111 toe l^ ano ot ’ incidence, is more complicated, 
otiaru 011 neconnt ol the tendency to form waves 
deuce. dilatation. In order to get lid of those, 
to which no optical phenomena coi respond, 
it is necessary to follow Gieen in supposing 
that the velocity of such waves is infinite, oi 
that tho media aro incompressible. 1 Even 
then we have to introduce in tho neighbour 
hood of tho interface waves variously called 
longitudinal, pies&ural, or surface “waves ; other- 
wise it is impossible to satisfy the conditions of 
continuity of strain and stress. These waves, 
analogous in this respect to those occurring in the second medium 
when total reflexion is in progress (19), extend to a depth of a few 
wave-lengths only, .and they are so constituted that there is neither 
dilatation nor rotation. On account of them the final formula* are 
less simple than those of Fresnel. If we suppose the densities to 
he the same in the two media, there is no correspondence whatever 
between theory and observation. In this case, as wc have seen, 
vibrations perpendicular to tho plane of incidence are reflected 
according to Fresnel’s tangent-formula* and thus vibrations in 
the plane of incidence should follow the sine -formula. The actual 
result of theory is, however, quite different. In the case where the 
relative index dees not differ greatly from unity, polarizing angles 
of 22J° arid 07 i" are indicated, a result totally at variance with 
observation. As in the case of diffraction by small particles, an 
elastic solid theory, in which the densities in various media are 
supposed to be equal, is inadmissible. If, on the other hand, 
following Green, we regard the rigidities as equal, we get results 
in better agreement with^ observation. To a first approximation 
Green's indeed (when the refraction is small) Green’s formula coincides 
formula, with Fresnel’s tangent-formula ; so that light vibrating in the 
plane of incidence is reflected according to this law, and light 
vibrating in the perpendicular plane according to the sine-formula. 
The vibrations are accordingly perpendicular to tho plane of 
polarization. 

The deviations from the tangent-formula, indicated by theory 
when tho refraction is not very small, are of tho .same general 
character as those observed by Jamin, but of much larger amount. 
The minimum reflexion at the surface of glass (/*»}) would be 
nearly the half of that which takes place al perpendicular incidence, 
and very much in excess of the truth. This theory cannot there- 
fore be consideied satisfactory as It stands, and various suggestions 
have been made for its improvement. The only variations from 
Green’s suppositions admissible in strict harmony with an elastic 
solid theory is to suppose that tho transition from one medium to 
the other is gradual instead of abrupt, that is, that tho transitional 
layer is of thickness comparable with the wave-length. This 
modification would be of more service to a theory which gave 
’ Fresnel’s tangent-formula as the result of a sudden transition than 

to one in which the deviations from that formula are already too 
^ great. 

.Reflexion It seems doubtful whether there is much to bo gained by further 
depend- discussion upon this subject, in view of the failure of the elastic 
cut upon solid theory to deal with double refraction. The deviations from 
discon- Fresnel's 'formulae for reflexion are comparatively small ; and the 
tinuity, whole problem of reflexion is so much concerned with the condition 
of things at the interface of two media, about which we know little, 
that valuable guidance can hardly be expected from this quarter. 
It is desirable to bear constantly in mind that reflexion depends 
entirely upon an approach to discontinuity in the properties of the 
medium. If the thickness of the transitional layer amounted to a 
few wave-lengtlis, there would bo no sensible reflexion at all 
Another point may here be mentioned. Our theories of reflexion 
take no account of tho foot that one at least of tho media is disper- 
sive* The example of a stretched string, executing transverse 
vibrations, and composed of two parts, one of which in virtue of 

- .1... , .|| I ■ ,i . . i n i I i .... 

1 The rappc&ftton that the velocity is zero, favoured by some writers, is in- 
admissible. Uvea dffatetloft&l waves involve a shearing of the medium, and 
must therefore he propagated at a fljtltoe rate, mm the resistance to compression 
wmn^aiite. But Ita that am the equilibrium would be unstable. 

* Green's JPapm, by Fotbis, j>. m. s. 



stiffness possesses in some degreo the dispersive piopeity, shows 
that tho boundary conditions upon which reflexion depends are 
thereby modified. We may thus expect a finite leflexiou at the 
interface of two media, if the dispersive powers are different, even 
though the indices be absolutely tho same for the waves undir 
consul math *n, in which case tlieie is no icfraction. Bnt a know- 
ledge of the dispersive properties ot the media is not sufficient to 
determine the reflexion without recourse to hypothesis. 3 


§28. The Vtlotity of L'ujht. 

According to the principles of the wave theoiy, the dispersion of No dis- . 
refraction can only be explained as due to a variation of velocity persion u 
with wave-length or pieuod. in aerial ^ dilutions, mil in those uu no. 
propagated through an elastic solid, theio is no smh variation; 
and so the existence of dispel sion was at one time consul lul to In 
a serious objection to the wave theory. Dispersion in warn would 
indeed piesent some difficulty, or at least foice upon us vu vs \\ liu li 
at present seem unlikely as to the constitution of fico ,elh< r. The 
weight of the evidence is, however, against the existence of <iiv 
porsion in vacuo. “Weie there a diifl lence of one hour in the 
times of the blue and led rays reaching. us from Algol, this shir 
would show a well-marked coloration in its phases of im-imse and 
decrease, No trace of coloration having been noticed, the dill r- 
enee of times cannot exceed a fraction of an hour. It is not at ail 
pioluble that the parallax of this star amounts to ono-fcurih of a 
second, so that its distance, probably, exceeds two million ladii of 
tho earth’s orbit, and the time which is required foi its light to 
reach us probably exceeds thiity years, oi a quarter of a million 
hours. It is therefore difficult to sec how there can be a dillotc n< o 
as great as four parts in a million between the velocities ot light 
coming from near the two ends of the blight part of the spectrum.” 1 

For the velocity of light in vacuo, as determined in kilometres T.ibh ol 
per second by terrestrial methods (Light, vol xiv. p. 585), New- velocity 
comb gives the following tabular statement • 

Micbolson, at Naval Academy, in 1870 299,0 (0 

Mlcliolson, at Cleveland, 1882 2011, S' 3 

Newcomb at Washington, 18n2, iibing only icsuRs -ap- 
posed to be ncaily free from constant eiroi 1 -.. 200,800 

Newcomb, including all determinations 200, S 10 

To these may be added, for reference — 

Foucault, at Paris, in 1862 208,000 

Coinu, at Palis, In 1874 208, .'00 

Cornu, at Pans, in 1S78 ;joy, 100 

Tlias last result, as discussed by Listing 200,000 

Y oung and Forbes, 1880-1881 bOl , 3s2 

Newcomb concludes, as the most probable result-- 

Velocity of liglil in vacuo =290,860+00 kilo indies. 

It should be mentioned that Young and Forties inferred from their 
observations a difference of velocities of blue and red light amount- 
ing to about 2 per cent, but that neither Michelson nor Newcomb, 
using Foucault’s method, could detect any trace of such a difference. 

"When we come to consider the propagation of light lluough 
ponderable media, there seems to be little reason for expecting to 
find tho velocity independent of wave-length. The internet i<m of 
matter and aether pay well give rise to such a degree of toiiipli- i 

cation that the differential equation expressing the vibrations shall j 

contain more than one constant. The law of constant velocity is * 

a special property of certain very simple media. Even iu the uw 
of a stretched string, vibrating transversely, the velocity heroine* 
a function of wave-length as soon as wo admit the existence of 
finite stiffness. 

As regards the law of dispersion, a formula, derived by Crmeby Fonmil.e 
from theoretical considerations, was at one time generally ateepfod, for djs 
According to this, mMi 

^A+Ba- 2 +C\" 4 + (1); 

and there is no doubt that even the first two terms give a good 
representation of tho truth in media not very dispersive, and over 
the moie luminous portion of the spectrum. A formula of tin's 
kind treats dispersion as duo to the smallness of wave-length^ 
giving a definite limit to refraction (A) when the wave-lenuTh it 
very large. Recent investigations by Langley on the law of disper- 
sion for rock-salt in the ultra red region of the spectrum are not 
very favourable to this idea. The phe nomena of abnormal disper- 

T aLFlr 2i e 7’ 110 t0 P m P° th ^ object nmy consult <Tm>n,* rt O» the 
rGS&ISHEF ^i Rfi l m ^ tion of „ W ^ Common Surface of Two Non- 
23Jf (Green>B mr * s ' hmim > Will W- *13, 
h’^! JSS? 1 Si o xlon d ® a Lichts an dcr Oriiiucflaclie xweier No- 

feropen, aurchsichtigen Mitt el, Potjtf. Am., cxi. p. 460 (18(10), aiul “ liestnnmmic 
t 4es Licli belters duieli die Reflexion and llmhuiig des 

tmw lbl h cslv * * m W); Strutt (Rayleigh), “On the 15 

u ^ iT0 J? I r ^ ns P arent AXattor/* Phil Mag., (4) xlll. (1871): Von Uer At II h II 

? m H Qr unkryMumnist hen 
jyiccnen, Math. Am., v. 470 (1872), and u Ueber Greens I lieorie dec ltctU»xkm 

£2; vu °5 0pH . CA i TlJforlcs/ 1 W Ass. Rep., 188(1; 

wS the Cott ? ntJS of Two Media between 

wiK6ra ’ "• « 

4 Newcomb, Astm. Papers, vol il. parte iff. and iv., Waslriagfccm, 188ft, 
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sion indicate a close connexion 'between refraction and absorption, 
and Helmholtz has formulated a general theory of dispersion based 
upon the hypothesis that it may be connected with an absorbing 
influence operative upon invisible portions of the spectrum. Upon 
this subject, which is as yet little understood, the reader may con- 
sult Gla/ebrook’s “ Report on Optical Theories. 3 ’ 1 

The limits of this article do not permit the consideration of the 
more speculative parts of our subject. W e will conclude by calling 
attention to two recent experimental researches by Micheison, the 
results of which cannot tail to give valuablo guidance to optical 
the jrists. The first of these 2 was a icpetition under improved 
conditions of a remaikablc experiment of Fi/eau, by which it is 
proved that when light is propagated through water, itself in rapid 
movement in the direction of the ray, the vtducity i.^ indeed influ- 
enced, but not to the full extent of the velocity of the water ( v ). 
Within the limits of experimental error, the velocity agicea with a 
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formula suggested by Fizeuu on the basis of certain views of 
Fresnel, viz., 

v=y„±£A? (2), 

y 

V 0 being the velocity when tiro medium is stationary. In the 
case of water, (g---l)/^ 2 — *437. Conformably with (2), a similar 
experiment upon air, moving at a velocity of 25 metres per second, 
gave no distinct effect. 

From tho result of the experiments upon water we should be 
tempted to infer that at the surface of the earth, moving through 
space, the icther still retains what must lie coarsely called relative 
motion. Nevertheless, tire suond research above alluded to J 
appears to negative this conclusion, and to prove that, at any rale 
within the walls of a building, the aitber must beiogarded as fully 
partaking in the motion of material bodies. (R.) 


WAX is a solid fatty substance of animal and vegetable 
origin, allied both in sources and constitution to the fixed 
oils and fats. From fats or solid oils wax differs principally 
in its greater hardness and higher melting-point * but in the 
strictly chemical sense, while oils and fats are glycerides, 
a true wax contains no glycerin, but is a combination of 
fatty acids with certain solid monatomic alcohols. Of wax 
from animal sources there are in commerce beeswax, which 
forms wax par excellence , Chinese insect wax, and sper- 
maceti. The more important vegetable waxes are Japanese 
wax, myrtle-berry wax, carnauba wax, and palm wax. 

Beeswax is secreted by all honey bees, and by them 
formed into the cell walls, &c., of their comb. It is separ- 
ated by draining the honey, melting the drained comb in 
boiling water, and collecting the wax which solidifies on 
the top as the water cools. In this state it is formed into 
cakes of raw or yellow wax, good examples of which are 
of a light yellow colour, translucent, with a faint pleasant 
odour of honey. At ordinary temperatures it breaks with 
a granular fracture ; and in thin flakes or pellets it softens 
with the heat of the hand, and can be kneaded between the 
fingers. Its specific gravity is 0*960 ; it melts at about 
62° C., and solidifies just under its melting-point without 
evolution of heat. It is soluble in hot ether, essential 
and fixed oils, benzol, bisulphide of carbon, and chloro- 
form, and to some extent in boiling alcohol, but it is 
unaffected by water and cold alcohol. In chemical con- 
stitution it contains 10 per cent, of cerin, an ether of 

cerotic acid and ceryl alcohol, ® 27 5 53 2 \ 0, and 90 per 
cent, of myricin — ether of palmitic acid and myricyl alcohol, 
Q 1.0 l o. Yellow wax, on account of the colouring 

matter and other contaminations it contains, is unfit for 
many uses. The chief of these is candle-making. To remove 
soluble matter it is first melted over boiling water; and for 
bleaching it is formed into thin shreds and strips so as to 
expose the greatest possible surface. So prepared, it is 
spread out and frequently watered and turned in the 
direct sunlight, a slow but effective process. To hasten 
the bleaching action the wax may bo mixed with about 
one-sixth of pure spirit of turpentine ; and this preparation, 
on exposuro, by its copious production of ozone, effects in 
four or five days a bleaching which otherwise would occupy 
three or four weeks. When the bleaching is complete all 
trace of turpentine oil will have disappeared. Bleaching 
may also be effected by chlorine, permanganate of potash, 
and other chemicals, but those injuriously affect the wax, 
in some cases forming substitution products which cannot 
be removed, and which in burning give off deleterious 

1 Brit, Ass, Pep*, 1886. In this matter, as in most others, the 
advantage lies with the lectromagnetic theory. See J. W, Gibbs, 
Amr. Jour,, xxiii., 1882, 

a “Influence of Motion of the Medium on the Velocity of Light,” 
by A, Michehon and E. W. Morley, Amr, Jour,, xxxi., May 1886. 


fumes. Wax is obtained in all parts of the world where 
there is vegetation sufficient to support bees; but it is 
most largely forthcoming from tropical and subtropical 
regions. It is subject to extensive adulteration from 
powdered mineral substances, Hour, cheaper waxes, paraffin, 
Ac. Its uses are multifarious ; but it is mo&t largely con- 
sumed in making candles for the religious services of 
Homan Catholic and Orthodox Greek Christians, and for 
wax figures and models (see Wax Figures). 

Chinese Insect Wax, or Pe La, is a secietion deposited by an 
insect, Coccus cerifcrus, Fabr., in the twigs of a species ol ash, 
Praxin us chincnsis , Roxb. The wax is, in its oiigin and the 
functions it performs in tho insect economy, closely related to the 
lac produced by the allied species of Coccus (see Lac, vol. xiv. 
p. 181). When separated from the twigs which it encrusts, and 
purified, it is a hard translucent white crystalline body, similar to 
spermaceti. It melts at from 82° to 86° C., and in composition 
consists of cerin, one of the constituents of beeswax. It is little 
known in European commerce, but forms a highly important article 
of trade in China and Japan, where it is largely used for candle- 
making and for medicinal purposes. 

For Spermaceti, sec vol. xxii. p. 395. 

Japanese Wax is a hard wax-like fat which now forms an im- 
portant export from Japan, principally to London. It is obtained 
irom the small stone fruits of several species of llhus cultivated in 
Japan. For the extraction of the wax, which is present to the 
extent of about 20 per cent., the fruits are ground and treated by 
either of three methods— (1) heating and pressure, (2) boiling in 
water, and (3) maceration with ether or bisulphide of carbon. Tho 
wax is subsequently bleached, and as it conies into tho market 
consists of yellowish hard cakes, covered often with a fine white 
powdery efflorescence. It has a resinous unpleasant rancid odour. 
It molts at about 54° C., and solidifies from melting at 41° 0. with 
evolution of heat which laiscs the temperature about 5° C. Japanese 
wax becomes translucent about 12° C. under its melting-point, and 
when it has newly solidified from molting it can again be liquefied 
at 42° 0., from which the melting-point rises by slow degrees with 
the lapse of time till it reaches the normal. It is not a true wax, 
but consists principally of the glyceride palmitin with small pro- 
portions of stearin and disseminated crystals of free palmitic acid. 
It is largely mixed with and used as a substitute for beeswax, 
excepting for uses whore its rancidity renders it objectionable. 

Myrtlc-Bemj Wax is obtained from the fruit of several species of 
Myrica in the United States, New Granada, Venezuela, the Cape 
of Good Hope, and other regions. It is a hard greenish substance, 
with a pleasant balsamic odour. Its melting-point is about 45° C., 
and it consists principally of free palmitic acid with a little stearic 
acid and myristic acid,— a very small proportion of these being 
combined as glycerides. It is consumed principally in the United 
States in combination with beeswax for candles; and it is said tho 
Hottentots eat it like cheese. 

Carnauba Wax is an exudation on the surface of the growing 
leaves of the carnauba palm, Corypka cm f era, L. , which flourishes 
in tropical South America. Tho wax is obtained bv cutting off and 
drying the young leaves, from which it is then shaken as fine dust, 
and caked by melting either over an open fire or in boiling water. 
It is a true wax, consisting of ethers of myricyl alcohol and ceryl 
alcohol with cerotic acid, and its melting-point ranges from 86° to 
90° 0. Carnauba wax is a substance of considerable commercial 
importance in Brazil, whence large (quantities are sent to Europe for 
use in the candle-trado and otherwise as a substitute for beeswax. 

Palm-Tree Wax is an exudation formed on the stems of two 
South American palms, Ceroxylon andicola, H. and K., a n d Mop* 

3 “Ou the Relative Motion of the Earth and the Luminiferous 
either, ” by Michelson and Morley, PHI Mag*, Pec- 1887. 
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stock ta ccrifoa K.us As scraped from the tices and compacted 
hy melting it is a mixtmoof lesm and tv ax, having a melting-point 
as high as 102° to 105° C. The pure tv ax may ho sipaiated by 
digesting with boiling spnit, when it is obtained with a melting- 
point of 72° C. and a composition analogous to camaulu \va\, 
like which it is used foi caudles Palm-tiec wax is little seen 
m European comma ce. 

For the compound called Sevltng Wax, se* vol. xxi. p. 586 

WAX FIGURES. Beeswax is possessed of properties 
which render it a most convenient medium for preparing 
figures and models, either by modelling or by casting in 
moulds. At ordinary temperatures it can be cut and 
shaped with facility ; it melts to a limpid fluid at a low 
heat ; it mixes with any colouring matter, and takes surface 
tints well ; and its texture and consistency may be modified 
by the addition of earthy matters and oils or fats. When 
molten, it takes the minutest impressions of a mould, and 
it sets and hardens at such a temperature that no ordinary 
climatic influences affect the form it assumes, even when it 
is cast in thin laminae. The facilities which w^x offers for 
modelling have been taken advantage of from the remotest 
times. Figures in wax of their deities were used in the 
funeral rites of the ancient Egyptians, and deposited among 
other offerings in their graves ; many of these are now pre- 
served in museums. That the Egyptians also modelled 
fruits can be learned from numerous allusions in early litera- 
ture. Among the Greeks during their best art period, wax 
figures were largely used as dolls for children; statuettes 
of deities were modelled for votive offerings and for 
religious ceremonies, and wax images to which magical 
properties were attributed were treasured by the people. 
Wax figures and models held a still more important 
place among the ancient Romans. The masks (effigies or 
imagines) of ancestors, yodelled in wax, were preserved 
by patrician families, this 7 V? imagimmi being one of the 
privileges of the nobles, and these masks were exposed to 
view on ceremonial occasions, and carried in their funeral 
processions. The closing days of the Saturnalia were 
known as Sic/illana on account of the custom of making, 
towards the end of the festival, presents of wax models of 
fruits and waxen statuettes which were fashioned by the 
Siyillarii or manufacturers of small figures in wax and 
other media. The practice of wax modelling can be 
traced through the Middle Ages, when votive offerings of 
wax figures were made to churches, and the memory and 
lineaments of monarchs and great personages were pre- 
served by means of wax masks as in the days of Roman 
patricians. In these ages malice and superstition found 
expression in the formation of wax images of hated persons, 
into the bodies of which long pins were thrust, in the 
confident expectation that thereby deadly injury would ho 
induced to the person represented; and this belief and 
practice continued till the 17th century. Indeed the 
superstition still holds a place in the Highlands of Scot- 
land, where within the last few years a clay model of an 
enemy was found in a stream, having been placed there in 
the belief that, as the clay was washed away, so would the 
health of the hated one decline. With the renaissance of 
art in Italy, modelling in wax took a position of high 
importance, and it was practised by some of the greatest 
of the early masters* The bronze medallions of Pisano 
and the other famous medallists owe their value to the 
art qualities of wax models from which they were cast by 
the cire perdue process ; and indeed all early bronzes and 
metal work were ca^t from wax models. The Tke de cire 
in the Wicar collection at Lille, the work of a Florentine 
artist of the 15th century, is one of the most lovely 
creations of that fertile era. From that period till towards 
the close of the 18th century modelling of medallion 
portraits and of relief groups, the latter frequently 
polychromatic, was in considerable vogue throughout 
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Europe. About tho end of the ISth cuituiy Fl i\in m 
executed in wax many poi traits and otliu niiri fi t m s 
which Josiah Wedgwood translated into pottuj foi lib 
jasper ware. The modelling of the soft paits oi diwe 
tions, &c., for teaching initiations of anatom) was fn-d 
practised at Florence, and is now veiy common. Such 
preparations formed pait of a show at Hamburg m 1721, 
and from that time wax-works, on a plane lower th m ait, 
have been popular attractions. These exhibitions ton 
sisfc principally of images of histornal or notoiioi pu on 
ages, made up of waxen masks on lay fignus in whnli 
sometimes mechanism is fitted to give motion to the fimu. 
Such an exhibition of wax-works with mechanical motions 
was shown in Germany eaily in the iMh cent 1113 , and is 
described by Steele in tho Taller. The mo4 1 tmous 
modem wax-woik exhibition is that of Madame Tussaml 
in London. This collection was originated in Lai is, dm 
ing the Revolution, by that lady, who, having mod<*lh d 
Chailotte Corday, Marat, and othei well-known pa sons 
of that bloody period, settled in London with licr eolh < tion 
early in the present century. 

WAXWING, a bird first so-called apparently by S< Iby 
in 1825 (Tllustr. Brit. Ornithology , p. 87), having bo< n 
before known as the “Silk-tail” (Philo*. Transaction^ 
16S5, p. 1161) — a literal rendeiing of the Oennan 
Seidensdnoanz — or “ Chatterer ” — the piolix “German/ 
“ Bohemian/ or “Waxen” being often also applied. Sclb) \ 
convenient name has now been generally adopted, blnu 
the bird is readily distinguished from almost all others b) 
the cuiious expansion of the shaft of some of its wmu 
feathers at the tip into a flake that looks like scarlet sealing 
wax, while its exceedingly silent habit makes the name 
“ Chatterer ” wholly inappropriate, and indeed this k d 
arose from a misinterpretation of the specific term////? rvhis, 
meaning a Jay (from the general resemblance in euJom oi 
the two birds), and not referring to any gairulous quality. 
It is the Ampelis yaw ulus of Linmeus and of moie ru < lit 
ornithologists . 1 

The Wax wing is a bird that for many yeans excited va i iut« it d 
An ureguLi winter-visitant, sometimes in lountlcsS lawks, to tin 
whole ot the contial and some paits of southern Kuiopi, li of 
old time looked upon as the haibingez of wax, plague, or d< ith, ind, 
while its harmonious coloiation and the grace of its ionn o* 
attiactive, the eiuiosity with whuli its mtgular appua inti s w< u 
regarded was enhanced hy the mystery which cnsluouded it-, birth 
place, and until the surnmci of 1856 defied the seauhmgof , 111 ) 
explorer. In that year, however, all doubt was dispel lid, ilnmudi 
tho successful search in Lapland, oigmued hy the late John Wolh y, 
as briefly dosciihed hy him to the Zoological Society {Procmhaa^ 
1857, pp 55, 56, pi. exxii.). 2 In 1858 Mr JDiosser found a snull 
settlement of tho species on an island in tho Baltic ucni Uhaboig, 
and with his own hands took a nest. It is now pietty evi&t nt that 
the Waxwing, though doubtless bleeding ycaily in some paiK ot 
northern Europe, is as inegular in the choice of its *umm<*r-quai ft t > 
as in that of its wintor-ictieats. Moreover, tho spten s exhibits the 
same irregular habits in America. Mr Diovlcr on one occasion, in 
Nebiaska, sawit in “millions.” In 1861 K< unit oft found it broil- 
ing on tho Yukon, and later Mr MacFailano had the like good 
fortune on the Anderson River. 

Beautiful as is tho hiid with its drooping <rest, its cinnamon- 

1 Some writers, ignoring lnstoiical facts, have taken a South- 
American form (now known to belong to a wholly distinct HnUiidcr 
of Buds) as the “type” of the Lmnonn genus AmpelU. Liunaus 
had, as is well known, no conception of what is meant by tho modem 
idea of a “type”; but nouo can doubt that, If such a notion bad been 
entei tamed by him, he would have declared his type-specks to ho that 
to which the name was first applied, viz., the present, and hence those 
systematists are wrong who would remove this to a germs variously 
called^ BcmibycUla, Bombiciphom^ or, most absurd of all, Bombicivma 
The birds which ought to bo removed from JhnpeUs are those which 
are now generally recognized as forming a Family Coting f dir, allied to 
the Pipridx {of. Manakix), and like them peculiar to the Neotropical 
Region, in the fauna of which they constitute, according to the in- 
vestigations of Garrod and Forbes (Obxitiiology, vol xviit pp. 4t» 
47), the natural group Oligomyodm. 

9 A fuller account of his discovery, illustrated by Ilewitsou, Is 
given in The Ibis (1861, pp. 92-106, jfl. iv.), 
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too\*n plumncfe posting m parts into gioy 01 ehostm.it, and lolievod 
b) liliok, w Into, mil > i llov\ — all ol thopnnst tint —the external 
if itiuo vlurli lus invited most attention is the “ staling- wax ” 
(already nn ntioncd) uhnh tijir, some of the set ondaiy 01 latlial 
([mils, m«L o< t asiunally tiiost of the tail 1 This is nearly as much 
t \hibitid hy the kindled species, A. uchoruni — the well-known 
Ccdn-lmdot the English in North Anienea — whit his easily dis- 
tinguish! d by its sniallei si/c, less black chin-spot, the yellower 
tinge of the lowu paits, and the want of white on the avmgs. In 
the A. ji/nniKopfnu $ of smith-t astern Sihuu and Japan, the 
images and iu tines aie tipped with led m the oidmaiy way 
without dilatation of the shaft of the fcatlitis, 

Jioth tin Waxwing and Calai-bnd stem to live chiefly oil insects 
m sumniei, hut aie man (lion sly addn ted to bemes dialing the 
lest of the )uu, and will goige thtmselies if oppoiflmity allow. 
fbm< thcvaie not plcasmt < igo-bnds, though quickly becoming 
tame. The on atic habits of the Waxw mg aie pi oh ibly due c hicfly 
to the supplu s of food it may lequm , piomptcd also by tlie numbei 
of months to he fed, for tlnieis sonu Kason to think that tins vanes 
gieatly hum one >tai to anotha, accoulmg to season. The flocks 
w hn li visit But un and other coimtnes outside the bleeding r mge of 
tlic *■ pet les n atui ally contain avaylaigepioportion of young buds. 

The systematic position of the genus Ampehs is very doubt- 
ful, It can hardly be said to have any near ally, for neither 
of the Neotropical and Antillean genera, Ptiloyonys and 
Myiode<Us (often erroneously spelt Myutdcstes), can as yet 
be sat ely declared of kin to it, as has been alleged, (a. n.) 

WEALTH. The most commonly accepted definition of 
wealth is that it consists of all useful and agreeable things 
which possess exchange value, and this again is generally 
regarded as coextensive with all desirable things except 
those which do not involve labour or sacrifice for their 
acquisition in the quantity desired. On analysis it will be 
evident that this definition implies, directly, preliminary 
conct ptions of utility and value, and, indirectly, of sacrifico 
and labour, and these terms, familiar though they may 
appear, are by no means simple and obvious in their 
meaning. Utility, for the purposes of economic reasoning, 
is usually held to mean the capacity to satisfy a desit o or 
serve a purpose (J. B. Mill), and in this sense is clearly a 
much wider term than wealth. Sunshine and fresh air, 
good temper and pleasant manners, and all the infinite 
variety of means of gratification, material and immaterial, 
arc covered by utility as thus defined. Wealth is thus a 
species of utility, and in order to separate it from other 
species some differentia must be found. This, according 
to the general definition, is exchange value, but a little 
reflexion will show that in some cases it is necessary rather 
to contrast value with wealth. “ Value,” says Ricardo, 
expanding a thought of Adam Bmith, “ essentially differs 
from riches, for value depends not on abundance but on 
the difficulty or facility of production/ 5 According to the 
well-known tables ascribed to Gregory King, a deficiency 
of a small amount in the annual supply of corn will raise 
its value far more than in proportion, but it would be 
paradoxical to argue that this rise in value indicated an 
increase in an important item of national wealth. Again, 
as the mines of a country are exhausted and its natural 
resources otherwise impaired, a rise in the value of the 
remainder may take place, and as the free gifts of naturo 
are appropriated they become valuable for exchange, but 
the country can hardly be said to bo so much the wealthier 
in consequence. And these difficulties are rather increased 
then diminished if we substitute for value the more 
familiar concrete term “ money-price, 55 — for the contrast 
between the quantity of wealth and its nominal value 
becomes more sharply marked. Suppose, for example, that 
in the total money value of the national inventory a 

1 The strut tun* of the se appendages lias been, uneiully described by 
tlnr AiRloisen ((fifin'#. if. Vet. -Ah. Foihandhngar } 1859, pp. 219- 
231, pi, iu). Their development seems chiefiy duo to age, though, 
as Wolky shewed, they aie perceptible in the nestling plumage. Mr 
Tutner states (Omtr. Nat. 11 id. Alaska, p, 177) that the Eskimo 
name of the Wax wing means a “killer of small birds,” these append- 
ages homg held to he “ the clotted blood of its victims” 1 
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decline wore observed to ho m pi ogress, whilst at the same 
time, as is quite possible, an mci caso was noticed m the 
quantity of all the important items and an impiovcmcnt 
in their quality, it would be in accoidance with common- 
sense to say that the wealth of the country was increasing 
and not decreasing. 

So great are these difficulties that some economists (e.y., 
Ricardo) have proposed to take utility as the direct 
measure of wealth, and, as Mr BLdgwick has pointed out, 
it double the quantity meant double the utility this would 
be an easy and natural proceduie. Rut even to the same 
individual the increase m utility is by no moans simply 
proportioned to the increase in quantity, and the utility ol 
different commodities to different individuals, and a Jouion 
of different amounts, is proveibial. The very same things 
may to the same individual be productive of more utility 
simply owing to a change in his tastes or habits, and a 
different distribution of the veiy same things, which make 
up the wealth of a nation, might indefinitely change the 
quantity of utility, but it would be paradoxical to say that 
the wealth had increased because it was put to bettei uses. 

We thus seem tin own back on value as the essential 
characteristic, allowance being made for any change in 
the standard of value; but there are still difficulties to 
be overcome. Some things that undoubtedly possess value 
or that can command a puce are immaterial, e.y., the 
advice of a lawyer or physician or the song of a prmut 
donna , and, although perhaps the skill of a workman (in 
any grade of the social scale) might be considered as at- 
tached to the man, as a coal mine is attached to a place, it 
is more in accordance with popular usage to consider skill 
as immaterial, whilst at the same time it seems equally 
natiual prima facie to confine th$ term wealth to material 
things in the common sense. Again, the credit system of 
a country is a product of great labour and sacrifice, it is 
most closely connected with the production of its material 
wealth in the narrowest sense, and it certainly commands 
a pecuniary value, and yet credit is more generally held 
to be a representative rather than a part of wealth, owing 
apparently to its insubstantial character. Apart from the 
question of materiality some writers have insisted on 
relative permanence and possibility of accumulation as 
essential attributes of wealth, and have thus still fuither 
narrowed the scope of the definition. 

There can be no doubt that it is on many grounds 
desirable in economics to use terms as far as possible in 
their popular acceptations ; but this rule must always be 
subordinate to the primary object in view. In nearly 
every department of knowledge in which popular terms 
have been retained it has been found necessary either con- 
stantly to use qualifying adjectives where the context is 
not a sufficient guide, and in some cases, when analysis 
discloses very different elements, to make a selection. 
Sometimes it has been found convenient to use a term 
with some variation in the definition according to the 
branch of the subject in hand. 2 Applying these mles to 
the definition of wealth, perhaps the best solution is that 
which is generally connected with German economists 
(e.y., Hold). Wealth consists of utilities, and in the first 
great department of economics — the comrmption of wealth 
— it is utility with which we are principally concerned, — 
the idea of value, for example, being overshadowed. The 
most general law of the consumption of wealth is that 
successive portions of any stock give a diminishing amount 
of utility when consumed. Then in the department of the 
production of wealth the most important characteristics 
are the labour and sacrifice necessary to put the utilities 

9 On the uses and difficulties of definitions in political economy 
compare Mr Sidgwiek’s P? inciphs } bk. i. eh, ii,, and Oaimcs^ Logical 
Method of Political Mommy. 
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dcsncd into tlie tilings ai d to place the things tv here they 
aie wanted The il \ of Mine is again secondaiy and 
suboidm ite We r m 1 eadily set the pai t played by natuio, 
labour, and cipital respectively m the production of any 
commodity without considering the tfft fa on its value of 
the mhou^ facto> s, we can understand the principles 
of division of liboui and of the lelative productiveness of 
lai^e and mall mdustucs without entering into questions 
of value except m the most genenl inaimei In the 
department of the 1(1 tnhition ol wealth the fundamental 
conception the njit ol q \ 1 >j nation and accordingly 
I b Mill vety i lopuly commences this \ ait of his subject 
by an account of llic iclatiu idvintiO,es of the socialistic 
and mdivi luil systems of piojeily It is quite possible 
undci the foimei to conceive of all the distribution bem b 
made without any exchange and with lefeience simpl} to 
the wants 01 the deseits of the members ot the society 
Thus it is not until we amvc at the department of the 
exdumje of wealth that the chaiacteustic of vjlue becomes 
predominant, although of couise value is closely connected 
with utility and labciu and sacufioe 

Usually, howevci, it will bo found that m most cases 
anything which can fairly be classed as wealth m one 
department is also wealth m the others, and thus the 
definition is iciched that wealth m general consists of all 
“consunnble utilities which requue labour for their pio 
duction and can be appiopnatcd and exchanged ” It onl} 
lemams to add tint u utilises may be di/idcd into 
<£ mnei ? and c outer (to tianslat^tlie Geiman literally), 
— the “ mnei J being such as aie simply souices of peisonal 
giatxhcation to then possessoi, c c/, a ^ood eai foi music, 
the “outei J utilities a^am may Le dmded into “fiee 
and “ economic, ? the foimei, as a mle, e q , sunlight, not 
bung the lesultof laboui and not capable of appropriation 
or exchange, and the latter as a mle possessing each of 
these marks It is these 1 economic utilities ” which con 
stitute wealth m tlie speeihc sense of the teim, although 
its use may be extended by analogy to include almost all 
utilities (j s is \ ) 

W EASEL The smallest specie s of the group ot anim ils 
of which the polecat and stoat aie well known members 
(see vol xv p 140) It is Mvstifa tulgctub 

of Lmmeus, but belongs to the section (Putonns) of the 
genus which has but thiee piemolai teeth on each side 
above and below, instead of foui as in the martens (to 
which Mubtela is commonly lestucfced) and hence is now 
called Putonns vulgans The dentition is % * c L P 
total 34 1 J 

The weasel is an extiemely elegant little animal, with 
elongated slendci body, the back generally much arched, 
the head small and fl attorn d, ears short and rounded, neck 
long and flexible, limbs veiy short, five toes on each foot, 
all with sharp, compressed, curved claws, tail rather short, 
slender, cylindrical, and pointed at the tip, fui short and 
close The upper parts, outside of limbs and tail, are a 
uniform reddish brow n, the undei parts pure white In 
very cold legions, both in Euiope and America, it turns 
completely white m winter, but less regulaily and at a 
lower temperature than its near illy the stoat or ermine, 
from which at is easily distinguished by its smaller size, 
and by its wanting the black end of the tail The length 
of the head and body of the male is usually about* 8 
inches, that of the tail 2J luches , the female is smaller 
The common weasel is pretty generally distributed through 
out Europe, Northern and Central Asia, British North 
Ameucft, and the northern portions of the United States 
It possesses m a full degree all the active, courageous, 
and bloodthirsty disposition of the rest of the genus, but 
its dwmnutive size prevents it attacking and destroying 
any but the smaller mammals and birds Mice, rats, voles, 
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and moles, as well as frogs constitute its iniKq d fo 1 
It is generally found on 01 near the suitur ot the to ic uni 
but it can not only puisue its pe) through u ) null 
holes and devices of locks and undei d nso tangled Lcibx_, 
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but follow it up the stems and blanches of ti c , or < v a 
into the water, swimmiug with p< ifect cise 

It constructs a nest ot dned leives and hu bo,i , j 1 1 1 

m a hole m the giound oi a bank oi hdlow tu , u 
which it brings up its nttei ot foui to six (usually livi) 
young ones I he mother will doff nd her }oan b with tlu 
utmost desperation ag unst any assailxut, ha\ bet n c f i< n 

known to sacufioe hei own life lather thm desnt them 

WEAYER BIRD, the name 1 by which a ^roup ct 
between 200 and 300 species aie now usu illy c tiled li m 
the elaborately interwoven nc^ts that many of them l mid, 
some of the stiuotures being of the mo t nmvellons 1 m i 
By the oldei systematise such of those bird is \uu then 
known wore distributed amon^ the goner t On hi , J t 
Emberi a , and P/ m /ilia , and it was Uuvn i who m J SJ7 
first brought togethei these dissevered forms, o nqii m 
them m a genus Ploceu s Sxme lus time other Ium 
been refened to its neighbourhood, and tspu ullj the 
to enus Vidua with its allies, so as to make ol than i 
Subfamily Phtem t, whuk m 1817 was i usul ly PjoI 
Cabams to the lank ot a Taunly Plouuh , -a slip tlu 
propriety of which lias since been generally admits d, 
though the grounds foi taking it— -tar too tulmual to be 
here criticized- aie very slight, and such as could not hi 
held valid in any othei Order than tlnl ot Passrt(s 

While so many foims aio coiiount 1, only a f<v\ cf fl o most un 
poitant can now bo mentioned I ho lvp< of Cuvuib mis l 
ceitamly the Loxm pfnhppina, of Limn us si tame l four tin 
islands it inhabits But tho fcyi ical Weaver hi 1 of I ith un (n >t 
that he had the name in that pieeisc foim) is tho Ejphtnth ns 
cucullata or tato7 of modem wutus, an Afuem spec us and it w 
to the Ethiopnn Ecgiai that by fa thcgicalcst numla ef tins 
birds belong and m it they sum to ittun then nuximum it 
development They aie all snail, with, h tnu ill) si ikiu^ x 
Sparrow hkc build , but in nelniess of colaumg tlu miles of onu 
aie veiy conspicuous— glowing m unnson, scailet oi ^oldt n >ellow, 
set off by jet black, while tno ftunh & aie usually (lull m Inn 
Some speeu s build n est s tliat u e not voi y icm u k iblt < xcept m 

1 Fust bestowed in this him ai patently byStepheus m 1826 (Gen 
Zcobqy, xiv pt l p 34 ), but m 1782 Litlnm i p 

435 ) had called the “ Troupiah du BxmjaV cf Buff m tho u Wtevei 
Ouole,’* fioirr its habit of entwining the wires oi the (age in which it 
was kept wLth such vegetable fibres as it could get and hence m 1788 
Gmelin named it Qrxohu, t&Uov In 1800 Baudm used the teim 
“Tmenn * for several species of the Lnmuan genus Zma p and this 
w adopted some yeais later by Ouvier as the equivalent of his Pbcmis r 
as mentioned m the text 



W E A 

\ iru, ilm st luvui bly dome l — *>tli is (sucl as the lluli]]iic 
Weivcr biul 11 e a> jh h/jnu just nin cu) tabnoito inqilu 
structures 1 of closely m 1 unii imly iniu w n tenduls 01 f no ioot 3 
tint often hail ^liom l 1 i louj f a ti o o\ i wat 1 aul stxitm 
Yatlx a sillily vviouj t lop oj ei cut mi 3 a ,1 1 ilii cl xmb 1 an L 
then ontn tint a tubt scvcnl inch s ml 11 _,ih tliou^li win li 
the bn Is elicit then exit ml lilnnoc I>ut the m st wonlcrful 
nest of ill and mice l the 1 0 t w nl iful luilL 1 } inis xio 
thoso ol th soi did SichIIg ( losbcil PI ill s 11 s ot 
Atncx Lliiso 110 e iqosel wli 11 } f q s an 1 io j mol to 

tlioi to the nin ll ci it 100 1 . 00 — m to 1 j.O aic said ti luxe 
1 11 loun 1 in. 011c 0 th sc a», n ie t 1 1 1 e \ 1 1 h usinll) tal c 

tlic fern ot 1 q^xnlic iiusln ii a fl 1 n n i limto ml inns ly 
t j 111 in} \ ans ot the l n Is i 1 leli lm c 1 n it the tic ublc it 1 ml 1 
nn, it Dies 11 sts 1 j\ e\ 1 h vc 1 1 0 t 11 l^mlo 1 an l 

I w,mel by South Ahinui tiav 11 is tl ii il 1 is 110 neel h ic to 
UUt lonqi on then n inch It nny 1 ill 1 tl it tli&s]coi s 
ot TVca\ 1 Ind, 1 noun to Iieneh wnt is as theie^w hi 1 is ot 
t\ 1 tun illy dull} Innate 

I he qoup oi ^\ulow bn Is J J il ^ is 1 email ille foi the 
\tia ldmny O iovth ct the till f ithcis 111 tl e miles it the l iced 

II * bison In the lar^ st s] is Vil (s metimes exiled Che) ) 
j p t tl e eceh In l which with the o\ q tion of a sc 11 let an l 
bull 1 n on the un 1 wing covats is wh lly Ihel then is sun] ly 
aqeit longitimoitliQiotiit.cs lutu f 2 u( hsua the foun ot 
the till is quite uni pi The mil He ] m offe itliers hive the w Is 
qcitly widaid aid tl 1011J1 the twist 111^ of the shafts tl en 
nfeuoi smile s aie vatic illy o\\ sel J 1 se fexthas lie com 

] uitivclysh it and ndmahxu hit hlamait rhoucxtjm ue 
j loluct 1 to tin length ot about 1 foot— tho Ind not ban^ sol n, as 
1 Sp mow— in 1 diocp b i icofully m tho form ot \ sickle but this 
io not ill each Ins attach tl to its biso a hui like filament at the 
s nnc length as the fcithei anl this filirwnt 011^111 illy alhei dtoanl 
1 in along the margin of th outei w<b only beeaimn^ dctnclie 1 whe n 
tho t athous full giown 4 In motlici sj ecios V ; uii ths the two 
mi 111 ]ans ol 1 etn s ue cpixlly el 11^ tel but lion wcls ate 
conv \ anl the uter [air ontuns lit unci so th it when the 
mxiqns cf the tw 1 }xns ue ip p li l 1 s it it cylmdei is foime 1 0 
Th fern Its of tilth AVid w 1 11 Is difla _,i rtly 111 appeal ana fiom 
the males m 1 aic 3 entnlly clothe hn 1 ] linn e ot me tile l bit wn 

Usually classed with tho Weaver buds is avast group of 
sm ill ecd eating foi ms, often called Sj a but for 

which E^tulchm would seem to be a moie fitting name 
These comprehend the numoious spcucs so commonly seen 
m cages, and known as Amadavats Eshehlci amandava, 
Nutmeg buds, j\luma pumtulana, Vaxbills, Tyi lm me lb t 
and plu rue j]Jtn a 3 Cutthroats, Airudu t }a± tait, the Jam 
S panow, Fad It ay tmet, and many more than wt can 
name Many ot these genera aio common to Atnca and 
India, and some also to Australia 1 ut the last has several 
goner 1 peculiar to itself, such as D na uda and Pocphiki 3 
there known as Glass finches The tiuo affinity ot these 
seems to requne further investigation 6 (\ n) 

WEAVING is the art of forming cloth by the infci lac 
mg of yarn 01 otha filaments m a loom In weaving two 
kinds 01 sets ot yam are used, the waip and the weft 
The warp consists of the tlueads of yam which extend 
gencialiy but not always in parallel lines horn end to end 
the whole length of the web, the wott yarn ciosses and 
intersects the waip at right angles, and fills up the bieadth 
ot the web The waip is mounted on the loom for wea\ 

1 llcsediliu fimi those built ly s 1110 ot tie Oriolis (7 1 ) in l 
otha 1 lids whose nests may be conipaicd to 1 ensile \ ckets, while 
Ihise of these Wcaici b ids e<in best be 111 tiiel to 1 Sooel hung q 
ly the “toe ’ with the “heel culnq 1 to leecne the c 0 v,s, wl lie 
iat b ml exit ue obtuuel through the “leg 

Hut it 1 distil ee the} nny often le nibtal cu loi 1 native hut, 
with its & iass loot 

3 It lias been ingeniously su^gtstc 1 that tins name shoull le 
nunc conectly wi itten Wiry dnh bu l — f 10111 the jl ice on tho West t oast 
ol Afuca so namcl , but TUvu Is who m 17 f 5 figuicl one ot the 
sj cues, states that he was mtoimc 1 th it tl e P linguae t ill this 1 11 1 
the Widow from its ( iloui xudloiq linn (Art Hist hi ih 1 p 8 b) 

4 Tins cuiious btiuetme was lon to ago lesaiUd 1 y Bnsson (Oi iu 
thologxe, m p 123 ), anl more icecutly by btn kl md (Cunti 0 ?n 
thology , 1850 , pp 88 and 14 ^ jl 5 ^) 

J Both these species seem to have been (list described anl figured 
m lbOO by Aldiovandus (lib xv cap 22 , 23 ) horn pictures sent 
t) him by Feidmandu le Medici, duke of X use my 

6 An illustrated Monograph tf th IT aict hxuls by Mr Bdwird 
Bartlett is now m course of publication 
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mg and into it tb< weft is thrown oy means of a shuttle 
Veavm^ is thus distinct fi ui kmfctm^, netting, locking, 
and plaiting, ly all oi which moth Is cloth nny be nude 
from yarns Cloth also 1 piqmcd 1 y fcltin^, but m that 
opu ition the hbics aic sun] ly matted together without 
cithei spinning 01 mtcnwi 11 

To appcaiance the vanities ot woven cloth aio endless, 
but the e differences aie only m ] ut duo to the moth id of 
weaving The textile m iten ds cm] lr ycd, the ncihod mid 
m s] inning and [itpaui n yams, the dye n louis lesoitcd 
to, and the finishing ]iocesscs miy v ay mdcfimtel) and so 
contribute to & i\c v uicty ol cli 11 iota t > the icsultant j, ra 
duct The com] levities oi the ait it weaving itself aic 
r tillable to a lew fundamental cautions win h do not 
of necessity demand the mast mt 11 ate mech imsm Che 
to oigeous medieval textiles oi Uicli n imeious evamtle^ 
remain weio made m looms of piinutiv 0 consti action 1 01 
pioducmg the Indian muslins of the piesent day with then 
mirvellous dehcicy ol textUiC and foi the oliboiate and 
sumptuous shawls ot Kashmir, the woatei^ have only lude 
and simple boms Put ] aticnt and tedious hxndn^ik 111 
these instances is devoted to pioduco effects which, with 
the application of modern machmeiy can be automatically 
secured with as great ia]idity as 111 the case ol the ] lamest 
fabi ic 

The senes of inventions which hav e led up to the maivel 
lously ingenious looms of tho pies nt day began with the 
invention of the hy shuttle, so called beciuso of the 
rapidity of its motion, by John Kry oi Pur} m 173 a 
Previous to Kaj s tunc the shuttle was thrown by the 
weavers hand vcioss and tlnou^h the waip tlueicls horn 
side to side of the web His miention hi 011 Jit the ] lam 
hand loom piactically into the foun m which it continues 
at piesent, and, as it foims the* basis ot all modem rna 
chniery, a deseiqtion of its parts and working, and ci the 
opc ration > connected with ] lam wcav m to , maj hue be to iven 
Tn accoidance with the dcfmiticn dicady hid down, plain 
cloth, such as an 01dm uy piuc 01 calico 01 linen, will, on 
examination, he found to comist cf two setsoi thretds, the 
one intersecting the other at 11 Jit tnje^, with each single 
thiead passing alternately ovei one and unaa the next 
Such aw obis produced by jassm^ the weit tin c id ovei 
and under each altunate waip thread m the lioadth oi 
the loom, the warp threads undci one <hot ot weft bem^ 
above tho next To do this ar d tc beat 01 close up each 
successive weft thread so is to make an even and suiTi 
cicntly close cloth, necessitates a cues of operations ot 
which tho following is an outline 

fl c 11 iif — i?lie 1111ml ei of lougLin linxl tine ids win li to him 
tin vcbiviilviry of comsi uc rdmg to its bmilth aid t> tin 
closeness with wliieh the} lie tc^ tlui lor fmc webs s v lal 
thousan 1 w up thiea Is of &ufhu nt length to foun. 1 wcl of 111 uiy 
>aLds may h ive to be laul ] u dlel t > each othei ibis is d 1 e 111 
tilt waipm & fnmt wl 1 h consists oi 1 1 1^ ic 1 set iciti ally cn 
which s pir t tin ea Is di iwn him a iu n of lolbius ue would 
to n etlici m a spnal m umei to tho 10 [ uii L length ol the web He 
yams coming fioni the boll ms u bimjt tcqthci m 1 h d , 
which is made to slide up and d wn 1 & imlt ] 1st is tlic led 01 w up 
im, iiamc icvolv s, anl thus it ddiveis to tho uel iband of tlm id 
which winds up md diwn the icd spu illy ly tho uso uul tall <f 
tlio heck Sap]osing 100 tnds 01 w up tin oils xu bung 1 cel ul 
fiom bobbins in 1 1000 ends ot w up aie ic pmcl 111 the wtb thai 
the full lengths wound on tho uol must ho 10] ated ujwud ud 
downwaid ten timtb Ate ich tnd ei tlm waij> tho tlueads no, 
by a modianital device m thi heck mil to mt iscci altcinatdy, 
toimmg loashos which no, when tiken fiom tlic led, scpuatcly 
tied up md thus aid m miintunin CT tlu ]anll hsm of thn ails 
when they aie bundled u] S i li a bun lie of waip when requital 
In weaving is taken m hand by tin Icamu, wluse duty is to 
apiead the threads evenly uid vunl tlum on the wup biam, 
spieuliug tho ends m tho oida m which tluy aic to ap]mi in tho 
wov<n fabm, and giving thou ibout tho biudth of tho web 
Cotton warps are wound Iinct fiom tlu bobbins on the hr am, 
theic being a mochani il au mg mint m the warping maihxno 
which stops its motion when any thread breaks, or when a bobbin 
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were those of Gibbons v. Ogden, in 1824, in wliicli he 
overthrow tlio action of the New York legislature, in 
granting to Ogden, assignee of Fulton and Livingstone, a 
monopoly of steam navigation in New York waters, as an 
interference with the right of Congress to regulate com- 
merce; Ogden v. Saunders, in 1827, in which he attacked 
the right of a State to pass bankruptcy laws ; the Girard 
College case, in 1814, in which he maintained that Chris- 
tianity was an essential part of the common law ; and the 
case of Luther &. Borden, commonly known as the Rhode 
Island case, in 1818, in which he laid the foundation for 
the subsequent definition of the “ guarantee clause” of 
the constitution, and stated the meaning of the “repub- 
lican government" of a State. Like other American 
lawyers, ho made no distinction in his practice between 
kinds of cases, and was often retained in criminal causes. 
The most celebrated of those were the trials of Goodridge 
and Knapp ; in the latter (G Webster’s Works, 53) is the 
passage on the power of conscience, which h$s been de- 
claimed by countless American schoolboys. 

Webster’s reputation as an orator began with his address 
at Plymouth in 1820, on the 200th anniversary of the 
landing of tho Pilgrims. It was increased by his address 
at the laying of the corner-stono of the Bunker Hill 
monument in 1825, on the 50th anniversary of the battle, 
and by that which commemorated in 182G the 50th 
anniversary of the Declaration of Independence and tho 
coincident deaths of Jefferson and John Adams. On every 
great public occasion thereafter, if YJebster was obtainable, 
he was held to he the natural speaker to be chosen. His 
finest subsequent speeches were made on the completion 
of the Bunker Hill monument in 1843, and at the laying 
of the corner-stone of tho addition to the Capitol at Wash- 
ington in 1851. 

In December 1823 Webster returned to Congress as a 
representative from Massachusetts, and his first speech, in 
January 1824, in support of a resolution to send a com- 
missioner to Greece, then in insurrection, made him the 
first of Congressional speakers. During his service in the 
house tho tariff of 1824 came up for discussion. Re- 
presenting a commercial district, Webster’s speech has 
always been a source of gratification to American opponents 
of protection. He repudiated the name of “American 
system,” claimed by Clay for the system of protection 
which he was introducing. He cited with cordial approval 
the expressed belief of English statesmen that English 
manufactures had prospered in spito of protection, not 
because of it, and their desire for “unrestricted trade.” 
He attacked the “old notion” of the balance of trade 
with such vigour that he felt compelled to apologize 
“ for speaking irreverently of the dead.” Ho stated the 
manner in which, under unrestricted trade, the American 
production in cotton, woollens, and iron had already 
come to rival that of England, protected for hundreds 
of years, and the loss in labour which would come 
from an attempt, by legal protection, to “support a 
business that cannot support itself.” The whole speech 
would bo a very striking free-trade argument even at the 
present day. When the tariff of 1828, which was still 
more protective, came up for discussion, Webster had 
ceased to oppose protection; hut his speech does not 
attempt to argue in favour of it. It states that his people, 
after giving warning in 1824 that they would consider 
protection as tho policy of the Government, had gone into 
protected manufactures, and that he now asked that that 
policy be not reversed to the injury of his constituents. 
It can hardly escape notice that, in his published Worh> 
Webster has but two subsequent speeches in Congress on 
the tariff, both defending protection rather as a policy 
under which industries had been called into being than as 


an advisable policy, if the stage had been clear for tho adop- 
tion of a new policy. 

In 1827 Webster was sent to the senate, in which ho 
remained until his death, with the exception of his service 
in the cabinet in Tyler’s administration. In January 1830 
came the crowning event of his political life. A debate on 
public lands, under a resolution offered by Senator Foot, 
thence known as “Foot’s resolution,” had wandered off 
into all possible fields. In course of it, Hayne, of South 
Carolina, attacked New England for having pursued a 
selfish policy as to western lands. Webster leplied. 
During Ha?ne’s answer Webster drew from him the fir- 1 
distinct and public statement of the new doctrine of nullifi- 
cation, of the constitutional right of a State to lorbid the 
execution within its jurisdiction of Acts of Congress which 
it considered unconstitutional. This had been the pioduct 
of Calhoun’s intellect, which was generally taken to bo 
tho source of Hayne’s inspiration. Webster’s reply is his 
famous “ second speech on Foot’s resolution.” lie began 
by a defence of Massachusetts, which has been so\mly 
criticized, and is perhaps open to mtiebrn. Bui il 
effect is to be taken as a test, it is above ciitioism. 
The remainder of the speech was of intense intern d, not 
merely to New England, hub to the whole Noith and West, 
and to all the progressive elements of the country. Ho 
stated the anarchistic doctrine of nullification in its nab <1- 
ness, extorted from Hayne an unwilling half-admission of 
the exactness of his statement, and then went on to 1 ranipJo 
on it with such an exhibition of logic, sarcasm, and 
elephantine humour as has never been heard in the senate 
before or since. It is on this speech that Wobbler** Lime 
was built. Southern men had taken tbe lead so long 
that it was a new sensation to the North and Wed to 
see a Southern leader completely overmatched by ilmir 
champion; and “Black Dan Webster,” a popular name, 
due to his dark complexion, beetling brows, and hea\> 
cast of features, was for twenty years the repK‘*uitutivo ol 
Northern sentiment as to the nature of tho Union. 

Calhoun took Hayno’s place in the senate in IS33, 
introduced and defended resolutions endorsing the riyhfc 
of nullification, and was still more fully an*\vciul b) 
Webster. For the next seventeen years the recoids oi the 
senate are full of constitutional arguments betwein flit 
two. Webster’s oratory made him an invaluable member 
of tho Whig party, and his addresses at political meeting* 
are so numerous as to defy spocial mention. A leader so 
distinguished had a fair right to think of the presidency, 
but it always remained just beyond his reach. In the 
general Whig confusion of 1836 ho received the fourteen 
electoral votes of Massachusetts, In 1840 the candidature 
of Harrison left him no chance. In 184 l Webster’s 
retention of his position under Tyler gave Olay an over- 
whelming advantage with his party. In 18 18 the nomina- 
tion of Taylor, which Webster declared to bo “ one not fit 
to be made,” was a fatal blow to the prospects of the 
Massachusetts leader* His final failure to obtain tho Whig 
nomination in 1852 put an end to his political career. 

When the Whig party came into power in 1841, Webster 
was appointed secretary of state (foreign affairs), and he 
retained his post under Tyler, after liis colleagues had 
broken with the new president and resigned. There was 
good reason for his action. When he entered office war 
with Great Britain was a probable event of the near future. 
The M £ Leod case, in which the State of Now York insisted 
on trying a British subject, with whose trial the Federal 
Government had no power to interfere, while the* British 
Government had declared that it would consider conviction 
and execution a casus belli ; Ihc exercise of the right of 
search by British vessels on the coast of Africa, of which 
Americans had a deep-seated detestation, quite apart from 
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any fecLng about the slave-trade * the Maine boundary, 
as to which the action ot a Htate might at any time bring 
the federal Government into aimed collision with Great 
Britain, — all these at once met the new secretary, and he 
felt that he had no right to abandon his woik for party 
reasons. With the special commissioner from Great 
Britain, Loid Ashburton, he concluded the treaty of ] 8 12, 
which settled all these questions satisfactorily to both 
parties. At the same time Wobster took the opportunity 
to end the long controversy as to the right of impressment. 
Sixteen years afterwards the British Government admitted 
at last the correctness of the American position 

The treaty of 1812 also introduced the principle of 
extradition into the connexion between the two countries. 
It had been admitted once before, in Jay’s treaty of 1791, 
but only as to murder and forgery, and only until 1806. 

Leaving the cabinet in 1843, Webster was returned to 
the senate in 18-15 and spent the remainder of his life 
there. He opposed the annexation of Texas and tho 
Mexican War, and was, as before, the recognized spokes- 
man of his party. As tho growing intensity of the quarrel 
over, the organization of the territory acquired from 
Mexico revealed the depth of the chasm which now 
yawned between the sections, Webster’s standing-ground 
in American politics disappeared. His 7th of March 
speech, in 1850, which stamped him, in the opinion of 
many of his former Northern worshippers, as a recreant 
bidding for Southern votes for the presidency, was really 
little different from his former words. It was the country 
that had changed. He was still for the Union as the one 
controlling consideration, with an equal dislike for the 
abolitionist and the secessionist, who endangered the 
Union. But the North and tho South were already so far 
apart that not even Webster could stand with one foot in 
one and the other foot in the other section ; and his fate 
was parallel with that of John Dickinson, who essayed a 
similar role during the revolution. Angered at the spirit 
with which his speech was received, Webster threw all his 
influence towards driving through the Whig Convention of 
1852 an endorsement of the compromise of 1850 “ in all 
its parts, 5 ' including, of course, the Fugitive Slave Act. 
The result was his own failure to receive the Whig nomina- 
tion for the presidency, and the downfall of his party. 
Just before the election he died at his home, Marshfield, 
Massachusetts, October 1852. 

Webster was twice married — to Grace Fletcher, of New 
Hampshire, in 1808, and two years after her death to 
Catherine Bayard le Boy, of New York, in 1829. One of 
his sons, Edward, lost his life in the Mexican War ; his 
only surviving child, Fletcher Webster, colonel of a Massa- 
chusetts regiment, was killed at Bull Bun. In marked 
contrast to Webster’s wonderfully able treatment of public 
financial affairs, his management of his private finances 
was notoriously shiftless, — so much so that, in his later 
years, the care of them was assumed by a voluntary com- 
mittee of Boston business men. Like other men of his 
time, ho was neither careful nor temperate in table enjoy- 
ment. Washington people still tell of the enthusiasm with 
which, after dinner, he once insisted on standing up in a 
theatre box, to join in the chorus of the American national 
hymn. He was a devoted angler, and intensely interested 
in scientific agriculture ; much of his Private Correspond- 
ence is connected with the latter subject. 

Webster named as his literary executors Edward Everett, C. C. 
Felton, George Tickuor, and George Tieknor Curtis. By this 
arrangement the standard edition of his Works, in six volumes, 
appeared (1851 ). In the first volume is a Life by Everett. Sec also 
Webster’s Private Correspondents, Knapp’s Life of Webster (1835), 
March’s Meminisccntrs of Congress (1850), Lanmau's Private Life of 
Webster (1856), Curtis’s Life of Webster (I860), Harvey’s Berninis- 
c&nm of Webster (1877), Lodge’s Life of Webster (1883). (A. J. ) 
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WEBSTEB, John, the greatest of Shakes peavo’s con- 
temporaries or successors, was a wiitcr for the stage in the 
year 1601, and published in 152 L the city pageant for 
that year, “invented and written by John Webster, 
merchant-tailor.” In the same year a tragedy by Foul 
and Webster was licensed for the stage ; it is one of tho 
numberless treasures now lost to us through the cmolt&s- 
ness of genius or the malignity of chance. Beyond the 
period included between these two dates there are no 
tiaces to be found of his existence ; nor is any tiling kno\ it 
of it with any certainty duiing that period, except that 
seven plays appeared with his name on the title page, three 
of them only the work of his unassisted hand. HE first 
noteworthy appearance in piint, as iar as we know, was 
as the author of certain additions to Mars ton s tragi- 
comedy of The Malcontent \ these probably do not extend 
beyond the induction, a curious and vivacious prelude to 
a powerful and irregular work of somewhat moibid and 
sardonic genius. Thrco years later, in 1G07, two comedies 
and a tragedy, “written by Thomas Dekker and John 
Webster,” were given to tho pi ess. The coinedits are 
lively and humorous, full of movement and incident ; but 
the beautiful interlude of poetry which distinguishes the 
second scene of the lourtli act of Westwaid ILo! is 
unmistakably and unquestionably the work of Dekker; 
while the companion comedy of Xotthvnrd JIoJ is com- 
posed throughout of homespun and coarse-grained prose. 
The Famous History of Sir Thomas Wyatt is apparently a 
most awkward and injurious abridgment of a historical 
play in two parts on*a pathetic but undramatic subject, 
the fate of Lady Jane Grey. In this lost play of Lady 
Jane Hey wood, Chettlo, and Bmith had also taken part ; 
so that even in its original form it can hardly have been 
other than a rough piece of patMnvork. There are some 
touches of simple eloquence and rude dramatic ability in 
the mangled and corrupt residue which is all that sun ivos 
of it ; but on the wholo this “history ” is crude, meagre, 
and unimpressive. In 1612 John Webster stood revealed 
to the then somewhat narrow world of readers as a tragic 
poet and dramatist of the very foremost rank in the very 
highest class. Tke White Devil , also known as Vittoria 
Uorombonn. , is a tragedy based on events then compara- 
tively recent — on a chronicle of crime and retribution in 
which the leading circumstances were altered and adapted 
with the most delicate art and the most consummate 
judgment from the incompleteness of incompo&ito reality 
to the requisites of the stage of Shakespeare By him 
alone among English poet=> have the finest scenes and 
passages of this tragedy been ever surpassed or equalled 
in the crowning qualities of tragic or dramatic poetry, — in 
pathos and passion, in subtlety and strength, in harmonious 
variety of art and infallible fidelity to nature. Eleven 
years had elapsed when tho twin masterpiece of its author 
— if not indeed a still greater or more absolute masterpiece 
— was published by the poet who had given it to the stage 
seven years before. The Duchess of Malfy (an Anglicized 
version of Amalfi, corresponding to such designations as 
Florence, Venice, and Naples) was probably brought on 
the stage about the time of the death of Shakespeare ; it 
was first printed in the memorable year which witnessed 
the first publication of his collected plays. This tragedy 
stands out among its compeers as one of the imperish- 
able and ineradicable landmarks of literature. All the 
great qualities apparent in The White Devil reappear in 
The Duchess of Malfy , combined with a yet more per- 
fect execution, and utilized with a yet more consummate 
skill. No poet has ever so long and so successfully sus- 
tained at their utmost height and intensity the expressed 
emotions and the united effects of terror and pity. The 
transcendent imagination and the impassioned sympathy 
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which inspire this most tragic of all tragedies save King 
Ltm aie liibtd together in the fouith act into a cieation 
\» Inch has hauliy been excelled for unflagging energy of 
impics-aon and of pathos in all the diamatie or poetic 
litciatuie ol the woild. Its wild and fearful sublimity of 
invention is not mote exceptional than the exquisite justice 
and tenderness and subtlety of its expression. Some of 
these executive merits may be found in an ill-constiucted 
and ill conditioned tiagi-coruedy which was printed in the 
same \ ear ; hut few readers will care to remember much 
moie of The Devils Law-Case than the admirable scenes 
and passages which found favour in the unerring and 
untnmg sight of Webster’s hist and Huai interpreter or 
commentator, Charles Lamb. Thirty-one years later the 
noble tragedy of Appkts and Yuginia was given to the 
world, — a work which would alone have sufficed to per- 
petuate the memory of its author among all competent 
lovers of English poetry at its best Seven years after- 
wards an unprincipled and ignorant bookseller published, 
under the title of A Cure for a Cud old, a piety of which 
he assigned the authorship to John Webster and William 
“Rowley. This attribution may or may not be accurate ; 
the play is a mixture of coarsely realistic farce and grace- 
fully romantic comedy. An elegy on Henry, prince of 
Wales, and a few slight occasional verses, compose the rest 
of Webster’s remaining works. 

Webster's claims to a place among the chief wiiteis of his country 
vvcic ignoiul ioi npwaids of two centimes. In 1830 the Rev 
Alexcinch 1 D^ce fust collected and edited the woiks of a poet who 
had found his (ml adequate iecognition # tweiity-tvo years eailiei 
at the pious xnd lot tuna to hands ol Lamb. But we cannot imagine 
that a pu acntnnont oi even a toieknowlodge of this long delay in 
tlic payment of a debt so long due fioin his coimtiymen to the 
memoiy of sogicai a poet would seriously have distuibed or dis- 
tressed the imud ol the man who has given us the clue to his 
liatuie m a single mid an impenshahlo sentence— “ I icst silent in 
my own woik " (A. C. S.) 

WEBSTER, Noah (1758-1843), American lexico- 
grapher, was descended on the father’s side from John 
Webster of Warwickshire, England, one of the original 
settler s at Hartford, and for a time governor of Connecti- 
cut, and on the mothei’s side from William Bradford, 
second governor of Plymouth and one of the founders of 
that colony. He was the son of a farmer, and was born 
in West Haitfoid, Connecticut, 16th October 1758. In 
his early years he was engaged in agricultuial work, but 
attended a district school in the winter, and when fourteen 
years of age began the study of the classics under the 
Rev. Nathan Peikins, D.D. He entered the freshman’s 
class at Yale College in 1774, and while in his junior year 
there he took part as a volunteer in the expedition against 
General Burgoyne. After graduating in 1 7 7 8 he supported 
himself by teaching while prosecuting the study of law. 
Having begun at this time to note down every word whose 
meaning he did not properly understand, he was first led 
to conceive the scheme of a new dictionary from his 
frequent inability to find proper definitions of words in 
those in current use. His experience as a teacher soon 
convinced him also of the need of better instruction books 
in English, and this he endeavoured to supply by his 
Grammatical Institute of the English Language, the first 
part of which appeared in 1783, and a second and third 
part in the following years. It comprehended a spelling- 
book, English grammar, and compilation of English 
reading, and very soon found a place in most of the 
schools of the United States. In 1785 he prepared a 
course of lectures on the English language, which he 
delivered in the principal American cities, and published 
in 1789 under the title Dissertations on the English 
Language. Meanwhile he also continued to take a deep 
interest in all prominent political questions. In his 
Sketches of American Policy (1784) he made the first 


distinct proposal for a new constitution foi the Yati u l 
States, and when the woik of the conmu-siom i, wo 
completed in 1787 he was asked by Hum tu iuomm* ml 
the new constitution to the American peoph , winch he did 
in an Eaay/iwaUun of the Leading Pi uu iglt s of thi }\d< mf 
Constitution. After his marnage in 1789 he otibhshcu 
himself in the practice of law dt ITaitfoid In 3793 he 
wato induced to found at New Yoik a paper <alif 1 
Ahnnva, with which was connected the FJuald, d muj 
weekly ; the titles, of the papers wcie subsequently altuui 
respectively to the Commemal Advutiser and tlu 
Tori Sperinto). In 1795 he contributed to lib ptpu 
several ai tides, under the signatme of (Juitius, in vutdi 
cation of Jay’s treaty with Guat Bntain whiGi woie 
repiinted and had considerable efieet in allaying oppositu u 
to it. In 1798 he icmoved to New Haven, vriiit h town lit 
was chosen soon afterwards to represent in the geumal 
assembly of Connecticut. In 1802 appealed hk well 
known treatise on The Rights of Kuituih. llavinq 
lemoved in 1812 to Amherst, he took there a leading pait 
in the establishment of the academy and then of tin 
college, of which he was chosen the fiist pu sulont. I It 
also represented Amheist in the court of Masqat busett- 
In 1822 he returned to New Uavon Meanvlule in 
lexicogiaphical studies, though much intetinpled l*} 
his professional and political duties, had nevtr been 
entirely suspended. In 180G he published hL Cm 
pendious Dictionary of the English Langvmg, but tin 
wrs only preparatory to a larger woik. In 1*2 1 In >ih d 
foi Europe to complete his reseaiches, and rtU« j -pouhn 
some time in Paris continued his laboms in tin him; 
at Cambridge, where he finished the dictionary. Lt w l 
published in 1828, and a second edition with nnny 
additions appeared in 1841. lie also coniphtul iG 
revision of an appendix a few <layt» before 2ii* <1< ath, vbn 1 
took place 20th May 1813. 

In 1833 Webster published an edition, ol tin PnM , 4 i t a 
amendments of the language,” and again iu 1SJ9 m nhti *j 
the New Testament. In eaily hie lie wrote i Hi '*// vt * 
United StaUs , of which a uvistd edition <ipp< uni u 1 ,0. H 
was also the author of Historical Noti u <>/ Ihtnl tii / It tin 
and Insurance Gomyanvs (1802), ami a Collation »t Vti 
Political and Literary Suhjetts (1843) feint < his d< tfb * r* 
revised and enlaigcd editions of the Victwmnt havt «ipj (ml. \ 
was tlioiesult ol much labour and rot nidi, and on ui i n mn , 
as well as for the clearness and cutfiiluos ut jt ^iinncvi t ,i 
still holds a leading plat e among dieliomm s ol tin Hit Is h 1 i 
guage, especially^ in America. A biogiaphy of U r »b<P i, h 4 
Goodrich, D.D., is prefixed to the quaito < ditions ol tlu jit to o 

WEBSTER, Thomas (1800-1886), figure pnnhi* v. 
born at Ranelagh Street, Pimlico, London, on Mur h 
1800. His father was a member of the hou t hold ui 
Geoige IIL; and the son, having shown an aptitude leu 
music, became a chorister in the Chaptd Uo\ al, St Jena * . 
He, however, developed a still stronger love for painting mid 
iu 1821 he was admitted student of the Royal Acaduuy, to 
whose exhibition ho contributed, in J82J, portraits ol Mi- 
Robinson and Family. In the following year be gained 
the first medal in the school of painting. Till i 879 lu con 
tinued to exhibit in the Royal Academy work of a <ri uial 
and gently humorous character, dealing commonly with 
subjects of familiar incident, and especially oi child iiio. 
Many of these were exceedingly popular, putticuhuly liis 
Punch (1810), which procured in 1811 his election as 
A.R.A., followed five years later by full membomhip. He 
became an honorary retired academician in 1877, and 
died at Cranbrook, Kent, on September 23, 1886. Ills 
Going info School, or the Truant (1836), and hm Dame’s 
School (1845) are in the National Gallery, and live of his 
works are in the South Kensington Museum. Many of 
his paintings have been transcribed by Lumb Stocks, 
A.R^A, and other of the best engravers of the time. 
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WEDDERBURN, Alexander (1733-1805), Baron 
Loughboiough in 1780, eail of ltosslyn in 1801, loid high 
(Lancollor of Great Britain, was the cldebt son of Peter 
Muldeilmin (a lord of .session as Loid Chesterhall), and 
uas Ihu n in East Lothian on 13th February 1733. lie 
acquired tbe ludimentb of his education at Dalkeith, and in 
Ins fourteenth year was sent to the university of Edin- 
burgh, where lie matiiculated on 18th March 1746. It 
was fiom the first his desire to practise at the English bar, 
though in dcfoience to his father’s wishes ho qualified as an 
advocate at Edinburgh on 29th Juno 1754, and ho did 
not neglect to enter himself at the Inner Temple on 8th 
May 1753, so that he might keep the Easter and Tiinity 
terns in that year. His lather was called to the bench in 
1755, and for the next three years Wedderburn stuck to his 
practice in Edinburgh, during which period he zealously, 
with an eye to the main chance, employed bis oiatorical 
powers in tbe General Assembly of the Church of Scotland, 
and passed his evenings in the social and argumentative 
clubs which abound in its capital. In 1755 a shortlived 
precursor of the more famous Edinburgh Beoieio of a later 
generation was started in Edinburgh, and it is chiefly 
remembered now from the circumstance that in its pages 
Adam Hmith criticized the dictionary of Dr Johnson, and 
that the contents of its two numbers were edited by 
Wedderburn. The dean of faculty at this time, Lockhart, 
afterwards Loid Covington, a lawyer notorious for his 
harsh demeanour, iu the autumn of 1757 assailed Wedder- 
burn with more than ordinary insolence. His victim re- 
torted with extraordinary powers of invective, and on being 
rebuked by the bench declined to retract or apologize, but 
placed his gown upon the table, and with a low bow left 
the court for ever. It was long supposed that this step 
was unpremeditated, but it is now believed that the alter- 
cation only made him act upon his previous decision of 
quitting the Scottish for the English courts. Through his 
prudence in having taken the preliminary steps some years 
previously he was called to the English bar at the Inner 
Temple on 25th November 1757. In his new position he 
acted with characteristic energy. To shake off his native 
accent and to acquire the graces of oratorical action, he en- 
gaged the services of Sheridan and Macklin. To secure 
business and to conduct his cases with adequate knowledge, 
ho diligently studied the forms of English law, he solicited 
Strahan, the printer, “to get him employed in city causes,” 
and he entered into social intercourse (as is noted in 
Alexander Cailyle’s autobiography) with busy London 
solicitors, such as the brothers Dagge. His local connex- 
ions and the incidents of his previous career introduced 
him to the notice of his countrymen Lords Bute and 
Mansfield. "When Bute was prime minister this legal 
satellite used, says Dr Johnson, to go on errands for him, 
and it is to Wedderburn’s credit that he first suggested to 
the premier the propriety of granting Johnson a pension. 
Through the favour of the royal favourite he was returned 
to parliament (28th December 1761) for the Ayr burghs, 
and in consequence of the same patronage he was introduced 
into Churchill’s Bosriad as “a pert prim prater,” conspicuous 
for “guilt in his heart and famine in his face,” In 1763 
he became king’s counsel and bencher of Lincoln’s Inn, and 
for a short time went the northern circuits, but was more 
successful in obtaining business in the Court of Chancery. 
He obtained a considerable addition to his resources 
(Carlyle puts the amount at £10,000) on his marriage 
(31st December 1767) to Betty Anne, sole child and heiress 
of John Dawson of Marly in Yorkshire. When George 
Grenville, whose principles leaned to Toryism, quarrelled 
with the court, Wedderburn affected to regard him as his 
leader in politics. At the dissolution in the spring of 1768 
he was returned by Sir Lawrence Dundas for Richmond as 
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a Tory, but in the struggles over Wilkes he took the popular 
side of “Wilkes and liberty,” and lesigned his seat (May 
1769). In the opinion of the people lie was now legal ded 
as the embodiment of all legal viiiue ; his health was toasted 
at the dinners of the Whigs amid rounds of applause, and, 
in recompense for the loss of his seat in parliament, he 
was returned by Lord Clive foi his pocket-borough of 
Bishop’s Castle, in Shropshire (January 1770). Duiing 
the next session he acted vigorously in opposition, but his 
conduct was always viewed with distrust by kL new 
associates, and his attacks on the ministry of Loid North 
grew less and less animated in propoition to its appaient 
fixity of tenure. In January 1771 he was offered and 
accepted thepnzeof solicitor-geneial. The high road to 
the woolsack was now open to his steps, but his defection 
from his foimer path has stamped his character with gcneial 
infamy. Junius wrote of him — “As for Mr Weddeiburn, 
there is something about him which even treachery cannot 
trust,” an<J Colonel Barre attacked him in the House of 
Commons. The new law officer defended his conduct with 
the asseition that his alliance in politics had been with Mi 
George Grenville, and that the connexion had been severed 
on his death. In his new position his services were warmly 
appreciated. He was cool and ready in debate, and when 
his advice was sought for the deliberation of the cabinet it 
was given with promptness and energy. The expression of 
Gibbon that Lord North “was upholden on either hand by 
the majestic sense of Thurlow and the skilful eloquence 
of Wedderburn” wa^not overstrained. All through the 
lengthened folly of the American War his declamation 
consistently employed against the cause of the colonies, but 
one incident in his conduct is indelibly written in histoiy. 
Dr Franklin obtained in 1773, by means of some unknown 
member of parliament, certain letters from ciown officials in 
Massachusetts, written before the outbreak of hostilities, 
and recommending the employment of a military force loi 
the suppression of the discontent which prevailed in 
America. These letters he sent to the speaker of the house 
of assembly, and that body thereupon prayed for the recall 
of the officials. The application came before a committee of 
the privy council, when Wedderburn, amid the umes trained 
applause of the majority of the judges, denounced Franklin 
in unmeasured terms, comparing “the coolness and apathy 
of the wily New Englander ” with the “revengeful temper 
of the negro Zanga ” in Dr Young’s play of the Bevcnge. 
His victim preserved an impassive demeanour, but was cut 
to the quick. Years afterwards, on the termination of the 
war, when ai tides of peace were signed at Versailles — this 
is the usually accepted version of a story on which some 
doubt has been cast — Franklin wore the same clothes which 
ho had worn when exposed to this invective. In June 
1778 Wedderburn was promoted to the post of attorney- 
general, and in the same year he refused the dignity of chief 
baron of the exchequer because the offer was not accom- 
panied by the promise of a peerage. At the dissolution in 
1774 ho had been returned for Okehampton in Devonshire, 
and for Castle Rising in Norfolk, and selected the former 
constituency; on his promotion as leading law officer of the 
crown he returned to his old love of Bishop’s Castle. The 
coveted peerage was not long delayed. In June 1780 he 
was created chief justice of the Court of Common Pleas, 
and he was at the same time gratified by the title of Baron 
Loughborough. For thirteen years he presided over this 
court, and, although liis knowledge of the principles and 
precedents of law was always deficient, his skill in marshal- 
ling his facts and his clearness of diction made his appoint- 
ment generally acceptable. 

During the existence of the coalition ministry of 
North and Fox, the great seal was in commission 
(April to December 1783), and Lord Loughborough held 
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T HIS subject may be best divided for convenience of 
reference into three parts : — I. Scientific, including 
the facts and data usually needed tor scientific ref ei once ; 
El. Historical, including the principles of research and 
results in ancient metrology; and III. Commercial, in 
eluding the weights and measures ol modern countries as 
used in commerce. 

1. Scientific. 

A unit of length is the distance between two points 
defined by some natural or artificial standard, or a multiple 
of that. For instance, in Britain the unit of the yard is 
defined by the distance between two parallel lines on gold 
studs sunk in a bar ot bronze, when at 62' F., which bar is 
preserved in the Standards Office. There are other units, 
such as the inch, foot, mile, &c.; but, as these are aliquot 
parts or multiples of the yard, there is no separate standard 
provided for them. A unit is an abstract quantity, repre- 
sented by a ceitain standaid, and more or less perfectly 
by copies of the standard. 

A unit of mass is the matter of a standard of mass, or 
a multiple of that. For instance, in Britain the unit of 
the pound is defined by a piece of platinum preserved in 
the Standards Office. 

A unit of weight is the attractive force exerted between 
a unit of mass and some given body at a fixed distance, — 
this force being the weight of thermit in relation to the 
given body, or any other body of equal mass. 1 Usually 
the given body is the earth, and the distance a radius of 
the earth. For instance, the unit of weight in Biitain is 
the attraction between the earth and the standard pound 
when that is placed at sea-level at London, in a vacuum. 
For astronomical comparisons the unit of mass is the sun, 
and a unit of weight is not needed. 

Standards of length are all defined on metal bars at 
present in civilized countries. Yarious natural standards 
have been proposed, such as the length of the polar 
diameter of the earth (inch), the circumfeience of j the 
earth (metre) in a given longitude, a pendulum vibrating 
in one second at a fixed distance from the earth, a wave 
of light emitted by an incandescent gas, &c. But the 
difficulty of ascertaining the exact value of these lengths 
prevents any material standard being based upon them 
with, the amount of accuracy that actual measurements, 
to be taken from the standard, require. A natural 
standard is therefore only a matter of sentiment. 

Standards of length are of two types, the defining 
points being either at a certain part of two parallel lines 
engraven in one plane (a line-standard), or else points on 
two parallel surfaces, which can only be observed by contact 
(an end-standard). The first type is always used for 
accurate purposes. Units of surface are always directly 
related to standards of length, without any separate 
standards. Volume is either determined by the lineal 
dimensions of a space or a solid, or, for accurate pur- 
poses, by the mass of water contained in a volume at 
a given temperature, which again is measured either by 
liquid measure, or, more accurately, by weight. The 
standard of volume in Britain is a hollow cylinder of 
bronze, with a plate glass cover, when at G2° (gallon), 
legally defined as 277*274 cubic inches, or containing 10 
pounds of water at 62° F. 

Comparisons . — Lengths nearly equal are compared 

1 , wor ^ 'w^ht has in common tu#e two meanings,— (1) the force 
exerted between the earth and a body, and (2) a mass which is 
weighed against other bodies. In scientific nso, however, weight 
insane only a property of matter by which it is most convenient to 
compare the relative amounts of masses, 


I) MEASURES 

accurately by fixing two micrometer microscopes with 
their axes parallel, and at the required distance apart, on 
a massive support which will not quickly vary with 
temperature ; then the two lengths to be compared, e g , 
the standard yaid and another, are alternately placed 
beneath the microscopes, and their lengths observed several 
times. The error of a single observation m the StandanL 
Depaitment is stated to be a 100,000lh of an inch Fui 
fractional lengths a divided bai is lequired, tlie accrual y 
of which is ascertained by a shorter nicasui c, w Inch can be 
compared with successive sections of the whole b ngili b) 
micrometers. For oidinaiy pui poses, vJbuo not th in 
•001 inch is to be observed, measures way be phuui in 
contact if one is divided on the edge, and the i uni pa ns m 
made with a magnifier. In large field-work the end ol 
a measure are transferred vertically to the ground by 
a small transit instrument oi theodolite. End musuu -> 
between surfaces are read by means of a pan ol io,i< ut 
pieces bearinglme marks, the value of which is « itaim i 7 
separately, or by a second end-measuie; if both rm t-»m* ■» 
bear a line for observation, reversals then give the value oi 
each measure. 

Volumes are always most accurately defined by linn 
weight of water, as weighing can be more normal' h di w 
than measuring. It the volume is hoiloiv, it ma) bi filial 
with water and closed with a sheet ol plilc oj n 

solid the body may be weighed in venter and oat, fit 
difference giving the weight of its volume of wab i. Un 
fortunately the relation between water -weight ami akolub 
volume is not yet accurately known. Volume i ol liquid 
are similarly ascertained by their weight. Volunn oi „ i 
are measured in a graduated glass vessel invuted ova a 
liquid, or for commercial purposes by some form of 
registering flow-meter. 

Masses are compared by the Balance (g.v.), which itnj 
he made to indicate a 100,000,000th of ilie ma^ Tin j 
may also be estimated, not by their attractive loiu In m 
balanced by an equal mass, but by (he elu -fluty of a 
spring; this, which is the only tme weighing- machlw 
showing weight and not mass, is useful for r email 
purposes, owing to its quick indication ; the most a< t urak 
form probably is that with angular readings/' 

Temperature and the Atmosphere.— All the serious difti 
culties of weighing and measuring result from the iuuh ,, 
the. effects of which and their corrections we will brief!) 
notice. In measurement, since all bodies expand by lit, it, 
the temperature at which any measure or slaudaid bar 
represents the abstract unit require* to bo accurate 1) 
stated and observed, the accuracy of optical observation 
being about equal to of a degree F. of expansion in a 
standard. Great accuracy is therefore needed in the 
manufacture and reading of thermometers, and care that 
the standard and the thermometer shall bo at the same 
temperature. Another method is to attach a parallel bar 
of very expansible metal to one end of the standard, and 
read its length on the standard at the other end; this 
ensures a more thorough uniformity of mean tomperatui e 
between the standard and the heat-measurer. The most 
accurate method is by immersing the measures in a liquid, 
of which the temperature is read by several thermometers; 
but this is scarcely needful unless high or low tempei atures 
are required to ascertain the rate of expansion. A room 
with thick walls, double windows, and the temperature 
regulated by a gas stove is practically sufficiently equable 
for comparisons. 

The temperature adopted for the standards is not the 
2 See Nature , xxx, 205, * 
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ftame in different countries. In Britain 62° F. lias been 
adopted since the revision of the standards in 1822, as 
being a convenient average tunperatuie for woik; but, as 
it is purely a temperature of convenience, the rather higher 
point of 68° F. would be better. In any case an aliquot 
part of the thermal unit from freezing to boiling of water 
should be adopted; 62 is J and 68° is J of this interval 
"Whether a much higher temperature would not be more 
conducive to accuiacy is a question; 92°, or J of tbe 
theimal unit, would be so near the tempeiature of the 
obsencr’s slnn and breath that measures and balances 
could be appioached with less production of srror; and 
su< h a heat does not at all hinder accurate observing. The 
French temperature of 32° F. foi standards has abandoned 
all oilier considerations in favour of readily fixing the 
temperature in pi active by melting ice. This is a ready 
means of regulation, but a point so far from ordinary 
working temperatures has two great disadvantages: the 
obsu vei\ warmth produces more error, and the corrections 
for all observations not iced are so laige that the rates of 
expansion require to be known very accurately for every 
substance employed. For water their standard tempeia- 
tuie is 39°*2 F., when it is at its maximum density ; this 
lias the advantage that the density varies less with 
icmperatme than at any other point, but it is very doubt- 
ful if this is much used for actual work. 

No substance expands uniformly with temperature, 
mo^t materials expanding more rapidly at higher tempera- 
tures. Tiro expansion of rods of the following metals, of 
100 inches long, is given in decimals of an inch for the 
90° from 32° to 122° F. (0 to 50° 0.), and from 122° to 
212° F. (50° to 100° C.): 1 — 



Clal mum 

Platmo 

milium 

Slid 

Iron 

Bion'o.] 

Biass 

Zinc. 

1 ,2 to 12 2 4 

om 

01)3 

■05 .>6 

0391 

0&76 1 

0915 

1469 

122 to 212° 

0171 

0114 

0574 

•0637 

0927 | 


1117 


But variations of 3 or 4 per cent, may easily be found in 
tlie i ales of different specimens apparently alike; hence 
ihe individual expansion of every important measure 
nculs to be ascertained. 

Weighing is complicated by being done in a dense and 
variable atmosphere, unless — as in the most refined work 
— the whole balance is placed in a vacuum. "When in the 
air all bodies placed in the balance must, for accurate 
purposes, havo their volume known ; and the weight of an 
equal volume of such air as they are weighed in must be 
added to their apparent weight to get their true weight. 
The weight of air displaced by a pound of the following 
materials is given in grains, at temperature 62° F., 
barometer 30 inches, — also with barometer 29 inches 
(temperature 62°), and with temperature 32° (barometer 
30 inches), to illustrate the variation 2 (allowing for 
contraction of the material as well): — 



Platinum 

Brass. 

Gilt 

Bi on 70 

Ii on, u ith Lo id 
Adjustment 

Qiuitz 

Glass. 

Watei. 

Sp <*i 

21*157 

8 113 

8 281 

7127 

2 650 

2 518 

3 000 

12 >0 

101 

1 017 

! 1029 

1 19(3 1 

3 217 

3 3S5 

& 523 

62°, 29 

•990 

1 012 

995 

l r>6 

3 110 

3 272 

& 240 

ij°, jO 

429 

1 112 

1093 1 

1 271 

3 122 

<3 GOO 

9 U3C 


The above is for London at sea-level; but where the 
force of gravity is less 30 inches height of mercury will 
weigh less, and wxll therefore balance a less weight of air ; 
the air allowance must therefore be less for 30 inches of 
mercury barometer in lower latitudes and greater heights 
over soa-level. The change, for instance, in the allowance 
of air equal to the brass pound will make it, instead of 

1 Computed from Fweou, Am. Bur. Bony., 1878. 

2 Computed from Chisholm, ’Weighing and Measuring, 1877, p. 
162; also see p. 158. 
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1*017 grains, become 1*046 when 15,000 feet above the 
sea, or 10° FI. of London. Hence this reduction need 
rarely be noticed. The composition of the air also varies, 
and most seriously in the amount of aqueous vapour ; the 
above is oi dinary air, but if quite dry the 1*047 grains 
would become 1*052 grams; the change in carbonic acid 
is quite immaterial, unless in very close j'ooms, so that it 
may be concluded that the moistuie of the air is the main 
point to be noted, aitci its temperature and pressure, — 
small errors in any of these thiee data making far moie 
difference than any other compensation that can be made 
in the weight of air. 

The more complex allowances lor the expansion ol water 
in glass, biass, or other vessels we need not enter on here; 
the principles aie simple, but the data ic quire to be 
accuiately determined for the material in question. The 
expansion of w T ater is, however, bo often in question, 
especially for taking specific gravities, that it is here given. 
A constant volume which contains or displaces 10,000 
grains of water at 62° will contain 3 — 

At >2° r (0° C ), 10,009 s4 ffi uns ! At C2 n V (16 ,° C ), 10,000 00 giains 

,, 2 1 (1° O), 10.UI I 20 „ „ <S 1.(20° O ), 9,992 76 , 

„ 50 1 (10 C), 10 , 00 s so „ I „ S6 f (arc.) 9, 068-76 „ 

Hence if a specific gravity is observed at any of these 

temperatures it must be x the corresponding weight ~- 
10,000 to reduce it to a companson with water at 62°; 
the expansion of the body obseivcd is another cjuestion 
altogether, and must be compensated also. 

The weight of a cubic inch, oi other linearly measured 
volume, of water is no$ yet very accurately known. The 
obseivations have been made by weighing closed hollow 
metal cases in and out of water (thus obtaining the weight 
of an equal volume of water), and then gauging the size of 
the ca&e with exactitude. Cubes cylinders, and spheres 
have been employed. The results are : i — 




Cubic 

Cnbie 

Cubic 



Inch at 

Foot at 

Decimt ti e 



62° r. 

62° I 

at 4° C. 



Gi .uns 

Ounces 

fli amines 

1793 

In rianec.by Lcfu i e-Gmo in (legal The nch) 

25*2 603 

997 70 

1000 000 

1797 

1821 

) In England, by bliuckbm gli and K xtu ) 

{* (lc„al But isIi) | 

252 724 

998 18 

1000 480 

1825 

{in Sweden, by Bei/clms, Suiubug, > 

( and Akumann. ... j 

252 678 

99b 00 

1000 296 

IS JO 

j In Austim, by Stampfei 

232 515 

997 o3 

949 65 j 

IS 11 

In Ruhbii, by Kupikr 

*25 2*( 00 

997 69 

999 4S9 


National Standards and Copus . — Having now noticed 
the principles and constants involved, we will consider the 
British and metric standards, the only ones now used in 
scientific work. 

The imperial standard yard is a bronze bar 38 inches 
long, 1 inch square; the defining lines, 36 inches apart, are 
cut on gold studs, sunk in holes, so that their surface passes 
through the axis of the bar. Thus flexure does not tend 
to tip the engraved surfaces nearer or farther apart. This 
bar when in use i ests on a lever frame, which supports it 
at 8 points, 4*78 inches apart, on rollers which divide the 
pressure exactly equally. 5 This standard is in actual use 
for all important comparisons at the Standards Office. 
Four copies, which are all equal to it, within of tempera- 
ture, are deposited in other places in case of injury or 
loss of the standard. The standard pound is a thick disk 
of platinum about 1J inches across, and 1 inch high, with 
a shallow groove around it near the top. Four copies are 
deposited with the above copies of the yard. For public 
use there are a series of end-standards exposed on the 
outer wall of Greenwich observatory; and a length of 100 
feet, and another of 66 feet (1 chain), marked on brass 

3 Computed horn Repot t of Standards Department, 1883. 

4 Computed fioiu (Jhi&Iiohn, op. cit ., p. 112, 

e See Chisholm, op. Qit. t pp, 188, 189. For less lefined purposes 
measuring bais should he supported on two points, 21 per cent, of the 
whole length from ihe ends. This equalizes the strains in the curves, 
and makes a minimum distortion. 
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plates let into the gianite step along the back of Trafalgar 
Square. As this is a practically imaiiable earth-fast 
standard, and most comement lor lcfcrem e, it is impoitant 
to know the minute enois of it, as determined by the 
Standaids Department. 1 Starting from 0 the errors aie m 
inches — 

ito TO 20 °0 40 ",0 (0 70 "0 00 100 feet 

moi 0 - 007 - 01 1 - 022 - 01 » - OOS - 007 1 011 + 021 + 0 17 - OOS mclits 

The mean uncertainty in these values is 003, and the 
greatest uncertainty Oi. The total length of the ehain 
standaid js —019 inch hom the Until. There is also a 
public balance piowded at (Uecmuch observatoiy, which 
shows the accuracy oi any pound weight placed upon it. 
For hnpoitanl scientific dandnids comparisons are made 
gratuitously, as a rnattei of courtesy, by the offkuls of the 
Standards Office, 7 Old PaLwe Yard, Westminster. The 
most delicate weighings are all performed m a vacuum 
case with glass sides, which is so constructed that the 
weights can bo exchanged from one aim to the other 
without opening the case, so as to obfain double 
weighings. 

The toleration of error in copies for scientific purposes, 
by the Standards Department, is *0005 inch on the yard 
or lesser lengths, about equal to 15 divisions of the 
micrometer j on the pound *0025 grain, about J a division 
of the official balances ; on the ounce ‘001 grain ; on the 
gallon 1 grain ; and on the cubic foot 4 grains. The 
toleration tor commercial copies is *005 on the yard, *001 
on the loot and under, and *1 grain on weights of 1 ounce 
to 1 pound. 2 The Standards Commission of 1851 recow 
mendod a limit of 1 in 20,000. 

For practical work of moderate accuracy the most 
convenient forms of measures are— for lengths under a 
foot, feather-edge metal'scales divided to ^ inch (finer 
divisions are only confusing, and of an inch can be 
safely read by estimation) ; lor lengths of 1 to 10 feet, 
metal tubes or deep bars bearing lme-divisions, and with, 
permanent feet attached at 21 per cent, fiom either end, 
so that the deformation by flexure is always the same; for 
long distances a steel tape with fine divisions scratched 
across it and numbered by etching. The most accurate way 
of using such a tape is not to prepaio a flatbed for it, but 
to support it at points not more than 50 feet apart ; then 
by observing the distances and levels of these points, and 
knowing the weight of the tape, the correction for the 
sloping distance between tho points and the difference of 
the catenary length of the tape from the straight distance 
can bo precisely calculated ; the corrections for stretching 
of the tape (best done by a lever arm with fixed weight), 
and for temperature, are all that are needful besides. 

The fiist French standard metio (of 1799) is a platinum 
bar end-standaid of about 1 inch wide and } inch thick ; 
the new standard of the International Metric Commission 
is a line-standard of plalino-iridium, 40 inches long and 
;8 inches square, grooved out on all four sides so that 
its section is between x and H form ; this provides the 
greatest rigidity, and also a surface in the axis of the bar 
to bear the linos of the standard. The new standard 
kilogramme, like the old one, is a cylinder of platinum of 
equal diameter and height. These new standards are pre- 
served in the International Metric Bureau at Paris, to 
which seventeen nations contribute in support and direc- 
tion, and in which the most refined methods of comparison 
are adopted. For lineal comparisons the alternate sub- 
stitution of the measures on a sliding bed beneath fixed 
micrometer microscopes is provided as in the British office, 
and a hath for the heating of one measure in a liquid to 
ascertain it 3 expansion. For weighing four balances arc 

1 Report of Waulen of the Standard*, 1875. ~ j 

* £#pw£ of Widest, 1868, see also 1872. ! 


provided, each with mechanism fertile trail ^position o! ih» 
weights, and the lowering of the balance into play on it , 
bearings, so that weighings can be pertonued at l > 
feet distance from the balance, thus avoiding the diduib- 
ance caused by tho waimth of the obseiver. The ic iduu > 
oi tho balance scale are made by a fixed telescope the 
motion being obseived by the leilexion of a fixed .scab 
fiom a mnror attached to the beam of the balance. in 
this bureau aie also an equally fine hydioslatie ha law o ioi 
taking specific gia\itics by water weighing, a stand ml 
barometer, and au air tlicimometer, with all subsidum 
apparatus. The special work of the buicau is tin <cn 
stiuetion and companson of metiic standaids for all the 
countiies suppoitiug it, and foi scientific work of all kimb 
The legal tlicoiy of the Butikh. system oi veubts aid 
measures is — (A) the standaid yard, with all lineal mi ism c 
and their squaios and cubes based upon tint ; (Pq the 
standaid pound of 7000 giams, with all weights bis*d 
upon that, with the tioy pound of 57G0 giams ler hade 
purposes; ((J) the standard gallon (lud mullipJt and 
fiactions of it), declared to contain 10 lb oi \wtei ,d 
62° F., being in volume 277 271 cubic lining wlmh urn 
tain each 252*724 grains of water in a wnuum M bj , 
or 252 458 giams of watci weighed wall bnus v< i hU in 
air of 62° with the barometer at ‘>0 imhc% 

The legal theory of the metric system ot wii dits an ! 
measures is — (A) tho standaid metie, with decimal bar 1 u » 
and multiples thereof; (P>) lire stand tid Ldom idii.i, 
with decimal fractions and multiples Ihiuo* • (( ) 0, 
litre (with decimal fractions and multiple A d< i lan d to b 
a cube ot metro, and to contain a kiloaiami it oi w tin 
at 4° C. in a vacuum. No standaid litie esi K all iicjitul 
measures being legally fixed by weight. The imh» a 
supposed, when established in 1799, to be a tmi nulboibh 
of the quadrant ot tho eaith tin ough Palis; ii ddm hom 
this theoretical amount by about 1 in fUOO. 

Tho legal e< piivalents between the Butidi end Vun h 
systems aie — metre — 39 57079 indies; kilo'innum 
15132 34871 giains. By tho moroexait (ompiiuon ot 
Captain Clarke (18GG) tho metie (at 0 C , 32 \ ) i 
equal to 39 3701 31 9G inches of tho yard at 02 P * but 
Eogers in 1882 compaied tho metie as 39*57027. li 
must always bo remembered that a Fi on eh mi in of pm 
feet legal exactitudo will, by ex] ending fiom 32 lo 92 
F., become equal to a gieater number of indies wbni flu 
two measures aro placed together ; thus a tw t<< j 
equal to 39*382 inches when compared with \hwl h 
measures at the same tempoiature, and tins is iP fum 
commercial equivalent. Tho kilogramme ih teimnuiiou 
above is that of Professor Miller (1M1), against the kilo 
gramme des Archives, but in 1884 the international kilo 
gramme yielded 15432*35639. 

Portarthtr details we U. W. Chisholm, irntfMnq 
(NatuicsLiies) 1877, and Ihpoitsol tin Wfinlm oi tin SUndud . 
subsequently of the Standaids Depciitimmt (all m Hnltsh Muwum 
Ne^spapei Room), foi all piactioal d ( tails, -esnu idly unmU on 
metie (1868-9), onois of giain v eights (1872), piimiph ■> of imasm- 
mg(long paper of Geimau Stand, uds Commission, tnmsHied 1S/2). 
liafalgai Square stiwlauls (1870), density of water (18H3), tolu.i- 
tionot euot, Ihitiah and inteniatumnl (1883), Ht, unlaid wue and 
pLate g luges m inches (1883), besides mimuous piaetual tables, 
mainly m the cailier numbeis before the wnrdeuship wasmcimd 
m the Board of Ti ado. 

II. Historical. 

Though no line can be drawn between ancient and 
modern metrology, yet, owing to neglect, and paitly to the 
scarcity of materials, there is a gap of more than a 
tho usand years over which the connexion of units H of 

3 In the absence of the artual staudanb of anucut tunTs HkmuIjU 
ot measure and of weight have to be inferred fiom the oilier mnmns : 

i m 2? flimi0 *b ls xxml more or less < lo-w ly deilmd 

amount of length or weight m terms of which matter was measured. 
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measure is mostly guess-work. Hence, except in a few 
cases, we shall not heie consider any units of the Middle 
Ages. A constant dilnculty in studying works on metro- 
logy is the need of distinguishing the absolute facts of the 
case from the web of theory into which each writer has 
woven them, — often the names used, and sometimes the 
veiy existence of the units in question, being until ely an 
assumption of the writei. Therefore wc shall heie take 
the moie pains to show what the actual authority is for 
each conclusion Again, each write, has his own leaning : 
Boekh, to the study of water-volumes and weights, e\ on 
deiiving linear measures therefrom ; Quoipo, <*to the con- 
nexion with Arabic and {Spanish measures ; Brandis, to the 
basis of Assyrian standards ; Mommsen, to coin weights ; 
and Bortolotti to Egyptian units; hut Ilultsih is moie 
general, and appears to give a more equal representation 
of all sides than do other authois. In this article the 
tendency will be to tiust fai moio to actual measures aud 
weights than to the statements of ancient wxitois ; and 
this position seems to be justified by the great increase m 
materials, and the moie accurate means of study of late. 
The usual arrangement by countries has been mainly 
abandoned in favour of following out each unit as a whole, 
without recurring to it separately for evciy locality. 

The materials for study are of three kinds. ( 1 ) Literary , 
both in direct statements in works on measures (e.g., Elias 
of Nisibis), medicine (Galen), and cosmetics (Cleopatra), in 
ready-reckoners (Didymus), clerk’s (katib’s) guides, and 
like handbooks, and in indirect explanations of the equiva- 
lents of measures mentioned by authors (e.g., Josephus). 
But ail such souices aie liable to the most confounding 
on oi s, and some passages lelied on have in any case to 
submit to conjectuial emendation. These authors are of 
gieat value ior connecting the monumental information, 
but must yield more and more to the in ci easing evidence 
of actual weights and measures. Besides this, all their 
evidence is but approximate, often only stating* quantities 
to a half or quarter of the amount, and seldom neaier than 
5 or 10 per cent.; hence they are entirely worthless for all 
the closer questions of the approximation or original 
identity of standards in different countries ; and it is just 
in this line that the imagination of writers has led them 


of the great sources of metrology, — valuable for theii wide 
and detailed range of information, though most unsatis- 
factory on account of the constant temptation to diminish 
their weight, a weakness which seldom allow T s us Lo leckon 
them as of the full standaid Another defect m the evi- 
dence oi coins is that, when one variety of the unit of 
weight was once fixed on tor the coinage, fclieie was (bai- 
ling the dcpicciation) no departure fiom it, became ol the 
need of a fixed value, and hence coins do not show* Hie 
range and charactei of the real variations of units as do 
buildings, or vases or the actual commercial weights. 

Pmnciples of Btudy. — (1) Limit* of Vaiiation in 
Dijhvnt Co 2 >i<i>, Plat < s, and Twit*. — Unfortunately, so 
*\ory littlo is known of the age^ of weights and miasuios 
that this datum — most essential in consalenng theii his- 
tory — has been scarcely conoidei od. In measui c, Egypt lans 
of Dynasty TV. at Gizeh on an average vaiied 1 in 350 
between diifeient buildings (07). Buildings at Beisepohs, 
all of neaily the same age, vaiy in unit 1 in 450 (25). In- 
cluding a greater iange of time and pLee, the Homan foot 
in Italy vaiied during two or three centimes on an aieiage 
■jls liom the mean. Covering a longer time, we find an 
average vaiiation of in the Attic foot (25), L in the 
English foot (25), r )$ in the English itinciary loot (25). 
So we may say that an average vaiiation of you b} tolera- 
tion, extending to double that by change oi place and 
time, is usual in ancient measures. In weights of the 
same place and age theie is a far wider range ; at Defenneli 
(29), within a century probably, the average vaiiation oi 
different units is oU> an< l i.V kho iange being just tlio 
same as in all times and places taken togcthei. Even in 
a set of weights all found togothoi, the average vaiiation 
is only 1 educed to ^ in place of (29). Taking a 
widei iange of place and time, the Homan libxa has an 
average variation of -g# in the examples of bcttei poilod 
(43), and in those of Byzantine ago (44). Altogether, 
we see that weights have descended from original varieties 
with so little intercomparison that no rectification of theii 
values has been made, and honce there is as much vaiiety 
in any one place and time as in all together, xlveiage 
variation may be said to lango from to in diifeient 
units, doubtless greatly due to defective balances. 

2 . Pate of Variation . — Though large dilieiences may 
exist, the rate of genual variation is but slow, — excluding, 
of course, all monetary standards. In Egypt Lhe cubit 
lengthened ytu in some thousands oi years (25, 44). The 
Italian mile has lengthened you & i nce Homan times (2) ; 
the English mile lengthened about - iu four centuries 
(31). The English foot has not appreciably vaiied in 
several centuries (25). Of weights theie are scarce any 
dated, excepting coins, which nearly all decrease ; the 
Attic totradrachm, however, increased ^ in three centuries 
(28), owing probably to its being below the average 
trade weight to begin with. Bouglily dividing tho Homan 
weights, there appears a decrease of from imperial to 
Byzantine times (43). 

3 . Tendency of Variation . — This is, in tho above cases 

of lengths, to an increase in course of time. The Homan 
foot is also probably ,Ju larger than the earlier form of it, 
and the later form in Britain and Africa perhaps another 
uuo (25). Probably measures tend to increase and 

weights to decrease in transmission fiom time to time or 
place to place; but far more data are needed to study 
this. 

4 . Detail * of Variation , — Having noticed variation in 
tho gross, we must next observe its details. The only way 
of examining these is by drawing curves (28, 29), repre- 
senting the frequency of occuirence of all tho variations 
of a unit ; for instance, in tho Egyptian unit — the kat — 
counting in a large number how many occur between 140 

XXIV. — 61 


into tho greatest speculations, unchecked by accuiate evi- 
dence of the original standards. (2) Weight* and measure* 
a< t unity remaining* These are the prime sources, and, as 
they inciease and are more fully studied, so the subject 
will be cleared and obtain a fixed basis. A difficulty has 
boon in the paucity of examples, more due to tho neglect 
of collectors than the rarity of specimens. The number 
oi published weights did not exceed COO of all standards 
a short time ago ; but the collections in the last three 
years from Naucratis (28), 1 Defonneh (29), and Memphis 
(44) have supplied over six times this quantity, and of an 
earlier age than most other examples, while existing 
collections have been more thoroughly examined ; hence 
there is need for a general revision of the whole subject. 
It is above all desirable to make allowances for the changes 
which weights have undergone ; and, as this has only been 
done for the abovo Egyptian collections and that of the 
British Museum, conclusions as to the accurate values of 
different standards will here be drawn from these rather 
than Continental sources. ( 3 ) Objects which have been 
made by measure or weight, and from which the unit of 
construction can be deduced. Buildings will generally 
yield up their builder’s foot or cubit when examined 
(Inductive Metrology , p. 9 ). Vases may also be found 
bearing such relations to one another as to show their unit 
°f vol ume. And coin3 have long been recognized as ono 

1 These figures refer to the hbt ot publications at the end of tho 
present section, p. 489. 
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and 141 grains, 141 and 142, and so on; such numbers 
represented by curves show a l once where any particular 
varieties of the unit lie (see Wankntfi% i. p. 83). This 
method is only applicable where there is a large number 
of examples ; but there is no other way of studying the 
details. The results liom such a study — of the Egyptian 
kat, for example — show that there a’*e so\ cial distinct 
families ortype^ of a unit, which oi ig mated in early time-*, 
have been perpetuated by copying, and reappear alike in 
cnoh locality (sec T<uih 9 ii. pi. 1.). Hence we see that if 
one unit is derived fiom another it may bo possible, by the 
similaiily or ditfeionco of the forms of the ennes, to dis- 
cern whether it was domed by general consent and recog- 
nition liom a s^andaid In the samo condition ot distiibu- 
tion as thu* in vliich we knov it, or whether it was derived 
ftom it iu eariier times before it became so varied, or by 
.-oiiiu one action fuming it horn an individual example of 
the other standard without any variation being trans- 
mitted. As cm knowledge of the age and # locality of 
weights increases these criteria iu curves will pro\o of 
greater value; but even now no consideiation of the con- 
nexion of diffluent units should be made without a graphic 
representation to compare their rotative extent and nature 
of variariou. 

5 Transfer of Units . — The transfer of units from one 
people to another takes place almost always by tiade. 
Hence the value of such evidence in pointing out the 
ancient course of trade, and commercial connexions ( 17 ). 
The great spread of tho Phoenician ^eight on the Mediter- 
ranean, of the Persian in Asia Minor, and of the Assyrian 
in Egypt are evident cases ; and that the decimal weights 
of the laws of Manu ( 43 ) are decidedly not Assyrian or 
Persian, but on exactly, the Phoenician standard, is a 
curious evidence of trade by water and not overland. If, 
as seems probable, units of length may be traced in pro- 
historic remains, they are of great value ; at Stonehenge, 
for instance, the earlier parts arc laid out by the Phoenician 
foot, and the later by the Pelasgo-Roman foot ( 26 ). The 
earlier foot is continually to be traced in other megaliihic 
remains, whereas tho later very seldom occurs ( 25 ). This 
bears strongly on the Phoenician origin of our prehistoric 
civilization. Again, the Belgic foot of the Tungri is tho 
basis of the present English land measures, which we thus 
see are neither Roman nor British in origin, but Belgic. 
Generally a unit is transferred from a higher to a less 
civilized people; but the near resemblance of measures 
in different countries should always be corroborated by 
historical considerations of a probable connexion by com- 
merce or origin (Head, Hist or ia Humor um, xxxvii.). It 
should be borne in naind that in early times the larger 
values, such as mince, would be transmitted by commerce, 
while after the introduction of coinage the lesser values of 
shekels and drachmae would be the units ; and this needs 
notice, because usually a borrowed unit was multiplied or 
divided according to the ideas of the borrowers, and 
strange modifications thus arose. 

6 . Connexions of Lengths, Volumes , and Weights . — This 
is tho most difficult branch of metrology, owing to the 
variety of connexions which can be suggested, to the 
vague information we have, especially on volumes, and to 
the liability of writers to rationalize connexions which 
were never intended. To illustrate how easy it is to go 
astray in this line, observe the continual reference in 
modern handbooks to the cubic foot as 1000 ounces of 
water; also the cubic inch is very nearly 250 grains, while 
the gallon has actually been fixed at 10 lb of water ; the 
first two are certainly mere coincidences, as may very prob- 
ably be the last also, and yet they offer quite as tempting 
a base for theorizing as any connexions in ancient metro- 
logy. No such theories can he counted as more than 
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coincidences which have been adopted, unless we find a 
very exact connexion, or some positive statement of 
origination. The idea of connecting volume and weight 
has received an immense impetus through the metric 
system, but it is not very prominent in ancient times. 
The Egyptians report the weight of a measure of various 
articles, amongst others water ( 6 ), but lay no special 
btress on it; and the fact that there is no measure of 
water equal to a direct decimal multiple of the weight-unit, 
except very high in the scale, does not seem as if the 
volume was directly based upon weight. Again, there are 
many theories oi the equivalence of different cubic cubits 
of water with various multiples of talents (2, 3, iS, 24, 
33 ) ; but connexion by lesser units would bo far moie 
probable, as the primary use of weights is not to weigh 
huge cubical vessels of liquid, but rather small poi lions of 
precious metals. Tho Roman amphora being equal to the 
cubic foot, and containing 80 libixe of water, is one of the 
strongest cases oi such relations, being often mentioned by 
anoiont writers. Yet it appears to be only an approximate 
relation, and therefore probably accidental, as the volume 
by the examples is too large to agree to the cube of the 
length or to the weight, differing or sometimes even 
-j 1 . All that can be said therefore to the many theories 
connecting weight and measure is that they are possible, 
but our knowledge at present docs not admit of proving 
or disproving their exactitude. Certainly vastly more 
evidence is needed before we would, with Bbekh (2), 
derive fundamental measures through the intermediary of 
the cubo roots of volumes. Soutzo wisely remarks on tho 
intrinsic improbability of refined relations of this kind 
{Eta Ions Ponderaux Primitifs, note, p. 4). 

Another idea which has haunted the older metrologists, 
but is still less likely, is the connexion of various measures 
with degrees on the earth’s surface. The lameness of the 
Greeks in angular measurement would alone show that 
they could not derive itinerary measures from long and 
accurately determined distances on the earth. 

7. Connexions ivith Coinage. — From the 7th century 
B.c. onw T ard, the relations of units of weight have been 
complicated by the need of the interrelations of gold, 
silver, and copper coinage ; and various standards have 
been derived theoretically from others through the weight 
of one metal equal in value to a unit of another. That 
this mode of originating standards was greatly promoted, 
if not started, by the use of coinage we may see by the 
rarity of the Persian silver weight (derived from tho 
Assyrian standard), soon after the introduction of coinage, 
as shown in the weights of Defenneh ( 29 ). The relative 
value of gold and silver ( 17 , 21 ) in Asia is agreed gene- 
rally to have been 13£ to 1 iu the early ages of coinage ; 
at Athens in 434 b.c. it was 14:1; in Macedon, 350 u.c., 
12J- : 1 ; in Sicily, 400 b.c., 15 : 1 , and 300 b.c., 12 : 1 ; 
in Italy, in 1st century, it was 12 : 1 , in the later empire 
13*9 : 1, under Justinian 14*4: 1, and in modern times 
15*5 : 1, but at present 23 : 1, — the fluctuations depend- 
ing mainly on the opening of large mines. Silver stood to 
copper in Egypt as 80 : 1 (Brugsch), or 120 : 1 (Revil- 
lout) ; in early Italy and Sicily as 250 : 1 (Mommsen), 
or 120 : 1 (Soutzo), under the empire 120 : 1, under 
Justinian 100 : 1 ; at present it is 150 : 1. The distinc- 
tion of the use of standards for trade in general, or for 
silver or gold in particular, should be noted. The early 
observance of the relative values may be inferred from 
Num. vii, 13, 14, whore silver offerings are 13 and 7 
times the weight of the gold, or of equal value and one- 
half value. 

8 . Legal Regulation of Measures. — Most states have 
preserved official standards, usually in temples under 
priestly custody. The Hebrew “ shekel of the sanctuary 
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is familiar ; the standard volume of the apet was secured 
in the droinus of Anubis at Memphis (35); in Athens, 
besides the standard weight, twelve copies for public com- 
parison were kept in the city • also standard volume 
measures in several places (2) ; at Pompeii the block with 
standard volumes cut in it was found in the portico of the 
forum (33) ; other such standards are known in Greek 
cities (Gythium, Panidum, and Trajanopolis) (ix, 33) ; at 
Rome the standards were kept In the Capitol, and weights 
also in the temple of Hercules (2) ; the standard cubit of 
the Nilometer was before Constantino in Lke Serapseum, 
but was removed by him to the church (2). In England 
the Saxon standards were kept at Winchester before 950 
A.i)., and copies were legally compared and stamped ; the 
Hermans removed them to Westminster to the custody of 
the king’s chamberlains at the exchequer ; and they wore 
preserved in the crypt of Edward the Confessor, while re- 
maining royal property (9). The oldest English standards 
remaining are those ol Henry VII. Many weights have 
been found in the temenos of Demeter at Cnidus, the 
temple of Artemis at Ephesus, and in a temple of Aphro- 
dite at Byblus (44) ; and the making or sale of weights 
may have been a business of the custodians of the temple 
standards. 

9 . Names of Units . — It is needful to observe that most 
names of measures are generic and not specific, and cover 
a great variety of units. Thus foot, digit, palm, cubit, 
stadium, mile, talent, mina, staler, drachm, obol, pound, 
ounce, grain, metrotes, medimnus, modius, hin, and many 
others mean nothing exact unless qualified by the name 
of their country or city. Also, it should be noted that 
some ethnic qualifications have been applied to different 
systems, and such names as Babylonian and Euboic aie 
ambiguous ; the normal value of a standard will therefore 
be used here rather than its name, in order to avoid con- 
fusion, unless specific names exist, such as /cat and uten. 

All quantities stated in this article without distinguish- 
ing names are in British units of inch, cubic inch, or 
grain. 

Stand abds op Length. — M ost ancient measures have been 
derived from ono of two great systems, that of the cubit of 20 63 
inches, or the digit of *729 inch; and both these systems aie found 
in the earliest remains. 

20-63 ins. — First known in Dynasty IV. in Egypt, most 
accurately 20*620 in the Great Pyramid, varying 20*51 to 20*71 in 
Dyn. IY. to VI, (27). Divided decimally in lOOths ; hut usually 
marked in Egypt into 7 palms or 28 digits, approximately ; a 
mere juxtaposition (for convenience) of two incommensurate 
systems (25, 27). The average of several cubit rods remaining is 
20*65, age in general about 1000 me, (33). At Philra, &c,, in 
Roman times 20*70 on the Kilometers (44). This unit is also re- 
corded by cubit lengths scratched on a tomb at Beni Hawaii (44), 
and by dimensions of the tomb of Ramessn IV. and of Edfu 
temple (5) in papyri. From this cubit, mah i, was formed the xylo% 
of 3 cubits, the usual length of a walking-staff ; fathom, nenf, of 
4 cubits, and the JcJict of 40 cubits (18) ; also the schanivs of 12,000 
cubits, actually found marked on the Memplfis-Faium road (44). 

Babylonia had this unit nearly as early as Egypt. The divided 
plotting scales lying on the drawing boards of the statues of Gudoa 
{Nature,, xxviii. 341) are of J 20*89, or a span of 10*44, which is 
divided in 16 digits of *653, a fraction of the cubit also found in 
Egypt. Buildings in Assyria and Babylonia show 20*5 to 20*6. 
Tho Babylonian system was sexagesimal, thus ( 18) — 

liban, 6-qut, 6= animat, G~qanu, 60=sos, 30=parasang, 2s=kaspit. 
*09 inch 3-41 20 6 121 7430 220,000 416,000 

Asia Minor had this unit in early times, — in the temples of 
Ephesus 20 *55, Samos 20 *62 ; Hultseh also claims Prieno 20*90, and 
the stadia of Aphrodisias 20*67, and Laodicoa 20*94. Ten build- 
ings in all give 20*63 mean (18, 25) ; but in Armenia it rose to 20*76 
in late^ Roman times, like the late rise in Egypt (25). It was speci- 
ally divided into -|tb, the foot of Jths being as important as the 
cubit. 

12*45 ins was es P eci * a ^y ^he Greek derivative of tho 20*63 

4 of 20 *75 * cu ^* H originated in Babylonia as the foot of that 

* # * system (24), in accordance with the sexary system 

applied to the early* decimal division of the cubit. In Greece it is 
the most usual unit, occurring in the Propylaa at Athens 12 * 44 , 
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temple at jEgina 12*40, Miloim 12*51, the Olympic com so 12*62, 
bo. (jS); thirteen buildings giving an a to age ol 12 15 mean 
vai ialion *06 (25), = ; of 20 75, nt i ai. *1 0. Tho digit— ] pal teste 
= 1 loot of 12*4; then the system is 

f 1}= cuM, 100" 1 4 ,. 

foot ’ (10 =-ucan 1 , 10-=pkthi on, 6=} siadlon 

12-1 inch lb 7 74 7 121-7 12 7170 

In Etiuria it probably appeals in tombs as 12*15 (25) ; pahips 
in Roman Britain ; and in mednev.d England ns 12*47 (25). 

13*8 ins This foot is seal cely knovn monument ally. On ihrio 
a® / 20*7* Egyptian cubits that is a prominent mark at tho 10th 
J * digit or 14 inches, winch shovs the exist onto oi such 
a measure (33). Ifc became pi eminent wht n adopted by Plnh t<nus 
about 2S0 n.o. as the standard of Pergnmum (42), and probably it 
had been shorily befoie adopted by tho Ptolemies lor Eg} pt. Fiom 
that time it isoneot the principal units in tho litciatuu'(Didymns, 
kc.), and is said to occur in tV temple ot Augustus at Pcigamum ns 
ID'S (18). Fixed by the Romans at 16 digits (13 Roman fool), 
or its cubit at l 4 , Roman feet, it vas legally— IS*?! at 123 r .t\ 
(42); and 7\ Philibert an stadia weio— Roman mile (iS). The 
multiples of the 20*63 cubit aie in Inti* times genu ally reckoned m 
these feet of " cubit. Tbe name “ Babylonian foot” used by 
Bockh (2) is ouly a theory of Iris, fiom which to derive volumes 
and weights*? and no evidence for this ninic, or connexion with 
Babylon, is to hi found. Much has been written ( 2 , 3, 33) on sup- 
posed cubits of about 17-1 8 indies derived fiom 20*63, — mainly, in 
endeavouring to get a basis lor tho Greek and Roman feet, but 
these aie redly connected with the digit system ; and the monu- 
mental or literary evidence for such a division of 20 63 will not 
bear examination. Tlioie is, however, fair evidence for 
ij « on .fg units of 17 ‘30 and 1 *730 or A of 20 *76 in L\ lsmn build- 

* ' °* ings (25) ; and the same is iound in Asia Minor as 17*25 
or J of 20*70. On the Egyptian cubits a small cubit is marked as 
about 17 inches, which may well be this unit, as ; of 20*0 is 17*2 ; 
and, as these marks are placed Injure the 23id digit or 17*0, they 
cannot refer to 6 palms, 1 7*7, which is tho 24th digit, though 
they are usually attributed to that (33). 

We now turn to the second great family based on tho digit. 
This has been so usually confounded with tho 20*63 family, owing 
to the juxtaposition of 28 digits with that cubit in Egypt, that it 
should, be observed how the difficulty, of their incommensurability 
has been felt. For instance, Lopsms (3) supposed two primitive 
cubits of 13 2 and 20*63, to account for 28 digits being only 20*4 
when free from tho cubit of 20*63, — the first 21 digits being in some 
cases made shoiter on the cubits to agree with the true digit standard, 
while the remaining 4 are lengthened to fill up to 20*6. In the 
*727 ins By nast h s IV. and V. in Egypt tho digit is iound in tomb 

* 4 131 ' sculptures as *727 (27); while from a do/un examples 
in the later remains we find the mean *728 (25). A length of 10 
digits is marked on all the inscribed Egyptian cubits as theAksscr 
span ” (33). In Assyria the same digit appears as *730, particularly 
at Nimiuil (25) ; and in Persia buildings show the 10-digit length 
of 7*54 (25). In Syria it was about *728, but variable ; in eastern 
Asia Minor more liko the Persian, being *732 (25). In these cases 
tho digit itself, or decimal multiples, seem to have hwn used. 

18*23 The P lc ‘bh*ock examples of this cubit in Egypt, men- 
tioned by Bockh (2), give IS 23 as a mean, which is 
20 2 5 ^gits of *729, and has no relation to the 20*63 

cubit. This cubit, or one nearly equal, was used 111 Judina in tho 
times of the kings, as tho Biloam inscription names a distaneo of 
1758 feet as roundly 1200 cubits, showing a cubit of about 17*6 
inches. This is also evidently the Olympic cubit ; a nd , in pui suan oe 
of the decimal multiple of ‘the digit found in Egypt and Persia, 
the cubit of 25 digits was \ of tbe orguia of 100 digits, the scries 
being 

old digit, -f ^20Q CU ^’ 10=atn;ma, lO-^stadion. 

*729 inch 1*8*2 72*0 729 7206 

Then, taking \ of the cubit, or } of the orguia, as a foot, the Greeks 
arrived at their foot of 12*14 ; this, though very well known in 
literature, is but rarely fouud, and then generally in the form of 
tho cubit, in monumental measures. The Parthenon step, cele- 
brated as 100 feet wide, and apparently 225 feet long, gives by 
Stuart 12*137, by Penrose 12*165, by Paccard 12*148, differences 
due to scale and not to slips in measuring. Probably 12*16 is tbe 
nearest value. There are but few buildings wrought on this foot 
in Asia Minor, Greece, or Roman remains. The Greek system, 
however, adopted this foot as a basis for decimal multiplication, 
forming 

foot, 10=ncaitta, 10=pletliron. 

12*16 inches 121*6 1216 

which stand as Jth of tho other decimal series based on the 
digit. This is tho agrarian system, in contrast to the orguia 
system, which was the itinerary series (33). 

Then a further modification took place, to avoid the inconven- 
ience of dividing tho foot in 16 J digits, and a now digit was formed 
— longer than any value of the olddigit~~of of the foot, or *780, 
so that the series ran 
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/ 10= Helms 

1 qq ssorc^iia, 10=nmma, 10=sla<3iou. 

•70 inch 7*0 72*0 720 7296 

This formation of the Greek system (25) is only an inference from 
the facts yet known, for we have not suJlicient information to prove 
it, though it seems much the simplest and most likely. history. 

11*02 Seeing the good reasons for this digit having hecn ox- 

I r v potted to the West from Egypt— from the prosenee of the 
10 x /zo. 28*23 cuhit in Egypt, and from the *729 digit being the 

decimal base of the Greek long measures — it is not surprising to imd 
it in use in Italy as a digit, and multiplied by 16 as a loot. The more 
so, as the half of this foot, or 8 digits, is marked off as a measure on 
the Egyptian cubit rods (33). Though Queipo has opposed this con- 
nexion (not noticing the Greek link of the digit), he agrees that it 
is supported by the Egyptian square measure of the plethron, being 
equal to the Roman actus (33). The foot of 11 *6 appears probably 
first in the prehistoric and early Greek remains, and is certainly 
found in Etrurian tomb dimensions as 11*59 (25). Dorpfeld con- 
siders this as the Attic foot, and states the toot of the Greek 
metrological relief at Oxford as IV 65 (or 11 *61, Hultseh). Hence 
we see that it probably passed from the East through Greece to 
Etruria, and thence became the standard foot of Rome; there, 
though divided by the Italian duodecimal system into 12 uncus, 
it always maintained its original 16 digits, which are fcmnd marked 
on some of the foot-measures. The well-known ratio of 25 : 24 
between, the 1216 foot and this wo see to have arisen through one 
being £ of 100 and the other 16 digits, — 163 : l 6 being as 25 : 
24, the legal latio. The mean of a dozen foot-measnres (1) gives 

II *6 16 ± *008, and of loug lengths and buildings 11 *607 ± ’01. In 
Britain and Africa, however, the Romans used a rather longer form 
(25) of about 11*68, or a digit of *730. Their series of measures way 

dhritus, 4=palmus, 4=poi, 5=passus, 128 = stadium, 8=milliare; 

*726 incli 2*90 11*02 58*1 7202 58,100 

also 

uncia *908=^ pes, palmipes 14*52 = 5 palral, cubitus 17*43 = 6 pulmi. 

Either from its Pclasgie or Etrurian use or from Romans, this foot 
appears to have come into prehistoric ftniains, as the circle of 
Stonehenge (26) is 100 feet of 11*68 across, and the same is found 
in one or two other eases. 11 ’60 also appears as the foot of some 
medieval English buildings (25). 

We now pass to units between which we cannot state any con- 
nexion. * 

25 T. — The earliest sign of this cubit is in a chamber at Abydos 
(44) about 1400 u.c. ; thcro, below the sculptures, the plain wall is 
marked out by red designing lines in spaces of 25 T 3 ±’03 inches, 
which have no relation to the size of the chamber or to the sculpture. 
They must therefore have been marked by a workman using, a cubit 
of 25*13. Apart Horn medieval and other very uncertain data, 
such as the Sabbath day’s journey being 2000 middling paces for 
2000 cubits, it appears that Josephus, using the Greek or Roman 
cubit, gives half as many more to each dimension of the temple 
than does the Talmud ; this shows the cubit used in the Talmud 
for teniplo measures to be certainly not under 25 inches. Evidence 
of the early period is given, moreover, by the statement in 1 Kings 
(vii. 26) that the brazen sea held 2000 baths ; the bath being 
about 2300 cubic inches, this would show a cubit of 25 inches. 
The corrupt text in Chronicles of 3000 baths would need a still 
longer cubit; and, if a lesser cubit of 21*6 or 18 inches he taken, 
the result for the size of the bath would be impossibly small. For 
other Jewish cubits see 18*2 and 2V0. Oppert (24) concludes from 
inscriptions that there was in Assyria a royal cubit of J the XJ cubit, 
or 25*20 ; and four monuments show (25) a cubit averaging 25*28. 
For Persia Queipo (33) relies on, and develops, an Arab statement 
that the Arab hashitnm cubit v as the royal Persian, thus fixing it 
at about 25 inches ; and the Persian guorze at present is 25, the 
royal guerze being 14 times this, or 374 inches. As a unit of 1 *013, 
decimally multiplied, is most commonly to be deduced from the 
ancient Persian buildings, wo may take 25 *34 as the nearest ap- 
proach to the ancient Persian nnit. 

21 * 6 .— The circuit of the city wall of Khorsabad (24) is minutely 
stated on a tablet as 24,740 feet (U), and from the actual size 
the H is therefore 10*806 inches. Ilenco the recorded series of 
measures on the Senkerek tablet are valued (Oppert) as— 

/ 20* (palm), 8 5* IT, 6=qanu, 2-su, 5-(n\ 12= us, 30=ka&tu. 

BUS1 ’ \00 =U, «0 =(4 

*18 inch 3*6 10*80 64*8 129*6 648 7,776 223,280 

Other units are the suklum or -417=5*4, and cubit of 2U = 21*6, 
which are not named in this tablet. In Persia (24) the series on 
the same base was— 

vitasti, 2=arasni 3fl0=asparasa, 30=porathaHha, 2=fluv; 

10*7 inches 21*4 7704 231,120 462,240 

probably 

yava, 6=angusta, 10=vltaeti; and #araa=5 arasni; also bazm=2 arasiii. 
*18 inch 1*67 10*7 12*8 21*4 42*8 21*4 

The values here given are from some Persian buildings (25), which 
indicate 21*4, or slightly less; OpperEs value, on less certain data, 
is 21*52. The Egyptian cubits have an arm at 15 digits or about 
10*9 marked on them, which seems like this same unit (33), 


This cubit was also much used by tho Jews (33), and is so often 
referred to that it has eclipsed tho 25 *1 cubit in most writers. The 
Gemara names 3 Jewish cubits (2) of 5, 6, and 7 palms; and, as 
Oppert (24) shows that 25*2 was reckoned 7 palms, 21*6 being 6 
palms, we may reasonably apply this scale to the Gemara list, and 
read it as IS, 21*6, and 25*2 inches. There is also a great amount 
of medieval and other data showing this cubit of 21*6 to have been 
familiar to tho Jews after their captivity ; but thcro is no evidence 
for its earlier date, as there is for tho 25-inch cubit (from the brazen 
sea) and for the 18-inch cubit from the Siloam inscription. 

From Assyria also it passed into Asia Minor, being found on the 
city standard of Ushak in Phrygia (33), engraved as 21*8, divided 
into the Assyrian foot of 10*8, and half and quarter, 5*4 and 2*7. 
Apparently the same unit is found (18) at Heiaclca in Lucania, 
21*86; anil, as thogoneral foot of the South Italians, or Oscan foot 
(18), host defined by the 100 feet square being of tho jugerunt, 
and therefore -=10*80 or half of 21*60. A cubit of 21 *5 seems 
certainly to be indicated in prehistoric teinains in Britain, and also 
in early Christian buildings in Ireland (25). 

2S*2. — Another unit not far different, but yet distinct, is found 
apparently in Punic remains at Carthage (25), about 11*16 (22*32), 
and piobably also in Sardinia as 11*07 (22*14), where it would 
natmally be of Punic origin. In the Ilauran 22*16 is shown by a 
basalt door (British Museum), and perhaps elsewhere in Syria (25). 
It is of some value to trace this measure, since it is indicated by 
some prehistoric English remains as 22*4. 

20 * 0 . — This unit may he that of the pro-Semitic Mesopotamians, 
as it is found al the early tomple of Mukayyir (Ur); and, with a few 
other casos (25), it avorages 19 '97. It is described by Oppert (24), 
from literary sources, as the great IT of 222 susi or 39*96, double of 
19*98 ; from wdiiok was formed a reed of 4 groat IT or 159 ’8. Tho 
same measure decimally divided is also indicated by buildings in 
Asia Minor and Syria (25). 

19 * 2 . — In Persia some buildings at Persepolis and other places 
(25) are constructed on a foot of 9 *6, or cubit of 19 *2 ; while the 
modem Persian arish is 38*27 or 2x19*13. The same is found 
very clearly in Asia Minor (25), averaging 19*3 ; and it is known in 
literature as tho Pythic foot (18, 33) of 9*75, or l of 19*5, if 
Ceusorinus is rightly understood. It may be shown by a mark 
(33) on tho 26tli' digit of Sharpe’s Egyptian cubit = 19 '2 inches. 

13*3. — This measure does not seem to belong to very early times, 
and it may probably have originated in Asia Minor. It is found 
there as 13*35 in buildings. Hultseh gives it rather less, at 13 T, 
as the “ small Asiatic foot.” Thence it passed to Greece, where it 
is found (25) as 13*36. In Romano-Airican remains it is often 
found, rather higher, or 13*45 average (25). It lasted in Asia 
apparently till the building of the palace at Masbita (620 A.D.), 
where it is 13*22, according to tho rough measures we have (25). 
And it may well be the origin of the dir«V Stambuli of 26 *6, twice 
13 '3 . Found in Asia Minor and northern Greece, it does not appear 
unreasonable to connect it, as Ilultsck docs, with the Belgic foot 
of the Tungri, which was legalized (or perhaps introduced) by 
Dmsus when governor, as \ longer than the Roman foot, or 13 *07 ; 
this statement was evidently an approximation by an increase of 2 
digits, so that the small difference from 13*3 is not worth notice. 
Fuitlier tho pertiea was 12 feet of 18 digits, i.c, 9 Drusian feet. 

Turning now to England, we find (25) the commonest building 
foot up to the 15th century averaged 13*22. Here u T e sec the 
Belgic foot passed over to England, and we can fill the gap to a 
considerable extent fioni the itinerary measures. It has been 
shown (31) that the old English mile, at least as far hack as tin* 
13rh century, was of 10 and not 8 furlongs. It was therefore equal 
to 79,200 inches, and divided decimally into 10 furlongs, 100 
chains, or 1000 fathoms. For the existence of this fathom (half 
tho Belgic pertiea) we have the proof of its half, or yard, needing 
to be suppressed by statute (9) in 1439, as “the yard and full 
hand,” or about 40 inches,— evidently the yard of the most usual 
old English foot of 13*22, which would be 39*66. We can restore 
then tho old English system of long measure from the buildings, 
the statute-prohibition, tho surviving chain and furlong, and the 
old English mile shown by maps and itineraries, thus : — 

foot, 3= yard, 2=falIiom, 10=cltain, 10=furlong, 10= mile. 

13*22 39-66 70-32 703 7932 79,320 

Such a regular and extensive system could not have been put into 
use throughout the whole country suddenly in 1250, especially as 
it must havo had to resist the legal foot now in use, which was 
enforced (9) as early as 950. We cannot suppose that such a system 
would be invented and become genoral in face of the laws enforcing 
the 12-inch foot. Therefore it must be dated some time before the 
10th centuiy, and this brings it as near as we can now liope to the 
Belgic foot, which lasted cortainly to the 3d or 4th century, and 
is exactly in the lino of migration of the Belgic tribes into Britain. 
It is remarkable how near this early decimal system of Germany and 
Britain is the double of the modern decimal metric system. Had ib 
not been unhappily driven out by the 12-inch foot, and repressed 
by statutes both against its yard and mile, we should need, hut a 
small change to place our measures in accord with the metre. 
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The Gallic leuga, or league, is a different unit, being 1*59 
British miles, by the very concordant itinerary of the Bordeaux 
pilgrim. This appeal’s to be the great Celtic measure, as opposed 
to tho old English, or Germanic*, mile. In the north-vest of 
England and in Wales this mile lasted as 1*56 British miles till 
1500;. and the perch of those parts was correspondingly longer 
till this century (31). The “old London mile ” was 5000 feet, and 
probably this was tho mile which was modified to 5280 feet, or 8 
furlongs, and so became the British statute mile. 

Standards of Area. — "We cannot here describe these in detail. 
Usually they were formed in each countiy on the squares oHho 
long measures. The Greok system was— 
foot, 3C=hexapodes 

100= acaena, 25 = aroura, 4=plethron. 

1*027 sq. ft. 00*96 302*08 2567 >0,263 

The Roman system was — 

pes, I00=dccerapeda, 36=clima, 4= actus, 2=jugerum, 

*94 sq. ft. 94 0*384 13,5oG 27,073 

jugeium, 2=lieicdiura, l()0=centuiu, 4=sa3his. 

*G205 aero 1*241 321*1 496 4 

Standards of Volume. — There is great uncertainty as to t lie 
exact values of all ancient standaids of volume, — the only precise 
data being those resulting from the theories of volumes derived 
from the cubes of feet and cubits. Such theories, as we havo 
noticed, are extremely likely to be only approximations in ancient 
times, oven if recognized then; and our data are quite inadequate 
for clearing the subject. If certain equivalences between volumes 
in different countries arc stated heic, it must be plainly understood 
that they are only known to be approximate results, and not to 
give a eortain basis for any theories of derivation. All the actual 
monumental data that we have are alluded to here, with their 
amounts. The impossibility of safe correlation of units necessitates 
a division by countries. 

Egypt. — The kon was the usual small standard; by 8 vases 
which havo contents stated in lions (8, 12, 20, 22, 33, 40) the 
mean is 29*2 cubic inches ± *6; by 9 unmarked pottery measures 
(30) 29*lrb '16, and divided by 20 ; by 18 vases, supposed multiples 
of hon (1), 32T±*2. These last are probably only rough, and we 
may take 29*2 cubic inches db ‘5. This was reckoned (6) to hold 5 
utens of water (uten . * . 1470 grains), which agrees well to the weight ; 
but this was probably an approximation, and not derivative, as 
there is (14) a weight called shet of 4*70 or 4*95 uten, and this 
was perhaps the actual weight of a lion. The variations of hon and 
uton, however, cover one another completely. From ratios stated 
before Greek times (35) the series of multiples was 

ro, 8= lion, 4=honnu, 10=apotf 10=(Thel)aiq, 10 = &a. 

or beshal 4sstauia 

3*65 cub. In. 29*2 11G8 1168 4672 11,680 116,800 

(Theban) is the “great Theban measure.” 

In Ptolemaic times the artaba (2336*), modified from the Persian, 
was general in Egypt, a working equivalent to the Attic metre tes, — 
value 2 apet or J tama ; medium us = tama or 2 artabas, aud fractions 
down to artaba (35). In Roman times the artaba remained 
(Didymus), but £ was the usual unit (name unknown), and this 
was divided down to or t!t artaba (35),— -thus producing, by 
artaba a working equivalent to tho xestes and sextarius (35). 
Also a new Roman artaba (Didymus) of 1540* was brought m. 
Beside the equivalence of the hon to 5 utens weight of water, tho 
mathematical papyrus (35) gives 5 besha = 3 cubic cubit (Revillout’ s 
interpretation of this as 1 cubit** is impossible geometrically, see 
Iti'V. Eg., 1881, for data) ; this is very concordant, but it is veiy 
unlikely for 3 to be introduced in an Egyptian derivation, and 
probably therefore only a working equivalent. The other ratio of 
Revillout and Hultscli, 320 lions = cubit 3 is certainly appioximate. 

Syria, Palestine, and Babylonia. — Here there are no monumental 
data known ; and the literary information does not distinguish the 
closely connected, perhaps identical, units of these lands. More- 
over, none of the writers are before the Roman period, and many 
relied on are mediaeval rabbis. A large number of their statements 
are 
the 

times drawn fractional statements which seem more accurate than 
they are. This, however, shows the bath to bo about 2500 cubic 
inches. There are two better data (2) of Epiphanius and Thoo- 
doret, — Attic medimnus=l| baths, and saton bath) = 1 £ modii; 
these give about 2240 and 2260 cubic inches. The best datum is in 
Josephus {Ant., iii. 15, 3), where 10 baths *=41 Attic or 31 Sicilian 
medimni, for which it is agreed we must read modii (33) ; hence 
the bath = 2300 cubic inches. Thus these threo different reckon ings 
agree closely, but all equally depend on tho Greek and Roman 
standards, which are not well fixed. The Sicilian modius here is 
If, or slightly under J, of the bath, and so probably a Punic variant 
of the & bath or saton of Phoenicia. One close datum, if trust- 
worthy., would be log of water = Assyrian mina . \ bath about 2200 
cubic inches. The rabbinical statement of cubic cubit of 21*5 
holding 320 logs puts the bath at about 2250 cubic inches ; their 
log-measure, holding six hen’s eggs, shows it to bo over rather than 
under this amount ; but their reckoning of bath =4 cubit cubed is 


rough (2, 18, 33), being based on tho working equivalence of 
bath or epha with the Attic metretes, from which are som 


but approximate; by 21*5 it is 1240, by 25*1 ii is 1990 cubic 
inches. Tho earliest Hebrew system was — 

(loq, 4=knb). 3-liin, 6"V __ /bath, or\ -..v/homei — wot. 

‘lbh.uou 10 J \ epha y u \m Lov — dry. 

32 cub. in. 12S 230 2&3 2300 23,000 

*Issar6n ( u tentli-dcal ”) is also called gonier. Tho log and kab are 
not found till the later writings ; but the latio of liin to hbsaion is 
practically fixed in early times by the proportions in Hum. xv. 
4-9. Epiphanius staling great liin = 18 xestes, and holy hiu — 9, 
must refer to Syrian xestes, equal to 24 and 12 Roman ; this makes 
holy liin as above, and great bin a double liin, i.c ., seali or saton. 
IIi& other statements of saton = 56 or 50 soxtaiia lemain unex- 
plained, unless this be an enor for bath = 50 or 50 Syr. sext. and 
. * . -=2290 or 2560 cubic inches. The wholesale theory of Revillout 
(35) that all Hebrew and Syrian measures were doubled by the 
Ptolemaic revision, while retaining the same names, rests entirely 
on the resemblance of the names apet and epha, and of log to the 
Coptic and late measure lok. But there are other ica&ons against 
accepting this, besides llie improbability of such a change. 

The Phoenician and old Carthaginian .system was (18) — 
log, 4=kab, 6=h,Uon, 00=coi*us, 

31 cub. in. 123 740 22,200 

valuing them by 31 Sicilian =41 Attic modii (Josoplius, above). 
The old Syrian system vas (18) — 
cotyle, 2= Syr. xestes, 18=&abitlia or saton, lIs=colkthon, 2=balli-artabu ; 
21 on b. m. 41 740 1110 2220 

also 

Syv. xestes, 45= mails, 2=metretes or artaba. 

41 1830 3700 

The later or Seloucidan system was (18) — 

cotyle, 2 =S>r. xestes, 90 =Syr. metretes, 

22 44 4000 

the Syrian being l,j Roman sextarii. 

The Babylonian system was very similar (18) — 

KU, 3 4s=capitha, {igR^^.opha, 30= homer, 6= ’'one. 

33 eulu in. 132 ^1980 2380 23,800 142, u,. 

The approximate value from capitha ~=% Attic choenices < (Xenophon) 
warrants us in taking tho achaue as fixed in the following system, 
which places it closely in accord with the preceding. 

Tn Porsia Hultscli states — 

cai)6tis i^isf *g} -Mhona, 

74 4 cub. In. 1983 3570 1 12, 800 

the absolute values being fixed by artaba =51 Attic choenices 
(Herod., i. 192). The irtaris of the Pontic system is \ of the above, 
and the Macedonian and Naxian mans -fa 0 f the Pontic (18). By 
tho theory of maiis = £ of 20*6'* it is 1755*; by maris « Assyrian 
talent, 1850, in place of 1850 or I960 slated above ; hence tho more 
likely theory of weight, rather than cubit, connexion is nearer to 
the facts. 

jpyincttm System . — This is so called from according with the 
iEginetan weight. The absolute data are all dependent on the Attic 
and Roman systems, as there arc no monumental data. The series 
of names is the same as in the Attic system (18). The values are 
xthe Attic (Athenoeus, Theophrastus, k c.) (2, 18), or more closely 
11 to 12 times \ of Attic. Hence, the Attic cotyle being 17*5 
cubic inches, the iEginetan is about 25 ‘7. The Boeotian system 
(18) included tho achane; if this = Persian, then cotyle =24 *7. 
Or, separately through the Roman system, tho mnasis of Cyprus 
(18) =170 sextarii; then the cotyle = 24 *8. By tho theory of the 
metiotes being 1} talents iEginetan, the cotyle would be 23*3 to 
24*7 cubic inches by the actual weights, which have tended to 
decrease. Probably then 25*0 is the best appioximation, By the 
theory (iS) of 2 metretes = cube of the 18*57 cubit from the 12*45 
foot, the cotyle would be about 25 *4, within *4 ; but then such a 
cubit is unknown among measures, and not likely to be foimed, 
as 12*4 is l of 20*6. The iEginetan system then was — 

cotylo, 4=ch<mlx, “{ } =“caimmu,. 

25 cut. in. 100 300 300 3200 4800 

This was the system of Sparta, of Bceotia (where the aporryma 
= 4 choenices, the cophinus=6 choenices, and saitos or saton or 
heeteus=2 aporryma?, while 30 medimni = achane, evidently 
Asiatic connexions throughout), and of Cyprus (whore 2 choes = 
Cyprian medimnus, of which 5=medimnus of Salamis, of which 2 
= mnasis) (18). 

Attic or Usual Greek System. — The absolute value of this system 
is far from certain. Tho best data are three stone slabs, each with 
several standard volumes cut in them (11, 18), and two named 
vases. The value of the cotyle from the Naxian slab is 15*4 (best, 
others 14*6-19*6); from a vaso about 16*6; from the Panidum slab 
17*1 (var. 16*2-18*2) ; from a Caiman vase 17*8; from the Ganus 
slab 17*8 (var. 17-18*)* Prom these we may take 17*5 as a fair 
approximation. It is supposed that the Panathenaic vases wore 
intended as metretes ; this would show a cotylo of 14*4-17*1. Tho 
theories of connexion give, for the value of the cotylo, metretes «= 
^Bginetan talent, * * . 15 *4-16 *6 ; metretes | of 12*16 cubed, rt . 16*6 J 
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nietrdcs*-:J of 12*1(5 cubed, 10*8; modimnus-- 2 Attic talents, 
heoluus- 20 mime, dunnix mina*, .*. 16*75; metreles^3 
cubic spithumi (( mbit 9*12), .*. 17*5; 6 motreLes-*=-2 feet of 
12*45 cubed, .*. 17*8 cubic indies for eotylo. Hut probably as 
good thoorii s could be found for any other amount; and certainly 
tho facts should not hi* set aside, as almost every author has clone, 
in favour of some ono of half a dozen theories. The system of 
multiples w*as for liquids — 

cratlms, J*=oxy1>aphon, 4=ootylc, 12«chous, 12=me(rotcs, 

2 9 cub. in. " 41 17 & i!10 2520 

with tlio tetarton (8*8), 2 * eotylo, 2- xestes ^35*), introduced from 
the Roman system. For dry measure — 

eyaitvus, C=eotyle, 4— ctce nix, 8=hcctoiw, G=medimnus, 

21) cub. in. 17*5 70 5<>0 HoOO 

with tlio xcstes, and amphorous (1680) = 4 medimnus, from. the 
It oman system. The various Into provincial systems of division 
are beyond our present scope (iS). 

System of Gythivm . — A system differing widely both in units and 
names iroin the preceding is found on the standard slab of Gythium 
in the southern Peloponnesus (AY?’. Arch., 1872). "Writers have 
uni lied it with tho Attic, but it is decidedly larger in its unit, 
giving 19*4 (var. 19*1-19*8) for the supposed eotylo. Its system 
is- 

eotylo, 4=110111111001011, 4=chnuq, 

S8 cub. m. 2^2 032 27 W 

And with tins agrees a pottery cylindrical vessel, with official 
stamp on it (AHM02I0N, Ac. ), and having a fine black line traced 
round tho inside, near the top, to show its limit ; this seems to ho 
probably very accurate, and contains 58*5 cubic inches, closely 
agreeing with the cotyle of Gythium. It has been described (i lei. 
Arch, 1872) as an Attic ehoenix. Gythium beiug the southern 
poit of Greece, it seems not too far to connect this 58 cubic inches 
with the double of the Egyptian hon=58*4, as it is different from 
every other Greek system. 

Horn mi System . — The celebrated Farnesian standard congius of 
bronze of Vespasian, “mcnsuiae exaetae in Capitolio P. X.,” con- 
tains 200*7 cubic inches (2), and hence tlft amphora 1654. By tho 
sextarius of Dresden (2) the amphora is 1695 ; by the congius of 
Sto Genovihve (2) 1700 cubic inches ; and by the ponderarium 
measures at Pompeii (33) 1540 to 1840, or about 1620 for a mean. 
So tho Farnesian congius, or about 1650, may best be adopted. The 
system for liquid was — * 

qumlorlns, 4= sextarius, 6= congius, 4=uma, 2= amphora; 

8*0 cub, ins. 31*4 206 825 1650 

for dry measure 16 eexturii— moditw, 550 cubic inches; and to 
both systems were added from the Attic tho cyathus (2*87), aceta- 
bulum (4*3), and hemina (17*2 cubic inches). The Roman theory 
of the amphora being the cubic foot makes it 1569 cubic inches, or 
decidedly less than the actual measures ; the other theory of its 
containing 80 librse of water would make it 1575 by the com- 
mercial or 1005 by tho monetary libra, — again too low for the 
measures. Both of these theories therefore are rather working 
equivalents than original derivations ; or at least the interrelation 
was allowed to become far from exact. 

Iiid lent and Chinese Systems . — On the ancient Indian system see 
Numismatco Orientalia, new ed., i. 24; on the ancient Chinese, 
Nature, xxx. 565, and xxxv. 318. 

Standards of Weight. — F or these we have far more complete 
data than for volumes or even lengths, and can ascertain in 
many cases the nature of the variations, and their type in each 
place. The main series on which wo shall rely hero are those — 
(1) from Assyria (38) about 800 n.c. ; (2) from the eastern Delta of 
Egypt (29) (Defenneh) ; (3) from western Delta (28) (Naucratis) ; 
(4) from Memphis (44), — all these about the 6th century n.c. s and 
therefore before much interference from tho decreasing coin 
standards ; (5) from Cnidus ; (6) from Athens ; (7) from Corfu ; 
and (8) from Italy (British Museum) (44). As other collections are 
but a fraction of tho whole of these, and axe much less completely 
examined, little if any good would bo done by including them in 
the combined results, though for special types or inscriptions they 
will be mentioned. 

146 grains. — Tlio Egyptian unit was the kat, which varied 
between 138 and 155 grains (28, 29). There were several families 
or varietios within this range, at least in tho Delta, probably five or 
six in all (29). The original places and dates of these cannot yet bo 
fixed, except for the lowest type of 138-140 grains ; this belonged 
to Heliopolis (7), as two weights (35) inscribed of “the treasury of 
An” show 139*9 and 140*4, while a plain ono from there gives 
138*8; the variety 147-149 may belong to Hormopolis (35), accord- 
ing to an inscribed weight. The names of tho kat and tema ore 
fixed by being fohnd on weights, the uten by inscriptions; the 
series was — 

(n)» lOsskat, lOsauteu, 10=iema, 

34*6 148 1460 14,600 

The tema is the same name as the largo wheat measure (35), which 
was worth $0,000 to 19,000 grains of copper, according to Ptolemaic 
receipts and accounts (ife®. 1881, 150), and therefore very 


likely worth 10 utens of copper in earlier times when metals worn 
scarcer. Tho kat was regularly divided into 10; but another divi- 
sion, for the sake of interrelation with another system, was in \ t and 
scarcely found except in the eastern Delta, where ii P common 
(29); and it is known from a papyrus (38) to lie a Syrian weight. 
The uten is found -=-6=245, in Upper Egypt (rare) (44). Another 
division (in a papyrus) (38) is a silver weight ol kat -about 88,— 
perhaps tho Babylonian siglua of 86. The uten was also biuarily 
divided into 128 peks ol gold in Ethiopia; this may refer to 
another standard (see 129) (33). The Ptolemaic copper coinage is 
on two bases,— the uten, binarily divided, and tho Ptolemaic 
five shckols (1050), also binarily divided. (This result is fiont a 
larger number than other students have used, and study by 
diagrams.) The theory (3) of the derivation of tho uten fiom i ; uu 
cubic cubit §f water would fix it at 1472, which is accordant; but 
there scorns no authority either in volumes or weight, for taking 
1500 utens. Another theory (3) derives Ihc uten from ro \, , of the 
cubic cubit of 24 digits, or better ? of 20*63; that, however, will 
only lit the very lowest variety of the uten, whil< tluio is no 
evidence of the existence of such a cubit. The kat is not unusual 
in Syria (44), and among the hamiatite w eights ol Troy (44) an 1 nine 
examples, average 144, but not of extreme varieties. 

-I <->0 oko The great standard of Babylonia he< ame the 
-ik rnn? S ' P ftren ^ several other systems; and itself 
7/ Ann * mid derivatives berime more widriy 
400, uou. spread than any other standaul. It wa** 
known in two forms,— one system (24) of— 


urn, 60=sikhlr, 6= shekel, 10=stonc. C^nmncli, ftOsInlent; 

•36 grs, 21*5 129 1290 7750 407,000 

and tho other system double of this in each stage except the talent. 
These two systems are distinctly named on 11m “weights, and are 
known now* as tho light andjicavy Assyrian systems ( 19, 24). (It 
is better to avoid the name Babylonian, as it has other meanings 
also.) There are no weights dated before the Assyrian bronze lion 
weights (9, 17, 19, 38) of the 11th to 8th centuries n.c, Thirteen 
of this class average 127*2 for tho shekel ; 0 hrematite bnuvl-shaped 
weights (38) give 128*2; 16 stone (luck-weights (38), 126*5. A 
heavier valuo is shown by tho precious metals, — the gold plates 
from Khorsabad (18) giving 129, and tho gold davic coinage 
(21, 35) of Persia 129*2. Nine weights from Syria (44) average 
128 *8. This is the system of the “ Babylonian ” talent, 1 >y 1 f erodotus 
= 70 min® Euboic, by Pollux=70 miine Attie, by iEliaii - 72 mime 
Attic, and therefore about 470,000 grains. In Egypt this is found 
largely at Naucratis (28, 29), and less commonly at Defennch (29). 
In both places the distribution, a high type of 129 and a lower of 
127, is like the monetary and trade varieties above noth od ; while 
a smaller number of examples arc found, fewer and fewer, down to 
118 grains. At Memphis (44) the shekel is scarcely known, and a 
l mina weight was there converted into another standard (of 200), 
A few barrel weights arc found at Karnak, and several egg-shaped 
shekel weights at Gebelen (44) ; also two cuboid weights from tin re 
(44) of 1 and 10 ntens are marked as 6 and 60, which can hardly 
refer to any unit hut tho heavy shekel, giving 245. Hulhch refers 
to Egyptian gold rings of Dynasty XVIII. of 125 grains. That 
this unit penetrated far to the south in early times in shown by 
the tribute of Kush (34) in Dynasty XVIil.; this is of 801, 
1443, and 23,741 kats, or 15 and 27 manchs and 7i talents when 
reduced to this system. And the later Ethiopia gold unit of the 
pole (7), or T J^ of tho uten, was 10*8 or more, and may therefore bn 
the J sikhir or obolos of 21*5. But the fraction or a continued 
binary division repeated seven time-?, is such a likily mode of rude 
subdivision that little stress can ho laid on this. In later times in 
Egypt a class of large glass scarabs for funerary purposes seem to bo 
adjusted to tho shekel (30). Whether this system or tho Phoenician 
on 224 grains was that of tho Hebrews is uncertain. 'There is no 
doubt but that in tho Maccaboan times and onward 238 was tho 
shekel ; but the use of tho word darkemfm by Ezra and Nchemiah, 
and the probabilities of their case, point to tho darag-umnch, 
maneh, or shekel of Assyria; and tho mention of J shekel by 
Nehemiah as poll tax nearly proves that the 129 and not 218 grains 
is intended, as 218 was never-f-3. But the Maccubean uso of 218 
may have been a reversion to the older shekel ; and this is strongly 
shown hy tho fraction l shekel (1 Sam, ix. 8), tho continual 
mention of large decimal numbers of shekels in tlio earlier books, 
and the certain fact of 100 shekels being**- mina. This would all be 
against the 129 or 258 shekel, and for the 218 or 224. There is, 
however, one good datum if it can bo trusted : 300 talonis of silver 
(2 Kings xviii. 14) are 800 talouts on Sennacherib’s cylinder (34), 
while the 30 talents of gold is tlio same in both accounts. Eight 
hundred talents on the Assyrian silver standard -would ho 267 
—or roundly 300— talents on the heavy trade or gold system, 
which is therefore probably tho Hebrew, Probably tho 129 and 
224 systems _ coexisted in the country; but on the whole it 
seems more likely that 129 or rather 258 grains was tho Hebrew 
shokel before the Ptolemaic times, — especially as tho 100 shekels 
to tho mina is parallelled by tho following Persian system 
(Kultsch)— 
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OipIj-mI f 50=mina GO = talent of gold 

* (.00- mma, GO = talent oi trade, 

120 £?r.s. 6450 7750 3S7,Q00 465,000 

tho Ilebiew system being 

Keiali, 20= shekel, lOO-mancli, 30=lalent» 

1*2*0 grs. 253? 25,SG0 774,000 

and, considering that tlic two Hebrew cubits aro tlio Babylonian and 
Persian units, and the volumes are also Babylonian, it is the more 
likely that the weights should have come with these. Fioin the 
east this unit passed to Asia Minor ; and six multiples of 2 to 20 
shekels fav. 127 ; axe found among the hematite weights of Troy 
(44), including the oldest of them. On the Aegean coast it often 
occurs in early roinago (17), — at Lunpsacus 131-3.29, Pliocna 256-4, 
Cyzicus 252-247, Methymna 124*6, &e. In later times it was a 
main unit of Hoith S^iin, and also on the Euxino. leaden weights 
of Antioch (3), Oallatia, and Tomis being known (38). The mean 
of these eastern weights is 7700 for the mina, or 128. But the 
leaden weights of the west (44) from Coifu, &e., average 7580, or 
120*3; this standard was kept up at Oyzious in Bade long alter 
it was lost in coinage. At Coiinth tlie unit was evidently the 
Assyrian and not the Attic, being 129 6 at the eaitiest (17) (though 
modified to double Attic, or 133, later) and bemgq-D, and not iuio 
2 diachms. And this agrees with the mina being repeatedly found 
at Coreyra, and with the same standard passing to the Italian 
coinage (17) similar in weight, and in division into — the heaviest 
coinages (17) down to 400 b.c. (Tcrina, Vdia, iSybam, Posidonia, 
Metapontum, Tarentiun, &e.) being none over 126, while later 
on many ware adjusted to the Attic, and rose to 134. Six disk 
weights from Carthago (44) show 126. It is usually the case that 
a unit Lists later in trade than in coinage; and the prominence of 
this standard in Italy may show how it is that this mina (18 unche 
— 7400) was known as the “ Italic 19 in the days of Galen and 
Dioscorides (2). 

10(3 orq ^ variation on the main system was made by forming u 
6300 * m * nao *' SO shekels. This is one of the Persian series (gold), 

’ and the | of tlie Hebrew series noted above. But it is 
most striking when it is found in tho mina form which distinguishes 
it. Eleven weights from Syria and Cnidus (44) (of the curious 
type with two breasts on a leetangular block) show a mina of 6250 
(125*0) ; and it is singular that this class is exactly like weights 
of the 221 system found with it, but yet quite distinct in standard. 
The same passed into Italy and Corfu (44), averaging 6000, — divided 
in Italy into uncioi (jV), and seripula? (Hs)> and called litra (in 
Corfu ^). It is known in the coinago of Matria (18) as 6320. And 
a strange division of the shekel in 10 (probably therefore connected 
with this decimal mina) is shown by a series of bron/e weights (44) 
with four curved sides and marked with circles (British Museum, 
place unknown), wdiich may be Romano-Gallic, averaging 125-r-10. 
This w T hole class seems to cling to sites of Phoenician trado, and 
to keep clear of Greece and the north, — perhaps a Phoenician form 
of the 129 system, avoiding tho sexagesimal multiples. 

If this unit have any connexion with the kat, it is that a kat of 
gold is worth 1 5 shekels or J mina of silver ; this agrees well with 
the range of both units, only it must ho remembered that 129 was 
used as gold unit, and another silver unit deduced from it. More 
likely then tho 147 and 129 units originated independently in 
Egypt and Babylonia. 

86 «rs El ’ 01u grains of gold was adopted an equal value 
8600** & ^ vcr ~ 1720, the proportion of 1 : 13,, and this 
ni fi nnn was in 10 = 172,— which was used either in 

' ' this form, or its half, 86, best known as the siglus (17). 

Such a proportion is indicated in Hum. vii., where the gold spoon of 
10 shekels is equal in value to tlie bowl of 130 shekels, or double that 
of 70, i. e, , the silver vessels were 200 and 100 sigli. The silver 
plates at Kliorsabari (18) wo find to bo 80 sigli of 84 *6. Tho Persian 
silver coinage shows about 86*0 ; the danak was i of this, or 28*7. 
Xenophon and others state it at about 84. As a monetary weight 
it seems to have spread, perhaps entirely, in consequence of the 
Persian dominion; it varies from 174* downwards, usually 167, in 
Aradus, Cilicia, and on to the JEgean coast, in Lydia and in 
Macedonia (17). The silver bars found at Troy averaging 2744, or 
a < mina of 8232, have been attributed to this unit (17) ; but no 
division of the mina in £ is to be expected, and tho average is 
rather low. Two haematite weights from Troy (44) show 86 and 
87*2. Tho mean from leaden weights of Chios, Tenedos (44), &e,, 
is 8430. A duck- weight of Catnirus, probably oarly, gives 8480 ; 
the same passed on to Greece and Italy (17), averaging 8610 ; but 
in Italy it was divided, like all other units, into unciue and soripuhe 
(44). It is perhaps found in Etrurian coinage as 175-172 (17). 
By the Romans it was used on tho Danube (iS), two weights of the 
first legion thcro showing 8610 ; and this is the mina of 20 uneioe 
(8400) named by Roman writers. The system was — 
obo], <3= siglus, 100= mina, 60= talent 
14*3 grs. 86 8600 516,000 

A derivation from this was the £ of 172, or 57*3, the so-called 
Phocaean drachma, equal in silver value to Bio -fo of tho gold 258 
grains, It was used at Phocoea as 58*5, and passed to the colonies 
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of Posidonia and Vclia as 59 or 118. Tlie colony of Mas&ilia 
brought it into Gaul as 58*2-54*9. 
o oa That this unit (commonly called Phamician) is derived 

11 20CP* fr° m ^29 system can hardly ho doubted, both being 

el'? non &0 hdhnately associated in Syria and Asia Minor. 

^ ’ The relation is 258 : 229 : : D :8; but the exact Iona 

in which the descent took place Is not settled : 7 ,V of 129 of gold is 
worth 57 of silver or a drachm, \ of 230 (or by trade weights 127 
and 220) ; otherwise, deriving it fiom tho silver weight of 66 already 
formed, the drachm is J of the staler, 172, or doublo of tho Persian 
danak of 28*7, and tho sacred unit of Didyina in Ionia was this 
half drachm, 27 ; or thirdly, what is indicated by the Lydian 
coinage (17), 86 of gold was equal to 1150 of silver, 5 shekels, or 
-fo mina. Other proposed derivations from the kat or pek aro not 
satisfactory. In actual use this unit varied greatly: at Hauciatis 
(29) there are groups of it at 231, 223, and othejs down to 208 ; 
this is the earliest form in which we can study it, and tlie coire- 
f, ponding values to these aro 130 and 126, or tho gold and trado 
varieties of the Babylonian, while the lower tail down to 208 cor- 
responds to the shekel down to 138, which is jus l what is found. 
Hence the 224 unit seems to havo been funned from tlie 129, alter 
the mam families or types of that had arisen. It is scaicer at 
Defemieh (29) and rare at Memphis* (44). Under the Ptolemies, 
however, it brcarne the gicat unit of Egypt, anil is very prominent 
in the later literature in consequence (18, 35). The averago of 
coins (21) of Ptolemy I. gives 219*6, and thence they gradually 
diminish to 210, tlie average (33) of the whole series of Ptolemies 
being 218. The <e argon teus ” (as Revillout tran&ciibes a sign in 
tho papyri) (35) was of 5 shekels, or 1090 ; it arose about 440 B.c., 
and became alter ICO b.c. a weight unit for copper. In Syria, as 
early as the 15th century b.c., the tribute of the Rutennu, of 
Nahaiaina, Megiddo, Anaukasa, k c. (34), is on a basis of 454-484 
kats, or 300 shekels ( r ! ff talent) of 226 grains. Tho commonest 
weight at Troy (44) is the shekel, averaging 224. In coinage it is 
one of the commonest units in early times ; from Phoenicia, round 
the coast to Macedonia, it^s predominant (17) ; at a maximum of 
230 (Ialysus), it is in Macedonia 224, but seldom exceeds 220 else- 
where, the earliost Lydian of the 7tli eeiitiuy being 219, and the 
gencial average of coins 218. The system was — 

Cl), 8=<lraclim, 4= shekel, 25= mma, 120=ialent. 

7 gib. 56 224 % 5000 072,000 

From the Phoenician coinage it was adopted for tlie Maccabean. 
It is needless to give the continual evidences of this being the Inter 
Jewish shekel, both from coins (max. 223) and writers (2, 18, 33) ; 
the question of the early shekel we have noticed already under 329. 
In Phoenicia and Asia Minor the mina was specially made in the 
form with two breasts (44), 19 such weights averaging 5600 ( =224) ; 
ami thence it passed into Greece, more in a double value of 31,200 
( = 224). From Phoenicia this naturally became the main Punic 
unit ; a bronze weight from Iol (18), maiked 100, gives a drachma 
of 56 or 57 (224-228) ; and a Punic inscription (18) names 28 
drachmae =25 Attic, and . * . 57 to 59 gmins (228-236); while a prob- 
ably later series of 8 marble disks from Carthage (44) show 208, 
but vary from 197 to 231. In Spain it was 236 to 216 in different 
scries (17), and it is a question whether the Massiliote drachmae 
of 58-55 are not Phoenician rather than Phocuic. In Italy this 
mina became naturalized, and formed the “Italic mina” of Hero, 
Priseian, &c.; also its double, the mina of 26 iincice or 10,800, =50 
shekels of 216; the average of 42 weights gives 5390 ( = 215*6), 
and it was divided both into 100 drachma*, and also in the Italic 
mode of 12 imene and 288 seripulrc (44). The talent was of 320 
mime of 5400, or 3000 shekels, shown by the talent from Hercu- 
laneum, ta, 660,000 and by the weight inscribed bondo exxv. (Lc., 
125 libra*) talentum siulobvm. hi., Ac., talent of 3000 shekels 
(2) (the M being omitted ; just as Epiphanins describes this talent 
as 125 libras, or 0 ( = 9) nomismata, for 9000). This gives tho same 
approximate ratio 96 : 100 to the libra as the usual drachma reckon- 
ing. The Alexandrian talent of Festus, 12,000 denarii, is the 
same talent again. It is believed that this mina -- 12 uncirn by the 
Romans is llio origin of the Arabic rati of 12 ukiyas, or 5500 
grains (33), which is said to havo been sent by Harun al-Rashid to 
Charlemagne, and so to have originated tho French monetary pound 
of 5666 grains. But, as this is probably the same as the English 
monetary pound, or tower pound of 5400, which was in use earlier 
(see Saxon coins), it seems more likely that this pound (which is 
common in Roman weights) was directly inherited from the Roman 
civilization. 

80 orq ' -Mother unit, which has scarcely been recognized in 

4000* » ictrol °gy hitherto, is prominent in tho weights from 

400 000 E sypt } — some ^0 weights from Naucratis and 15 from 

auu,u u, j) e f Gnne q qdainly agreeing on this and on no other basis. 
Its valuo varies between 76*5 and 81*5, — mean 79 at Xaucratis (29) 
or 81 at Defenneh (29). It has been connected theoretically with a 
binary division of the 10 shekels or “ stone ” of the Assyrian systems 
(28), 1290 *r 10 being 80 *6 ; this is suggested by the most usual mul- 
tiples being 40 and 80=25 and 50 shekels of 129; it is thus akin to 
the mina of 50 shekels previously noticed. Tho tribute of the Aai, 
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Kutennu, Ivhita, Assam, &c., toTIiothmos III. (34), though in un- 
even numbers of kats, comes out in round thousands of units when 
1 educed to this standard. That litis unit is quite distinct iiom the 
Persian SO grains is dear iu the Egyptian weights, which mainl ain a 
wide gap between the two systems. Noel, in Sjria three inscribed 
weights of Antioch and Beryl u& (18) show a miiia of about in, 400, 
or 200 > 82. Then at Abydus, or more probablv from Babylonia, 
there is t he large biou.ie lion-weight, stated to have hcon ougin- 
ally 400,500 grains; this lias been continually 4* GO by dilfeient 
writers, regardless of the fu f (/hr. JrcJi., 1802, 30) that it beans 
the 1n1mer.il 100 ; this theiefoic is eeitainly a talent of 100 mime 
of 4005 ; and no the inina is generally 50 shekels iu Greek systems 
it points to a weight of S0‘1. Farther west the same unit occurs 
in several Greek weights (4^) which show a mina of 7800 to 8310, 
mean 80504-100- 80 '5, Turning to coinage, we find this often, 
but usually ovei looked as a degraded fonu of the Peisian 86 grains 
siglas. But the cailiost coinage in Cilicia, before the general 
Persian eoina go (17) about 380 ui\, is Tarsus, 1G4 grains; Soli, 169, 
163,158; Nagidus, 15S. 161-153 later; 1 & mis,166; Mallus, 103-15 l,— 
all of which can only by straining be classed as Persian ; hut tliey 
agree to this standard, which, as wo have seen, was used in Syiia in 
eailier times by the Klnt a, &c. The Milesian or “ native ” system 
of Asia Elinor (iS) is fixed by Tlultseli at 103 and 81 *6 grains, — the 
coins of Miletus ^17) showing 100, 80, and 39. Coming clown to 
literary evidence, this is abundant. Bockli decides that the 
“ Alexandrian drachma” was of the tfolouic 67, or=&0*5, and 
shows that it was not Ptolemaic, or Rhodian, or JEgmctau, being 
distinguished fiom these in inscriptions (2). Then the * e Alex- 
andrian mina” of Dio.scorides and Galen (2) is 20 unou* -*8250 ; in 
the “Analecta ” <2) it is 150 or 158 druchui.e=3100. Then Attic: 
Euboie or jEJgiuetau : : IS : 25 in the metrologisU (2), and the 
Euboic talent =-7000 “Alexandrian” drachma?; the drachma there- 
fore is 80*0. Tlie “Alexandrian” wood talent : Attic talent:: 
6 : 5 (Hero, Didymus), and . * . 480,000, which is 60 mince of 8000, 
Pliny states the Egyptian talent at 80 libra? = 396,000 ; evidently = 
the Abydus lion talent, which is 4-1 00, ^nd the mina is . 3900, 

or 50x79 *2. The largest weight is the ’‘wood” talent of Syria 
(iS) = 0 Roman talents, or 1,800,000, evidently 120 Antioch mince 
of 15,500 or 2 \ 7750. This evidence is too distinct to be set aside; 
and, exactly confirming as it does the Egyptian weights and coin 
weights, and agreeing with the early Asiatic tribute, it cannot be 
overlooked in futuie. The system was 


drachm, 

80 &is. 


2= fat cter, 
1(50 


50= mina, j 
8000 


50 = talent. 


400,000 


60 = 


s Gre< k talent. 
480,000 

on? fn iqn system, the iEginetan, one of the most ini- 
*9650* portant to the Greek world, has been thought to 
579 OOO a ^’gradation tt Ae Phcenieian (17, 21), sup* 

J * pi)sing220giains to have been minced in primitive 

Greek usage to 194. But we are now able to prove that it was an 
independent system — (1 ) by its not ranging usually over 200 grains 
iu Egypt before it passed to Greece ; (2) by its earliest example, 
perhaps before the 224 unit existed, not being over 208; and (3) by 
there being no intermediate linking on of tins to the Phoenician 
unit in the large number of Egyptian weights, nor in the Ptolemaic 
coinage, in which both standards arc used. The first example (30) 
is one with the namoof Amenhotep I. (17th century b.o.) marked as 
“ gold 5, ” which is 5 x 207 *6. Two other marked weights are from 
Memphis (44), showing 201 *8 and 190 *4, and another Egyptian 191*4, 
Tlie range of the (34 ) Naucratis weights is 186 to 199, divided in. two 
groups averaging 190 and 196, equal to the Greek monetary "and 
trade varieties. Ptolemy I. and II. also struck a series of coins (32) 
averaging 199. In Syria hematite weights arc fouud*(3o) averaging 
198*5, divided into 99*2, 49*6, and 24*8 ; and the same division 
is shown by gold rings from Egypt (38) of 24*9. In the medical 
papyrus (38) a weight of § kat is used, which, is thought to be 
Syrian ; now § kat =92 to 101 grains, or just this weight which we 
have found in Syria ; and the weights of § and f ; kat are very rare 
in Egypt except at Defenncli (29), on the Syrian road, where they 
abound. So wo have thus a weight of 207-191 in Egypt on marked 
weights, .'joining therefore completely with the iEginetan unit in 
Egypt of 199, to 186, and coinage of 199, and strongly connected 
with Syria, whore a double mina of Sid on (18) is 10,460 or 50 x 
209*2, ^ Probably before any Greek coinage wo find this among the 
haematite weights of Troy (44), ranging from 208 to 193*2 (or 104- 
96*6), Ac., just covering the range from the earliest Egyptian down 
to the early iEginetan coinage. Turning now to the early coinage, 
we see the fuller weight kept up (17) at Samos (*202), Miletus 
(201), Calymaa (100, 50), Methymna and Scepsis (99, 49), 1 Ionia 
(197) ; + while the coinage of JSgina (17, 12), which by its wide 
diffusion made this unit best known, though a few of its earliest 
staters go up even to 207, yet is characteristically on the lower of 
the two groups which wo r ecognize in Egypt, and thus started 

1 That this unit was used for sold to Egypt, one thousand years before becom- 
ing a silver com weight in Asia Minor, need, not be dwelt on, when we see in the 
coinage of Lydia ( 17 ) gold pieces and silver on tho same standard, which was 
expressly formed for silver alone, »\<\ $4 grains. The Attic and Assyrian stand- 
ards wore used indifferently for cither gold or silver. 


what has been considered the standard value of 194, or usually 
190, decreasing afterwards to 184. In later times, in Asia, however, 
the fuller weight, or higher Egyptian group, which we have just 
noticed in the coinage, was kept up (17) into the series of cistopliori 
(196-191), as in the Utolemaic series of 199. At Athens the old 
mina was fixed by Solon at 150 of his drachma (18) or 9800 grains, 
according to the earliest drachma?, showing a stater of 196 ; and 
this continued to bo the tiade mina in Athens, at least until 100 
n.c., but in a reduced form, iu which it equalled only 138 Attic 
drachma*, or 9200. The Greek mina weights show (44), on an 
average of 37, 9650 ( = stater of 193), varying fioni 186 to 199. In 
the Hellenic coinage it varies (iS) lroma maximum of 200 at Uhara? 
to 192, usual full weight ; this unit occupied (17) all central Greece, 
Peloponnesus, and most of the islands. The system was — 
offnl, 6= di a dim, 2= stater, 50= mina, CO = talent, 

lb Mb. 90 102 0600 570,000 

It als< > passed into Italy, but in a smaller multiple of 25 drachma?, 
or | of the Greek mina ; 12 Italian weights (44) bearing value 
marks (whuh cannot therefore be differently attributed) show a 
libra of 2400 01 [ of 9600, which was divided in unci.e and sox tula?, 
and the iull-sbed mina is known as tho 24 uiuia mina, or talent of 
120 lilwe of Vitiuvius and Isidore (iS) =- 9900. Hultsch states this 
to be the old Etiuseau pound. 

0 With the trade mina of 9650 in Greece, and reeogni/cd 
4Q c 5rt* J c Italy* we can baldly doubt that tho Roman libra is 
‘ the half of this mina. At Athens it v as 2 x 4900, and 
on the aveiage of all the Gieek weights it is 2 x 4825, so that 4950 
—tho libra — it> as close as we need expect. Tho division by 12 dues 
not ailed tlie question, as every standard that came into Italy was 
siniilaily divided. In the libia, as in most other standards, tlie 
value which happened to be first at hand for tho coinage was not 
the mean of the whole of the weights in the oountiy ; the Uliumician 
coin weight i* below the trade aveiage, the Assyrian is above, tlie 
iEginetan is below, but the Roman coinage is above the aveiage of 
trade weights, or tlie mean standard. Rejecting all weights ol the 
lower empire, tho aveiage (44) ol about 100 is 4956; while 42 later 
Greek weights (nomhma, &c.) aveiage 4857, and 16 later Latin 
ones (solidus, &c.) show 4819. The coinage standard, however, was 
always higher ( 1 S) ; the oldest gold shows 5056, the Campanian 
Roman 5054, the consular gold 5037, the aurei 5037, the Constantine 
solicit 5053, and the Justinian gold 4996. Thus, though it fell in 
tlie laler empire, like the trade weight, yet it was always above that. 
Though it lias no exact relation to the congius or amphora, yet it 
is closely =4977 grains, the of the cubic foot of water. If, 
however, the weight in a degraded form, and the foot in an unde- 
graded form, come from the East, it is needless to look for an exact 
relation between them, but rather for a mere working equivalent, 
like the 1000 ounces to the cubic foot in England. Bockh has le- 
maikedthegieat diversity between weights of the some age, — those 
marked “Ail August! Temp” ranging 4971 to 5535, those tested by 
the fussy pimfcct Q. Junius Eustieus vary 4362 to 5625, and a set 
in tlie British Museum (44) belonging together vary 4700 to 5168. 
Tlie series was — 

slliqua, 0=sciipnlun), 4=sextula, 6=uncia, 12= libra, 

2 ‘87 grs. 17 2 CS‘7 412 4650 

the greater weight being the centumpondium of 495,000. Other 
weights wore added to these from the Greek system — 
obolus, 6 = drachma, 2=&ieihcus, 4=imcia; 

8*6 grfa. 515 105 412 

and the sextula after Con&tantino had tho name of solidus as a 
coin weight, or nomisma in Greek, marked M on the weights. A 
beautiful set of multiples of tho sciipulum was found near Lyons 
(38), from 1 to 10x17*28 giains, showing a libra of 4976. I11 

Byzantine times in Egypt glass was used for coin-weights (30), 
avei aging 68 *0 for the solidus = 4896 for tho libra. Tho Saxon and 
Konnan ounce is said to average 416*5 (. Nmn . 67 rim, 1871, 42), 
apparently tho Roman uneia inherited. 

67 "rs ^ 1C s y steltl which, is perhaps tho best known, through 

’ its adoption by Solon in Athens, and is thence called 
402 000 or Solonic, is nevertheless far older than its intro- 

s * ductioniuto Greece, being found in full vigour m Egypt 
in the 6th century n.c. It has been usually reckoned as a rather 
heavier form of the 129 shekel, increased to 134 on its adoption 
by Solon. But the Egyptian weights render this view impossible. 
Among them (29) the two contiguous groups can bo discriminated 
by the 129 being multiplied by 30 and 60, while the 67 or 134 is 
dilferently x 25, 40, 50, and 100. Hence, although the two groups 
overlap owing to their nearness, it is impossible to regard them as 
all one unit. The 129 range is up to 131 *8, while the Attic range 
is 130 to 138 (65-69). Hultsch reckons on a ratio of 24 : 25 between 
them, and this is very near tho true values; the full Attic being 
67*3, the Assyrian should he 129*2, and this is just tho full gold 
coinage weight. W c may perhaps see tho sense of this ratio through 
another system. The 80 grain system, as we have seen, was prob- 
ably formed by binarily dividing the 10 shekels, or “ stone” ; and 
it had a talent (Abydus lion) of 5000 drachmas; this is practically 
identical with the talent of 6000 Attic drachmae. So tho talent of 
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the 80 grain system was sexagesimal^ divided for the niina which 
was afterwards adopted by Solon. Suoli seetns the most likely 
history ol it, and this is in exact accord with the full original 
weight of each system. In Egypt the mean value at Nauciatis 
(29) was 06*7, while at Defcnneli (29) and Memphis (44) — probably 
rather earlier — it was 67 ‘0. The type of the grouping is not alike 
in different places, showing that no distinct families had arisen 
before the diffusion of this unit in Egypt; but the usual range is 
65 *5 to 69 '0. Next it is found at Troy (44) in three cases, all high 
examples of 68*2 to 68*7 ; and these are very important, sineo they 
cannot be dissociated fiom the Gieek Attic unit, and yet they are 
of a variety as far removed as may bo from the half of the Assyrian, 
which langes there from 123*5 to 131; thus the difference of unit 
between Assyrian and Attic in these earliest of all Gieek weights 
is very strongly marked. At Athens a low variety of*the unit i\as 
adopted for the coinage, true to the object of Solon in depredating 
debts; and the fust coinage is of only 65*2, or scarcely within the 
lange of the trade weights (28); this seems to have been felt, as, 
contrary to all other states, Athens slowly increased its coin weight 
up to 66*6, or blit little under the tiade amage. It giadually 
supplanted the iEginetan standard in (fleece and Italy as the 
power of Athens rose; and it was adopted by Philip and Alexander 
(17) for their great gold coinage of 133 and 66*5. This system is 
often known as the “Euboie,” owing to its early use in Euboea, 
and its diffusion by trade from thence. The series was — 

elialeous, &=obolus, 6= drat lima, 100=mma, GO =t ilanlon. 

1-1 gra. 11-17 07 G700 402,001) 

T irning now to its usual trade values in Greece (44), the mean of 
113 gives 67*15 ; but they vary more than the Egyptian examples, 
having a sub-vaiiety both above and below the main body, which 
itself exactly coincides with the Egyptian weights. The greater 
part of those weights which bear names indicate a niina of double 
the usual reckoning, so that there was a light and a heavy system, 
a mina of the drachma and a mina of the stater, as in the Plueniciau 
and Assyrian weights. In trade both tlio mime were divided in 

If L and 1, regardless of the drachma?. This unit passed also 
into Italy, the libra of Picenum and the double of the Etrurian 
and Sicilian libra (17); it was there divided in unciae and seiipuhe 
(44), the mean of 6 from Italy and Sicily being 6600 ; one weight 
(bought in Smyrna) has the name “Leitm 55 on it In literature 
it is constantly referred to ; but wo may notice the “ general mina n 
(Cleopatra), in Egypt, 16uncie=6600 ; the Ptolemaic talent, equal 
to the Attic in weight and divisions (Hero, Didymtw); the 
Antiochian talent, equal to the Attic (Hero) ; the treaty of the 
Homans with Autioclius, naming talents of 80 libne, i.c., mina of 
16 uiickc ; the Homan mina in Egypt, of 15 unoke, probably the 
same diminished ; and the Italic mina of 16 uncias. It seems even 
to have lasted in Egypt till the Middle Ages, as Jabarti and the 
“katib’s guide” both name the rati misri (of Cairo) as 144 dirhems 
= 6760. 

We have now ended our outline of ancient metrology, omitting 
all details that were not really necessary to a fair judgment on the 
subject, but trying to make as plain as possible the actual bases of 
information, to trust to 110 opinions apart from facts, and to leave 
what is stated as free as possible from the influence of theories. 
Theoretical values have nowhere been adopted lieie as the standards, 
contrary to the general practice of metrulogists ; hut in each case 
the standard value is stated solely from the evidence in hand, quite 
regai (Hess of how it will agree with the theoretical deduction Jiom 
other weights or measures. Great refinement in statements of 
values is needless, looking to the uncertainties which beset ns. 
There are innumerable theories unnoticed here; only those are 
explained which seem to have a reasonable likelihood, and others 
are only mentioned where it is needful to show that they have not 
been overlooked. In many cases fuller detail is given of loss im- 
portant points, when they have not boon published before, and no 
other information can be referred to elsewhere; when any point 
is abundantly proved and known, it has been passed with a mere 
men tion. Finally, to indicate where further information on different 
matters may be found reference is frequently made by a number to 
the list of works given below, some early and other works being 
omitted, of which all the data will be found in later books. 

For historical reforonco we may state the following units legally 
abolished, 

English Weights ami Measures Abolished .— The yard and hand- 
ful, or 40 inch ell, abolished in 1439. The yard and inch, or 
37 inch ell (cloth measure), abolished after 1553; known later 
as the Scotch ell =37 *06. Cloth ell of 45 inches, used till 1600. 
The yard of Henry YII. = 35 *963 inches. Saxon moueyors pound, 
or Tower pound, 5400 grains, abolished in 1527. Mark, f pounds 
3600 grains. Troy pound in use in 1415, established as monetary 
ound 1527, now restricted to gold, silver, and jewels, excepting 
iamonds and pearls. Merchant’s pound, in 1270 established for 
all except gold, silver, and medicines =6750 grains, generally 
superseded by avoirdupois in 1303. Merchant's pound of 7200 
grains, from France and Germany, also superseded. (_ Avoirdepois ” 
occurs in 1336, and has been thence continued j the Elizabethan 
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si a ndaul was probably 7002 grains.) Ah gallon of 1001 = 282 cubic 
inches, and wine gallon of 1707 = 231 cubic inches, both abolished 
in 1824. Winchester corn bushel of 8x268*8 cubic inches and 
gallon of 274 J aio the oldest examples known (Henry YII, ), gmdu- 
ally modified until fixed in 1820 at 277*274, or 10 pounds of vatei. 

Fruich IVeight'i anti Matsun 5 +LbolLs(ucl .— Often needed in read- 
ing older works. 

ligne, 12 =pouee, 12 =-picil, 6 =toisc, 20 UO=hemMle poste. 

OSSMiu. 100 >8 12-7S92 76-7.D 2*42219 miles. 

giam, 72=gros, 8 =imce, 8 -iniu*, 2=pouls fie nunc. 

*8197 qi. 59-021 472*17 9777 91 1 0792 1b. 

Rhineland foot, much used in Germany, -12*357 inches = the foot 
of the Scotch or English clotli ell of 37*06 inches, or 3 s ] 2*353. 

( 1 ) A. Ames, Mitroloqie Emiptienm , 18S0; (-) A. Bockli, Mthalogischi Enter- 
stuhiUKpn, IS h (qencial) ; Q P Boirolotti, Del Pi mu t no Culnto JJnzio, 1SS3; 

( 4 ) J. Braiuhs MiutZ'f Mu ss-, and Gtioicht-Wi yji, 1 Soft (specially Assynan); ( 5 ) 

31. Bniqsch, in Ztits. Auj. tip., 1870 (Editi); ( 6 ) M. E. Clubas, DtUrnumtion 
M< trigne, Js(>7 (Egj ptmn j olumes) ; ( 7 ) Id., Rechenht. ^ur let J'oids, Muures, <>t 
Monnawsdu ancu ns flyiiptieiis; (?) Id ,Ztschr. f. Amupt Sprathe, 1S67, p.57, lb70, 
p 122 (Etftptuu volumes); (y) 11. W. Clnsliolm, Wtnjhmg and Men sio mg, 1S77 
(history of Lnglibh measuies) ; ( 10 ) Id., Ninth Dtp. o/Wctiden of /Standards, 1S75 
(Assyrian) ; (n) A, Dumont, Misston a? Thiau (Giech volumes); ( 12 ) EtoniJolir, 

Zt >chr. Am. Dp., 1875 (Egyptian lion); ( 13 ) VV. Goldni&theff, in Hip. Egypt- , 

1881, 177 (Egyptian weights); (1 p C. \V. Goodwin, m Ztschr. Aeg. Dp, 1&78, 
p. IG (sliet); ( 15 ) B. V. Head, in Nam. Citron 1875; ( 16 ) Id., Jour. Inst, of 
Hankers, 1879 (•systems ot weight); (xj) Id., Jhstoi id Niunontni , lbS7 (essential for 
com v tights and history of systems); ( 18 ) V. Ilultsoh, Gn*ic lust hound llomische 
Alttrohxjie , lSS2*(essenti il fur litauiy uml monumental facts); (tg) Lediam, in 
/lev. Egypt., 1881, p. i 7J ( Vssyiian) ; ( 20 ) Leenuns, Mon u mem Egyptians, IbIJS 
(Egyptian bon); ( 21 ) T. Mommsen, Histone tie la Momnm Ilomaine ; ( 22 ) Id., 

J Ionuuunti Divers (hgjptian weights); ( 23 ) Sir Isaac Ecu ton , Dissertation upon 
the Dacicd Cubit, 1737 ; ( 2 f)J. Oppeit, Etalon dcs Mesuies Assy mimes, 1873; ( 25 ) 

W. M. F. Petiie, India tive Metrology, 1877 (principles and tontatne lesults); ( 26 ) 

Id , JStoni/u /iqe,lbto) l ( 27 ) hi. , Pyramids and TempU 1 of Gizeh, 18S3 ; ( 28 )id., Nau- 
Iratis , 1 ., lhbfi (piinciples, lists, and cuitcs of weights); (ag) Id., Tams, 11 ., Ib87 
(lists and cuives); ( 30 ) Id., Arch. Jour., Ih83, 419 (weights, Egyptian. «ksc.); ( 31 ) 

Id., Proc. Roy. Doc. Edin., 18S3-81, 25 1 (mile); (^a) ih 8. Poole, Biil. Mm. Cat. of 
Coins, Etptpt ; ( 33 ) Vazquez; Qutipo, Esstei sur la Dys (ernes Metnque s, 1879 (geueul, 
and specially Arab and coins); ( 3 ;) Records of the Past, vols. 1 ., 11 ., vi. (Egyptian 
tributes, *fcc.); ( 35 ) E. ItoviUout, m Dev. Eg., 18S1 (many papeis on Egyptian 
weights, measures, and coins); ( 36 ) E. T. Rogovs, Nnm. Citron., 1873 (Aiab 
glass \ycights); ( 37 ) M. 31. Sauvane, in Jour As. Doc., 1877, translation 'of Elius 
of Nisibii, with notes (remarkable for history of balance) ; ScliUlbach (lists of 
weights, allin next); ( 38 ) M. C.'tJoutzo, Etalom Pondtraux Pnmitifs, 18&i (lists 
of all weights published to date) ; ( 39 ) Id., Systemes Monctaires Prinutifs , 18bl 
(tjerivation of imits) ; ( 40 ) G. Smith, In Ztit% Auj. Dp., 1873; ( 41 ) L. Stem, in Rtv. 

Eg., 1881,171 (Egyptian weights); ( 42 ) P. Tanneiy, 1U v. Anh., xli., 152 ; ( 43 ) 

E. Thomas, Nuunsinata Onentalin, pt. i. (Indian weights). Many isolated papeis 
in Revue Arduologique, UHUruc Journal, <Ec„ tna not specified, above; aud( 44 ) 
a great amount of material is yet uupublisheijL of weighings of weights of Tioy 
(supplied tluongh Dr Schliemann’s kindness), Memphis, at the British Museum, 

Tuun, &e., which may piobably appear before long, and which has been utilized 
in this article. 

III. Commercial. 

In this section we shall only refer to such measures as 
are in actual use at the present time ; the various systems 
of the Continental towns have been superseded by the 
metric system now in force, and are therefore not needed 
now except for historical purposes. 

Gveai Britain . — weigl 

Length ami 
inch, 12 = foot, 3=yurd, rq=polo, 4=cliain, 10=furlong, 8 =milo. xueasi 
1 in. 12 3 G 198 792 7920 633G0 

Hand, 1 inches ; fatliom, 2 yards ; knot or geographical mile =V~ 

1 *1507 miles. The chain is divided iu 100 links for laud measure ; 
link =7*92 inches. 

Terms of square measure arc squares of the long measures. 

Yolumo: dry: — 

pint, 2 =quaii, 4-sgitllon, 2 = peck, 4 =bushe], 8 = quarter, 
cub. in. h 1*659 09*418 277-274 551-518 2218*19 17745*6 

Gill = l pint ; pottle = 2 quarts ; 5 quarters = woy or load ; 2 weys = 
last. 

Yolumo : wet ; — 

Pint and quart! J l=baiTeI or\ 2=pipe, butt, or 

as above. f eaRon ’ \ hogshead,/ puncheon, 

cub. 111 s. 277-274 2495*5 9981 9 19963-8 

Avoirdupois weight, for everything not excepted below: — 
diaehm, I 0 =ounce, 16= pound, 14= stone, 2 = quart or, 4 -hunched, 20 = ton, 

27*3 groins. 437-5 7000 98,000 196,000 grs. 112 lb 2240 ft). 

Troy weight (gold, silver, platinum, and jewels, except diamonds 
and pearls) : — 

grain, 24=pennyweiglit, 20 = ounce, 12 = pound. 

1 gram 24 480 57 GO 

Diamond and pearl weight:— 

gra in, 4= carat, 150 = ounce Troy. 

•8 grain 0*2 480 

Apothecaries’ dispensing weight, for prescriptions only 

grain, 20=scmplo, 3=drackm, 8 = ounce, 12=pound. 

1 giaiu 20 00 4bt) 5760 

Apothecaries’ fluid measure 

minim, G0=dmchm, 8 = ounce, 20=pint, 8 =gallon, 

*91 gr., water 51*7 437*5 8,750 70,000 

•036 cub. ia. *216 1-733 84*659 277*274 

XXIV. — 63 
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Metric Bthfeni.— Thu report to tho French National Assembly 
proposing tills system was presented 17th March 1791, the meridian 
measurements finished and adopted 22d June 1799, an intermediate 
system ot division and names tolerated 28th May 1812, abolished 
and pure decimal system enforced 1st January 1840. Since then 
Netherlands, Spain* (1850), Italy, Greece, Austria (legalized 1870), 
Germany, Norway and Sweden (1878), Switzerland, Portugal, 
Mexico, Venezuela, Argentine .Republic, Huyti, New Grenada, 
Mam itius, Congo Free State, and other states have adopted this 
system. The use of it is permissive in Great Britain, India, 
Canada, Chili, kr. The theory of tho system is that the metre 
is a 10,000, OuOtli of a quadrant of the earth through Paris; the 
litie is a cube of A s 0 metre; the gramme is r75 Vi? of tho litre filled 
with water at 4° C. ; the franc weighs 5 grammes. The multiples 
jho as follows *. — 


liiitish. 

Fiance. 

Nethei lands. 

Other Names. 

*rm inch 

millimetre 

Streep 

fcUitli 

•3!i] 

euttimetre 

dium 

zeutiuieter 

t u 17 „ 

d< emu tie 

p ilm 


,;o 170 „ 

ml nu: 

die oi anno 

metre, stab 

M>21 is mile 

kilomofcio 

nnjlt* 

kiltmietu , stailiun 

176 pint 

tlccilltl o 

maatjo 

... 

17UL „ 

LI 11.1. 

Jkop 

liter or kanne 

17 008 „ 

detain le 

schopul 

• 

hSOib , 

(50 litiLs) 

hdiolfel 

176 077 „ 

liuiolitie 

niuddc* 

/heklolilei, faase, 

| kilofc 

*oir> gram 

milligramme 



15*4 $ „ 

UlAWMIS 

wiglijq 

drom 

ir> i*J2 „ 

decagramme 

loot! 

lulli 

15 J !*23 ,, 

hectogramme 

Oils 


77 1 ri“17 „ 

(500 ct amines) 


pfund, lure 

154*2*35 ,, 

kilogramme 

pond 

110*23 

(50 Kilogr.) 


t /.entner, jsollcent- 
( ner 

( centner mttij- 
( que, quintal 

220*46 „ 

100 kilogr. 


2204*02 „ 

1000 kilogr. 


tonne, tonneau 


In land measure the unit is the are (10 metres square) =119 ‘60 
square yards; and the hectare -=2 '4736 acres. Other multiples of 
the units are merely nominal and not practically used. 


Talk for Uomvmo* of British and Metric Units. 


Indies. 

Miiii- 

meties. 

Metres. 

Feet. 

Cubic 

Inches 

Cubic 

Centimetres. 

Cubic* 

Metres. 

Cubic 

Feet. 

1 

25*309 

1 

3*2809 

1 

36*3S6 

1 

35*316 

2 

50*799 

2 

6*5618 


32*772 

2 

70*613 

J 

70*199 

3 

0 8127 

3 

49*168 

3 

103*950 

4 

1 01*508 

1 

11*1236 

4 

85*515 

4 

111*266 

/t 

120*0% 

5 

16*4045 

5 

81*931 

5 

176*583 

a 

152*397 

6 

19*6851 

6 

9S-317 

6 

211*890 

7 

177*797 

7 

22*960*5 

7 

114*703 

7 

247*216 

8 

203 LOO 

8 

26*2172 

8 

131‘OSO 

S 

282*533 

0 

228*590 

0 

20*5281 

9 

117*476 

0 

317*840 

Pints. 

Litres, 

Litres. 

Gallons. 

Groins. 

Grommet. 

Kilos. 

Pounds, 

1 

*50755 

1 

t *22024 

1 

I *064799 

1 

2*6792 

2 

1*13310 

2 

*14040 

2 

•129598 

2 

o *3oS4 

3 

1*70263 

3 

*66073 

3 

*194397 

3 

8*0377 

4 

2*27020 

4 

*88098 

4 

*259196 

4 

10*7169 

5 

2*83775 

a 

1*10122 

5 

*323994 

5 

13*3061 

6 

3*40530 

a 

1*32146 

6 

*388791 

0 

16*0754 

7 

3*07280 

7 

1*54171 

7 

•453593 

7 

18*7546 

8 

4*54041 

8 

1*76105 

8 

*518392 

8 

21*4338 

9 

5*10700 

9 

1*98220 

9 

*58 1190 

0 

24*1130 


For approximate conversion either way use the following ratios:— 
8 metres =-315 inches (to nroinr)! 8 kilometres -5 miles (to 
4 litres =7 pints (to T fo-); 7 grammes =108 grains (to 

Burmah. — Paulgaut 1 inch, taim 18 inches, saundaung 22 inches, 
dha 154 inches, dain 2*43 miles. Kait 251 grains, vis 8 ‘59 tb, salt 
14*36, ten 57*36, candy 533 tb. 

Candm.—Vm 2511 inches, carga (corn) 4*19 bushels, rottolo 
1*165 3b, cantavo 116*5 1b, okka 2*65 tb. 

Ceylon.— Seer 1*86 pints; 10 parrahs, 1 amomam, 5*6 bushels. 

China.— Fau '141 inches, tsun 1*41, chik 14*1, cheung 141, yan 
1410=117*5 feet. Other chiks— itinerary 1217, imperial 12*61, 
surveyors 12*70, Peking 13*12, Canton 14*70 inches. Li=18QQ 
chiks of 12*17, 1312, or 14*1, Kop 3*3 cubic inches; 10=shing 
tsong *96 pint, tan 9*6 (12 catties of water), hwuli 96 pints. Tael 
580*3 grains; 16»catty, 9328 grains or 1*333 lb; picul 133*3 lb. 

Denmark — Tomme 1*03 inches, fod 12*357, aln 24*714; mul 
4*6807 miles. Pott *2126 gallons; 2=kande, 2=stiibclien, 2= 
viertel 1*7008 gallons; anker 8*2914 gallons. Pot *02657 bushel, 
skieppe *47835, fjerding ‘9567, tonne 3*8268, last 84188 bushels. 
Ort 15*1 grains, quintm 60*3, lod 241*2, unze 482*5, mark 3860, 
pund 7720=1*103 tb=| kilogramme, Lispund 17*646 lb, skip- 
pund 3*151 cwt. Tonde (land) 1*25 acres, (coal) 4*6775 bushels. 

of Nilometer 21*3 inches, dira' bekdi 22*7, dird' 
handasi 25*13, pic or dird Stambuli 26*65 inches; pic of land, 
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29*53, kasab 139*8 inches. Fcddan 1^ acre, Rub'a 6*6 pints or 
quarts, ‘webo 6*6 gallons, ardob 39*6 * or 46*4 gallons. Dirhem 
60*65 grains, rati 1*0131 lb, okka 2*7274 tb, kantur 101*31 tb. 

India. —Bengal— gaz = yard.’ * Bombay— gaz 27 inches, hath 18 
inches, Madras— covid 18*6 inches. Bengal — eottali (kattlui) 80 
square yards; 2Q=biggah, 1600 square yards. Madras— 24 mauris 
= cawri, 6400 square yards. Seer, 40=maund, 20= candy. 
Equivalents of Indian and other weights are as follows: — 


Commercial Weights, &c. 

Avoirdupois, 

Bengal 

Factory. 

Madras. 

Bombay. 


lb 

oz. 

dr. 

pids. 

h. 

eh. 

mds. 

\is 

pol. 

mds. 

s. 

pic e. 

Admen baluir of 200 \ 
cot ties of 2*117 lb J 

421 

0 

13 

5 

26 

13 

1G 

7 

19 

15 

4 

*27 

Aclieen guucho of 10 \ 
nelly.. A J 

220 

0 

0 

2 

37 

13*7 

8 

6 

16 

7 

34 

8*6 

Anjcngo condy ot 201 
rnaunds } 

560 

0 

0 

7 

20 

0 

22 

3 

S 

20 

(1 

0 

liencoolui bailor. 

560 

0 

0 

7 

20 

0 

22 

3 

S 

20 

0 

0 

Bengal factory mound.... 

74 

10 

10*7 

1 

0 

0 

2 

7 

35*7 

2 

26 

20 

Bcng il bozooi mound.. . 

82 

2 

2*1 

1 

4 

0 

3 

2 

113 

2 

37 

10 

Bombay condy of 20 I 
mounds ) 

560 

t) 

0 

7 

2Q 

0 

22 

8 

8 

20 

0 

0 

Bussoroli mound of 76 1 
iftkias / 

90 

4 

0 

1 

8 

5 6 

3 

4 

35 2 

3 

S 

27 0 

Busaoi ol\ mound of 241 
vokios 1 

28 

8 

0 

0 

15 

4*3 

l 

L 

4*8 

1 

0 

21 4 

Colnut mound of 100 | 
pools J 

30 

0 

0 

0 

16 

11 

1 

l 

24 

1 

o 

237 

Cochin i.uidy of 20 ( 

m.innd*, j 

5 43 

8 

0 

7 

11 

2*6 

21 

5 

36 8 

19 

16 

12 9 

Gomlnoon bozooi candy. 

7 

8 

0 

0 

4 

0 

0 

>j 

16 

0 

10 

21 4 

Goo candy of 20 mounds 

495 

0 

0 

6 

25 

2*9 

19 

G 

16 

17 

27 

43 

Jonkeej Ion bahar ol 8) 

capias j 

Madias candy of 20 > 
maunds j 

485 

5 

53 

6 

20 

0 

19 

3 

12 

17 

hi 

10 

500 

0 

0 

6 

28 

{) 

*JQ 

0 

0 

17 

3 4 

8 6 

Mocha balmr of 15 tro/ils 

430 

0 

0 

6 

0 

1 

IS 

0 

0 

16 

2 

25 7 

Muscat custom • house \ 
mound I 

8 

12 

0 

0 

4 

11 

O 

2 

32 

0 

12 

15 

Mysoie condy of 7 morohs 

560 

0 

0 

7 

20 

0 

22 

3 

8 1 

20 

0 

O 

Pegu CtUidy of 150 vis.. . 

560 

0 

0 

« 

28 

0 

20 

0 

0 

17 

31 

S 6 

Penang pecul of 100 1 
cattles J 

133 

5 

5*3 

1 

31 

6 

5 

2 

26 

4 

30 

143 

Surat mound of 40 sceis.. 

37 

5 

5*3 

0 

20 

0 i 

1 

3 

37*9 

1 

11 

to 

Surat pucca ntaund 

74 

io : 

10*7 

1 

0 

0 

2 

7 

33 7 

2 

2(> 

20 

Tillycherry candy of ) 
20 mounds f 

600 

0 

0 

8 

0 

2 ! 

21 

0 

0 

21 

L7 

13 


Bengal bazaar weights arc iV greater than factory weights. 
Grain and native liquids arc usually woiglied. 

Japan.— Boo, 10= sun, 10 = shaku (11*948 inches = 12 metro), 
6=ken, 60=-cho, 39=ri (2*647 miles). Go (11*1 cubic inches), 
10=sho, l(|=to, 10=koku (5*011 bushels), Monnno 57*97 grains, 
160= kin or catty (1*325 lb), 1000 monmie = kuanmie (8*281 tb). 

Jam.— Ell 27? inches. Ivaniie *3282 gallon ; rand, 396= leaguer 
of arrack, 133y gallons; 300 iands= leaguer of wine. Kice— sack, 

2 = picul 135| tb, 5 = timbang; eoyang 3581 tb. 

Malacca. — Covid 18 J inches; buncul 832 grains (gold and silver); 
kip 41 lb (tin); 100 catties = picul, 135 tb; 3 piculs = bahar ; 40 
piculs =coyau of salt or rice; 500 gantons=50 measures =1 last, 
nearly 29 ewts. ; chupah=2| lb; gautaug (=gantori ?), 9 lb of 
water at 62°. 

Malta. — Palmo 10*3 inches, foot 7*2 and 11*17 inches, eanna 
82*4 inches; 16 tumoli=galma, 4*44 acres, Caftlso (oil) 4*58 
gallons; barile (wine) 9*16 gallons; salma (corn) 7*9 bushels. 
Ounce 407*2 grains ; rottolo 1 *745 lb ; cantaro 174 *5 lb. 

.tom— Vara 32*97 inches. Fanega 1*50 bushels. Libra 
1*0142 lb. 

Morocco.— Canna 21 inches: commercial rottolo 1*19 lb, 100 = 
quintal; market rottolo 1*785 H>. 

Berm. — G az (gueze), 6 handbreadths or 25 i n ( h es. Boy al gaz 37 J 
inches. Arash 38*27 inches, Parasang or farsakh 3 geographical 
miles (an hour’s walk for a horse). Sextario (21 cubic inches), 4 = 
chenica, 2 = capicha (2 *4 quarts), 25 = artaba (1*9 bushels), (These, 
as the native names show, are not native measures, As Chardin 
remarks, there are no true measures of capacity; even liquids are 
sold by* weight.) Dirhem, 143 (Bussora), 147*8 (Tabriz), or 150 grs. 
Mescal, 2= dirhem, 50=ratl (7300 grains), 6= man or batman, 

Mussia.— Vershok (1*75 inches), 16=archine, 3=sagene (7 feet 
British, legally), 500= verst (*663 mile) ; 2400 square sagenes= 
deciatine (2 *7 acres). Tcharkey ( *216 pint), 100 = vedro, 3 = anker, 
40 vedros=sarakovaia (324*6 gallons). Garnietz 2=tchetverka, 
4=tchotverik, 2=paiak, 2=osmin, 2=tchotvert (5*77 bushels). 
Dola (*68578 grains) ; 96=zolotuie; 8=lana; 12 «ftmt (6319*7279 
grains); 40= pud (36*112 3b) j 10=berkovitz ; 3=packcn, Also 

3 zolotnices=l loth. 

Siam*— Nin, 12=kub(10 inches), 2=aok, 4=wa (79*999 inches 
on silver bar at 85® Fahr,). Thangsat, 10x10x20 nin, actual 
standard 1159*8477 cubic inches at 85°= 2*08 pecks. Thanan, 
5x5x4 nin, standard 57*8800 at 85°= 1*67 pints. Tical or bat 
(234*04 grains), 4= tael, 4= catty or chang, 50= picul or hap 
(133*788 tb). 

Turkey.— Bio 26*8 or 27*06 inches; larger pic 27*9. Almud 
1 *15 gallons (of oil =8 okas) ; 4 killows=fortinof 3*7 bushels (killow 
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of ride ^=10 okavS). Dram (49*5 grains), lOO^chequi, 4 = oka 
(2*8286 B>) ; dram (49*5 grains), 180 -rotl, 100-= kintal or kautar 
(127-20 it)). 

United States. — Iucli= 1*000049 British inch, and otlicr measures 
iu proportion. Gallon <= *83292 British gallon. Bushel-- *90940 
British bushel. Weight, as Great Britain. 

See Kelly's Universal (Jambist ; Doursthei ’s Dutiounaire Univcnelle Poidt 
et Mt sum ; Woolhonse, Weight * and Measures] recent Imports of Board ot 
Ttudo and St and Aids Department. 


As weights of grain are often needed ve add pounds weight in 
cubic feet. 



Whe^tj 

Pease, 

Indian 

Oats, 

Reims, 

Barley, | 

English, j 1{1CQ 


Usual. 

Ameiica.ii. 

Coni. 

Russian 

Egypt* 1111 - 

Loose 

40 

CO 

44 


48 

B# I | 

« ip" 

Globe 

30 j 

Cl 

47 

sa 

00 


See Report of Standards Department, lbSL (W. M. V P ) 


WEIMAR, the capital of the grand-duchy of Saxe- 
Weimar-Eisenach, the largest of the Thuringian states, is 
situated in a pleasant valley on tit© Ilm, 50 miles south- 
west of Leipsic and 130 miles south-west of Berlin. 
Containing no very imposing edifices, and plainly and 
irregularly built, the town presents at first a somewhat 
unpretending and even dull appearance ; but there is an 
air of elegance in its quiet and clean streets, which recalls 
the fact that it is the residence of a grand-duke and his 
court, and it still retains an indescribable atmosphere 
of refinement, dating from its golden age, when it won 
the titles of “poets’ city” and “ the German Athens.” 
Weimar has now no actual importance, though it will 
always remain a literary Mecca. It is a peaceful little 
German town, abounding in excellent educational, literary, 
artistic, and benevolent institutions; its society is cultured, 
though perhaps a little narrow ; while the even tenour of 
its existence is undisturbed by any great commercial or 
manufacturing activity. The population in 1885 was 
21,565 ; in 1782, six years after Goethe’s arrival, it was 
about 7000 ; and in 1834, two years after his death, it 
was 10,638. 


llSlI 


The reign of Goethe's friend and patron, the grand-duke Charles 
Augustus (3775-1828), represents accurately enough the golden age 
of Weimar ; though even during the duke’s minority, his mother, 

the duchess Amalia, — — -- r — r — , — _ 

had begun to make ,^\ \\ li 
tho little court a ® 
focus of light and 

nmny. . The most 

erected for Charles 
Augustusunder the 

z st tmi SiMJ 

1803, in place of 
one burned down 
in 1770. This 
building, with the 
associations of its 
erection, and its 
“poets’ rooms,” de- 
dicated to Goethe, 

Schiller, Herder, 
and Wieland, epi- 
tomizes the charac- 
teristics of the 
town. The main 
interest of Weimar 
ceu tres in these men 
and their more or 
less illustrious con- 
temporaries ; and, ni , . 

above all, Goethe, ^ an Weimar, 

whose. alter to the “genius hujus loci” still stands in tho ducal 
park, is himself the genius of the place, just as Shakespeare is of 
Stratford-on-Avon, or Luther of Wittenberg. Goethe’s residence 
from 1782 to 1832 (now opened as a “Goethe museum,” with his 
collections and other reminiscences), the simple “garden-house” in 
the park, where he spent many summers, Schiller’s humble abode, 
where ho lived from 1802 till Ms death in 1805, and the grand-ducal 
burial vault, where the two poets rest side by side, are among tho 
most frequented pilgrim resorts in Germany. Rietschel’s bronze 
group of Goethe and Schiller (unveiled in 1857) stands appropriately 
in front of the theatre (much altered in 1868) which attained such 
distinction under their combined auspices. Hot far off is tho large 
and clumsy parish church, built about 1400, of which Herder became 



pastor in 1776 ; close to tbe church is his statue, and his house is 
still the parsonage. Within the church are the tombb of Herder 
and of Duke Bernhard of Weimar, the hero of the Thirty Ycais’ 
War. Tho altar-piece — a Crucifixion— is said to be the masterpiece 
of Lucas Cranach, whoso house is pointed out in the maiket-plaee. 
Wieland, who came to Weimar in 1772 as the duke’s tutor, is also 
commemorated by a statue, and his house is indicated by a tablet. 
Among tho other prominent buildings in Weimar are the library, 
containing 200,000 volumes and a valuable collection of portraits, 
busts, and literary and other curiosities ; the museum, built in 
1863-68 in the Renaissance style ; the ancient church of St James, 
with the tonjhs of Lucas Oranach and Musceus; and the town- 
house, built in 1841. Yarious points in the environs of Weimar 
are also interesting from their associations. Separated fiom the 
town by the park, laid out in the so-called English style by Goethe, 
is tbe chateau of Belvedere, built in 1724. To the north-east is 
Tiefurt, often the scene of al-frcsco plays, in which tho courtiers 
were tho actors and the rocks and trees the scenery ; and to tbe 
north-west is the chateau of Ettersburg, another favourite resent of 
Charles Augustus and liis court. 

The history of Weimar, apart from its brilliant record at tbe end 
of the 18th and the beginning of the 19tli century, is of compara- 
tively little interest. The town is said to have existed in tho 9th 
century, and in the 10th to have belonged to a collateral branch of 
the family of the counts <?£ Orlamunde. About 1376 it fell to tho 
laudgraves of Thuringia, and in 1440 it passed to the electors of 
Saxony. In 1806 it was visited by Napoleon, whose half-formed 
intention of abolishing the ducliy was only averted by tho tact and 
address of the duclioss Luise. The Muses have never left Weimar. 
Since 1860 it has been tho seat of a good school of painting, repre- 
sented by tbe landscape painters Preller, Kalckreuth, and Max 
Schmidt, and the historical painters Pauwels, Heumann, and 
Yerlat. The frequent residence here also of the Abbd Liszt, from 
1848 till his death in 1886, has preserved for Weimar quite an im- 
portant place in the musical world. 

WEISSENFELS, an industrial town in the province of 
Saxony, Prussia, is situated on the Saale, 18 \ miles south- 
west of Leipsic and 19 miles south of Halle. It contains 
three churches, a spacious market-place, and various 
educational and benevolent institutions. The former 
palace, called the Augustusburg, built in 1664-90, occupies 
a site on a sandstone eminonce near the town; this spacious 
edifice is now used as a military school. Weissenfels 
manufactures machinery, sugar, pasteboard, paper, leather 
goods, pottery, and gold and silver wares. It contains also 
an iron-foundry, and carries on trade in timber and grain. 
In the neighbourhood are large deposits of sandstone and 
lignite. Weissenfels is a place of considerable antiquity, 
and from 1657 till 1746 it was the capital of the dukes 
of Saxe-Weissenfels, a branch of the electoral house of 
Saxony. The body of Gustavus Adolphus was embalmed 
at Weissenfels after the battle of Liitzen. The population 
of the town in 1885 was 21,766. 

WEKA, or Weeea. See Ocydrome. 

WELLESLEY, Bichard Wesley (or Wellesley), 
Marquis op (1760-1842), eldest son of the first earl of 
Mornington, an Irish peer, and eldest brother of the duke of 
Wellington, was born J une 20, 17 60. He was sent to Eton, 
where he was distinguished as an excellent classical scholar, 
and to Christ Church, Oxford. By his father’s death in 
1781 he became earl of Mornington, taking his seat in the 
Irish House of Peers. In 1784 he entered the English 
House of Commons as member for Beeralston, Soon after- 
wards ho was appointed a lord of the treasury by Pitt, with 
whom he rapidly grew in favour. In 1793 he became a 
member of the board of control over Indian affairs; and, 
although he was best known to the public by his speeches 
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in defence of Pitt’s foreign policy, he was now gaining the 
acquaintance with Oriental affairs which made his rule over 
India so wonderfully elective from the moment when, in 
1797, ho accepted the office of governor-general. Wellohloy 
seems in a peculiar manner to have caught Lett’s own large 
political spirit during the years of his inteicouise with 
him from 1793 to 1797. With equally profound con- 
viction of the antagonism between the French republic 
and the interests of Great Britain all over the world, he 
had gained the same habit of dealing with political affairs 
in vast combinations and on the broadest survey. That 
Pitt and Wellesley had consciously foimed the design of 
acquiring a great eirqnre in India to compensate for the 
loss of the American colonies has not been proved ; but 
the rivalry with France, which in Europe placed England ] 
at the head of coalition after coalition against the French 
republic and empire, made Wellesley’s rule in India an 
epoch of enormous and rapid extension of English power 
On the journey outwards he formed, after a discussion at 
the (Jape with officials and soldiers returning home, the 
design of annihilating French influence in the Deccan. 
Soon after his landing, in April 1798, he learnt that an 
alliance had actually been formed between TIppoo Saib 
and the French republic. Wellesley resolved to anticipate 
the action of the enemy, and ordered preparations for war. 
The invasion of Mysore followed in February 1799, and 
the campaign was brought to a rapid close by the capture 
of Seringapatam (see India and Wellington), In 1803 
the restoration of the pesliwa was # taken in hand, which 
proved the prelude to the great Mahratta war against 
Sindhia and the raja of Berar. The result of these wars 
and of the treaties which followed them was that French 
influence in India was extinguished, that forty millions of 
population aud ten millions of revenue were added to the 
British dominions, and that the poweis of the Mahratta 
and all other princes were so reduced that England became 
the really dominant authority over all India. Nor was 
Wellesley’s rule distinguished only by conquest. He was 
an excellent administrator, and sought to provide, by the 
foundation of the college of Fort Wiliiam, for the training 
of a class of men adequate to the groat work of governing 
India. In connexion with this college he established the 
governor-general’s office, to which civilians who had shown 
great talent at the college were transferred, in order that 
they might learn spmething of the highest statesmanship 
in the immediate service of their chief. A free-trader, like 
Pitt, ho endeavoured to remove some of the restrictions on 
the trade between England and India. Both the commer- 
cial policy of Wellesley and his educational projects brought 
him into hostility with the court of directors, and he more 
than once tendered his resignation, which, however, public 
necessities led him to postpone till the autumn of 1805. 
Hb reached England just in time to see Pitt before his 
death. On the fall of the coalition ministry in 1807 
Wellesley (an English peer from 1797 and marquis in the 
peerage of Ireland from 1799) was invited by George III. 
to join the duke of Portland’s cabinet, but he declined, 
pending the discussion in parliament of certain charges 
brought against him in respect of his Indian administra- 
tion. Resolutions condemning him for the abuse of power 
were moved both in the Lords and Commons, but defeated 
by large majorities. In 1809 Wellesley was appointed 
ambassador to Spain. He landed at Cadiz just after the 
battle of Talavera, and endeavoured, but without success, 
to bring the Spanish Government into effective co-operation 
with his brother, who, through the failure of his allies, 
was compelled to retreat into Portugal A few months 
later, after the duel between Canning and Castlereagh and 
the resignation of both, Wellesley accepted the post of 
foreign secretary in Perceval’s cabinet He held this 


office until February 1812, when he retired, partly from 
dissatisfaction at the inadequate support given to Welling- 
ton by the ministry, but also because he had become con- 
vinced that the question of Catholic emancipation could 
no longer be kept in the background. From early life 
Wellesley had, unlike his brother, been an advocate of 
Catholic emancipation, and with the claim of the Irish 
Catholics to justice ho henceforward identified himself. 
On Perceval’s assassination he refused to join Lord Livor- 
pool’s administration, and he remained out of office till 
1821, criticizing with severity the proceedings of the 
congiess of Vienna and the European settlement ot 1814, 
which, while it reduced France to its ancient limits, left to 
the other great powers the territory that they had acquired 
by the partition of Poland and the destruction of Venice. 
He was one of the peers who signed the protest against 
the enactment of the Corn Laws in 1815. In 1821 he 
was appointed to the lord -lieutenancy of Ireland. Catholic 
emancipation had now become an open question in the 
cabinet, and Wellesley’s acceptance of the viceroyalty was 
believed in Ireland to herald the immediate settlement of 
the Catholic claims. The Orange faction were incensed 
by the firmness with which their excesses were now 
repressed, and Wellesley was on one occasion mobbed and 
insulted. But the hopes of the Catholics still remained 
unfulfilled. Lord Liverpool died without having grappled 
with the problem. Canning in turn passed away ; and on 
the assumption of office by Wellington, who was opposed 
to Catholic emancipation, his brother resigned the lord- 
lieutenancy. He had, however, the satisfaction of seeing 
the Catholic claims settled in the next year by the very 
statesmen who had declared against them. In 1833 he 
resumed the office of lord-lieutenant under Earl Grey, but 
the ministry fell a few months later, and, with one short 
exception, Wellesley did not further take part in official 
life. His old age, which was vigorous and animated to 
the last, was occupied with literary and classical pursuits. 
He died on September 26, 1842. He had no successor in 
the marquisate, but the earldom of Mornington and minor 
honours devolved on his brother William, Lord Mary- 
borough, on the failure of whose issue in 1863 they fell to 
the second duke of Wellington. 

WELLINGBOROUGH, a market-town of Northampton- 
shire, England, is situated on the declivity of a hill near 
the junction of the Ise with the Nen, and on the London 
and North-Western and Midland railway lines, 63^ miles 
north- north- west of London, and 10 J east-north-east of 
Northampton. The church of St Luke contains some 
Norman and Early English portions, with later work of 
various periods, and a Decorated western tower and spire. 
The grammar-schools, founded in 1594 and endowed with 
the revenues of a suppressed guild, include a school of the 
second and a school of the third grade, the former a build- 
ing of red brick in the Renaissance style erected in 1880 
at a cost of .£6000, and the latter an old Elizabethan 
structure. Another educational endowment is Freeman’s 
school founded by John Freeman in 1711. There are also 
several charities. The market-place, situated in the centre 
of the town, was founded in 1874. The principal public 
buildings include the corn exchange (erected in 1861 at a 
cost of £4000), and the “ Priory,” an old residence now 
used for Sunday school and other parochial purposes. 
Formerly the town was famed for the chalybeate springs 
to which it owes its name. It is now of some importance 
as a centre of agricultural trade; but the staple industry is 
leather. A great impulse to the prosperity of the town 
was given by the introduction of the boot and shoe trade, 
especially the manufacture of uppers. Smelting, brewing, 
and iron-founding are also carried on, as well as the manu- 
facture of portable steam-engines. A coal depdt of the 
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Midland Hallway is also situated in the town. The popu- 
lation of tho townsliip and urban sanitary district (area 
3992 acres) in 1871 was 9385 and in 1881 it was 13,791. 

In 948 Killed gave the cliuicli at Wellingborough to Cioyhmd 
ibbey, and the giant was lonlhmcd by King Edgir m 9(h). In 
the lrign of Kdwaul II. the abbot was loid in full. It received the 
giant ot a maiket in the 2d year of King John. In 1621 ii was 
visited by Charles I. and his queen, who resided in Icnis dming a 
whole season that they might diiuk the vateis. It was alter its 
almost total destruction by iiic in 1768 that the town was built on 
its present site oil the hill. 

WELLINGTON, a town of Shropshire, England, on 
the Great Western and London and North-Western rail- 
way linos, and on the Shropshire Union Canal, 151] miles 
north-west of London, il east of Shrewsbury, and 31 
north west of Birmingham. Tho neighbouihood is pictur- 
esque, the Wrekin, about H miles fiom the town, rising 
to a height of 1 320 ieefc. The church of All Saints, built 
in 1790, was restored in 1876, and again in 1883. There 
are a number of charities. The manufacture of agricultural 
implements, iron and brass founding, and malting are 
carried on. The population of the urban sanitary district 
(area 352 acres) in 1871 was 5926, and in 1881 it was 
6217. 

Wellington, which is situated near the old Roman Watling 
fttieet, is refen ed to in Domesday as bold by Earl Boger. It was 
granted by King John to Thomas de Eulmton for services lendeied 
at Borne at the time of the interdict. It was held by Kail Edwin, but 
by the rebellion of Robert do Belosme was forfeited to the king. 
Tho church of Wellington was given by Eail Boger to Shrewsbury 
abbey. Wellington was the first rendezvous of Charles I., who on 
19th Scptembei 1642 mustered his forces near the town. 

WELLINGTON, a market-town of Somerset, England, 
is situated on a gentle elevation at the foot of the Black- 
downs near the river Tone, and on the Great Western 
Railway, 170 miles south -south-west of London, and 7 
south-west of Taunton. The church of St John, a hand- 
some structure, with one of the characteristic Somersetshire 
towers, is of the Perpendicular style of architecture, except 
the nave, which is Early English. The church contains a 
monument to Sir J. Popham, lord justice of England in 
the time of Elizabeth and James I. Among other public 
buildings are the market-house or town-hall (1833), the 
WevSt Somerset county school (1880), and the Popham 
hospital for aged men and women, founded by Sir John 
Popham in 1606 and rebuilt in 1833. On the highest 
summit of the Blackdowns, 2 \ miles south of the town, is 
a triangular stone tower erected in honour of the duke of 
Wellington, who took his title from the town. The staple 
industry is the woollen manufacture ; iron-founding and 
brick and tile making are also carried on. The population 
of the township and urban sanitary district (area 5195 
acres) in 1871 was 6286, and in 1881 it was 6360. 

King Alfred gave Wellington, with other two neighbouring 
manors, to Asser, who was afterwards raised to the see of Sherborne, 
and died iu 883. Subsequently it was conferred on Aldhelm, 
tho first bishop of Wells. In Domesday it occurs as Wallintono, and 
is valued at £25. In the 2d of Edward YI. Iho manor was granted 
by Bishop Barlow, together with the borough of Wellington, to 
Edward, duke of Somerset On the duke’s attainder it came to tho 
crown, with whom it remained till the 22d of James I. 

WELLINGTON, the chief town of Hutt county, New 
Zealand, and tho seat of the colonial Government, is 
situated in tho south-west of North Island, on the shores 
of Port Nicholson, in 41° 16' 25" g. lat. and 174° 47' 25" 
E. long., 80 miles oast of Nelson, 160 south of New 
Plymouth, and 1200 south-east of Sydney. The imme- 
diate surroundings of Wellington were originally very 
uninviting, as it is walled in by high ranges unsuitable for 
tillage, but great enterprise has been shown in the con- 
struction of roads to the more fertile regions. Railways 
are being gradually extended towards both the north and 
the north-east. Owing to tho prevalence of earthquakes 
the city is built chiefly of wood, but within recent years 
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there has been an increasing tendency to make use of 
concrete and brick. Among the principal public buildings 
are the Government bouse, the houses of legislature, the 
Government buildings, tho new postal and telegraph office, 
Wellington college, fit Patricks Catholic college, tlie odd- 
fellows’ hull, the freemasons’ hall, tho hospital, and tho 
lunatic asylum. The city also possesses a colonial museum, 
an athencBum and mechanics’ institute, a lyeeum, and 
three theatres. The botanical gardens have an area of 1 00 
acres. There is also a public park called the Tow n Belt. 

To supplement the water supply from two largo reservoirs 
at PolhilPK Gully, an aqueduct has lately been constructed 
from the Wainuiomata river, 16 miles distant, at an 
expense oi £130,000. 

Wellington was tho first settlement of the New Zealand 
colonists. It owes its commercial prosperity and its selec- 
tion as the capital to its convenient and centiaJ position. 

It is the seat of both a Protestant and a Catholic see. 

The harbour, which has lately been extended and improved, 
is one of the best and safest in New Zealand, Them 
is a lighthouse at the eastern entrance, on Pincarrow 
Head, opposite which is the pilot station. There are two 
large wharves, and in Evans Bay there is a patent slip 
capable of receiving vessels of 2000 tons. As a shipping 
port Wellington ranks next to Auckland and Lyttelton. 

It possesses foundries, shipbuilding yards, boot factories, 
soap and candle works, tanneries, woollen, coffeo, flour, 
and saw mills, breweries, aerated water works, coach 
factories, brick and tile works, and a very extensive meat- 
preserving establishment, which exports large supplies to 
Europe. The area of tho municipal borough is 1100 acres, 
and from 4176 in 1861 the population increased to 13,188 
in 1871 and 20,563 in 1881, while in 1886 tho city and 
suburbs had 27,833 inhabitants.' 

WELLINGTON, Arthur Wellesley, Duke of (1769- 
1S52), was the fourth son of Garrett, carl of Mornington, 
now remembered only as a musician. He was descended 
from tho family of Colley or Cowley, which had been 
settled in Ii eland for some centuries. The duke’s grand- 
father assumed the name of Wesley on succeeding to the 
estates of Mr Garrett Wesley, a kinsman of the famous 
divine; the affinity between the families of Colley and 
Wesley rests, however, on nothing nearer than a common 
ancestor in the 15th century. In the duke’s early letters 
the family name is spelt Wesley ; the change to Wellesley 
seems to have been made about 1700. Arthur (born in 
Ireland in the spring of 1769 x ) was sent to Eton, and 
subsequently to the military college at Angers. Ho 
entered the army as ensign of the 73d regiment in 1787, 
passed rapidly through the subaltern grades, became major 
of the 33d, and purchased the lieutenant-colonelcy of 
that regiment in 1793 with money advanced to him 
by his eldest brother. Before reaching full age he was 
returned to the Irish parliament by the family borough 
of Trim. Little is known of his history during these 
years; but neither in boyhood nor early youth does lie 
appear to have mado any mark among his contemporaries. 

His first experience of active service was in the disastrous 
campaign of 1794-95, when the British force under the 
duke of York was driven out of Holland by Pichegru. 

In 1796 he was sent with his regiment to India. Three India 
years more passed before Wellesley became known to servi( 
the world, but we have his own testimony that it was 
during these years of obscurity that he qualified himself 
in one direction for the great military career before him. 

As colonel commanding a regiment he gained tho most 
minute and accurate acquaintance with overy detail of 
the soldier’s life, learned the precise amount of food 

1 In Merrion Street, Dublin, or at Dungan Castle, Meath, towards 
the ond of April or on 1st May; hut both place anil date are uncertain 
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required for every month, the exact weight that could bo 
carried, the distances that could be traversed without 
exhaustion, the whole body of conditions in short which 
govern the activity both in peace aud war of man and 
beast It was to this absolutely complote knowledge of 
practical details that Wellington ascribed in great part his 
own success in the highest commands. It is probable, 
moreover, that he at this time made a serious study of the 
science and history of warfare. His training at the college 
of Angers is not sufficient to account for his great technical 
knowledge; no record, however, exists of the stages by 
which this was acquired. In 1798 Colonel Wellesley’s 
eldest brother, Lord Mornington, afterwards marquis 
of Wellesley, arrived in India as governor-general. The 
war with Tippoo Saib followed. The 33d regiment was 
attached to the subsidiary force iurnished by the nizam, 
and Colonel Wellesley was entrusted with the command of 
this division, under the ordors of General Harris. In a 
preliminary attack upon the works of Seringapatam 
Wellesley met with a repulse; in the successful assault 
upon the town he commanded the reserve. Though his 
military services in this short campaign were not of a 
striking character, he was appointed by his brother to the 
supremo military and political command in Mysore. His 
great faculties now for the first time found opportunity for 
their exercise. In the settlement and administration of 
the conquered territory Wellesley rapidly acquired the 
habits and experience of a statesman. Nor, in the midst 
of his work of peaceful reorganization, was it possible for 
him to abandon the life of the soldier. The frontiers 
of Mysore were harassed by independent chieftains or 
marauders, especially by one Doondiah, an energetic leader, 
who had assumed the title of “the king of two worlds.’ 5 
Wellesley’s operations against Doondiah were conducted 
with extraordinary energy ; his marches in pursuit were 
prodigious, and his final success complete. More im- 
portant, however, than the military side of these operations 
was their political character. When pressed in Mysore, 
Doondiah moved into Mahratta territory, and into this 
territory it was necessary for Wellesley to follow him. 
Here, negotiating and bargaining with the Mahratta chiefs, 
Wellesley acquired a knowledge of their affairs and an in- 
fluence over them such as no other Englishman possessed. 
Simple and honourable himself, he was shrewd and pene- 
trating in his judgment of Orientals ; and, unlike his great 
predecessor Clive, he rigidly adhered to the rule of good 
faith in his own actions, however depraved and however 
exasperating the conduct of those with whom he had to 
deal. The result of Wellesley’s singular personal ascend- 
ency among the Mahrattas camo into full view when the 
Mahratta war broke out. In the meantime, however, his 
Indian career seemed likely to be sacrificed to the calls of 
warfare in another quarter. Wellesley was ordered by the 
governor-general, in December 1800, to take command of 
a body of troops collected for foreign service at Trincoma- 
loo, in Ceylon, It was at first intended that these troops 
should act against Java or Mauritius; their destination 
was, howover, altered to Egypt, and a notification was 
made to Wellesley that in consequence of this change 
General Baird would be placed in command above him. 
Though deeply offended at the loss of the command, 
Wellesley so completely sank all personal grievance in his 
devotion to the public cause that, in opposition to his 
instructions, and at the risk of incurring severe censure, 
he moved the troops on his own responsibility from 
Trincomalee to Bombay, from the conviction that, if they 
were to be of any use in Egypt, it was absolutely necessary 
that they should provision at Bombay without delay. 
The documents in which Wellesley justified this step prove 
his singularly clear and profound acquaintance with the 


conditions of a successful invasion of Egypt from India. 

At Bombay Wellesley was attacked by fever, and prevented 
from going on to Egypt. He returned with great satis- 
faction to his government in Mysore, where he remained 
until the Mahratta war broke out. The power of the Mahratta 
peshwa, nominally supreme in the Mahratta territory, had war. 
been overthrown by his rivals Holkar and others, and 
ho had himself tied from Poona to Bassein on the coast. 

By the treaty of Bassein, made in December 1802, the 
Indian Government entered into an alliance with this 
potentate, and pledged itself to restore his authority. 
Wellesley fras placed in command of the army charged 
with this task, Starting from Seringapatam, he crossed 
the frontier on March 12, 1803, and moved through the 
southern Mahratta territory on Poona. The march was 
one unbroken success. Wellesley’s own arrangements, 
which displayed the utmost forethought and sagacity in 
dealing with the physical conditions to be encountered on 
the march, would no doubt have secured his victory had 
resistance been encountered; but his personal and diplo- 
matic ascendency among the chieftains of the district 
worked even more powerfully than the fear of his arms. 

No hand was raised against him, and a march of six 
hundred miles was conducted without even a skirmish. 

“ The confidence and respect of every class in the provinces 
south oi the Kistna,” wrote Major Malcolm, the political 
agent who accompanied the march, “ is in a very great 
degree personal to Major-General Wellesley. To the 
admiration which the Mahratta chiefs entertain for that 
officer’s military character, and the firm reliance which the 
inhabitants place on his justice and protection, the extra- 
ordinary success which has hitherto attended the progress 
of the march must be principally attributed.” Wellesley 
had intended to reach Poona on the 23d of April. On the 
night of the 18th, when 60 miles distant from Poona, he re- 
ceived intelligence that Amrut Bao, a rival of the peshwa’s, 
intended t6 burn the city at the approach of the English. 
Counting no moment to be lost, Wellesley pressed on with 
the cavalry, accomplished the march of 60 miles in thirty- 
two hours, and entered Poona on the afternoon of the 
20th, in time to save the city from destruction. The 
peshwa was now restored to power, and entered into various 
military obligations with Wellesley, which he very imper- 
fectly fulfilled. 

In the meantime Sindhia and Holkar, with the raja 
of Berar, maintained a doubtful but threatening aspect 
farther north. It was uncertain whether or not a con- 
federacy of the northern Mahrattas had been formed 
against the British Government. In these critical circum- 
stances, while peace and war hung in the balance, Wellesley 
was charged with “ the general direction and control of all 
the military and political affairs of the British Government 
| in the territories of the nizam, of the peshwa, and of tho 
Mahratta states and chiefs.” Acting in execution of these 
powers, he required Sindhia, as a proof of good faith, to 
withdraw to the north of the Nerbudda. Sindhia not 
doing so, war was declared on August G, 1803. Wellesley 
marched northwards, captured Ahmadnagar on August 11, 
crossed the Godavery ten days later, and moved against 
the combined forces of Sindhia and the rajah of Berar. 

Colonel Stevenson was meanwhile approaching with a 
second division from the east, and it was intended that 
the two corps should unite in an attack on the enemy. 

On the 23d of September Wellesley supposed himself to 
be still sorao miles from the Mahratta headquarters ; he 
suddenly found that the entire forces of Sindhia and the 
rajah of Berar were close in front of him at Assaye, 
Weighing the dangers of delay, of retreat, and of an attack 
with his own unsupported division, Wellesley convinced 
himself that an immediate attack, though against greatly 
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superior forces in a strong position, was the wisest course. 
He threw himself upon the Mahratta host, and ultimately 
gained a complete victory, though with the loss of 2500 
men out of a total probably not much exceeding 7000. 
En comparison with the battle of Assaye, all fighting that 
had hitherto taken place in India was child’s play. The 
enemy’s artillery was of the most formidable character, and 
woiked with deadly effect. A hundred cannon were taken 
by the conqueror, who now, uniting with Stevenson’s 
division, followed up the pursuit, and brought the war to 
a close by a second victory at Argaum on November 29, 
The treaties with Sindhia and the raja of Bterar which 
followed the overthrow of their arms, and which marked 
the downfall of the Mahratta power, were negotiated and 
signed by Wellesley in the eonrso of the following month. 
Not yet thirty-five years old, Wellesley had proved himself 
as thorough a master in the sphere of Indian statesmanship 
and diplomacy as on the field of battle. Had his career 
ended at this time, his despatches on the negotiations with 
the Mahratlas and on the general conduct of Indian policy 
would have proved him to have been one of the wisest and 
strongest heads that have ever served England in the East. 

En the spring of 1805 Wellesley, now Sir Arthur, quitted 
India and returned home. He w r as immediately sent on 
the expedition to Hanover which was rendered abortive by 
the battle of Austerlitz. In 1806 he was elected member 
of parliament for the borough of Rye, and in the following 
year was appointed Irish secretary. After serving in this 
office for a few months ho was employed in the expedition 
against Copenhagen, where little glory was to be gained. 
In the summer of 1808 he took command of a body of 
troops destined to operate against the French in Spain or 
Portugal. Finding that the junta of Corunna wished for 
no foreign soldiery, he proceeded to fulfil his instructions 
by actiug against J unot at Lisbon. He landed at Mondego 
Lay in the first week of August, and moved southwaids, 
driving in the enemy’s posts at Roliga on August 17. On 
the 21st the battle of Vimiero was fought and won. In 
the midst of this engagement, however, Sir Harry Burrard 
landed, and superseded Wellesley in the command. 
Wellesley in vain called upon this general to follow up the 
pursuit when the victory was gained. The consequence 
was that Junot’s army, which would have been captured 
or annihilated if Wellesley’s advice had been executed, 
escaped into a position which secured it the means of 
retreat if favourable terms of capitulation were refused. 
The convention of Cintra provided for the evacuation of 
Portugal by the French, but it gave Junot and all his 
troops a free return to France. So great was the public 
displeasure in England at the escape of the enemy that 
a court of inquiry was held into all the circumstances 
attending the convention of Cintra. At this inquiry the 
rejection of Wellesley’s counsels by his superior officer at 
the close of the battle of Vimiero was fully proved. _ 

After the failure of Sir John Moore’s campaign in the 
winter of 1808-9, Wellesley, who had in the meantime 
resumed his duties as Irish secretary, returned to the 
Peninsula as chief in command. His first move was 
against Soult, who had captured Oporto. He drove the 
French out of this city by a singularly bold and fortunate 
attack, and then prepared to march against Madrid by 
the valley of the Tagus. Some appearance of additional 
strength was given him by the support of a Spanish army 
under General Cuesta ; but his movements were delayed 
by the neglect and bad faith of the Spanish Government, 
and time was given to Soult to collect a large force 
at Salamanca, with which he intended to fall upon the 
English line of communications. Wellesley, unconscious 
of Soult’s presence in force on his fiank, advanced against 
Madrid, and finally drew up at Talavera to meet the 


attack of Victor, who had defeated Cuesta and driven him 
back on the English. The battle was begun on the 27th L»a 
and continued on the 28th of July. Wellesley gained a 
complete victory, and decisively proved the superiority of 
English troops under his command over those of the enemy. 

But within the next few days Soult’s approach on the line 
of communication was discovered. It was impossible for 
Wellesley to follow up Ms advantages. The victory of 
Talavera had brought prestige but nothing else. . Superi- 
ority of numbers had made the Fiencli the real winners of 
the campaign, and Wellesley, disgusted with hit> Spanish 
allies, had no choice but to withdraw into Portugal and 
there stand upon the defensive. A peerage, with the title 
of Viscount Wellington, was conferred upon him for his 
victory at Talavera. 

Up to this time Napoleon, with the bulk of his armies, 
had been occupied with the war against Austria. The 
peace of Vienna, concluded in October 1809, made him 
froe to throw an almost unlimited force into the Spanish 
Peninsula. •Wellington, foreseeing that Portugal would 
now be invaded by a very powerful army, began the 
fortification of the celebrated lines of Torres Vedras, which Line 
followed the mountain-bastion on the north of Lisbon, and ^ 7 01 . 1 
left no single point open between the Tagus and the sea. e 
The English army in the meantime wintered in the neigh- 
bourhood of Almeida. As summer approached Welling- 
ton’s anticipations were realized. Massena, who had distin- 
guished himself above every other general in the Austrian 
war of 1809, arrived in Spain, and moved against Portugal 
with an army of 70,0(50 men. Wellington was unablo to 
prevent Ciudad Rodrigo from falling into the hands of the 
French. He retreated down the valley of the Mondego, 
devastating the country, and at length halted at Busaco, 
and gave battle. The French attack was repelled, but 
other roads were open to the invader, and Wellington 
continued his retreat, Massena followed, and heard for 
the first time of the fortifications of Torres Vedras when 
he was within five days’ march of them. On approaching 
the mountain-barrier the French general sought in vain for 
an unprotected point. It was with the utmost difficulty, 
while waiting for reinforcements, that he could keep his 
army from starving. At length, when the country was 
utterly exhausted, he commenced his retreat. Wellington 
descended from the heights, but his marching-force was 
too weak to risk a pitched battle. Massena was in con- 
sequeuce able to maintain himself at Santarem for ^ the 
winter. But in the spring of 1811 Wellington received 
reinforcements from England. He now moved against the 
enemy. Massena retreated northwards, devastating the 
country with unsparing severity in order to check the 
pursuit. Such were the sufferings of his army, both in the 
invasion and in the retreat, that, although only one battle 
was fought during the campaign, the French, when they 
re-entered Spain, had lost 30,000 men. 

In the meantime Soult, who was besieging Cadiz, had 
received orders from Napoleon to move to the support of 
Massena. Leaving part of his force in front of Cadiz, he 
marched northwards and captured Badajoz, Here, how- 
ever, he learnt that Mass4na was in full retreat, and also 
that his own army besieging Cadiz had been attacked and 
beaten, He in consequence returned and resumed the 
blockade. Wellington, freed from pressure on the south, 
and believing Ma&sdna to be thoroughly disabled, con- 
sidered that the time had come for an advance into Spain. 
The fortresses of Almeida, Ciudad Rodrigo, and Badajoz 
had to be recaptured from the French. Leaving a small 
force to besiege Almeida, Wellington went southwards to 
arrange with Beresford for the siege of Badajoz, During 
his absence Massdna again took the field, and marched to 
the relief of Almeida, Wellington returned in time to 
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defeat him at Fuentes d’Onoro, anti Almeida passed into 
the hands of the British. In the south Boult advanced 
to the ioiief of Badajoz. He w as overthrown by Beresford 
at Albuera ; but the junction of the two French armies 
compelled the English to raise the siege, and Wellington 
had to inline within the Portuguese frontier. Moving 
northwards with the view of laying siege to Ciudad 
■Rodrigo, he was again outnumbered by the Fiench, and 
forced to withdraw to eantoumeuls on the Coa. 

Wellington had from the first seen that, whatever 
number oi men Napoleon might send against Portugal, it 
was impossible, owing to the poverty ol the country, that 
any great masn of troops could long be held together. The 
French generals, by combining their armies, might for a 
while be superior to him, but the want of provisions would 
inevitably lead to their separation after a longer or shorter 
interval. This was \ ended at the end of 1811. Soult’s 
division had to move southwards for support, and the 
English were again more than a match for the enemy in 
front oi them. Wellington resumed the offensive, and on 
the ldtli of Januaiy 181:2 Ciudad Rodrigo was taken by 
storm. The road into Spain was now open; it only 
remained to secure Portugal itself and the line of com- 
Badujoz m unication by the capture ot Badajoz. Wellington crossed 
cnptuied. the Tagus and completed the investment of this fortress 
by the middle of March. It was necessary at whate\er 
cost to anticipate the arrival of Soult with a relieving 
army, and on the 6th of April Wellington ordered the 
assault. The fearful slaughter which took place before 
the British were masters ot the defences caused Wellington 
to be charged with indifference to the loss of human life ; 
but, whatever faults may have been made in the actual 
operations, a postponement of the attack would merely 
have resulted in more battles against Soult, in which a 
greater number of men would have perished. Of all 
generals Wellington was the last to throw away a single 
life needlessly. 

Advance The advance into Spain against the French line of corn- 
et' 0 munication between Madrid and the Pyrenees was now 
p e g Un< Marmont, who had succeeded Massena in the 
command, fell back and allowed Wellington to occupy 
Salamanca ; but on reaching the Douro he turned upon 
his assailant, and, by superior swiftness in marching, 
threatened to cut the English off from Portugal. 
Battle Wellington now retreated as far as Salamanca, and there 
of Sala* extricated himself from his peril by one of the most 
mauca. ^jUiaut victories which he ever gained (July 22). The 
French fell back on Burgos. Instead of immediately 
following them, which from a military point of view would 
have been the better course, Wellington thought it wise to 
advance upon the Spanish capital. King Joseph retired 
southwards and the English entered Madrid in triumph. 
The political effect of this act was very great, but the delay 
gave the French northern army time to rally. On march- 
ing against them Wellington was checked by the obstinate 
defence of Burgos. Moreover, in consequence of the loss 
of the capital, Soult was now ordered to raise the siege of 
Cadiz, and to move to the support of King Joseph. 
Gathering his forces, and uniting them with the French 
army of tho centre, he pressed on towards Madrid. It was 
impossible for Wellington to maintain his position, and he 
was compelled once more to retire into Portugal, while 
Madrid passed back into the hands of the French. During 
this his last retreat the demoralization and misconduct of 
the British army surpassed anything that their chief had 
ever witnessed. The effect of the campaign was, however, 
that Cadiz was free, and that the southern provinces were 
finally cleared of the invader. 

Wellington was now invested by the eortes with the 
supreme command of the Spanish armies. He visited 
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Cadiz in December 1812, and offered counsels of modera- 
tion to the democratic assembly, which were not followed 
During the succeeding months he was occupied with plans 
and preparations for a great combined attack, and at 
length, in May 1813, the hour for his final and victorious 
advance arriv ed. The disasters of the Russian campaign 
had compelled Napoleon to withdraw some of his best 
regiments from the Peninsula. Against a weakened and 
discouraged adversary Wellington took the field with 
greatly increased numbers, and with the utmost confidence 
of victory. His design was to throw himself directly upon 
the French? line of communication, keeping his left pushed 
forward in advance of his centre, so as to threaten the 
envelopment of the fortified posts held by the enemy. 
Napoleon had foreseen that this would be the strategy of 
the English commander, and had ordered King Josoph to 
neglect every point to the centre and east, and to concen- 
trate at Valladolid. This order had been but imperfectly 
obeyed. Tho advance of the allied army was irresistible. 

Position after position was evacuated by the French, until 
Wellington, driving everything before him, came up with 
the retreating enemy at Yitoria, now encumbered with an Battle of 
enormous train of fugitives, and with the spoils of fiveYitona. 
years’ occupation of Spain. His victory, won on the 
21st of June, was overwhelming. All the artillery and 
almost all the treasure and stores of the French army fell 
into the hands of the conquerors. It only remained for 
Napoleon to commit to Marshal Soult, as his lieutenant, 
the task of defending the Pyrenees, and of delivering, if 
possible, the fortresses of St Sebastian and Pamplona, 
which Wellington now besieged. Soult’s combats in the 
Pyrenees, and the desperate resistance of St Sebastian, 
prolonged the struggle through the autumn of 1813, and 
cost the English torrents of blood. But at length the 
frontier was passed, and after a succession of encounters 
on French soil Soult was forced back into his entrenched 
camp at 'Bayonne. Both armies now rested for some 
weeks, during which interval Wellington gained the con- 
fidence of the inhabitants of the district by his unsparing 
repression of marauding, his business-like payment for 
supplies, and the excellent discipline which he maintained 
among his soldiers. In February 1814 the advance was 
renewed. The Adour was crossed, and Soult, leaving a 
garrison in Bayonne, fell back on Orfches. At Orthes 
he was attacked and defeaLed. Bordeaux now declared 
in favour of the Bourbons and admitted the English. 

Soulfc’s last move was upon Toulouse. Here, after the 
allies had entered Paris, but before the abdication of 
Napoleon had become known, the last battle of the war 
was fought. Peace being proclaimed, Wellington took Betum to 
leave of his army at Bordeaux, and returned to England, En S lail(i - 
where he was received with extraordinary honours. 

After the treaty of Paris (May 30) Wellington was Ambas- 
appointed British ambassador at the French capital. sa( *or at 
During the autumn and winter of 1814 he witnessed and Parls * 
reported the mistakes of the restored Bourbon dynasty, 
and warned his Government of the growing danger from 
conspiracies and from the army, which was visibly hostile 
to the Bourbons. “ The truth is,” he wrote, “ that the 
king of France without the army is no king.” His 
insight, however, did not extend beyond the circumstances 
immediately before and around him, and he entirely 
failed to apprehend the fact that the great mass of the 
French nation was still with Napoleon at heart. He 
remained in France until February 1815, when, in con- 
sequence of the return of Lord Castlereagh to England 
to meet the House of Commons, he took that minister’s 
place at the congress of Vienna. Ail the great questions 
of the congress had already been settled, and Wellington’s 
diplomatic work here was not of importance. His im- 
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perfect acquaintance with French feeling was strikingly 
proved in the despatch which he sent home on learning 
The oi Napoleon’s escape from Elba. “He has acted,” he 

Uuudrul wrote, “upon false or no information, and the king 
ays * (Louis XVI [L) will destroy him without difficulty and 
in a short time.” Almost before Welling! on’s unfor- 
tunate prediction could i each London, Louis had fled 
beyond the frontier, and France was at Napoleon’s feet. 
The ban of the congress, however, went out against the 
common enemy of mankind, and the presence of Wellington 
at Vienna enabled the allies at once to decide upon their 
plans for the campaign. To Wellington and Blucher was 
committed the invasion of France from the north, while 
the Russians and Austrians entered it from the east. Pre- 
parations were pushed forward, and it w T as supposed that 
the war would be opened by an attack upon Alsace about 
the middle of June. Wellington, with 35,000 English 
troops and about 00,000 Dutch, Germans, and Belgians, 
took his post in the Netherlands, guarding the country 
west of the Charleroi road. Blueher, with 120,000 
Prussians, lay between Charleroi, Namur, and Liege. In 
the meantime Napoleon had outstiipped the preparations 
of his adversaries, and by the 13th of June had con- 
centrated 130,000 men on the northern fiontier about 
Philipp eville. It now became known to the allied leaders 
that large French forces were near at hand, but Wellington 
believed that Napoleon himself was still in Paris, and still 
expected that the war would be opened by a forward 
movement of Schwarzenberg into Alsace. He was, more- 
over, strongly of opinion that, if Napoleon did take up the 
offensive on the north, he would throw himself upon the 
west of the English line and endeavour to cut the English 
off from the sea. Persuaded that the danger lay rather 
towards the coast than at the centre of the Anglo-Prussian 
line, he kept his forces farther westward than he would 
have done if he had known Napoleon’s real intentions. 
Although the French advance on the centre became 
evident at the front on the morning of the 14th, it was 
unknown to Wellington till the afternoon of the 15 th 
(after the Prussians had been driven out of Charleroi) that 
the French had made any movement whatever. How it 
wat. that the advance remained unknown to Wellington 
for twenty-four hours has not been explained; had he 
learnt of it at once, he would probably have been able to 
reach Ligny with sufficient force to turn the Prussian 
defeat into a victory and to end the war at one blow. 
Commencing his concentration eastwards twenty-four hours 
too late, ho was unablo to fulfil his design of assisting 
Bliicher. Ney, getting a start on the Brussels road, kept 
the English occupied at Quatre Bras during the 16th, 
while Napoleon was dealing with the Prussians at Ligny, — 
though the ultimate defeat of the French at Quatre Bras, 
and Napoleon’s own failure to follow up his victory at Ligny 
by a rapid pursuit, rendered it possible for the allies to 
effect two days later the combination which they had failed 
Waterloo, to effect at Ligny. On the morning of Sunday, June 
18, Wellington, assured of Blucher’s assistance, awaited 
Napoleon’s attack on the memorable plain of Waterloo. 
How, at the head of 30,000 English and 40,000 mixed 
troops, he withstood the onslaught of the French army, 
and ultimately, in union with Bliicher, swept them from 
the field, needs not to be recounted here. 

Ending his military career with one of the greatest 
achievements in history, Wellington suddenly became, 
from the peculiar circumstances of the moment, the most 
influential politician in Europe. The czar and the emperor 
of Austria were still at Nancy when Paris surrendered. 
tionof 1 " Wellington had reason to believe that Alexander bore so 
the Bour- hostile a feeling towards Louis XVIJI. that, if matters 
boas. were not settled before the arrival of the czar at Paris, the 
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Bourbon dynasty might not be restored at all. He there- 
fore took affairs into his owu hands, and concluded an 
arrangement whereby the regicide Fouche, at that moment 
the most powerful man m Paris, was accepted as tho 
minister of Louis XVIJI. The difficulties which might 
otherwise have been thrown in tlic way of this monarch's 
return to the Tuileries by the troops or by the populace 
of Paris were thus removed; and when Alexander arrived 
he found Louis XVIII. already in possession. The 
negotiation with Fouche was not a dignified episode in 
Wellington’s life; he stooped, however, to a somewhat 
humiliating expedient in older to avert substantial 
mischief. The next manifestation of his personal ascend- 
ency was of a finer kind. The conditions of peace with C< 
France had to bo determined by the allies; and, while the ^ 
czar urged that Fiance should bo left with undiminished 
territory, Prussia demanded, as a guarantee against i fi- 
ne wed aggiession, the annexation of Alsace and Lorraine. 

The British cabinet at first inclined to the Prussian view. 
Wellington, however, argued strongly for the opposite 
policy. He urged that the Bourbon dynasty would be 
hopelessly discredited if its second restoration were ac- 
companied by the loss of the border provinces ; that the 
allies had in their proclamations distinguished between the 
cause of Napoleon and the cause of the French people; 
and that the French people, by refraining from offering 
any general resistance, had shown their practical accept- 
ance of this distinction and so entitled themselves to 
the advantages held out in it. Wellington’s arguments 
brought the English Government round to his own view, 
and so turned the balance in favour of the czar’s policy of 
forbearance and against the annexations demanded by 
Prussia. Tho policy which he thus successfully advocated 
has naturally been condemned by most German statesmen 
and historians ; but its justification is to bo found in the 
long continuance of the peace of 1815, a continuance 
which would hardly have been possible if the recovery of 
Alsace and Lorraine had been added to the other motives 
which, during the next thirty years, repeatedly brought 
France to the verge of war. 

Peace boing concluded, Wellington w T as appointed 
commander-in-chief ol the joint army of occupation, by 
which it was stipulated that France should be watched for 
the next five years. The administrative duties attaching 
to this post, and the reconstruction of the military frontier 
of the Netherlands, were, however, but a small part of the 
work now imposed upon him. In conjunction, and some- 
times in rivalry, with the representatives of the other 
powers, he observed the course of French politics, coun- 
selling King Louis XVIII., checking to the best of his 
ability the extravagances of the count of Artois and the 
ultra-royalist party, and advancing the financial negotia- 
tions with Messrs Baring which enabled the French 
Government to pay the indemnities due from it, and thus 
rendered it possible for the powers to reduce the period 
of occupation from five to three years. When this re- 
duction was first proposed, Wellington had not been con- 
fident of its wisdom; he subsequently became convinced 
that it might be granted with safety, and at the congress 
of Aix-la-Chapeile in 1818 he supported the proposal for 
the immediate evacuation of France, though this cut 
short by two years his own tenure of an office of almost 
unparalleled influence and emolument. Returning to 
England, he sank into the comparative insignificance of 
master-general of the ordnance, with a seat in the cabinet. 

For the next three years he was little before the world ; 
but in 1822, on the death of Castleroagh, he was sent in 
the place of this minister to represent Great Britain at 
the congress of Verona. The main question before the Cong 
congress was the policy to be adopted with regard to° f Vei 
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the Spanish movement, whether called revolutionary or tributary to the sultan. No provision was made for further 
constitutional, by which the absolute monarchy of King action in case the Porte should not accept England’s 
Ferdinand had been ovetlliroun. It was the settled mediation on these terms, nor was employment of force 
policy of the British (Jo vmiment to oppose any joint even alluded to. Scarcely had this protocol been signed 
intenentiou of the powers in Spain ; it was not, however, when the accession of Canning to the premiership caused 
known at London before Wellington set out that the pro- Wellington to withdraw from the Government. Ho was 
jeet of intervention yet existed anywhere in a delinite willing to serve with Canning under a common leader, hut 
form. In passing through Paris the duke discolored the would not servo under him. The effect of his withdrawal 
danger to be more imminent than had been supposed; was momentous iii its bearing upon Eastern affairs, 
he also learnt that, whatever might be the intention* of Canning, freed from Wellington’s restraint, carried his 
the French Government with regard to intervention in intervention on behalf of Greece a step further, and con- 
Spain by its own army, it was determined under no eluded, on the 27th of July, the treaty of London, whereby 
circumstances to give ilnsuian troops a passage through France, England, and llussia bound themselves to put an 
France. No sooner had Wellington arrived at Verona end to the conflict in the East and to enforce the condi- 
tion he found that the czar nits bent upon obtaining a lions of the St Petersburg protocol upon the belligerents, 
joint declaration of all tbe powers condemning the Spanish Against this treaty Wellington protested, on the ground 
constitution, and committing to the Russian army, as the that it “specified means of compulsion w hicli were neither 
mandatory of Europe, the task ot overthrowing it. In more nor less than measures of war.” His apprehensions 
pursuance of his instructions, Wellington now stated that were fulfilled by the battle of Navarino. 

Great Britain would rather sever itself from thS European Canning died in August 1827, and on the fall of Lord Prime 
alliance cemented at Aix-la-Oliapelle than consent to any Goderich’s cabinet five months later Wellington became minister, 
such joint declaration; and the information which he bad prime minister. Ho had declared some time before that 

privately acquired at Paris enabled him to inform the czar it would bo an act of madness for him to take this 

that his project of employing Russian troops in Spain post ; but the sense of public duty led him to accept it 
would certainly bo thwarted by France. Armed with when it was pressed upon him by the king. His cabinet 
these two powerful arguments— tbe one public and official, included at the first llusldsson, Palmerston, and other 
the other personal and private — Wellington had no great followers of Canning. The repeal of the Test and Corpor- 
difficulty in preventing the summary framing of a decree ation Acts having been carried in the House of Commons 
against Spain like that which had been issued two years in the session of 1828, Wellington, to the great disap- 
beforo by the congress of Troppau against the constitution pointment of Tories like Lord Eldon, recommended the 

of .Naples. In this respect the British Government had House of Lords not to offer further resistance, and the 

gained its point; but its success was apparent rather measure was accordingly carried through. Soon after- 
than real. Although the congress of Verona published no wards a quarrel between the duke and Husldssou led to the 
declaration of joint European action against the Spanish retirement from the ministry of all its more liberal 
constitution, it was not in Wellington’s power to prevent members. It was now hoped by the so-called Protestant 
tbe negotiations which followed between the French party that Wellington, at the head of a more united 
representative and the three Eastern couits, Out of these cabinet, would offer a steady resistance to Catholic eman- 
negotiations arose the French attack upon ftpain in 1823, cipation. Never were meu more bitterly disappointed, 
accompanied by diplomatic action on the part of the Tho Clare election and the progress of the Catholic Patholic 
Eastern powers winch rendered the restoration of Spanish Association convinced both Wellington and Peel that the emanci- 
absolutism more complete and more unqualified than it time had come when Catholic emancipation must bo l’ atl011, 
would havo been if France bad entered upon tho work granted ; and, submitting when further resistance would 
entirely alone. . have led to civil war, the ministry itself brought in at tho 

In the cabinet of Lord Liverpool the influence of beginning of tbe session of 1829 a bill for the relief of 
Canning had, since Castlereagh’s death, been predominant the Catholics. Wellington, who had hitherto always up- 
on all matters of foreign policy. Though Wellington posed Catholic emancipation, explained and justified his 
disliked the tone of. defiance frequently used by Canning change of front in simple aud impressive language. Ilis 
towards tbe autocratic courts, he was sincerely at ono with undoubted seriousness and his immense personal reputation 
Canning’s Spanish policy ; he did not oppose his recog- did not, however, save him from the excesses of calumny 
nitkm of the independence of the South- American re- and misinterpretation; and in order to impose some modera- 
publics; and, when Canning, abandoning bis position of tion upon his aspersers tho duke thought it necessary 
passive neutrality between the Turkish Government and to send a challenge to one of the most violent of these, 
insurgent Greece, proposed to attempt joint diplomatic tho earl of Winchelsea, No mischief resulted from the 
action with llussia in hope of terminating the struggle, tho encounter. 

duke was willing to co-opcrate in this policy within certain Catholic emancipation was the great act of Wellington’s 
limits. . Canning, while really anxious to assist the Greeks, ministry ; in other respects his tenure of office was not 
based his new policy officially on the need of preventing marked by much success. The imagination and the 
Russia from acting alone. With the duke, the design of breadth of view necessary to a statesman of the highest 
putting a check upon Russia was the sole active motive, order were not part of his endowment, nor had he the 
He pared nothing whatever for the Greeks, but he did feel power of working harmoniously with his subordinates, 
anxious to prevent Russia from making their cause a pre- His Eastern policy was singularly short-sighted. There Eastern 

Negotia- text of war with the Porte, He therefore consented, on might have been good reason, from Wellington’s point policy. 

StTeteL thS of tbe Nicholas in 1826, to carry pro- of view, for condemning Canning’s treaty of London; 

Lurg. |i osa I s to y % tbe diplomatic co-operation of but when, in consequence of this treaty, the battle of 

Russia and England in bringing about a settlement of the Navarino had been fought, tho Turkish fleet sunk, and 
Greek question. On the 4th of April 1827 the protocol the independence of Greece practically established, it was 
of St Petersburg wap signed, by which the two powers the weakest of all possible courses to withdraw England 
agreed that tho mediation of England should be offered from its active intervention, and to leave to Russia the 
to the Porte, on terms that Greece should be granted local gains of a private and isolated war. This, however, was 
autonomy, but remain part of the Ottoman empire and Wellington’s policy ; and, having permitted Russia to go 
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to war alono in 1828, nothing remained for him but to 
treat Greece ns a pawn in Russia’s hands, and to cut down 
the territory of the Greek kingdom to the narrowest 
possible limits, as if the restoration to the sultan of an 
inaccessible mountain-tract, inhabited by the bitterest of his 
enemies, could permanently add to the strength of the 
Ottoman empire. T3io result was the renunciation of the 
Greek crown by Prince Leopold ; and, although, after the 
tall of Welling ton’s ministry, a somewhat better frontier 
was given to Greece, it was then too late to establish this 
kingdom in adequate strength, and to make it, as it might 
have been made, a counterpoise to ‘Russia's influence in the 
Levant. Nor was the indulgence shown by the cabinet 
towards Dom Miguel and the absolutists of Portugal 
quite worthy of Ragland. That Wellington actively 
assisted despotic Governments against the constitutional 
movements of the time is not true. He had indeed none 
of the symj>athy with national causes which began to 
influence Riitish policy under Canning, and wkich became 
so powerful under Palmerston; but the rule which he 
followed in foreign ahairs, so far as he considered it 
possible, was that of non-intervention. 

Agitation As soon as Catholic emancipation was carried, the 
i°r re- demand for a reform of parliament agitated Great .Britain 

um * from end to end. The duke was ill-informed as to the 

real spirit of the nation. He conceived the agitation 
for reform to bo a purely fictitious one, worked up by 
partisans and men of disorder in their own interest, and 
expressing no real want on the part of the public at 
largo. Met with a firm resistance, it would, he believed, 
vanish away, with no worse result than the possible 
plunder of a few houses by the city mobs. Thus wholly 
unaware of the strength of the forces which he was pro- 
voking, the duke, at the opening of the parliament which 
met after the death of George IV., declared against any 
F.jU of parliamentary reform whatever. This declaration led to 
Welling- the immediale fall of his Government. Lord Grey, the 
munmife- 0 £ the new ministry, brought in the Reform Bill, 
which was resisted by Wellington as long as anything was 
to bo gained by resistance. When the creation of new 
peers was known to be imminent, Wellington was among 
those who counselled the abandonment of a hopeless 
struggle. His opposition to reform made him for a while 
unpopular. He was hooted by the mob on the anniversary 
of Waterloo, and considered it necessary to protect the 
windows of Apsley House with iron shutters. 

Liter For the next two years the duke was in opposition. On 
the removal of Lord Allhorp to the House of Lords in 
1831, King William IV. unexpectedly dismissed the Whig 
ministry and requested Wellington to form a cabinet. The 
duke, however, recommended that Peel should be at the 
head of the Government, and served under him, during the 
few months that his ministry lasted, as foreign secretary. 
On Peel’s later return to power in 1811 Wellington was 
again in the cabinet, but without departmental office beyond 
that of commander-in-chief. He supported Peel in his Corn- 
Law legislation, and throughout all this later period of 
his fife, whether in office or in opposition, gained the 
admiration of discerning men, and excited the wonder of 
zealots, by his habitual subordination of party spirit and 
party connexion to whatever appeared to him the real 
interest of the nation. On Peel’s defeat in 1846, the duke 
retired from active public life. He was now nearly eighty. 
His organization of the military force in London against 
the Chartists in April 1848, and his letter to Sir John 
Burgoyne on the defences of the country, proved that the 
old man had still something of his youth about him. Hut 
the general character of Wellington’s last years was rather 
that of tho old age of a great man idealized. To the 
unbroken splendours of his military career, to his honour- 


able and conscientious labours as a parliamentary states- 
man, life unusually prolonged added an evening of 
impressive beauty and calm. The passions excited during 
the stormy epoch of the Reform Hill bad long passed away. 
Venerated and beloved by the greatest and the lowliest, 
the old hero entered, as it were, into tho immortality of 
his fame while still among his countrymen. Death came 
to him at last in its gentlest form. He passed away on 
tie Uth of September 1852, and was buried uudor the 
dome of 8t Paul’s, in a manner worthy both of the nation 
and of tho man. TTis monument, a mere fraction of the 
work originally designed, stands in the chapel at the 
south-western end of the cathedral. 

Authorities.— Tl\u Tl't It uu ft on 7hs*y*t/VM, edikd by Gurvood ; 
>St(j)pIt'rnnif<(?i/ Ih bjwtchr' ; and irdhnytm J)iS}xitc/u% jV* >r 
edited by the second duke of Wellington. Unlike Napoleon’s 
despatdies and coirespou deuce, everything from Wellington’s pen 
is absolutely tiustwoilliy: not a woid is written for effect, and no 
fact is misrepresented. Almost all the political memoirs of the 
period 1S30-1850 contain more or less about Wellington in his 
later life. Those of Greville and Cioker have perhaps most of 
inteiest. (C. A. Y\) 

WELLS, a municipal borough in the county of Somerset, 
England, at the foot of tho Mendip Hills, 135 miles west 
of London. At present it is a place of little importance, 
except for its cathedral, markets, and assizes. The popu- 
lation of the city (72G acres) in 1881 was 4G34. 

The city of "W ell& is said to have derived its name from some 
springs called 81 Andrew's Wells, which during the Middle Ages 
were thought to have valuable curative properties, The m unit i- 
pality, consisting of a piayor, seven aldermen, and sixteen thief 
burgesses, was incorporated by a charier giauted hy King John in 
1202. During Saxon times Wells was one of the most important 
towns of Wessex, and in 905 it was made tho seat of a bishopric 
hy King Edwoid the Elder. About the year 1091-92 Bishop John 
do Villula removed the see to Bath; and for some years Wells 
ceased to be an episcopal city. Alter many struggles between tho 
secular clergy of Wells and tho regal us of Bath, it was finally 
ai ranged in 1109 that the hisliop should take tho title of 4 ‘bishop 
of Bath and Wolls,” and should for the future be elected by delegates 
appointed partly by tho monks of Bath and paitly by the canons 
ot Wells. The foundation attached to tire cathedral church of 
Wells consisted of a college of secular canons of St Augustino, 
governed by a dean, sub-dean, chancellor, and other officials. 

Tho existing cathedral, one of tho most magnificent of all tho 
secular churches of England, was begun by Bishop Joceline soon 
after his election to the episcopate in 1220 ; and the greater part 
of the building was completed before his death in 124-i. According 
to the usual medheval practice, the eastern part of tho church was 
begun first, and the choir was consecrated for use long bofoie the 
completion of the nave, the western part of which, with the mag- 
nificent series of statues on tho facade, was carried out during tho 
second half of tho 13th century, and probably finished about the 
year 1300. The upper half of the two western towers has never 
been built. Tho very noble and well-designed central tower, 1 60 
feet high, was built early in the 14tli century; tho beautiful 
octagonal chapter-house on the north side, and the lady chapel 
at the extreme east, were the next important additions in the same 
century. The whole church is a building of very exceptional 
splendour and beauty ; it is covered throughout with stone groining 
of various dates, from tho Early English of the choir to the fan 
vaulting of the central tower. Its plan consists of a nave and 
aisles, with two short transepts, each with a western aisle and two 
eastern chapels. The choir and its aisles arc of unusual length, 
and behind tho high altar are two smaller transepts, beyond which 
is the very rich Decoiated lady chapel, with an eastern senii- 
ocfcagonal apse. The main tower is at the crossing. On the north 
of the choir is the octagonal chapter-house, the vaulting of which 
springs from a slender central shaft; as the church belonged to 
secular clergy, it was not necessary to place it in its usual position 
by the cloister. Tho cloister, 160 by 150 feet, extends along the 
whole southern wall of the nave. The extreme length ot the 
church from east to west is 371 feet, The oak stalls and bishop’s 
throne in the choir arw magnificent examples of 15th-century 
woodwork, still well preserved. 

The great glory of tho church, and that which makes it unique 
among the many splcudid buildings of mediaeval England, is the 
wonderful scries of sculptured figures which decorate the exterior 
of the west front,— the work of English sculptors of the latter part 
of ilie 13th century,— a series which shows that at that time Eng- 
land was, as far as the plastic art is concerned, in no degree inferior 
to Germany and Trance, or oven Italy, if we except the work done 
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by Niucola, the sculpt 01 of the wonder! ul bapti&teiy pulpit at Pisa. 
The whole of the f.u ado, 117 feet wide, including the two western 
towets, is completely covered with tins magnificent sciies; theie 
aie nine tieis of single figures under canopies, over 600 in number, 
mostly laige life si/e, with some as much as 8 feet in height, and 
other smaller statues; these lepiesent angels, saints, prophets, 
kings and queens of the Saxon, Norman, and Plantagonot dynasties, 
and bishops and others who had been bencfnctois to the see. Theie 
are also ioity-cight leliufs with subjects fiom Bible history, and 
immense lepiesentations of the Last Judgment and the Resunec- 
tion, the latter alone containing about 150 figures. The whole 
composition is devised so as to present a comprehensive scheme of 
theology and history, evidently thought out with much oaie and 
ingenuity. .As works of *ufc, these statues and lcdiefs aie of vciy 
high meiit; the laees aie noble m type, tho folds of the diapciy 
veiy giaeefully treated with true sculptuiesque simplicity, and the 
poie of the figures lemaikable for dignity. The main lines of tho 
srulptuio tlnoiigliout aie caiefully aiiang d m a severely aiclu tec- 
tonic niannei, so as to emphasize and hairnom/e with the chief 
fcitmesof the stiuctuie. Complete self- lestraint is shown m the 
suhoidinatioii of each pait to the gcneial effect of the whole— one 
o! the great incuts of English .sculpture down to the IGth eentuiy. 
Of couise a gicat vanety of hands and much divusity of woikman- 
ship (an be tiaced in this mass of sculpture, hut in vtiy lew cases 
does the woik fall conspicuously below the goneial level of excel- 
lence, and some of the best figuies show the veiy flower and ciown 
of English plastic art, which was reaching its highest point about 
tho time that the west tiont of Wells was completed. 1 

The mteiior of the central towel presents an luteiosting example 
of the veiy skilful way in which the mediaeval builders could turn 
an unexpected oonstiuctional necessity into a novel and beautiful 
architectural feature. While it was being built the four pieis of 
the gieat tower at olios showed signs of failure, and therefore, in 
older to strengthen them, a second lower aich was built below each 
main arch of the tower ; and on this a thiid inverted aich was 
added. Thus the pieis leeeived a steady yappoit along their w hole 
height fiom top to bottom, and yet the opening of each archway 
was blocked up in the smallest possible degree. The contrasting 
lines of these three adjacent arches on each side of the towei have a 
veiy striking and graceful olfect; nothing similar exists clsewhcie. 

On the south side of the cathedral stands the bishop’s palace, a 
stately moated building, oiiginally built in. the ioim of a quad- 
iangle by Bishop Jocehne (1205-1244), and suriounded by a lofty 
circuit wall. The hall and chapel aie veiy beautiful stiuctuies, of 
lather later date, mostly of the 14th century. 

The vicars’ college was a secular foundation for two principals 
and twelve vicais; fine remains ot this, dating from the 15th cen- 
tury, and other residences of the cleigy stand within and near tlie 
caihedial close ; some of these are among the most beautiful 
examples of medieval domestic architecture which exist anywhere 
in England. 

The chuieh of St Cuthbert in Wolls is one of the finest of the 
many fine paiochial churches in Somersetshire, with, a very noble 
tower and spire at the west end. It was originally an Eaily Eng- 
lish otuciform building, but the central tower fell in during the 
16th century, and the whole building was much altered duiing the 
Perpendicular peiiod. Though much damaged, a veiy interesting 
reredos exists behind the high altar; erected in 1470, it consists of 
a e< J esse tree ” sculptured in lelief. Another very beautiful reiedos 
was discovered m 1848 ? hidden in tho plaster on. the east wall of 
the lady chapel, which is on the north side. ( J. H. M. ) 

WELSHPOOL or Pool, a market-town and municipal 
and parliamentary borough, in Montgomeryshire, North 
Wales, is situated in the upper Severn valley not far from 
the river, on tho Shropshire Union Canal, and on the 
Cambrian Bailway, 207 miles north-west of London, 8 
north of Montgomery, and 18 west of Shrewsbury. The 
church of St Mary’s, a Gothic structure, restored by Street 
at a cost of z£4000, is a building of some antiquity; 
Christ Church, in Powis Park, in the Norman style, was 
erected in 1839. The town-hall, erected in 1873 at a 
cost of £600d, includes a corn and general market- 
house, assize courts, and assembly rooms. The Powysland 
Museum, containing a collection of local fossils and anti- 
quities and a library, was in 1887 vested in the corpora- 
tion as a free public library and museum, A mile 
south-west of the town is Powis Castle, tho fine old 

1 See Cockerell, Iconography of Walls Oath., 1851 ; Reynolds, 
Wells Oath., 1881; and Britton, Wells Oath., 1821, The stone used 
for this sculpture is from the neighbouring Boulting quarry ; it was 
once decoiated with gold and colour, applied on a ground of fine gesso 
in the usual way. 


baionial residence of the earl of Powis, and about the 
same distance to the east is Leighton Hall. The site 
of an old moated mound is now occupied by a bowling 
green. The flannel manufacture has now ceased, but 
there is a large manufactory of tweeds and woollen shawls. 
Tho population of tho municipal borough (area 19,549 
acres) in 1871 was 7370 and in 1881 it was 7107. The 
population of the parliamentary borough (area 6761 acies) 
in 1881 was 5211. 

About 1109 a castle was begun at Welshpool by Cadwygan ap 
Blcddjn ap Cynvyn, and completed by Cwenwynv yn. In 1191 
it was besieged by Hubei t, archbishop of Canterbury, and after 
being undermined sum ndeied, but it was letaken by Gwcnwynw yn 
m 1197. It was dismantled in 1283 by Llewelyn, prince of Noith 
Wales, and for several generations it remained in the hands of the 
lords of Powis. During the civil war Loid Powis dedaied loi 
tho loyal cause, blit he was taken prisoner, and the castle was 
subsequently demolished. The town was incorporated about 1279 
by the lends of Powis. In 1106 its boundaries were oulaigod to 
the present enormous dimensions, and in 1615 it received a chaiter 
fiom James L, wlueli was eonfiimed and enlaiged by Chailes II. 
From the 27th of lleniy VIII. it has been included in tho Mont- 
gomery district of boioughs, which returns one member to parlia- 
ment. The Welsh name of the town is Tiallwns or Trail wm. 

WENCESLAUS (1361-1419), German king, was the 
eldest son of the emperor Charles JV., of tho house 
of Luxemburg. Ho was bom in 1361, and when three 
years of age was crowned as his father’s successor in 
Bohemia. In 1376 he was elected king of the Homans, 
and in 1378, on the death of Charles IV., he mounted 
the Bohemian and German thrones. He repeatedly 
thought of going to Borne to receive the imperial crown, 
but this intention was never fulfilled. During his reign 
there was great confusion both in church and state, and 
he was wholly powerless to cope with the forces of 
disorder. A 1 though not without a rude sense of justice, 
he was of a rough and violent temper, and too fond of 
pleasure to devote much attention to serious duty. The 
cities of Germany, in which were some of the best 
elements of the national life, had been gradually learning 
how to defend themselves by combining with one another 
against princes and robber knights ; and a wise king 
or emperor might with their aid have succeeded in 
re-establishing the authority of the crown. Wenceslaus, 
however, never understood the importance of the cities, 
and missed every opportunity of winning their friendship. 
At a diet in Nuremberg in 1383 an attempt was made 
to secure the public peace, but the cities, knowing that 
their liberties were threatened, gave no heed to tho 
measures adopted by the diet. In 1381 the Bhenish 
cities had formed a confederation, and notwithstanding 
the threats of Wenceslaus had united with the Swabian 
League, which was regarded with fear and hatred by 
most of tho southern princes. The battle of Sempach, 
in which the Swiss confederates gained a decisive victory 
over the house of Hapsburg, greatly encouraged the cities, 
but in 1388 a powerful coalition was formed against them, 
and at the battle of Ddffingen their troops suffered so 
crushing a defeat that they were rendered incapable of 
further resistance. At a diet held in Eger in 1389 public 
peace was therefore proclaimed, and the cities of Swabia, 
the Rhine country, Alsace, the Wetterau, Franconia, and 
I Bavaria were ordered, on pain of the king's displeasure, 
to dissolve their alliances. This really meant that tho 
princes had both the king and the towns at their mercy, 
Wenceslaus was not more successful in his native king 
dom Bohemia than in Germany. In 1393, in the course 
of a struggle with the archbishop of Prague, he shocked 
both friends and enemies by the murder of the vicar- 
general John of Pomuk, who, after being subjected to 
torture, was bound and thrown into the river Moldau. 
With all his faults, Wenceslaus was sincerely anxious to 
check the violence of the Bohemian nobles. They accord- 
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Angly plotted against him, and in Job&t of Moravia, to 
whom Brandenburg had been given in pledge by Sigismund, 
the mother of Wenceslaus, they found a powerful friend 
and leader. Wenceslaus was taken prisoner in 1394, and 
kept for some months in close confinement, and he was set 
hee only v hen the German princes threatened that if ho 
wu o ^ detained the conspirators would be treated as 
enemies of the empire, lie was unable to reco\er moie 
than the appearance of power, and in 1395 ho made 
imnself an object of general contempt by selling to John 
Cialoaz&j Visconti, of Milan, the dignity of a duke of 
Lombardy. Affcertho defeat of his brother {Sigismund, king 
ot Hungary, at NicopolL, Wenceslaus came to an under- 
st iudmg v itb Job it, to whom he gave Brandcnbuig in 
hoi ; and he afterwards tried to assert authority in 
G ci in any by summoning a diet at Frankfort, where, eaily 
in 1 J98, public peace was once more proclaimed. But 
Wenceslaus could not now undo the results of his 
indolence and incapacity, and when, in association with 
the king of France, lie supported a plan for the deposition 
of J ’opes Boniface TX. and Benedict XIII., and for the 
assembling of a general council, the spiritual electors and 
Liu pert, elector of the Palatinate, resolved that he himself 
should be deposed. These electors met at Oberlahnstein, 
and on the 20th August 1400 a decree depriving Wonces- 
laus of the German crown was read by the elector of 
Mainz as chancellor of the empire. The decree was 
informal, but Wenceslaus was not in a position to set it 
addc, and Rupert of the Palatinate was elected kingin his 
stead. Fresh troubles had overtaken him in Bohemia, and 
in 1102 1m was made prisoner by his brother Sigismund, 
who kept him in confinement for nineteen months. After 
his i release he was not less arbitrary than before, and he 
erased much discontent by encouraging the disciples of 
lluas, whom he supported, not apparently because he cared 
for their doctrines, but because ho found it convenient to 
use them as an instrument against the clergy; On the 
death of Bupert in 1410 "Wenceslaus, while retaining the 
title of king of the Romans, resigned liis claims to the 
imperial dignity in favour of Sigismund, who was elected 
to the German throne. Wenceslaus died of a stroke of 
apoplexy on the 16th August 1419, 

Si‘(* Pt I70I, Lebenujeschiilitc dcs I'omschen mid bohmtschen Konlgs 
JVur.( 1 (1788-90); Woizsacker, Deutsche lioieJistugwctcn linin' 
Koniy WhkcI (18G8-74) ; Lmdner, Ueschichte dcs Deutschcn lleichs 
linin' Kniig JFnrxl (1875). 

WENDS. See Saxony, vol. xxi. p. 353, and Slays. 

WEN LOCK, or Muon Wenlock, a market-town and 
municipal borough of Shropshire, England, is situated on 
a branch of the Great Western Railway, 163| miles north- 
west of London, 11 south of Wellington, and 12 south-east 
of Shrewsbury. There are some beautiful remains of the 
old priory church, including the southern half of the west 
front, three bays of the south aisle, and throe sides of the 
south transept. The priory was originally founded as a 
nunnery by St Milburg, granddaughter of Penda, about 680, 
and after being destroyed by the Danes was refounded by 
Loofric in 1017. Afterwards it was remodelled by Boger 
do Montgomery as a house for Cluniac monks, and rose 
to great magnificence* The church of Holy Trinity is 
Norman and Early English, with portions of Decorated 
and Perpendicular. The other principal public buildings 
are the guild-hall, a quaint old timbered structure, the 
market-hall adjoining (erected in 1879 to harmonize with 
the old building), the corn exchange (1852), and the 
museum, occupying the site of the hospital of St John. 
The town is chiefly dependent on its agricultural trade. 
There are limestone quarries in the neigbourhood. The 
population of the municipal borough (the area of which is 
about 33,000 acres and embraces 17 parishes) in 1871 


-w E K 501 

was 19,401 and in 1881 it was 18,412. In addition to 
the municipal authority the town itself is under the 
government of a local board. The population of the 
urban sanitary district (aiea 9737 acres) in 1871 was 
2531 and in 1881 it was 2321. 

. Wenlock is said to date fiom the pre-Roman penod, but credits 
lise to important e to the religious toiiudation ot fit JVhllmig. It 
leceived the giant of a market lioin lluuy III. nr 1221. It r\as 
incorporated by Edwaid IV. in MIS, when it also iet rival the 
privilege of returning numbers to parliament, but in lSs>5 it ceased 
to have separate* representation. 

WENTWORTH, Thomas. See Stratford. 

WENZEL, Karl Friedrich (1710-1793), German 
metallurgist, was born at Dresden in 1710, His lather 
was a bookbinder, and Wenzel began to learn tbe same 
trade ; but finding it monotonous be quietly left home 
and went to Holland at the age of fifteen. In Amsterdam 
he took lessons in surgery and chemistry, and then entered 
the Dutch navy as a surgeon. After some years a sea 
life lost its charm for him, and he resigned, returning 
to his native land in 176G to complete his chemical 
studies at Leipsic. "Wenzel now devoted his attention 
to metallurgy and assaying, working for a time with 
great success in the town of his birth. He received 
a prize for the best solution of a problem in working 
metals from the Copenhagen Society of Sciences. He also 
made some very careful chemical experiments, particularly 
on the mixture of solutions of various salts, and wrote 
several books on chemical subjects ; bis claim for remem- 
brance rests 011 one of these, Vorhsunc/en uber dip chew ische 
Venmiidtacha/i tier Em per. It was published in 1777; a 
second edition appeared in 1782, and a third with addi- 
tions in 1800. In 1780 Wenzel received the appointment 
of director of mines at Freiberg from the elector of Saxony, 
and in 1786 that of chemist in the porcelain works at 
Meissen. He died at Freiberg on February 26, 1793. 

The discovery of the law of reciprocal proportions in 
chemistry (see Chemistry, vol. v. p. 463) has been claimed 
for Wenzel as the result of his researches on the affinities 
of bodies; and, on the ground of his work being prior to 
that of Richter, and much more accurate than the earlier 
experiments of Bergmann on the same subject, he has been 
regarded as Dalton’s precursor in laying the foundation of 
the atomic theory. It was pointed out by Hess in 1840 
that this was a mistake, since Wenzel’s researches led him 
to no definite conclusions as to invariable and reciprocal 
proportions in the combination of acids and bases, but 
rather pointed in the opposite direction. Kopp ovei looked 
this criticism in writing bis great Oesrhichfe der CJiemie 
(1844-1847), which has deservedly taken the highest place 
as an authority on chemical history ; and, although in the 
supplementary work published in 1873 he acknowledges 
his mistake as to Wenzel and confirms Hess’s statement, 
the writers of text-books continue in many cases to give 
currency to the erroneous view. 

WERDAU, a manufactuiing town of Saxony, is situated 
on the Ploisse, in the industrial district of Zwickau, about 
40 miles south of Leip&ic. Its chief industries are cotton 
and wool-spinning and the weaving of cloth; but machinery 
of various kinds, paper, and a few other articles are also 
manufactured. In addition to the usual schools, Werdau 
contains a weaving-school. The town is mentioned as early 
as 1304, and in 1398 it was purchased by the margrave of 
Meissen, who afterwards became elector of Saxony, The 
population, 4994 in 1834, was 14,638 in 1885. The 
adjoining village of Leubnitz, with 2400 inhabitants, is 
now practically a part of Werdau. 

WEREWOLF. See Lycanthrofy. 

WERGELAND, Hjsnbxk Arnold (1808-1845), Nor- 
wegian poet and prose writer. See vol xvii, p, 590, 
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WER7STER, Ai.uumi Uotilois (1750-lf 17), tlio father 
of German geology, was born in Oberlausitz, Saxony, 25tli 
September 1750. Tbe iauiil} to which lie belonged lud 
been engaged joi sevual hunched years In mining pursuits. 
His father was inspector ol Count Solm’b iron-wuj ks at 
M( ‘hrau and Lommdoif, and fiom young Weniu’s infancy 
cultivated in him a taste for mineials and rocks. The 
boy showed early promise oi distinction. In his fourth 
year he had learnt to lead; in his filth be could write and 
cipher ; and by the time he wa^ six or seven yeais old he 
had grown to lie a great reader. Already, when only thiee 
year* of ago, he had begun to collect specimens of stones, 
and, wliui lie could read, one of his favourite employments 
was to pore over the pages of a dictionary of mining. At 
the age of nine he was sent to school at Burulau in Silesia, 
whore he remained until 1761, when ho joined kK father, 
with the idea of ultimately succeeding him in the post 
which the latter held theio. In his eighteenth year ill- 
health compelled him to seek the mineral watcis of 
Carlsbad. In journeying thither by way of *Fieiberg he 
showed such enthusiasm and knowledge in an excursion 
in that neighbourhood as to attract the notice oi the 
ofiicials there, who invited him to attend their mining 
school which had been established two years jneviously. 
This was tho turning point in Werner’s career. He came 
to Freiberg in 1769 wheu he was nineteen years of age, 
and found tho school in its merest infancy. He soon dis- 
tinguished himself by his industry and by the large 
amount of practical knowledge of mineralogy •which he 
acquired. In 1771 he repaired* to the university ol 
Leipsic and went through tho usual curriculum of study, 
but continued to devote himself with the greatest ardour 
to mineralogical pursuits. While still a student he wrote 
his first work on the external characteis of minerals ( Uelx r 
die <)u$wni Kemzeichcn drr Fo^ilieUj Leipsic, 17C1), which 
at onco gave him a name among the mineralogists of the 
day. His friends in Freiberg, who had watched his pro- 
gress with much gratification, called him at the close of 
his college life to be inspector in the mining school and 
teacher of mineralogy there. To the development of that 
school and to tho cultivation of mineralogy and geognosy 
he thenceforth devoted the whole of his active and inde- 
fatigable industry. From a mere provincial institution 
the Freiberg academy under his care rose to be one of ike 
great centres of scientific light in Europe, to which students 
from all parts of tho world flocked to listen to his eloquent 
teaching, lie wrote but little, and though ho elaborated 
a complete system of geognosy and mineralogy he never 
could be induced to publish it. From the notes of his 
pupils, however, the general purport of his teaching was 
well known, and it widely influenced the science of his 
time. Ho had tho art of infusing into thoso who listened 
to him some of his own ardent enthusiasm. His disciples 
accordingly left his rooms with tho determination to preach 
his doctrine everywhere. They became ardent partisans, 
and carried on an active propaganda in most countries of 
Europe. He died at Freiberg on June 30, 1817. 

One of the distinguishing features of Werner’s teaching was the 
care with which he taught the succession of geological formations. 
He showed that the rocks of the earth are not disposed at landom, 
hut follow each other in a certain definite order. Unfortunately 
ho had never enlarged his experience by travel, and the sequence 
of rock-masses which he had recognized in Saxony was believed by 
him to be of universal application all over tho globe, lie taught 
that the rocks were ine precipitates of a primeval ocean, and 
followed each other in successive deposits of world-wide extent. 
Volcanoes wore regarded by him as abnormal phenomena, probably 
due to the combustion of subterranean beds of coal. Basalt and 
similar rocks, which even then were recognized by other observers 
as of igneous origin, were believed by him to he water-formed 
accumulations of the same ancient ocean, Hence arose one of the 
great historical controversies of geology. Werner’s followers 
preached the doctrine of the aqueous origin of rocks, and were 
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| 1 Mown as Noptunists ; theii opponent-., vho ic cognized tho import- 
ant put taken in the constitution of tlio earth’s mist by subtci- 
j line m heat, were styled Vulcamsts. Though much ol Weiner’s 
i thcoictudl voikwas uroneous, science is indebted to him toi so 
rhaily di monstiatmg the (liionologual succession of lurks, toi tho 
uitlmsiastn. zeal which lie inlustd into his pupils, and loi the im- 
pulse which lu thuoby ga\e to the study ol geology. 

See S 0 rnsrli, LcJm mIji <a7n abituq J 0 Wunus, Leipsic, ]S23 ; Cuuu, 
Mow tit \V<i mi ; md L> ell, PnnupUs of tftohqy 

WEAKER, Fbcedbiui Lumvru Zauhtjas, German 
poet, was bom at Konigsberg on November 18, 1768, and 
died at Vienna on January 17, 1823, After an inegulat 
lifu he joined the Church of Rome in 1809, was consecrated 
priest in 1814, and in his later years was well known 
as a preacher. As a dramatist he is remembered as tbe 
originator of the so-called fi< fate tragedies see Gebmany, 
vol. x. p. 543. 

WERNIG ERODE, a town of Prussian Saxony, about 
1 2 miles to the south-west ol Halborstadt, is picturesquely 
situated on the Holzemmc, on the north slopes of the 
Haiz Mountains. It contains several interesting Gothic 
buildings, including the fino town-house dating from the 
1 4th century. Some of the quaint old houses which have 
escaped the numerous fires that have visited the town arc 
elaborately adorned with wood -carving. The gymnasium, 
occupying a modem Gothic building, is the successor of 
an ancient grammar-school, which existed until 1825. 
Wooden articles, cigars, and dye-stulfs are among the 
manufactures of the place. Above the town rises the 
chateau of the count of Stolberg-W ernigerode. A pavilion 
in tiro park contains the library of 96.000 volumes, the 
chief feature in which is the collection of over 3000 Bibles 
and over 3600 volumes on hymnology. The population 
of Wernigerode in 1885 was 9083 ; including the imme- 
diately adjoining villages of Kdscherode and Hasserode, 
it was 13,804. 

Winigeiodc is tin* chief town of the county (grafscliaft) ol 81 ol 
lx ig-Weinigeiode, which still it tains n few shreds ot nominal in- 
dependence*, though leally an integral part of Prussia sm<e flic 
congress of Vienna. It was originally a lice and independent im- 
pel lal fief, aiulictains its peculiar national colours. The county 
hah an extent of 107 squaie miles, with 2t>,481 inhabitants, and 
includes the Bioeken within its limits 

WESEL, a strongly fortified industrial town in West- 
phalia, Prussia, is situated at the confluence of the Rhine 
and the Lippe, 46 miles south-west of Munster, and 35 
miles south-east of Nimeguen in Holland. The Rhine is 
hero crossed by a large railway bridge and by a bridge of 
boats. Tho island of Buderich in mid-stream is fortified, 
and the town is further protected by detached forts, one 
of which serves as a tele-de-pont on the left bank of the 
Rhine. Wesel contains some quaint old houses with high- 
pitched roofs, and a town-house, dating from 139G, with 
an elaborate facade. The large church of St Willibrord, 
a handsome late-Gothic edifice, was consecrated in 1181, 
though its present form dates from 1521. Since 1883 it 
has been undergoing a much-needed restoration. St 
Matthew’s church dates from 1472-77. The two Roman 
Catholic churches, the commandant’s house (built in 1417), 
the Berlin gateway (1722), and the modern gymnasium 
and military hospital are among tho other chief buildings. 
Wesel carries on a considerable trade both by railway and 
its two rivers ; wood and fish are perhaps tho main exports. 
It has manufactures of wire, leaden pipes, and other metal 
goods, pianofortes, bugar, Ac. The population, more than 
half Roman Catholic, was 20,677 in 1885. 

Wesel, formerly known as Lippemunde, was one of the point s 
from which Charlemagne directed his operations against the heathen 
Saxons. The present name is said to he donved from the numerous 
weasels (Germ., Wicwl) at one time found in tlio neighbourhood. 
In the Middle Ages it was a nourishing commercial town, and a 
member of the Hanseatic League, and as late as 1495 a free im- 
perial city. A monument outside the town commemorates eleven 
ot Sehill's officers who were shot here in 1809 after their unsuc- 
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c<*ssful attempt at Stralsimd. Wesel is occasionally spoken of is 
TJnleuusel, to distinguish it from Obi 1 wesel, a '■m ill town also on 
the Blimp (IS miles south-south <ast oi GoLleut/), and aho at one 
turn a tioe lmpuial town. 

WESEL, JonN ICcrojriLv.TJi, ot Obervvcsel (sec above), 
was bom in tlie early years of the 15th century, and died 
under sentence of imjui&onment for life on a charge of 
heresy in the Augnstiuian convent in Mainz in 1481. He 
appeals to have been one of the leados of the humanist 
movement in Germany, and to have had some iutei course 
and sympathy with the leaders ot the Hussites in Bohemia. 
Erfuit was then the headquarters of a humanism which 
v\as at the same time devout and opposed to the realist 
meiaphysic and the Thomist theology which prevailed in 
the Rhenish univeisifcies at Cologne and at Heidelberg 
Wesel was one of the proi essoin at Erfurt between 1 115 
and 1 156, and was vice-rector in 1 158. In 1 160 he was 
called to he a preacher either at Worms or at Mainz, and 
in 1179, when an old and worn-out man (he was led into 
the room by two Franciscans, and was obliged to snppoit 
ldmself on a staff), he was brought before the Dominican 
inquisitor Geiliard Eiten of Cologne. The charge* brought 
against him were chiefly based on a treatise, Be Indnlgentii s, 
which ho had composed while at Erfurt twenty-five years 
before. 

It is somewhat difficult to determine the exact theo- 
logical position of Wesel. Iflhnann claims him as a 
“reformer before the Reformation,” hut it is moie than 
doubtiul that ho had that experimental view of the 
doctrines of grace which lay at the basis of Reformation 
theology, lie held that Christ is our righteousness in so 
far as we are guided by the Holy Glio&t aud the love 
towards God is shod abroad in our hearts, which clearly 
shows that he held the mediaeval idea that justification is 
an habitual grace implanted in men by the gracious act of 
God, He seems, however, to have protested against 
certain medieval ecclesiastical ideas which he bald fco he 
excrescences erroneously grafted on Christian faith and 
practice. He objected to the whole system of indulgences; 
he denied the infallibility of the church, on the ground 
that the church contains within it sinners as well as saints; 
he insisted that papal authority could bo upheld only when 
the pope remained true to the evangel; and he held that a 
sharp distinction ought to be drawn between ecclesiastical 
sentences and punishments and the judgments of God. 

The best account of Wesel is to he found in Ullmann’s Rtformcn 
fojorc the Reformation, His tract on Indulgences has been pub- 
lished in Waleh’s Monuments Mcrtii vol. i. , while a leporfc of 
his trial is given in Ortuin Oiatius’s Fasciculus licrmn Ripcten- 
damnut Fmjiendanun (ed. by Browne, London, 1G90). 

WESER (0. Germ. Visuraeha , Wimra ; Lat. Viewy is), 
one of the chief rivers of Germany, formed by the union 
of the Werra and the Fulda at Mundon, in the Prussian 
province of Hanover, flows to the north and north-north- 
west, and enters the North Sea below Bremerhafen, to 
tho east of the Jade Ray. The mouth is 170 miles from 
Munden, bub the winding course of the river is 279 miles 
long ; if tho measurement be made from tho source of the 
Werra, in Thuringia, the total length of the stream is 439 
miles. At Munden the river surface is 380 feet above 
sea-level; tho most rapid fall in its course is between 
Carlshafen and Minden in Westphalia, where it descends 
70 feet in 20 miles. Nearly the entire course of tho 
Woser lies in Prussia, but it also touches part of Brunswick 
and Lippe, and after flowing through Bremen expands into 
an estuary separating the duchy of Oldenburg from the 
Prussian province of Hanover* Between Munden and 
Minden its course lies through a series of picturesque 
valleys flanked by the irregular and disjointed mountain 
system known as tho Weser Hills ; but after it emerges 
from these mountains by the narrow pass called the “ Porta 
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Weslphaiica,” to the noith of Minden, its banks become 
flat aud vmintuesting. The lueadth of the livei vaiics 
from 110 yaids at Munden to 220 y.uds at Minden, 250 
yards at Jhemen, 1 [ miles at ELsfleth, and 7.J miles at 
its entrance into the su,. The Weser on the whole is 
shallow; and navigation on the upper Weser, i.e,, above 
Bremen, is sometimes interrupted for months by di ought. 
Sea-going ships may ascend to Elsfleth, though Brcraer- 
haten is the chief port for huge vessels; smaller craft 
may reach Vegesack, and barges of 200 tons niako their 
way to Munden. The stream dischaigcs itself into the soa 
amid sandbanks, which leave only a single nan ow iaiiway, 
19-22 feet deep at high water and 12 feet at low water ; 
on tbe upper Weser the navigation of the only available 
narrow channel, which is interrupted by occasional rapids, 
is assisted by locks and weirs. The Weser drains a basin 
estimated at 18,360 square miles. Its principal tributaries 
on tho light are the Aller, Wirmme, Drepto, Lune, and 
Geeste, and on tho left the Diemel, Nethe, Emmer, Wcrre, 
Aue, and Hun to. Tho Werra and Fulda are both navi- 
gable when they unite to form the Weser; the Aller, 
Wumme, Geeste, and Ilunto aie also navigable. Beyond 
the junction of the Hunte the Weser, hitherto a single 
stream, is divided into seveial channels by islands. 

The navigation of the Wesei was long hampeied by the various 
aud vexatious claims and rights of the diJleient states tlnough 
whose territories it ian. Before 1806 the joint stieam, including 
the Wei la and the Fulda, changed its mlei no less than thiity-fi\e 
times on its way to the sea In lS2d, howevei, a tieaty was made 
establishing a iirnl toll an&a uniform s-y si cm ol management ; this 
was further iinpioved in 1650 and 1S65; and when Russia took 
possession ot Ilanover and IIcsse-Nas-au in 1S06 the chief dilib 
uilties m the way of oi gamring the nvoi-tiado disappeared. The 
principal town on the Wcmu is Bimen (population in 18S5, 
11S,013). Oth oi towns past which lt^lows betwivt Munden and 
the soa are Cuilshafen, Huxtei, llol/minden, Bodonui ider, ilameln, 
Riiitcln, Vlotho, Minden, Nienbuig, Vegesack, Elslleth, Braake, 
Blexcn, Geestemunde, and Biemeiliafon. The Weser gave name 
to a department in the shoit -lived kingdom of Westphalia ; the 
chief town was Osnahiuck. A canal between tho W mimic and tho 
Oste, and anothei between the Geeste and the mouth ot tho Elbe, 
connect tho Weser system vuth that of the Elbe. A canal is also 
being constructed fiom the Hunte to a tributary of the Ems. 

WESLEV, an English family of special ecclesiastical* 
distinction, claims descent from the ancient De Wellesleys, 
one of whom, Guy, was made a thane by AtheEtan 
about 938, tho family seat being at Wclswe, near Wells, in 
Somerset. Two brothers, John and Bartholomew, weie 
among the ministers ejected for nonconformity in 1662. 

Samuel (1662-1735), son of the above John, was born 
17th December 1662. He was educated at an academy 
ot Stepney, London, and in August 1683 entered Exeter 
College, Oxfoid, as a pan pet 1 scholar is, shortly after which 
he joined the Church ot England, a step which so deeply 
offended his family that they left him henceforth to his 
own resources. While still an undergraduate he pub- 
lished Maggots, or Poems on Several Subjects never before 
Handled , 1685. He graduated B.A. 1688, was ordained 
priest 24th February 1689, and tho following year was 
presented to the living of South Ormsby, Lincolnshire. 
In 1697 ho removed to Ep worth, Lincolnshire, where lie 
died 25th April 1735. Among other works he was the 
author of Life of Christ (1693), Elegies on Queen Mary 
and Archhisho p TilloUm (1695), History of the Old and 
New Testaments in Verse (1704), Pious Communicant 
Bightly Prepared (1700), and Lathi Commentary on the 
Book of Job (1733). After the battle of Blenheim he 
published (1705) a long poem on Marlborough , or the 
Fate of Europe, for which Marlborough made him chap- 
lain of a regiment, He had nineteen children, of whom 
three sons, Samuel, John, and Charles, acquired eminence. 

Samuel (1690-1739) was born in London 10th February 
1690, and educated at Westminster school, where he was 
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nominated king’s hrlioloi. hi 1711 lie entered Christ 
( Imrcl), Oxford, and on taking his ALA. degiee returned 
to Westminster as tutor. He lived on intimate terms 
with Harley, earl of Oxford, Pope, Sw lit, and Prior, and 
wrote somewhat cl ex er squibs against Sir Robot Walpole, 
the Whigs, and the Low Church divines. They were col- 
lect td and published 173G. reached a second edition 1743, 
and were reprinted, with notes by James Nidi oils and 
life bj W. Nieholls, in J 8G2. Wesley became master of 
Tjvciton grammar-school in 1732, and died there Gth 
November 1730. 

John (1703-1791), brother of the preceding and 
founder of Methodism, was bom, probably at Epworth, 
17th dime (O.S., 28th N.S.) 1703 There was a tradi- 
tion in the family that ho was christened John Benjamin, 
but lie never made use of the second name. When 
his lather’s rectory was burnt down in 1709 he was 
for a time left in the building, and narrowly escaped 
death. He entered Chaiterhouse in 1714, whence in 
1720 he was elected to Christ Church, ‘Oxford. In 
172G he became fellow of Lincoln, and in 1727 graduated 
M.A. After acting for some time as his father s curate 
he settled in November 1729 at Oxford, and began to 
take pupils. About the same time, along with his brother 
Charles and others, he commenced that systematic course 
of religious life which led to their being termed by the 
Oxonians Methodists. A full record of the religious 
labours of Wesley is given under Methodism (vol. xvi. 
pp. 185-189). In the organization of Methodism he dis- 
played not only extraordinary energy and capacity for 
work but remarkable administrative powers. His oratory 
was colloquial, terse, and homely, but never vulgar, while 
his expressive and refined features and intense yet reasoned 
earnestness enabled him to acquire among his followers a 
personal influence of an unrivalled kind. Although from 
overwork or exposure he had one or two serious illnesses, 
he generally enjoyed robust health, an experience probably 
partly accounted for by his constant journeys on horseback. 
In 1790 he said, “I do not remember to have felt lowness 
of spirits for a quarter of an hour since I was born.” He 
‘'preached usually at 5 o’clock in the morning, and fre- 
quently twice again in the same day, the number of 
sermons he delivered in a year being over 800. He 
continued his labours almost to the last, but wrote, 1st 
January 1790, u I am now an old man decayed from 
head to loot.” He died 2d March 1791. Wesley 
translated several hymns from the German for the col- 
lections edited by him and his brother Charles, but is 
not known to have been the author of any original hymns 
(see Hymns, vol. xii. p. 594). The first collection of 
Psalms and Hymns edited by the brothers appeared 
anonymously in 1738, and a Collection of Moral and 
Sacred Poems, f row the Most Celebrated Authm's, in 1744. 
Wesley has no claims to rank as a thinker or even as a 
theologian, but within certain narrow limits was a skilful 
controversialist. He was the author of Pimitive Physic 
(1747), Explanatory Notes on the New Testament (1755), 
Notes on the Old and New Testaments (1764), Doctrine of 
Original Sin (1767), Smvey of the Wisdom of God in 
Creation (1763), Preservative against Unsettled Notions 
in Beligim (1770), and A Calm Address to our American 
Colonies (1775). He also edited the Christian Library , in 
fifty volumes. His Worh appeared in 1818, and an 
eleventh edition, with life by J. Beecham and preface 
by T. Jackson, was published in 15 vok, 1856-57. 

Chables (1708-1788), brother of the preceding, was 
born prematurely at Epworth, 18th December 1708, He 
entered Westminster school in 1716, was admitted a 
king’s scholar in 1721, and entered Christ Church, 
Oxford, in 1726. He accompanied his brother John to 
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Georgia in 1735 as secretary to the managing committee, 
having been ordained priest a tew days before leaving 
England ; but on account of a stioug feeling ol opposition 
manifested against liim in the religious communities of 
EiedenVa he Jett Georgia tor England five months alter 
landing. To a serious illness which happened to him in 
Februaiy 1738 he attributed a moral change m liich he 
associated with conversion and a conscious sense ot 
pardon. He seconded his biother in his evangelizing 
labours in England with unceasing diligence, and, al- 
though not possessing his brother’s gifts of oratory and 
personal magnetism, contiibuted by bis hymns an element 
of success to the movement of prime and permanent 
importance. He published no fewer than 4100 hymns 
of his own composition, and left about 2000 in manuscript. 
Numerous editions both of the special and general col- 
lections of his hymn* have been published. Both as 
regards the number ot his compositions and their \arious 
excellences, he is entitled to the chiel place among 
Methodist hymn writers (see Hymns, ut supra). He died 
29th March 1788. His Sermons, with memoir, appeared 
in 1816 ; a Life , by Rev. Thomas Jackson, in 1841 ; and 
his Journal, with notes by Rev. Thomas Jackson, 1819. 

Two sons of Charles Wesley attained eminence as musi- 
cians Chaules (1757-1815), organist of St Georges, 
Hanover Square, London, who in 1778 published Six Con- 
certos for the Organ and Harp) and Samuel (1766-1837), 
organist of the Chapel Royal, noticed below. 

Sec, in addition to the authorities already mentioned, tho Lire? 
by Ilampson (1791), Coko and Mooie (1792), Whitehead (1793-90), 
Southey (1820), Moore (1824), Watson (1831), Miss Wedgwood 
(1870), and Tyerman (exhaustive and complete) (1870); J. Do\e, 
BiofjtctpMcal History of the We&lnjs (1833); and G. J. Stevenson, 
Met not iah of (he Wesley Family (1870). 

WESLEY, Samuel (1766-1837), musical composer, 
son of Charles Wesley (see above), was born at Bristol, 
February 24, 1766, and developed so precocious a talent 
for music that at three years old he played the oigan 
and at eight composed an oratorio entitled lluth — a 
fact which is duly chronicled on a curious portrait, 
painted in 1774, and afterwards engraved, wherein he is 
represented in the childish costume of the period. Though 
suffering for many years from an accidental injury to the 
brain, Wesley was long regarded as the most brilliant 
organist and the most accomplished extempore fugue- 
player in England. He may indeed be regarded as the 
father of our present style of organ-playing, for he it was 
who, aided by his friends Benjamin Jacob and G. F. 
Horn, first introduced the works of Sebastian Bach to 
English organists, not only by his superb playing, but by 
editing with Horn, in 1810, the first copy of Das ivohUem- 
perirte Clavier ever printed in England. Wesley’s last per- 
formance took place, September 12, 1837,* at Christ Church, 
Newgate Street, London, where, after hearing the wonder- 
ful performances of Mendelssohn, he was himself induced 
to play an extempore fugue. He died, October 11, 1837, 
leaving a vast number of MS. and printed compositions. 

His brother Charles (1757-1815) was also an accomplished 
organist, and still more famous was his son, Samuel Sebastian, 
(1810-1876), Mus. Doc., and organist of Gloucester cathcdial. 

WESSEL. Wesselus Gansfobtius 1 was born at Gron- 
ingen in 1400 (Hardenberg), in 1419 (Sufiridus Petri), or 
in 1421, and on the death of his parents was adopted by 
a noble lady, Oda Clantes, who sent him along with her 
only son to the famous school at Deventer, which was 
under the supervision of the Brothers of Common Life, 
and was in close connexion with the convent of Mount St 
Agnes at Zwolle, where then lived Thomas a Kempis, 

1 The surname is from Gansfort or Gosevort, a Westphalian village 
from which hia family came ; the Christian name is the equivalent of 
the Greek Basilins. 
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the author of tho Iviitatlo C7mV?‘. At Deventer, where I tvotk, fntitled Maim VWiLcm Yoiqmqei Lvtha s. ISM); Fuodiuli, Johann 


the best traditions of the 1 1th -century mysticism were 
still cultivated, Wessel imbibed that earnest devotional 
mysticism which was the basis of his theology and which 
drew him irresistibly, after a busy life, to spend his last 
days among the Friends of God in the Low Countries. 
From Deventer he went to Cologne to bo taught the 
Thomist theology, which was fondly cherished in that 
famous Dominican school : and there he learnt realism, 
which, although he afterwards became a nominalist in 
metaphysics, always coloured his theology. At Cologne 
too he came in contact with humanism. He learnt Greek 
and Hebrew from monks who, it is said, had been driven 
out of Greece. The Thomist theology sent him to study 
Augustine, and his Greek reading led him to Plato, and 
from both of these great thinkers he learnt much that 
went to enrich his own theological system. The echoes 
of the din raised in Paris by tho disputes between tbe 
realists and the nominalists reached Wessel in Cologne, 
and a desire to mingle in the fray, or perhaps to learn on 
which side truth was, induced him to go to Paris, where 
he remained sixteen years, scholar and teacher. There he 
eventually took the nominalist side, prompted as much by 
his mystical anti-ecclesiastical tendencies as from any 
metaphysical insight ; for the nominalists were then the 
anti-papal party. A desire to know more about humanism 
sent him to Home, where we find him in 1470 the intimate 
friend of Italian scholars and under the protection of 
Cardinals Bessarion and Della Rovere (afterwards Pope 
Sixtus IV.). It is said that Sixtus would have gladly 
made Wessel a bishop, but that ho had no desire for any 
ecclesiastical preferment. From Rome he returned to 
Paris, and speedily became a famous teacher, gathering 
round him a band of enthusiastic young students, among 
whom was Reuchlin. * As old age approached he came to 
have a growing dislike to the wordy theological strife 
which surrounded him, and turned away from That uni- 
versity discipline, “non studia sacrarum literarum sed 
studiorum commixtm corruptiones.” After thirty years of 
academic life he went back to his native Groningen, and 
spent the rest of his life partly as director in a nuns’ 
cloister there and partly in the convent of St Agnes at 
Zwolle. He was welcomed as the most renowned scholar 
of his time, and it was fabled that he had travelled 
through all lands, Egypt as well as Greece, gathering 
everywhere the fruits of all sciences — “a man of rare 
erudition,” says the titlo page of the first edition of his 
collected works, “ who in the shadow of papal darkness 
was called the light of the world.” His remaining years 
were spent amid a circle of warm admirers, friends, and 
disciples, to whom he imparted the mystical theology, tho 
devotion to higher learning, and the deep devotional spirit 
which characterized his own life. He died on October 4, 
1489, with the confession on his lips, " I know only Jesus 
the crucified.” He is buried in the middle of the choir 
of the church of the “ Geestlichen Maegden,” whose 
director he had been. 

Wessel has been called one of the “reformers before the Refor- 
mation,” and the title is a true one if by it is meant a man of 
deeply spiritual life, who protested against tho growing paganizing 
of the papacy, the superstitious and magical uses of the sacraments, 
the authority of ecclesiastical tradition, and that tendency in later 
scholastic theology to lay greater stiess in a doctrine of justifica- 
tion upon the instrumentality of the human will than on the 
objective work of Christ for man’s salvation. His own theology 
was, however, essentially medieval in type, and he never grasped 
that experimental thought of justification on which Reformation 
theology rests. 

See Vita Wesuli Gronimfcnsfa, by Albert llanlenberg, published m an incom- 
plete loim ia the piefate to Weasel's collected works, Amsterdam, IfiU (tins 
pieface also contains extracts from tlxc works of bovual wuteis who htwe given 
facts about the life of Wessel); Muurhng, Cm. Z7W. Theot. de Westell Cans- 
fortri Vita , <Cc., 3831; Ullmann, Reformers before the R( formation (tho second 
volume of the Get man edition is a second and enlarged edition of a piovious 
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WERSEX. Roc England, voL viii. pp. 270, 282 */., 
and Plato II. of same volume. 

WERT, Ben jam rx (1738-1820), history and poi trait 
painter, was bom m 1738, at Springfield, in Pennsylvania, 
coming of an old Quaker family who had emigrated from 
Buckinghamshire. When a boy of seven he began to 
show his inclinations to art. According to the well- 
known story, bo was sitting by the cradle of his sistei s 
child, watching its sleep, when the infant happened to 
smile in its dreams, and, struck with its beauty, young 
Benjamin got some paper, and drew itb poi trait. The 
career thus begun was prosecuted amid many difficulties; 
but his pei severance overcame every obstacle, and at the 
age of eighteen he settled in Philadelphia as a portrait- 
painter. After a short time be removed to New Vork, 
where be pfactised his profession with considerable success. 
In 1760, through the assistance of some friends, he was 
enabled to complete his artistic education by a visit to 
Italy, where he remained nearly three years. Here ho 
acquired reputation, and was elected a member of the 
principal academies of Italy. On the expiry of his Italian 
visit he settled in London as an historical painter. His 
success was not long doubtful. George III. took him 
under his special patronage ; and commissions flowed in 
upon him from all quarters. In 1768 he was one of the 
four artists who submitted to the king the plan for a royal 
academy, of which he was one of the earliest members ; 
and in 1772 he was appointed His Majesty’s historical 
painter. He devoted his attention mainly to the painting 
of large pictures on historical and religious subjects, con- 
ceived, as he believed, in the style of the old masters, and 
executed with great care and much taste. So high did lie 
stand in public favour that on the death of Rir Joshua 
Reynolds, in 1792, he was elected his successor as presi- 
dent of the lloyal Academy, an ofilce which he held for 
twenty-eight years. In 1802 he took advantage of the 
opportunity afforded by the peace of Amiens to visit Paris, 
and inspect the magnificent collection of the masterpieces 
of art, pillaged from the gallery of almost every capital in 
Europe, which then adorned the Louvre, On his return 
to London he devoted himself anew to the labours of his 
profession, which were, however, somewhat broken in 
upon by quarrels with some of the members of the Royal 
Academy. In 1804 he resigned his office, but an all but 
unanimous request that he should return to the chair 
induced him to recall his resignation. Time did not at 
all weaken the energy with which he laboured at his easel. 
When sixty-five he painted one of his largest works, Christ 
Healing the Sick. This was originally designed to be pre- 
sented to the Quakers in Philadelphia, to assist in erecting 
a hospital. On its completion it was exhibited in London 
to immense crowds, and was purchased by the British 
Institution for 3000 guineas, West sending a replica to 
Philadelphia. His subsequent works were nearly all on 
the same grand scale with the picture which had been so 
successful, but for obvious reasons they did not meet with 
very ready sale. He died in 1820, in his eighty-second 
year, and was buried in St Paul’s. 

Since his death West’s reputation has seriously declined. His 
works, which fond criticism ranked during his life with tlie great 
productions of the old masters, aie now considered as in general 
formal, tame, wanting that freedom of nature and that life 
vhicli genius alone can bteathe into the canvas. Ilis Death of 
Wolfe is interesting as introducing modern costume instead of tho 
classical di aperies which had been previously universal in similar 
subjects by English artists; and his Battle of La Hogue is en- 
titled to an honourable place among British historical paintings. 
An account of West’s life was published by Galt (The 
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Genius, 1816); and biographies of him occur in Cunningham’s 
Lines of Eminent JJnti'Ji l\iintut> and Redgrave's (Jmutuy of 
Pa ait us of tin English School 

WESTALL, Reuiiard (1765-1836), subject painter, 
was bom in Hertford in 17(55, of a Norwich family. In 
1779 lie wont to London, and was apprenticed to an 
engraver on silver, and in 1785 he began to study in the 
schools of the Loyal Academy, lie painted Esau Seeking 
Jacob’s Blessing, Mary Queen of Scots Going to Execution, 
and othci historical subjects in water-colour, and some 
good portraits in the same medium, but lie is mainly 
known as a book-illustrator. He produced live subjects 
for the Shakespeare Gallery, illustrated an edition of 
Milton, executed a very popular series of illustrations to 
the Bible and the piayer-book, and designed plates for 
numerous other works. In 1808 he published a poem, 
A Bay in tfprincf, illustrated by his own pencil. Jlis 
designs aio rather tame, mannered, and etfeminate. lie 
became an associate of flic Loyal Academy in 1792, and 
a full member in 1791; and during liis later years lie was 
a pensioner of the Academy. His last employment was to 
give art instruction to the Princess Victoria. lie died 
on December t, 1836. His brother, William Westall, 
A.L.A (1781-1850), landscape painter, is mainly known 
by his illustrations to works of travel. 

WEST BAY CITY, a city of Bay county, Michigan, 
United States, is situated on the Saginaw river, near its 
mouth, opposite Bay City. Tlio city lies in one of tho 
largest lumber districts of the United States, and its 
industries consist mainly in manufacturing and shipping 
lumber. It had a population of 9492 in 1885. 

WEST BLOMWIOH, a municipal and parliamentary 
borough of Staffordshire,* England, is situated near the 
river Tame, and on the Great Western Lailway, 6 miles 
north-west of Birmingham, and 133 J miles from London. 
It consists chiefly of one main street, the High Stieet, 
upwards of 11 miles in length. The parish church (All 
Saints, formerly St Clement’s) is of very early origin, 
and was given by Henry I. to the convent of Worcester, 
which subsequently gave it to the priory of Sand well. The 
present church, a handsome structure in the Decorated 
style, was built in 1871-72. The principal other public 
buildings are the West Bromwich district hospital (erected 
in 1867 at a cost of £9000, and enlarged in 1882 at a cost 
of €4000), the to' u-hall and municipal offices (1875), tho 
market-hall, the fi library (1871), and the Liberal club 
(1884). There are Vwo public charities— tho Stanley 
(1613) and the Whorwood (1614). Since 1880 the town 
has manufactured its own gas, but the water is supplied 
by the South Staffordshire Waterworks Company. There 
are several large foundries, smelting-furnaces, and forges, 
but the staple manufactures are the various kinds of 
implements of wrought-iron used for household, agri- 
cultural, or mechanical purposes. The town also possesses 
brass foundries, maltings, limekilns, and brickyards. There 
are large collieries in the neighbourhood. The area of the 
municipal and parliamentary borough and urban sanitary 
district is 5719 acres, with a population in 1871 of 47,918 
and in 1881 of 56,295. 

In 1230 the manor of West Bromwich was vested in tho barons 
of Dudley, and in 1293 it descended to Walter de Evei eus ; in 
1448 it passed to the Stanleys, from whom it was purchased by 
Sir Richard Skelton, solicitor-general to Chat kb I. ; and in 1626 it 
came into tho possession of Sir Samuel Claike, by whose descendants, 
who subsequently assumed the name of Clarke -Jorvoiso, it was sold 
^ i 1823 to the earl of Dartmouth. West Bromwich was incor- 
^^Jn^ated 13th September 1882. By the Act of 1885 its parliamen- 
tary representation was separated from that of Wednesbury, and it 
was erected into a par liamen bury borough returning one member, 

WESTBURY, Richard Bethels, Baron (1800-1873), 
v was the son of Dr Richard Bothell, and was born at 
Wilts. He was placed in the first class in 
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classics and the second in mathematics at Oxford in 1818, 
and was elected a fellow of Wadham College. In 1 823 ho 
was called to tho bar at the Middle Temple. On attaining 
the dignity of queen’s counsel in 1810 he rapidly took the 
foremost place at the Chancery bar, and was appointed 
vicc-cbancellor of tho county palatine of Lancaster in 
1851. His most important public service was tho reform 
of the then existing mode of legal education, a reform 
which ensured that students before call to the bar should 
have at least some acquaintance with the elements of the 
subject which they were to profess. In 1851 he obtained 
a seat in tho House oi; Commons, where he continued to 
sit, first as member for Aylesbury, then as member lor 
Wolverhampton, until he was raised to the peerage. 
Attaching himself to tho Liberals, he became solicitor 
general in 1852 and attorney-general in 1856 and again 
in 1859. On June 26, 1861, on the death of Loid 
Campbell, he was created lord high chancellor of Groat 
Britain, with the title of Baron West bury oi Westbury, 
county Wilts. The object of his life was to set on loot 
the compilation of a digest of the whole law, but for 
vaiious reasons this became impracticable. Tho conclu- 
sion of bis tenure of the chancellorship was mil oi tunately 
marked by events which, although they did not render 
personal corruption imputable to him, made it evident that 
he liad acted with laxity of practice and want of caution. 
Owing to the reception by parliament of reports of com- 
mittees nominated to consider the circumstances of the 
acceptance by him of the resignations of Mr Wilde, the 
bankruptcy registrar at Leeds, and Mr Leonaid Edmunds, 
a clerk in the patent office, and clerk of tho parliaments, 
tho lord chancellor felt it incumbent upon him to resign 
his office, wdiich he accordingly did on July 5, 1865, and 
was succeeded by Lord Cranworth. After his resignation 
he continued to take part in the judicial sittings of the 
House of Lords and the privy council until his death. 
In 1872 fie was appointed arbitrator under the European 
Assurance Society Act, 1872, and his judgments in that 
capacity have been collected and published by Mr F. S. 
Reilly. As a writer on law he made no mark, and lew of 
his decisions take the highest judicial rank. Perhaps the 
best known is the judgment delivering the opinion of the 
judicial committee of tbe privy council in 1863 against 
the heretical character of certain extracts from the well- 
known publication Envoys and Review*. His principal 
legislative achievements were tho passing of the Divorce 
Act, 1857, and of the Land Registry Act, 1862 (generally 
known as Lord Westbury’s Act), the latter of which in 
practice proved a failure. What chiefly distinguished 
Lord Westbury was the possession of a certain sarcastic 
humour; and numerous are the stories, authentic and 
apocryphal, of its exercise. In fact, be and Mr Justice 
Maule fill a position analogous to that of Sydney Smith, 
convenient names to whom “good things” may be attri- 
buted. Lord Westbury died on July 20, 1873, within a 
day of the time of the death of Bishop Wilborforce, his 
special antagonist in debate. 

A Life of Lord Westbury by T. A. Nash is now (1888) in the 
press. 

WEST CHESTER, a borough and the county seat of 
Chester county, Pennsylvania, United States, is situated 
27 miles west of Philadelphia, in a thickly settled farming 
region, devoted principally to market gardening and the 
dairy industry. Its population in 1880 was 7046, of 
whom 1164 were coloured and 517 of foreign birth. 

WEST DERBY, a township in Lancashire, England, 
now virtually a suburb of Liverpool, about 4 miles north- 
east of Liverpool Exchange. It is chiefly composed of 
houses inhabited by tho wealthier merchants of Liverpool. 
The parish church of St Mary was re-erected in 1856 in 
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the Pnly l uijish d^k fiou tho de i/n of Sn Gilbo t 
Scott and hat> a ma^iK cential tow a with f ui jinni 1 s 
Jn sit cf tli< foi lici oliui h mad el o } a ens 
Att tolled to th^ chili rh of St Junes il o a moiorn 
sti uc tiu ( m the Laity Lnjisli st>3c there is a library of 
1M>0 v lumcs In tho centre if tno old \i3kq, there is 
ctn old comt house, uectcd n 1602, new btkn^in*. to 
the rnn {ins cf Salisbury is lad of the inanoi Cxcvtah 
d dl the seat of the call of Setfccu, is m the liuncdnte 
■vicinity Ike population of the ml 1 1 srmtuy dl' 1 net 
(ui t 54G1 acies) w is 27 292 m 1 ^71 and j ,61 1 m 1 v 1 

In S i\ n tin s \\ est Y> ibv ^ *• iN i i tc a 1 i h l 

I 1 1 1 111 Ci s oi 1 il i stl tl i tie it will is 

si 1 11 1 i C 11 Hill li Ltbil i i i x is 1 t v 1 u 

II n l c il i I in a t i ’Wh n II i i i *,) i 1 1 1 

lii til i 1 il tl i l L i ii u i v it 1 * tl 

i i fn II J tli f 01 il I it \ s 1 1 to 1 1 v 11 i l 1 

11 1 n v 1 l s LI ^ in If ) t 1 n I 1 1 St ) i 

sti u n LI 1 1 i it\ i th St ml \s \ ft n til paith 
v ju till 1 t i itty ll l it l 

V 1 SI i j N VUSLlv \LfA This 1 utidi eol mj, tiu 
{ ntion ot Austialn tint lies to the west of 129 l In 
1 imm 0 c usidw lly moie fcliau cue thud of the wlicle, 
Iris in u< i cl 1,000,000 squire nuk , is 1 (JO miles m 
3 ji n tii mi s 0 in bi adth, and has i cor time ot "00 
mile It is divided into live districts— Central, ( enti il 
1 ist in South Tistwrn, .Noith, and II unbox I } ill 
Conti tl a settled di tutu, m the south we t, is dm lee 1 
into twenty six. aunties Ap ut Lorn the coist lml 
the mippu ents almost a bluik i& the nnpr potion is 
p lactic diy i di ) waste cf ton ind c and, iib \ed iq a 
lew sli How ill 3 das r JIic il c o of die south ut sm 11 - 
the 1 li kvued lon^ lire most consul i dlt Jo tire noith 
ot tins u the AIun ly, the wdl known ^w in, tiu Mono, 
tlif ( i erne uji mi the Mm<hi<an Hie 3 ist is 100 mil s 
Ion., Slml I ty receives the Ga coi ne (200 miles len^), 
with its till ut 113 the Lyons Still i uthcr n< rtli, wh 1 
th <cist trends eastw lid, the punaj il in is 110 tu* 
Ashbuitm, the i oitc cue and the De Grey lumbal y 
<li tuefc t> the noi Hi east has some fine stream,- the 
I rhioy md Old and then tributaries, on ^ome of wbirb 
(the U uy I Ivn 1, Ac ) no the /old fields, 290 miles ouMl 
oi C mil ud Gulf The D riling mountain nn^o is m the 
outh west, Mount William ic idling 3000 i et, 111 tiu simo 
qmitu arc IWbruniip (/> Il fee t) J lien’s Peak (;U0) 
md file St ill m f tnd \ letom lan *s Goadnu indMoitly 
no ihttopicd ranges ‘Mount ill ibetlr n is behind 
1 citli Hunpton tibklmd ornlool tluli^lit In the 
north wi si tic Mount Biucc ( 1000 fe t), August ns ( > >s0) 
f)il 0 mnjrei (2100), Luke, l’yrton, ml the (bpruoin 
nn^( Ivimbuky ha the Leopold Mdintnik, Alb it 
1 dw ud, Madman, Geikie Napiu, Lubbuk Oscu, 
JMu llu, md M George ranges ihc hk< district ot the 
intend is m flic Gibson and Victoria dtsuts iiom M* fo 
)! h lire hkes ncuve the tnJlin«, driun/c of th it low 
legion Almost all oi them lie salt from tiu presence of 

dme mul 

(hunt - With little 01 no a hi inywhue , flu h it of suimnei 
our the whole uei is eonsidmllc Wcstuu Ausinht diihis 
bom tli Liutij to the cist in Juvin * no < teinive nn^ s 
cell t vqx in wiiil fclu tl ule win Is blow oil the dt) hud msteul 
ol fum the 0 1*111, lox tin sc two u isous tin ciunite is\n> diy 
r l hnndcrst unis ofte n su[ ply ihnost the only lumhll m the mt mi 
r Ilu south wcstuu c nui, the seit d s<ttl ueuts, 1 flu onty 
p rtion when 1 11ns tu bo h{ ml d on I 1 uiltiv itu n 1 ut u u 
tiu x lew ph slave 1 1 mil ill of 10 inches As one 4>osmith 
w 11 l the m nstuie lcsseiis the noiih west ml ill the e< asf don/ 
t> kuubuh> with mast if 111 if rhstiu , sium much bom cli>n ss 
'Ihc unth c ts( < un s m sunu 1 1 withm the sph loot flu north 
wc tmonsions that In t ov 1 fli hweotst nine ftwslnwas 
ir I nevvn Hu & ith in t, (s^ose l to 1 flu liec/c , with tin 
mt mi] ( d sc 1 1 as t > < nduio h n/th< uul diou/hls In fhc Sw m 
mu quirti the 1 unf ill inn wmfu, b in/ biou/ht by no* t Ii west 
winds mi summu di)o lavi little moisture While the south 
v md cools the settled region, it comes ova the inithf 1 inter ioi to 
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11 ill m 1 nl The h t \ md of few 111 nv 1 is fr m tl e cist 

1 1 n ltl ist 1 ut it is fioi 1 the south in sun m 1 ti kind ili> 

1 1 tl n ith eel In one c ea u tl 0 1 u 1 1 kc/ is h f m 
fl 1 I hit lwijsdn In the 3 ailbb^l ith f a L a 1 unf ill 
i -On lies with mcvquilnn cf 6b 11 t in] 1 tuu mi n 1 
h n it 10.) in the shiU In 18^5 then ielL W nidus c 11 
10) li^s i Ink 4.11 m3 lul 32 cn IjS I13 s 4n,u^ta 4b n 122 
las 11 L \ oil lesa flan 18 cn SI diy ( till It n \ ut 1 net 
ill sin is 4 1] hit cn Oj h} vlileCossil th { ui { it 

f tli 1 01th w s lil hut 0 n 18 di> flu u n liont tlic ) n 

S ltl on] r 11 show L-Hf 1 ^eile lty mlLiuliO me! s 
(It II 1 f Western Aust 1I11 is d unt u d 1 s 
lul 1 i n 1 1 t wl 1 h uni ihc Sduu 11 n 11101c nil 1 ut 1 Is 
"N t 01 1\ 1 tl j im q d cl v it 101 s s unp s I lit tiu n 1 uf 

1 1 v 1 f \t 1 1 A 1 u m I «t nl 1 m l ist mi 1 11 1 ud u 1 

nut isn t ji inn lit lisiu tin u 0 hi it 1 {fsilsinli Is 
t hfl an 11 i 11 1> S ill Au ti li t It is 11 < 1 1 d tl 

\usti ii 1 it Lh -i t 111 e li tu t is 1 Iqi ss 1 with 

t H 1 [ m t Ivithim ns v ms sui 1 ml 11 ) is 1 d 
> ill ill h 1th Inn it 1 I11 In i}li 1 Is lun^ 

t s 1 l in l h 1 1 tuns ai in l u 1 mt s Is n 

U ] mt hit si 1 il \ n l 1 sh nisi 3 lie tu tms in il i 

1 ill v ^ s w li is tl f] is ud ( s ei til tl 1 11s 

t n n tl t 1 1 1 1 eius 11 l 1 d e / 1 fa nUi j s km 1 il > 1 

till I su il 1 l Is Lh u]| 1 ii wm Ins ^ui tit 1 us nut 

Cunt 1 th ntl s utl u Iw si 111 din s sujj its Hit 1 it 
1 j id d 1 c 1 11 1 ai 111 us n it ini I hi 3 11 1 1 il 

sud i n t the ml 11 1 11 1th Hit i p il lull i 1 1st r it 

1 ] u tl i ui ili in 1 1 q n i un 1 SI u ] Ih\ -,h 1 tin , 

with hi 1 si 11 ui ill 1 1 tl c 1 1 nt st n 1 1 1 f 1111 lit 1 1 

i{ 11 wh h 1 lliu t ms 1 mil tl 11 1 (s All s ts f 111 t 

tj 1 1 J s 1 ic\ nl m th J | 11 W 1 1 u 1 Hi 1 1 u ^ i 

kind il ) Quit/v 11 1 mu n 111 tl 1 ill < iilnU 

f nil i in 1 with ju it ill ail >11 1 1 a\ til u It 1 

1*1 1 w I n 1 with n ii iss I i[hji> 1 ] 11 it 4 il u 

H 41 1 his 1 ill 1 H wlei I 111 lit uis 11 ill ( 111 it ' 

t<l niji 11 bi id 11 II tr jisti 11 111 tul nit 111 1 Is 

I {i s nt n u tl Irwin < 111 11 lit 1 y 11I M ii h 1 di 

il 11 hiu tu l tli m 1 ith ist < \ 1 1 0 ) pm ml 1 in 

il {i nt S e ulm 1 11 ntl }i 1 me 1 t | tl t < lit 

100 f t tl 1 i is 1 ] oil l ii n tl Miu lusrn 1 it uv 1 \ 1 

hi si 1 11 in 1 ]! nt lul ^ n iall\ u nen the i t 

dl is i 1 lilLno i itm u 11 ji 1 ut Ai 1 1 ns 1m 

t n hil 11s t\ t f mini li 1 i et il u n tli utl m 1 u 

1 l haul l f 111 1 int sinihi st r is s 11 at tl pu ti 11 

f the lit/ j nl tile Jin 11 i lh s] ui ku sui 1 1 

II the I) m 11 1 1 in d kn 1 il ) lil tint d tli Mi 1 

i i„ is bibtl s I il 0/ le He ks it u 1st 11 \ dv 

I 1 | s 1 u in m n m un n « 1 lun 1 H-, 1 I 1 1 

I3 l ui It ii milk tin Is 11} iii uteri 11 us in L 
st 1 h him is siiui tb situ it l llu utli w st il uul 

m d ne u 1 1 tiens Gi] V11I st is with it h i i) il tl 

j 1 ,1 ss of J utnm 1 Is I itm n if s it 1 { 1 j ui n tl 

Oi i in 1 the hi 1 iti I n ii 1 tm s I 1 1 fi m th 1 u 

mul f tl 1 ith w f 1 1 t> th n ii ti f M nut 1 i 

\u t I an l is } 1 1 d 1\ lh m \ 1 un 1 1 s t 11 Us 

Inv hu t llu u 0 h th 1 f nutnus *1 m kiml 1 1 v l wn t 
kn,< Sun l 1 is ill n ns xu I ill hn ti ! lui 1 in 

id min s m { ill us iti 111s me un l\i s it I m h S ml 

( 1mm 1 nt 11 < ms d < tn ( q 1 un m 11 l f tj e N tu 

i il t wlnl le list n I3I 31 11 I] 1 in the (Iraqi nl > 

h tint Ihuc 1 1 s it f ( tuts ( u cw it U n h 3 i\ 

Dmjn \i hqeli ,Kihllr\ tl om r d tl l it u 

II l the i>e <*i > ( hml n m l, < md n h ill tu, M m t W d il 

l il/H ) u\ 1 in 1 th -,jld h 1 1 ill show tn cs f v 1 ui 1 ti n 

Of the h cl cf 1 Jute t ui Ills ji 111 e luiv Ujw vu w kn c 
s 11c 1> n\ tiling l he ]i seme of 1 n w cub in ns ninci 1 
c dlt IcUffuntelus I< rut intk d t nmnccIbvJVh I 13 teller in 1 
met uric brought 1 > th lav MiNithduft in4\<stm Vu fuln 
\/i r/s — Ihe c nh st nun s w< h d If id and *\\ iinVifem 
distil l the oh lean/ suit to ( nl It n, th put oi (1 rnqi 1 
I \) 0 mil s hom th IS ithmqfm imms cf llvci, 11 nl 
to}} 1 Jhtklm vdltv hu in allitim duml lh Iiwiu 
iiitnuonj, ml Woorumi}. silv 1 Tire (» nlim 1 l ml siH t 
01 s wnc fn t wuh 1 in 1 84 5, ml }i In l hi 5 00) m 1S7 
Wheilhitimr md lutmamiius n< jfsilvol il (dm, Wild 
Al}lu in l Nun N»u 1 of c {j 1 Iimiusue d un 1 tut > tl \ 
in nn/neti it M mntMi/u t Codh snot v t h n i uul m up 
quantity ( ub niteuu«> 1 xks 11 s en in su 1 il pi m Um 
q tumuis of toil hue been old un l A eim 1 itiimm us mmu il 
m ai tin Sw m ind the Mini ly 3 u 1 Is 1 p It < d, whu h w ml l sm t 
iovaimsh woal bill, 1 iu la 1 l tu his htnibuuLm knn 
Uiltv, amlclig/ersiushcd t > 1 ii conuti> ib ut the Mu net, Mhv 
uuLl ivn 1 uvers ihc niv)iut> did not hud letuinsupid to \p n 
ditme, hut auuhi laqimt/cf /1 it a hn ss lu h n ie| de 1 
ice cully Tha prod 11m d^oll held h stutwanltS mill h 
120° md 120° J Luil ling t lpuiuiiilctinim vin j 
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Agriculture. —This was once confined to the Swan river quarter, 
hut is rapidly extending northward in Victoria district, where the 
land is free of timber, though tho rainfall is very light. In 
Kimberley tropical pioduco, especially sugar, cotton, spices, and 
rite, can bo readily raised. Tho south-west is essentially a farm- 
ing country, hut the soil is geneially sanely. In 1886 80,248 acres 
wero in crop (hay 25,713; wheat, 24,043 ; barley, 5185; oats, 
1760; maize, 171; potatoes, 356; green forage, 1075 ; vines, 649). 
No settlement has a finer variety of fruits, and both wine and 
raisins are being exported. The cottage homesteads aie surrounded 
with pleasant gardens, vineyards, and oichards. 

Live Stock. — Timber was too thick m tho old settlement for 
Hocks and herds; the squatting districts aro eastward of the divid- 
ing lange and north of the Swan. The want of water both eastward 
and northward stops progress, but sheep stations are established 
in oases of reputed eastern deserts. Tho north-west, in spite of 
drought, is a favourite locality for squatters ; but the better- 
waloml Kimberley is regarded as the most hopeful. At tho 
beginning of 1887 129,219,079 acres of the available country 
were leased by 6469 persons, at the rental of £73,863, averaging a 
little over half a fai thing au acre. The horses numbered 38,360 ; 
cattle, 88,254; sheep, 1,809,071 ; pigs, 24,655 ; goats, 5301. Some 
paits, chiefly in the south-west, are troubled with poispn plants. 
Borings in ill -watered places, as the southern and central distiicts, 
furnish water for stock. The Angora goat has been a success there. 
Rabbits already begin to trouble squalteis. In proportion to inha- 
bitants, Western Australia has advanced in pastoral pursuits beyond 
its neighbours, excepting in the quality of stock and tho get-up of 
wool. Of 678,400,220 acres in tho colony only 1,851,742 are 
alienated, though 130,000,000 aro leased out by Government. The 
land laws are liberal. Lessees have pre-emptive rights over parts 
of runs at 5s. per acre, within a certain period. Inferior land is 
much cheaper. Kimberley leases are for not less than 50,000 acres 
at 10s. rent per 1000 acres, — this being tiro best pastoral country. 
A certain limited amount of stock is required according to acreage 
and district. Poisoned land can be leased-for twenty-one years 
at £1 rent per 1000 acres, when the area is granted free if it bo 
fenced and the poison plants eradicated ; a licence, for that term, 
of such laud, costs one-eighth of that rent. The break-up of tho 
extensive original grunts is still essential to further progress, 

Flora. —Judged by its vegetable forms, Western Australia would 
.seoirfto be older than eastern Australia, South Australia being of 
intermediate age. Indian relations appear on tho northern side, 
and fciouth African on the western. There aie fewer Antarctic 
and Polynesian representatives than in the eastern colonies. 
European forms arc extremely scarce. Compared with the other 
side of Australia, a third of tho geneva on tho south-west aie 
almost wanting in tho south-east. In the latter, 55, having more 
than ten species each, have 1260 species; but tlie former has as 
many iu 55 of its 80 genera. Of those 55, 36 are wanting in tho 
south-east, and 17 are absolutely peculiar. There are fewer natural 
orders and genera westward, but more species. Caron Von Mueller 
declared that “nearly halt of the whole vegetation of the Austra- 
lian continent has been traced to within the boundaries of the 
W estern Australian territory. ” He includes 9 Malvac&r, 6 Euplior- 
biacm , 2 Rubiacciv, 9 Prote(U)ea\ 47 Lcguminosx, 10 Myrtaccx , 12 
Composite, 5 Labiutx, C Cyperacev, 13 Conuolvulctccx, 16 Grammes), 
3 Filkes , 10 Amaranthacm. Yet over 500 of its tropical species 
are identified with those of India or Indian islands. While seven- 
ton ths of the orders reach their maximum south-west, three-tenths 
do so south-east. Cypress pines abound in tho north, and ordinary 
pines in Rottnest Island. Sandalwood {Suntalnm eygnorum) is 
exported. The gouty stem baobab (Adansonia) is in the tropics. 
Xmthorrhcea , the grass tree, abounds in sandy districts. Mangrove 
bark yields a purple tan. Palms and zamias begin in the north- 
west. ^ The Melaleuca Icucadcndron is the paperbark tree of settlers. 
Tlie rigid-leafed TktnTedu is known as tho honeysuckle. Gasuarinx 
are tho ho and she oaks of colonists, and tho Exocarpus is their 
cherry tree. Beautiful flowering shrubs distinguish the south- 
west; and the deserts are all ablaze with flowers after a fall of 
raiu. Poison plants are generally showy Legnminosm , Sida } and 
tho Qastrohbiim. 

Tho timber trees of the south-west are almost unequalled. Of 
the Eucalypts, the jarrah or mahogany, E. marginata , is first for 
value. It runs over five degrees of latitude, and its wood resists 
the torodo and the ant Sir Malcolm Fraser assigns 14,000 
square miles to the jarrah, 10,000 to E. mminalls, 2300 to tho 
karri [E, cohssca or E. diver skolor), 2400 to York gum ( E . loxo- 
phlcba ), 800 to the red gum (E. calophgHa), and 500 to tuart or 
native pear ( (E. gomphoeephala). Not much good wood is got 
within 20 miles of the coast The coachbuilder’s coorup rises over 
300 feet. Morrel furnishes good timber and rich oil. An ever- 
increasing trade is clone in the timber of the south-western forests. 

Fauna , — Among tho mammals are the Macropus gigcmteus } M. 
irrnet , M dama, M. bmchyurw, Zagorchcstes fasdalm , Bdtongia 
penicil2aUt t Phalang&ta ntipecula, P&endochirus caoki, Da&yurus 
Farsipes rostmtus, AntecUims apkulis, Peramclcs 
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obcsula , Perameles myosvrus , Myrmecobius fascist us. Fossil forms 
partake of the existing marsupial character, Diprotodon being allied 
to tho wombat and kangaroo. Nail-beaiing kangaroos arc in the 
noith-west ; the banded one, size of a rabbit, is on Sharks Bay. 
Nocturnal phalangers live in holes of trees or in the ground. 
Carnivorous Phawoyolx are found in south-west. There arc three 
kinds of wombat. The rock -loving marsupial Osphranier is only 
in the north-east, and Perameles bougainvillei at Sharks Bay. Tlie 
dalgyte or Pdrogale lagotis is at Swan river and Eypsipnjmnus in 
the south. Tho colony has only two species of wallabies to five in 
New South Wales. The Halmatums of the Ahrolhos is a sort of 
wallaby; a very elegant species is 18 inches long. The pretty 
Dromida, 6 inches long, lives on stamens and nectar, _ like the 
Tarsipes , having a brush at the tip of its tongue; its tail is pie- 
hensile. The hare-like Ldgoichcstes faseiatus is a great leaper. 
Tlie Eapalotis of the interior has nests in trees. Beaver rats and 
other small rodents arc troublesome, and bats are numerous. The 
dingo is the wild dog. The platypus ( Ornithorhynchus ) and the 
Echidna are the only forms of the Monotrcmata. The seal, whale, 
and dugoug occur in the adjacent seas. 

The west is not so rich as the east of Australia in birds. Many 
forms arc absent and others but poorly represented, though borne 
aro peculiar to the west. The timbered south-west has the greatest 
variety of birds, which aie scarce enough iu the dry and treeless 
interior. Of lizaids the west has 12 genera not found in eastern 
Australia. Of snakes there aro but 15 species to 3 iu Tasmania 
and 31 in New South Wales. While the poisonous sorts are 2 to 1 
in the east, 'they are 3 to 1 in the west. Tho tin tie is obtained 
as an article of food. The freshwater fishes aro not all like those 
of the east. They include tho mullet, snapper, riug fish, guaid 
iish, bonita, rock cod, shark, saw fish, parrot fish, and cobbler, 
Umlor tho head of fisheries may bo mentioned the pearl oyster, 
which is dived for by natives at Sharks Bay ; the t repang or 
becho-de-mer is also met with in the north. Insects aicwcll repre- 
sented, especially Colcoptcm, Lcpidoptem , llymenoptcra > Hcmipteru , 
and Dip ter a. 

Trade and Commerce . — Safe harbours are few, and bundled s of 
miles of the coast-line aie without shelter for a vessel. The 
coasting traffic, until recently, was confined to the south-west, 
irom the Sound to Victoria district ; but wool is now shipped at 
the north-west, as well as pearls, while wool, pearl shells, hides, 
tallow, and gold are claiming attention in the tropical north-east. 
The imports for 1886 amounted to £758,011, of which £317,915 
came fiom the United Kingdom, and £396,871 from other British 
possessions, principally the neighbouring colonies and India. Tho 
exports reached £630,392, — tho main items being wool (t‘322,573), 
shells (£104,964), guano, timber, sandalwood, pearls, lead, copper, 
manna gum, and gold. Of these exports, £605,331 wont to Great 
Britain, and £92,716 to other British ports. 

Industries . — The pastoral industry occupies tho first place. 
Fisheries are taking au important position (pearl shell, beche-de- 
mer, and preserved or tinned fish). Mandurak, at the mouth of 
the Murray, and Freomantlo have preserving sheds for mullet and 
snapper. Guano beds are worked to much advantage at tho Laj'e- 
pedo Isles. Salt is produced largely at Rottnest Island. Bui, sins 
are dried, and the oil of castor trees is expressed. The mulberry 
tree succeeds well, and sericulture is making progress. Dugong oil 
is got from Sharks Bay. Honey and wax are becoming valuable 
exports ; from the abundance of flowers the hives can be emptied 
twice a year. Manna and gums of various kinds aro among the 
resources of the country. Among the wines made aro the Riesling, 
Burgundy, Sweetwater, Hock, and Fontainebleau. 

Hoads and Railways . — Excellent roads were made during the 
period of convict labour, Tho northern railway from Northampton 
mines to Fort Geraldton is 35 miles long. The eastern line is from 
Frcemantle through Perth to Guildford (20 miles) and to Beverley 
(90 miles). A concession of 12,000 acres per mile is bringing the 
rail from York northward to Victoria district, and from Beverley 
southward to Albany on King George's Sound. Communication 
between the several ports is conducted by steamers, which have 
been aided by a state subsidy. 

Administration. — Western Australia is a crown colony, adminis- 
tered by a governor, his executive council, and a legislative council 
partly nominated by tho governor. The colonial revenue for 1887 
amounted to £461,322, tho expenditure to £456,897, 

Education. — As in otbor colonies, the denominational system 
formerly prevailed ; but lately an effort has been made to have 
public schools on a broader basis. The state in 1886 granted 
£7505 for 3169 scholars in the public schools, and £1415 for 1330, 
principally Roman Oatholics^in the assisted schools. The Perth 
Inquirer was tho first newspaper^ there are now 11 in tlie colony. 

Population.— Of the 42,000 inhabitants 7000 aro in Perth, the 
capital, 5000 in Freomantlo, 1000 at Albany, 900 at York, Some 
trouble from the aborigines was experienced by settlers at first, but 
now many of them are useful upon stations, making good shepherds. 
A successful mission for natives has been conducted for many years 
at New Norm, about 80 miles north of Perth, by Spanish monks. 
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WEST HAM, an eastern submb of London, m the 
county of JSssex, xvhith gives its inmo to au extensive 
piush, urban sanitary dibtnct, and pailnmcnfcaiy boiougli 
stick lung noith and south fiom Wunstead and Leyton to 
the Thames and east and west hom Little I] foul and Last 
Ham to ike uvei Lea We&t Ham piopci is situated on 
the mun load between htiattoid and Phistow, thuc 
e]uaitu> ot a milo southeast of the iStiatioid station on 
the Gieit Lis tun Hallway, but the original vil] uro is now 


completely absoibed m the nexx buildings which have 
spuing up aiound it The chmch ot All Saints has an 
Luly En^Mi nave and i to oocl Pu pendiculu towci, but 
the aichitectuie o± the lemamdei oi the buildm^ is non- 
descupt and incon^mous home muial ] aiutxn to s hixe 
xvithm lecent yens been hid baic, and thole an a numbu 
ot old monuments Amon^ other xublic Lmidin to s an tho 
West Ham, Stiafcfoid, and South Lssev uis]cusai) (lS7b), 
and the (onfeience hall fox public meetings lhete ue a 
consideiablo numbu of ehxnties West Ham puk, 60 
aci s m evtent, xva* cp ned 20th July lb71 ot i c< st ot 
^JAjOOO A hi go public cemetery w is constuitod m 
lbj7, and theie is a Tews’ cemctoi) The noi thorn mam 
sew ci ot the metropolitan mini diamigt ystem ti iveises 
the pansh, the chiot pumpm 0 station 1 cm ^ at Abbey 
Mills In 1762 West Ham had 700 houses Mciant, m 
his History of L t, 176S, desail es it as the “ residence 
ot cons del able nn ichants, dealeis, and mdustnous m lists 7 ’ 
Since then its chaiactoi Ins completely changed, and it is 
noxx a bu*y mdustiul distnct, its prosperity bun^ m a 
hi^e device ti tceable to the ioi nation ot the Yutaua md 
Vll eit duels it Plaistow It [Osse^-scs Ui^eelunucd 
xxoiks, m itch works, (andle hetones, manure \voil s, Hour 
lnilis, <oroanut ftbic lactones, patent lcatbei cl th lie 
tones melting w oiks and co] pci xv oiks I he population 
of tlie laush, uiban sxmtaiy distil t, md ]ailmmntxiy 
b< rough faici about >390 acics 1 ) in 1S71 vxas 62,610, and 
m lhbl it was 12b, 0 
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WEST HOUGHTON, a township oi Lancislun, Lu*, 
land, on the Lancashire and \orksbne Ihilw 6 miles 
west south west of Bolton, la noith xvest oi Man he lu, 
rad ’j east north east of ffum lire (huieh oi ht 3Li 
tholomi xv xv t as leburlt m 1^70 m tlu Gothic style at a 
<ost oi £0000 There in oil names m the xu i hbour 
hood, and the town possisse a ilk fictoiy, ]uut winks, 
and (ottounuii The fupuhticn of the mbui suntuy 
distrut (aua 1 _> 11 acies) m 1S71 was 0009 and m ibbl 
it w is 9197 

tyud Houghton beime the tim oi hi laid II x\ s i mm r 
b 1 n n i»g to Uu ilb > c £ ( oekeistnd It xx is u lifts xt i if flic 
Ltfoim itiou md sum th uluslunx st d nt fh <o\ n fr is 
n xv hid hx th uju suit tin s f flu hf< ( Ann 1 Wjlhrfuin 
Iiu inny f 1 mu i Imj) it issembh 1 on ty st iijughton in ui 
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WEST INDIES Thi> important aahxiielago rrceiud pj 
the name oi the West Indus ixorn Columbus, who htjtdM 
that, through the islands, he had found a new louto to 
India It is also sometimes known as the Antille (i 
name, howevei, more propcily ap]dud to a part thm to 
the xv hole), as Columbus, on his ainval hue, was supposi d 
to have i< -ached An tilla, a fabled couritiy, sud to lie fn 
to the wcstwai d of tlie A/oies, which found a \ r^m md 
uneutam plue on the maps and chuts oi many gta 
gi ciphers belore that time C olumbus hist lauded on St 
Salvadoi, oi Wathng Island, named by the natives 
Gutnaham, and several voyages to tin new lmd \u re 
mule in iapid succession by the gieat diecoxuu, resulting 
m the finding ot most oi the larger islands, and a name 
intimate knowledge oi those already known The import 
ance of its latest possession was it on<e ueogm^ed by tho 
court ot Spam, and, as a fust move tow aids turning the 
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West Indies to profitable account, numbers of the natives, j 
for the most part a harmless and gentle people, were 
shipped beyond, seas and sold into slavery, others being 
employed in forced labour in the mines which the 
Spaniards had opened throughout the archipelago, and 
from which large returns were expected. Thus early in 
its history began that traffic in humanity with which the 
Wesfc-India plantations are so widely associated, and which 
endured for so long a time. Goaded to madness by the 
wrongs inflicted upon them, the aborigines at last took 
arms against their masters, but with the result which 
might have been expected — their almost utter extirpation. 
Many of the survivors sought release from their sufferings 
in suicide, and numbers of others perished in the mines, 
so that the native race soon almost ceased to exist. Spain 
was not long allowed to retain an undisputed hold upon 
the islands : British and Dutch seamen soon sought the 
new region, accounts concerning the fabulous wealth and 
treasure of which stirred all Europe, and a desultory 
warfare began to be waged amongst the various voyagers 
who flocked to this El Dorado, in consequence of which 
the Spaniards found themselves gradually but surely 
forced from many of their vantage grounds, and compelled 
very materially to reduce the area over which they had 
held unchecked sway. The first care of the English 
settlers was to find out the real agricultural capabilities of 
the islands, and they diligently set about planting tobacco, 
cotton, and indigo. A French West India Company was 
incorporated in 1 625, and a settlement established on the 
island of St Christopher, where a small English colony 
was already engaged in clearing and cultivating the 
ground ; these were driven out by the Spaniards in 1630, 
but only to return and again assume possession. About 
this time, also, the celebrated buccaneers, Dutch smugglers, 
and British and French pirates began to infest the neigh- 
bouring seas, doing much damage to legitimate traders, 
and causing commerce to be carried on only under force 
of arms, and with much difficulty and danger. Indeed, it 
was not till the beginning of last century — some time after 
Spain had, in 1670, given up her claim to the exclusive 
possession of the archipelago — that these rovers were 
rendered comparatively harmless ; and piracy yet lingered 
off the coasts down to the early years of the present 
century. In 1640 sugar-cane began to be systematically 
planted, and the marvellous prosperity of the West Indies 
commenced; it was not , from the gold and precious stones, 
to which the Spaniards had looked for wealth and power, 
but from the cane that the fortunes of the West Indies 
were to spring. The' successful propagation of this plant 
, drew to the islands crowds of adventurers, many of them 
men , of considerable wealth. In Barbados alone, it is 
1 said that, 50,000 British subjects arrived in one year about 
this ; period. The West Indies were for many years used 
by the English Government as penal settlements, the 
prisoners working on the plantations as slaves. In 1655 
a British force made an unsuccessful attack on ! Hay ti, but 
, a sudden descent on Jamaica was more fortunate in its 
'' result, and that; rich and beautiful island has since 
remained in the possession of Great Britain. The Portu- 
guese were the first to import Negroes as slaves, and their 
example was follpwed by other, nations having West-Indian 
: ; colonies, the traffic existing for about 300 years. In 
1660;ad ‘of "-the islands, was arranged' between 

England and, Eranoe, the? remaining aborigines being 
"'■:drivbh\r' this treaty , did mot 
o, produce the. benefits e^p^ied from tfc ? and as wars 'raged 
■ in Eurppe th^ changed hands. Hayti, 

pyided suffered ' much from 


75° W. long., and form a broken, but upon the whole, con- 
tinuous barrier, shutting out as it were the Atlantic Ocean, 
with its contents of 34,804,000 cubic miles of water, and its 
mean depth of 2135 fathoms, from the lesser basins of the 
Caribbean Sea and Gulf of Mexico, containing respectively 
1,675,000 cubic miles and 628,000 cubic miles, and with 
mean depths of 1269 fathoms and 772 fathoms. These 
two seas are separated by the island of Cuba and the 
isthmus of Yucatan, with the great Campeche Bank 
surrounding three sides of the latter. Spring tides do not 
rise above 4 feet, nor neaps above 2 J feet. Complicated 
currents and dangerous shoals, especially in the neighbour- 
hood of the Bahamas, "necessitate the exercise of consider- 
able skill and care when navigating this region. The equa- 
torial current sweeps around Trinidad and the Antilles into 
the Caribbean Sea, and the Gulf Stream passes from the 
Gulf of Mexico by way of the Florida Channel. The well- 
known Sargasso Sea lies to the north-east of the islands. 

The physical features of the region are clearly shown 
on the accompanying map (Plate XI.), the orograpliical 
and bathymetrical data being reproduced from a yet 
unpublished chart intended to illustrate one of the 
“ Challenger }) Reports, and inserted here by permission 
of Dr Murray, Director of the (< Challenger ” Expedition 
Commission. In the Gulf of Mexico and Caribbean 
Sea there are 394,850 square miles covered by depths 
of 100 fathoms and less, 363,950 square miles with from 
100 to 500 fathoms, 263,250 square miles by from 500 
to 1000 fathoms, 572,950 square miles by from 1000 to 
2000 fathoms, 274,850 square miles by from 2000 to 
3000 fathoms, and 7750 square miles by over 3000 
fathoms. The average surface temperature of the sea 
in the neighbourhood of the islands is from 75° to 78° F. 
in February, from 79° to 80° in May, and from 82° to 84° 
in August, The mean annual temperature of the Gulf 
Stream in the Florida Channel is SG Q F. 

The various groups which go to form the West Indies 
have in some cases more than one name, but the follow- 
ing classification is that usually adopted. To the north 
lie the Bahamas, situated upon the Great Bahama Bank, 
south from which is Cuba ; Jamaica, again, lies to the 
south of the latter, and to the east of Jamaica are Hayti 
and Porto Rico. Still farther to the east lie the Virgin 
Islands, south of which are the Caribbee Islands, or 
Antilles proper, divided by mariners into the Leeward 
and Windward groups. Trinidad lies close to the coast 
of South America. Thus the whole archipelago stretches, 
i in the form of a rude arc, from Florida and Yucatan in 
North America to Venezuela in South America. 


Area and Population of the Islands according to the latest Metums* 
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Neiba, and Yuna in Hayti, All have, necessarily, short 
courses, and nono of them are of much importance. 

The population is almost entirely ot European, Negro, 
or East-Asiatic origin. The Negroes far outnumber the 
others, but the Asiatics are rapidly increasing in numbers. 

As in most tropical countries whore considerable heights 
are met with — and here over 15,500 square miles lie at 
an elevation of more than 1500 feet above sea-level— the 
chmate of the West Indies (in so far at least as heat and 
cold are concerned) varies at different altitudes, and on the 
higher parts of many of the islands a marked degree of 
coolness may generally be found. }Yith the exception of 
part of the llahamas, all the islands lie between the 
isotherms of 77" and 82° F. The extreme heat, however, 
is greatly tempered by the sea breezes, and by long, cool, 
refreshing nights. Frost is occasionally formed in the 
cold season when hail falls, but snow is unknown. The 
seasons may be divided as follows. The short wet season, 
or spring, begins in April and lasts from two to six weeks, 
and is succeeded by the short dry season, when the 
thermometer remains almost stationary at about 80° F. 
In July the heat increases to an extent well ni^i unbear- 
able, and thunder is heard to rumblo in the distance. No 
change need now be looked for till after a period varying 
from the end of July to the beginning of October, when 
the great rainfall of the year commences, accompanied by 
those tremendous and destructive hurricanes, so intimately 
and truly associated with popular ideas regarding this 
region, on which the annual rainfall averages G3 inches — 
an amount of precipitation calculated to represent a mass 
of voter of 12,405,437,000,000 cubic feet This season is 
locally known as tho “hurricane months.” Out of a total 
of 355 hurricanes, or, more properly, cyclones, recorded 
during the last three hundred years, 42 have occurred in 
July, 00 in August, 80 in ►September, and 69 in October. 
These storms commence in the Atlantic and towards the 
east. For a day or two they follow a westerly course, 
inclining, at the same time, one or two points towards the 
north, the polar tendency becoming gradually moto marked 
as the distance from the equator increases. When the 
hurricanes reach latitude 2,V N., they curve to the north- 
east, and almost invariably wheel round on arriving at the 
northern portion of the Gulf of Mexico, after which they 
follow the coast lino of North America. Their rate of 
speed varies considerably, but may be said to average 300 
miles per day among tire islands. The usual signs of the 
approach of the cyclones are an ugly and threatening 
appearance of the weather, sharp and frequent puffs oi 
wind increasing in force with each blast, accompanied with 
a long heavy swell and confused choppy sea, coming from 
tho direction of the approaching storm, Eut the baro- 
meter is tho true guide, which should always bo consulted 
when a cyclone is expected. If a sudden fail of the baro- 
meter is observed, or even if a marked irregularity of its 
diurnal variations takes place, a storm may be confidently 
looked for. In some of these hurricanes the barometer 
has been found to stand 2 inches lower in tho centre of 
the disturbance than it did outside tho limits of the storm 
field, December marks the commencement of tho long 
dry season, which, accompanied by fresh winds and 
occasional hail showers, lasts till April. The average 
temperature of the air at Barbados, which may be taken 
as a favourable average, is, throughout the year, 80° F. in 
the forenoon, and about 82° in the afternoon, Tho maxi- 
mum is 87°, and tho minimum 75°. 

The geological features of the West Indies are interesting. 
A calcareous formation, often assuming the shape of marbles, 
is most common, and indeed preponderates above all tho 
other rocks to a remarkable degree. The Bahamas, which 
aro low, are composed wholly of limestone formed from coral 
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and shells, crushed into a concretionary mass, hard on tho 
surface, but soft where not exposed to atmospheric action, 
full of holes and indentations, and disposed in nearly level 
beds. The lower parts of tho Antilles piusent a like forma- 
tion where the laud does not rise above 230 feet, Cuba 
shows two distinct compact limestones, one a clayey sand- 
stone and the other a gypsum. These are confined to the 
central and western parts of the island, which has also 
syenitic rocks, with some serpentine from which petroleum 
ib obtained, Four-fifths of Jamaica consists of limestone 
oveilying granite and other igneous rocks. Iluyti 3ms 
much metamoiphic strata, generally greatly uptiltcd, and 
often exhibiting marked folding. These rocks appear to 
have been limestones, shales, sandstones, and eonglomor 
ates. Auriferous quartz veins occur in slates, where the^e 
are found near eruptive masses; there is also some syenite, 
and both active and extinct craters aro upon this island. 
Tho western Antilles are entirely of volcanic origin, and 
coral roef$ occur along their shores ; coral roofs are also 
presented on tho coasts of many of the other islands, but 
are most irregular in their mode of occuirence, sometime 
forming complete belts surrounding the land on all sides, 
but of toner appearing in the shape of unconnected masse*. 
The fossils of tho West Indies are important, as from 
many of them clear evidence is obtained to show that 
at no very remote geological period the islands formed 
part of tlie adjoining continents. The remains of the 
megatherium, mylodon, and cabylara, essentially ►South- 
American, aio also-. found in North America, but only 
along the seaboards of Georgia and Carolina. As these 
are also found in some of the West India islands, as well 
as in South America, it is thus perfectly clear that at one 
time tho archipelago formed a land passage between the 
two great divisions of tho New World. These remains 
have also been found in conjunction with the fossil human 
skeletons of Guadeloupe and the rude weapons a^ociatcd 
with them. We may therefore fairly conclude that in 
Pleistocene times the We4 Indies formed the connecting 
link between the two Americas. The occurrence of tioo 
stumps in hitu several feet below high-water mark also 
points to a comparatively late sinking of tho land in some 
areas. 

Tho mineral wealth of the islands is not remarkable. 
Gold, siher, iron, copper, tin, platinum, lead, coni of a poor 
quality, cobalt, mercury, arsenic, antimony, manganese, 
and rock salt < ither have boon or me worked. Of late 
years asphalt has been worked to considerable advantage 
among the pitch lakes of Trinidad. Opal and chalcedony 
are the principal precious stones. 

Tho fauna of tho region is Neotropical, belonging to 
that region which includes ►South and part of Central 
America, although great numbers of birds from the North- 
American portion of the Holurctic realm migrate to tho 
islands. The resident birds, however, eighteen genera of 
which are certainly Neotropical, show beyond doubt 
to which faunal region tho islands properly belong. 
Mammals are, as in most island groups, rare. The agouti 
abounds, and wild pigs aud dogs are .sufficiently numerous 
to afford good sport to the hunter, as well as smaller game, 
in the shape of armadillos, opossums, musk-rats, and 
raccoons. The non-migrating birds include trogons, sugar- 
birds, chatterers, and many parrots and humming birds. 
Waterfowl and various kinds of pigeons are in abundance. 
Reptiles are numorous : snakes — both tho boa and adder 
— are innumerable, while lizards, scorpions, tarantulas, 
and centipedes aro everywhere. Insects are iu great 
numbers, and are often very annoying. Among domestic 
animals mules aro largely reared, and where the country 
affords suitable pasture and forage cattle-brooding is 
extensively engaged in. Much attention is not bestowed 
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on horse-breeding, except in regard to the comparatively 
small numbers required for use in driving and riding by 
the officials and planters. Goats abound, and largo docks 
of sheep are kept for the sake of their flesh alone, as the 
climate is not adapted for wool-growing. 

The flora of the islands is of great variety and richness, 
as plants have been introduced from most parts of the 
globe, and flourish cither in a wild state or under 
cultivation ; grain, vegetables, and fruits, generally com- 
mon in cool climates, may be seen growing in luxuriance 
within a short distance of like plants which only attain 
perfection under the influence of extreme heat, nothing 
being here required for the successful propagation of both 
but a difference in the height of the lands upon which 
they grow. The forests, which are numerous and wide- 
spreading, produce the most valuable woods and delicious 
fruits. Palms are in great variety, and there are several 
species of gum-producing trees. Some locust trees have 
been estimated to have attained an age of 4000 years, and 
are of immense height and bulk. Pipfadmia is, on 
account of its almost imperishable character when in the 
ground, universally used as a material for house building. 
Xanthoxylon, , the admired and valuable satin-wood of 
commerce, is common ; Bapindtis finds a ready market on 
account of its toughness ; crab-wood yields a useful oil and 
affords reliable timber; and tree ferns of various species 
are common. Pimento is peculiar to Jamaica. But it 
is to the agricultural resources of the islands that the 
greatest importance attaches. For centuries almost the 
whole care of the planters was bestowed upon the culti- 
vation of the sugar-cane and tobacco plant, but since the 
emancipation of the slaves and the fall in the price of 
sugar attention has been '■turned to the production of 
other and more varying crops. Perhaps this change has 
been most marked in the trade which has now sprung 
up in fruit, which is very large, and annually increasing. 
Sugar, however, is still the staple product, and has for 
some time been grown in considerable quantities on the 
small holdings of the Negroes and other labourers. Crops 
of tobacco, beans, pease, maize, and Guinea corn are also 
becoming popular, and a species of rice, which requires no 
flooding for its successful propagation, is largely produced. 
Tlymemchic striatum covers many of the plains, and 
affords food for numerous herds of cattle. 

For further particulars see Cuba, Jamaica, Hayti, and other 
articles on sepaiate islands. Interesting information legarding 
the state of the islands immediately after the abolition of slavery 
may be found in Extracts pom Papers Printed by Order of the 
House of Commons, 1889 , lldatioe to the West Indies', and notices 
of the oailior British settlors aio contained in Hotten’s Original 
Lists of Emigrants, &c. (J. GU.) 

WESTMACOTT, Sir Richaed (1770-1866), one of 
the principal English sculptors of the classical revival, was 
born in London in 1775, and while yet a boy learned the 
rudiments of the plastic art in the studio of his father, 
who was then a sculptor of some reputation. In 1793, at 
the ago of eighteen, he went to Homo and became a pupil 
of the Venetian Canova, who was then at the height of 
Ms fame. Under the prevailing influences of Italy, at 
that time Westmacott devoted all his energies to the study 
of classical sculpture, and throughout his life his real 
sympathies were with pagan rather than Christian art. 
Within a year of his arrival in Rome he won the first prize 
for sculpture offered by the Floreutine academy of arts, 
and in the following year (1795) he gained the papal gold 
medal awarded by the Roman Academy of St Luke. On 
his return to London Westmacott began to exhibit his 
works yearly at the Royal Academy, and soon became the 
most popular of English sculptors. In 1805 he was 
elected an associate, and in 1811 a full member of the 
^flJRoval Academy; in 1827 lie was appointed to succeed 
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Flax man as Royal Academy professor of sculpture, and in 
1837 he was knighted. A very largo number of important 
public monuments were executed by him, including many 
portrait statues; but, like most sculptor*, of the pseudo- 
classic revival, he was not successful with this class of 
draped figure. Little can be said in praise of such 
works as the statue on the duke of York's column, the 
portrait of Fox in Rloomshuiy Square, or that of the 
duke of Bedford in ltussell Square. Much admiiation 
was expressed at the time for Westmacott’s monuments to 
Collingwood and Sir Ralph Abeicromby in St i 'aul’s 
Cathedral, and that of Mrs Wan on in Westminster Abbey; 
but subjects like these were far less congenial to him than 
sculpture of a more classical type, such as the pedimenlal 
figures over the portico of the British Museum, and his 
colossal nude statue of Achilles in bronze, set up in Hyde 
Park in honour of the duke of Wellington ; this last 
statue, though possessing little originality of design, is not 
without grandeur, and shows a skilful treatment ot the 
nude. Originality was not Westmacott’s strong point, 
but he was highly trained, and, in spite of his artisti- 
cally degraded time, possessed a strong natural good 
taste, which preserved him from reproducing the mere- 
tricious feebleness of his master Canova. Westmacott 
wrote the article Sculpture for the 8th edition of the 
Encyclopaedia Britannica. He died September 3, 1850, 
after about fifteen years of retirement from active work. 

WESTMEATH, an inland county of Ireland, in flic 
province of Leinster, is bounded N.W. by Longford, N. 
by Cavan, N.E. and E. by Meath, S. by King’s County, 
and W. by Roscommon. Its greatest length from east 
to west is about 40 miles, anti its greater bread! 3i from 
north to south about 35 miles. The total area is 153, 153 
acres, or about 708 square miles. Westmeath is included 
within the great central limestone plain of Ireland, but at 
Moat-a-Genogue and near Ballymahon the sandstone rises 
above the limestone bod and forms isolated protuberances. 
The general average height of the surface of the county is 
over 250 feet above sea-level. Being diversified with hill, 
valley, lake, and river it is highly picturesque, but in no 
part can it be termed mountainous, the highest summits 
being Knocklayde (795 led), Hill of Ben (710 feet), ami 
Knockayon (707 feet). Good limestone is obtainable iov 
building or agricultural purposes, but in some case* tlrir 
limestone is difficult to calcine. Copper, lead, coal, and 
marble have been dug, but are not found in sufficient 
quantities to make the speculation profitable. 3n some 
parts there are numerous eskers of calcareous gra\ ol. A 
large surface is occupied by bog. A special featrue of 
Westmeath is the number of largo loughs, whicli have a 
combined area of nearly 17,000 acres. In the north, on 
the borders of Cavan, is Lough Sheelin, with a length of 
5 miles and an average breadth of between 2 and 3 miles, 
and adjoining it is the smaller Lough Kinalc. In the 
centre of the county there is a group of largo loughs, of 
which Lough Dereveragh has an area of 2555 acres. To 
the north of it are Loughs Lone, Clore, Pawn, and others, 
and to the south Loughs Tron and Owe!. Farther south 
is Lough Ennell or Bolvidere, and in the south-west Lough 
Roe, forming part of the boundary wit!) Roscommon, The 
river Inny, which rises in Cavan, enters Westmeath from 
Lough Sheelin, and, forming for parts of its course the 
boundary with Longford, falls into Lough Reo. The Inny 
has as one of its tributaries the Glare, flowing from Lough 
Lone through Lough Gloro, a considerable part of its 
course being underground. From Lough Lone the Dale 
also flows southwards to the Irish Sea, and thus this lako 
sends its waters to the opposite shores of the island. The 
Brosna flows from Lough Ennell southwards by King’s 
County into the Shannon, 
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m th 10th m 1 11th centunes horn Uu Pines who burnt the town 
ml abb \ ot loro In 1353 thr not them i*y m aa is the seem oi 
« bloody bittlo undci tho leadership of tho two sons oi Dumod 
O Buon, iftu which lurlou/h, hav tng obturnd tho viofcmy, put oul 
Ins biotin 1 s eves On tho aettlome nt of ihe Pnglisli m Lemstei it 
formod jwfc of tho palatmaU of Hugh do Lae y, who lecemd about 


800 000 leios fiom the 1 m^ ml albtkl lap tncts t 3m 
falloAvers 1 1 tier pn t Ileniy VIII tl >ilitnate aais IiaiI d 
nit a tA 0 ] aits the aa stem oi aIuoIi wa listnpuisl 11 a tie 

I tine of \\ tmeath in tie lilt 1 hvisiou i] lti n 11 pi n 1 
wasmeluJ l until tin dislu t ams f m I uitr 1 s ] 11 1 nut} 
b> Lli/a eth In [1 in ia the msmic tl n ol 1 l »41 aa s e 11 it l 

I I tl a beA d Multifamhim an 1 1 atli m rl t av us ol tl is ] n 1 
anltlnse t l^^b tie ^eutp d tie enuty aa 1 id jly 1 j li 

it l tint tie in] lit} ot tl c estates aacig e li* it 1 Hi 1 
a e 1 il lal 1 n md r f ol 1 1 it! s nt t Lathee ni ith is at ^ ai 

e t nt rothci 1 lip in 11 nnllv vP 111 ]i t it ams t til 1 

1 ni-,tl av i i tleCi 1 \v ill ut 2 11 I il 1 111 s cf lbSS ill 
ait ia ils ams tli 1 uljimt is i 0 11 1 1 ( ir 1 11 ivh i ] 1 
[ iii,t 1 s , \ 1 l 1 in m l th 1 is a thu 1 i a 1 1 1 d 1 1 

n ai L ph I 1 d 1 11ns till liana mill j f Mul fit 

him f uni I 11 3 2 < by M 1 II 1 mP 1 i\ai ]i 1m ->{iel\ it 1 t l 

n u Lou^h 3> a n D h m lu le it aaci i t ml pit 011 1 
ot 1 ss mq 01 tan ai tl 1 Juhri dill aid kdl n 

wrsTvirMSTnt scf l >ndon 

^LsrMOHLAN"D,an itheirunhndcmnityoi I nj md Hit Ml 
idjoms Cumbulirul on tilt nath \a st, Line isluje e 11 the 
south west tnd s uth Yoikshne on tho < 1 st, arid % null 
put cf Durham on the e\fcitme noitlu ut In ionii it 
nny l e ie 0 ndcd is an mco;uhr \ olygon, with two i 
re entering m n its on the south w t and south cist It^- 
leipth Lorn xS F to SAV p [2 miles tvlulc him cast to 
ANtst ns me isuics 10 miles Ihc t >f ti uci is 50 > M> 4 ut s 
whucof tots no fore short md no \utei 

No put of the ( unt} touches the st i, unit the tsluu 
ol the Kent bo lt^ird d is ueh 

Eli} mc illy the coun 4 ’} nny Ir iuph!y thud d mt> 
foui uus (i) r iU^ ucat ujltnel tint m the 1 >itl 
cistuu ]aifc, b ibnnji cu the in niti b in f ^od 
shut md ptit oi Duihim ecu ists luamij of 1 amI l 
mcoiland uci, rising to (Ievitioin <i 27 s O bd m Dun 
Id l, 2S03 m Duftou Ml, 27)23 i it in Mi kit i il 
200S Nine SUnrlaids 2 52s lh h hat 2>2> Will id 
I ell and Suuth I ell 2-<F> teetalo\ethe set (2) lh 
ccond area computes ibout 1 thud of the nn sit < I 
the Like Distant ji ja Authitsi istvAud emtinuiti n, 
the Lin^tlale md Jlatenstorioiilt Fells md 1 D 0 the tills 
of Middleton md Lai bon hi tlier south Tlies mclnrl 
IlelAolIyn (311 S teet), Bow Foil (2959), I lki Line t (2 301), 
Lan^dale Pike (2300), HighStieet (200 3), 1 uihe ld(29 p j(J), 
the Cali (2220), besides otheis of (on>iduibb UiAition 
\Ji but Hu low u 1 utt, of the valley s Avithm thisc Us ) 
aiei lit it or abo\e J()00 feit abo\t Oidnana dituni 
and moie thin lull ihe umaincl x he bt tween lint 
de\ ition and 17^)0 int the mam miss oi hpli 3ml 
lying in the tux hist mentioned (2) The thud u< 1 
unhides jho compantively low counts > between Hit 
noil hun slopes oi that just desculcd and tho < tl 0 e oi 
the uplands 1 0 the not Hi east tin not Tim mdiidf th 
soeilkd \ al( of Cdcn About tlnee fifths of this at) 
hes bctwei n the* 500 and the 1000 feet (oufcoui (i) I lu 
Kendal aria consists mainly oi undulating lowlands, 

\aucd by hills ranging m only 1 few cnis up to I 0()0 
feet Moie than half this aiea lies D low th( 500 ieet 
eontoui Westmoiland may thin he sud to he diudul 
m tho mulcllo by qiland ungmg m a genu il outh 
e xstuly dm ctiou, and to hordned all dong its i ishin 
nde by tho elovated mooihnds of the Pennine eluni 
Iho 411 m ipal livers ate — m the noithun aex tho burin* 
pait of tho Tecs, the 1 den avith ^ mam lubut mes, the 
Lowther and the Lament, and m tho southun an a tho 
Luno and tho Kent, with their nunurous tnbuiny bceks 
and gills The lakes include 1 ilswater (tho gn ttu pait), 
Wmdormeie (the whole), Gusmcu, Haaves Walu, ami 
numerous smallei lakes and tarns, which aie elm fly oou 
fined to tho north western pads of the county Amongst 
lhe other physical featuien ol more oi Jess intend; aro 
numerous crags and scais, chiefly m the noighbomhood of 
the lakes > others are Mallersfcang Edge, Helbeok, alcove 
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Brough ; Haikable, or High Cup Gill, near Appleby ; Orton 
Scars; and the limestone crags west of Kirkby Lonsdale. 
Amongst the waterfalls are Caldron Snout, on the northern 
confines of the county, flowing over the Whin Sill, and 
Stock Gill Force, Bydal Force, Col with Force, and Dungeon 
Gill Force, ail situated amongst the volcanic rocks in the 
west. Hell Gill, near the head of the Eden, and Stenkrith, 
near Kirkby Stephen, are conspicuous examples of natural 
arches eroded by the streams flowing through them. 
Amongst the more striking hills outside the massif of the 
Lake District are Wilbert Fell, Roman Fell, Murton Pike 
1949 feet), Dufton Pike (1578 feet), and Knock Pike 
1306 feet). 

Geology , — The geological formations represented in Westmor- 
land are : — (A) (1) recent deposits, and (2) glacial drift ; (B) New 
Red rocks — (1) Upper New Red, and (2) Lower New Red or Permian ; 
(0) Carboniferous rocks — (1) Coal-Measures and Millstone Grit, (2) 
Yoredale Rocks and Mountain Limestone, including the Roman Fell 
beds, Calciferous Sandstones, and the Lower Limestone Shale, and 
(3) the Upper Old Red ; (D) Siluro-Cambriau rocks— (1) Silurian 
rocks proper, (2) Upper Cambrian, Ordovician or Lotfer Siluiian 
rocks, and (3) Cambrian rocks ; (E) Motamorphic rocks of different 
ages ; and (F) various Plutonic rocks. 

Alluvium in some form or another occurs as marginal deposits 
alongsklo streams, or as deltas where streams enter lakes, or where 
they spread at the foot of a hill-side. Peat forms a mantle of 
varying thickness on the damper or the more shady parts of nearly 
all the uplands, ranging locally up to a thickness of 10 feet, and 
occurs on the sites of old tarns or of old swamps. Screes of rock 
waste are of general occurrence about the lower parts of nearly all 
the crags, and as such they play an important part in the scenery 
of the district. Glacial deposits, in tlie form of boulder clay, of 
sand and gravel, or of boulders, are extensively distributed over 
the lowlands, and to a variable distance up the hill-sides also. 
They seldom much exceed 100 feet in thickness ; but their occur- 
rence is of considerable importance in relation to the scenery, and 
still more so to the character of the subsoil. Boulders of various 
kinds are scattered far and Wide over nearly all blit the highest 
parts of the county. 

Between the period represented by the boulder clay and the next 
older deposit in Westmorland a great hiatus exists, which is else- 
where represented by several very important geological formations. 
Here the newest rock next in the scries is the St Bees Sandstone 
and the gypseous shales at its base, which together probably re- 
present the Bunter series. These soft red sandstones, flags, aud 
marls with gypsum are all conflned to the northern part of the 
county, where they foim much of the low ground extending along 
the foot of the Cross Fell escarpment from the county boundary 
east of Penrith south-eastward to Kirkby Stephen. Some of the 
prettiest scenery of these parts (Crowdundlo Beck j Mill Beck, 
Dufton ; and PodgUl, Kirkby Stephen) owes its character to these 
rocks. The stone is used extensively for building. Gypsum occurs 
in workable quantities in the shales near the base. Where fully 
developed these rocks are not less than 2000 feet in thickness. 
The next formations in descending order consist of the Magnesian 
Limestone (0-30 feet), the Helton Plant Beds (0-40 feet), the 
Penrith Sandstone and its homontal equivalents the Brockrams 
(0-1200 feet). All these are older than tlie rocks previously men- 
tioned, but belong to the same series. They occur in the same 
tract of country. 

The highest rocks of the Carboniferous age in Westmorland are 
represented by a tiny patch of true Coal-Measures, let down, and so 
preserved from denudation, by one of the great Pennine faults, 
between Brough and Barras, in north-eastern Westmorland. These 
rocks consist of several thick and valuable seams of coal, and of 
beds of fireclay equally valuable, interbedded with several hundred 
feet of tho usual sandstones and shales. 1 True Coal-Measures are 
not yet known to occur elsewhere in Westmorland. Millbtono 
Grit of the ordinary type underlies these Coal-Measures, and is 
seen to perhaps a thickness of nearly 2000 feet. Except a small 

S atch exposed pear Appleby, and also another noar Kirkby Lous- 
ale, tho remainder of the Millstone Grit is confined to the highor 
parts of the wild moorlands along the eastern border of the county. 
The highest member of the second subdivision of tlie Carboniferous 
is the Yoredale Rocks, which form the chief mass of th o hills forming 
the Westmorland part of tho great central watershed of northern 
England. Most or the Cross Fell escarpment, of Stain moor, and of 
the higher parts of the valley of the Eden consist of these rocks, 
as do also much of the lowlands, They consist essentially of a 
series of thin beds of limestone, parted by variable thicknesses of 
sandstone and shales, with here and there a thin coal-seam. Their 
thickness ranges from 1500 to 2500 feet. The Borradale coal-seam, 

describe^ in detail in the Trem* Ctmb. and West, Assoc,, 


and the Tan Hill seam, in these rocks, have long bmi worked for 
local purposes. Below the Yoiodale Rocks limestone preponderates, 
and the giey limestones of this series foim very conspicuous ami 
str iki ng features in the landscape around Kendal, Beetham, and 
Farleton; Kiikby Stephen, Oiton, and Shap; Buragli, Hclgill, 
and Murton, and thence north-west wai d. Near Kirkby Stephen 
is neaily 2000 feet of this limestone, locally almost undivided. 
Near Kendal, at Barbon, between Ravens tonedale and Shap Wells, 
aud near Helton occur masses of red gravelly conglomerate and 
red sandstones belonging to the Upper Old Rod. The materials ol* 
the conglomerate largely consist of roiks loieign to the district. 
For a peiiod of immense length preceding the deposition oi the Upper 
Old Red tho older rocks of Westmorland seem to have been exposed 
to a complicated series of distmbances and denudation^, with, us a 
result, the removal from some areas of a thickness of rtiala alum* 
(rather than below) 5 miles in thickness. It was a< loss the up- 
turned and denuded ends of this vast pile of rock that the Cppt r 
Old Red was laid down. The older strata, groupul imdoi D 
above, are therefore separated from tho Upper Old Red by an un- 
conformity representing the removal from this area, mid the ac- 
cumulation in some unknown aiea elsewhere, of a pile of lock 5 
miles in thickness. This is one of the greatest breaks yet made 
known in the whole of the geological record. 

The Siluro- Cambrian rocks are perhaps more fully developed in 
Westmorland and Cumberland than they are anywhere else,- the 
aggregate thickness of strata referable to one or other of the hori- 
zons in this group being at least 6 miles. Tho highest member of 
this series Is the Kiikby Moor Flags, which consist of a considerable 
thickness of mudstones and sandstones, much distuibud and con- 
torted in places, and foim the whole of the low hill country on 
the east side of the turnpike road between Kendal and Kiikby 
Lonsdale, and extending thence eastward to a little beyond the 
Lune. Lithologically aud paleontologically these rocks agree in 
a general way with tho Ludlow rocks ot Shropshire. Their highest 
beds arc un conformable to tho Upper Old Red, sometimes violently 
so. These rocks graduate downward into the Baimisdalo Slate , 
5200 feet of close alternations of flnggy grits and rudely <*leav< d 
sandy mudstones. These rocks occupy a large area around Kendal, 
and to the south-west of that town. They also form a large pait of 
the Howgill Fells. These in turn graduate downward into tho 
Coniston Grits and Flags, which consist of 7000 feet of alternations 
of tough micaceous grits aud rudely-cleaved mudstone*, — tin* whole 
mass tending near its haso to pass into finely-striped and ri< m*d 
mudstones, the Coniston Flags. The tough and duinble naime of 
the harder beds of this scries gives rise to a series of inaumiiilaLed 
hills. All the rocks of the series hero referred to give the to a 
typo of scenery different in many essential respects from that result- 
ing from the waste of any other rocks in Westmorland, so that the 
hill scenery south of a line joining Ambleside and Shap Wells is 
distinctly different from that to the north of that line. Near f heir 
base the argillaceous members of the series gin dilate downwards inf o 
a few hundred feet of pale grey-green mudstone, with a peculiar 
porcellanous texture; and these, in their turn, graduate dmvinvmds 
m to a small thickness of pitch-black mudstones, with much the 
general character of indurated fuller’s earth, and usually crowded 
with gr aptolites having tho geueral facies of those elsewhere 
found in the Llandeilo rocks. The pale grey beds are the Slock* 
dale Beds, or “ pale slates.” Tho Graptolitic Mudstones locally have 
at their base a conglomerate, which consists of rolled fragments 
of rocks from various horizons in the older series. In general 
terms these two groups of rocks may he described as occurring 
along a narrow outcrop extending flora near Ambleside to Shap 
Wells. They reappear also noar Dufton and at Gautla, In West- 
morland the Llandovery beds of Wales appear to be absmt, as the 
rocks next older than the Graptolitic Mudstones consist of rooks 
characterized by fossils of an unmistakably Bala type. Tho West- 
morland typo of these rocks consists of a mass of alternations of 
volcanic tuffs and lavas, with the marine equivalents of these, and 
with limestones and shales, the whole series thinning as it is traced 
toward the centre of tlxe Lake District near tho head of Windermere, 
The Coniston Limestone is the best known member of this series. 
Tho scries as a whole, however, finds its best and most fully- 
developed representatives outside the urea of old subaerial volcanic 
cones and craters on whose surface the Coniston Limestone lies. 
The calcareous members of this series are usually replete with well- 
preserved fossils in great variety. The series under notice forms 
some conspicuous features along tho foot of tho Cross Fell escarp- 
ment. Rising from beneath these series just mentioned comes 
the vast pile of old volcanic ejectamenta, largely subaeriai in the 
typical district, which is known as tho Borradalo Volcanic Series 
(see CcmbbjMjANp). Outside tho massif of tho Lake District we 
meet with tho submarine equivalents of these subaerial accumula- 
tions, These are well seen at Milbum. They consist of many 
thousands of feet of alternations of submarine tuffs, with shales 
and mudstones, seemingly identical in character with the Skiddaw 
Slates, which in the centre of the Lake District mainly lie at the 
base of the volcanic rocks. The next type may bo described as a 


! 



WESTMORLAND 515 


vast pile of old marine sedimentary aecum illations, ten or more 
thousand foot in total tlii* kness, and mainly consisting of altei na- 
tions of indurated shales, mudstones, and Hags, with subordinate 
beds of grit. This is the Skiddaw Slate, which may be conveniently 
examined on and around Murton Pike, near Appkby, The same 
geneidl t)pe of strata prevails over a very wide aiea. The bottom 
of these locks has never been reached. The plincipal areas of 
motamoiphie rocks in ’W'e.snnoiland aro situated in the volcanic 
area. Hocks more or less altered by deep-seated action on nr also 
aiound tin* Shap Gi anile. The alteration of the volcanic rocks 
here takfs the form ol an approach to the mintial elraiacteis of 
gunite; but theie is no passage fiom the one to the other. The 
stdiim ntary locks are alteiul also, more or hss, but in a different 
way: the calcareous beds me developed into idociaso locks, the 
cleavage in the Collision Flag* is sealed or welded up anew', while 
tin gtils are lendered more oi less quai tzitie. * 

Amongst the plutouic locks the chief is tins w’ell-known gianith 
poiphyry, tiagiueuts of which occur in the Upper Old Tit cl mar 
Slap. Theie are many intrudes of diorite, gabbio, fclsite, mh*a 
trap, and tlie like. — all Post-Siliuian ami Pie-Caibonifeious in 
age. Another well-known plntonie lock, of later date than tlu 
Carboniferous period, is the 'Whin Hill, an uitiusive sheet ot 
tit del it**, which has eaten its w r ay into tho Caxbonifuous locks ovei 
humlieds of squaie nules in the north of England. It loans the 
most characteristic feature of the sombie and gloomy fell side recess 
known as “High Cup (1111,’' or Haikablo, near Appleby; and it 
also I’m ms the waterfall known a*- Caldron Snout. It is the newest 
intrusive rock known in Westmorland. 

The whole county is tiaversed in many dirictimfc* by great 
numbers of faults. One set, the Pennine faults, call for a bind* 
notice here. Two lines of distuibanee continued notthwuid from 
tin* Craven faults enter the county east of Khkby Lonsdale. One 
ranges north nortli-casrwaids, on the cast of the Ikubon Fell*, and 
let i in tlie Carboniferous rocks foiming Gragieth, thiowing down 
about 2000 feci on the east; it ranges by Dent, and east 
of Srdbeigh, entering the county again in 1 lie valley between 
Clouds and tlu* llavenstonedale Pells. Here its effects are as strik- 
ingly exhibited as atUiagieth, as the Millstone Grit summit of 
Wilbcii F< 11 on one side of the fault islet down to tho same level 
as the summits of tlie Silurian hills on tin* other. The second sei 
of faults refer r« d to throw's down in the opposite direction, letting 
down the Millstone Grit, the Yoredale ducks, the Mountain Lime- 
stone, and finally, as its tlnow' diminishes, tlu* Old lied, against 
tlie foot of the Silurian massif of the Barbou Pells. This fault 
ranges puialhl to tlie general course of the Luue nearly iis far 
northward a> Sudbergh, whore it is joined by another set ranging 
east -north-cast, which joins the sot fiist deseribid as ranging 
north-north-east to Itavenstonedale at a point near tlie county 
boundary north of Cautla. Thence tho conjoined faults uin 
northward in a my complex mannor, producing some important 
effects upon the scenery about tho foot of Mailt is tang. Near 
Kirkby Stephen its throw’ changes from a dowuthimv to the cast 
to one in (he opposite direction, which throw' inei eases rapidly in 
amount as the fan Itw trend noithwards, until at the font of Stain- 
moor, below Barras, its throw amounts to quite C<>00 feet down 
to the west; and we find the important patch of Coal-Mua-mes 
above noticed let down, in consequence. At this point it changes in 
direction, running north-westerly, with many complications, pasl 
Brough, ITolfon, JUufton, and Milburn, out of the county at the 
loot of Cross Pell. Along this line it throw's down to the south- 
west several thousands of feet ; and it is to tho complicated disturb- 
ances accompanying this great dislocation that nearly Hie whole 
of the more striking physical features of North Westmorland owe 
their origin. It is in connexion with tho same important sot-J of 
disturbances also that tho existence of most of the mineral veins 
of the district is duo. 

Olhnali , — The rainfall is exceptionally heavy. The largest quan- 
tity recorded appears to be that in the mountains along the county 
boundary west of Grasmere, whore the mean amounts to as much as 
140 inches. At Sty Head the rainfall in 1872 amounted to 243*08 
inches. The area of greatest rainfall forms a rude ellipsoid around 
those two places, lying with its longest dimensions towards the 
south-east, neatly coinciding with the distribution of laud above 
1500 feet, Tho heaviest precipitation takes place in tho months 
of January, September, and October, anil tho smallest in July. 
At Grasmere, well in tho heart of the mountains, but farther 
oast, and at a much lower elevation, the moan rainfall for the past 
twenty years has been 80 inches, rain of '01 inch or more falling 
on about 210 days of the year. Between Grasmere and Shap 
the rainfall diminishes somewhat xn the mountain areas. But in 
the lower ground still farther cast Urn rainfall steadily but more 
rapidly diminishes, until at Milburn (644 feet) the mean for tho 
last ten years has boon about 33 Inches on 1 75 days in the year. 
At Kendal the mean appears to be about 50 inches, and tho 
number of wet days about 100 in the year; at Kirkby Lonsdale it 
is rather loss, ana at Kirkby Stephen less again. The mean tem- 
perature for January is between 38* and 30° F.> February 40°-4r, 


March 41°-42°, April 46°-47°, May 51°, June 58°, July C0°-61 o , 
August 60°, September 56°, October 49°, November 42", and 
December 3S°-40 J . The principal characteristic of the climate is 
the preponderance of cloudy, wet, and cold days, especially in tho 
spring anil the autumn, — combining to retard tlie growth of vege- 
tation. The lato stay of cold winds in the spring has much to do 
with the same, especially in tho lowlands extending along the foot of 
the Cross Pell escarpment fiom I h ough north- westwards. JLcio, lor 
weeks at a time, pievails a kind of ovclune involving on a horizontal 
axis paiullel to tho escarpment, — the “ helm-wind. ” The remark- 
able feature cornu eted with it is that, when the w hid is rushing furi- 
ously fiom the slopes of the cs< aijmuut in the diieetiou of the low 
grounds, little movement of the air can be detected on the summit. 

Flora if ltd Fa into . — Among the denizens of the* inounUina aie 
several plant ■> distinctly alpine in ehaiaiter ; and others, inoie or 
less boical inthur principal stations, aie licro found at neatly their 
Hmthernrnost point of distribute n. Bug plants arc also ooiispii u- 
ou-> in their variety, and include several terms of some runty. The 
liiliem, mosses, and ferns arc well represented. Of trees tlie oak 
and the common elm do not seem quite at home a when* except 
in the more sheltered nooks, and in paiks and utlor cultivatnl 
places. But the place of the common elm is null supplied by the 
w yilr elm, which grows to gu*j t porter t ion. In phu e of the o ik tho 
sycamore is se< n almost everywhere in the lower lands ; and theie 
are prohuliy few parU of England where tlie ash thrive* so well, or 
attains to so large dimensions. On 1 lie higher lands, up to the upper 
limit of woodland growth, the lurch, the h.izel, and the mountain 
ash, and, iu limestone districts especially, the ) ew me the prevailing 
tn**s. The alder is ahuudant, and willows of v.niou 4 - kinds occur. 
The upland diameter of tire region ailed* nKo its Puma. The 
badger, the poletafc, and peiJiaps even the wild cat rue -dill 
nut with in Vfevtmorlam! Tlu* lineal descendants of the wild 
led det i r > ngc* o\er n i aiefnlly-piesei ved lemn «nt of the prime val 
forest in more thin one plici. Tlie ra\en, the peregrine, and tho 
buzzard may still he .Men, and the moors sustain a lon-iderablc 
vaiiety of lairds idler than grouse. Tho whistle of the goMtn 
plover and the note cjf the curlew are intimately assoeitted with 
t lie scenery of the inoory upland 1 -. In * he lowlands t he avitanmi is 
characterized rather by the absence of many forms common in thu 
south than by the present e ot birds ilsiwlmm rare. The orni- 
thologist cannot, however, hi Ip biing struck with the comparative 
abundance of the xcdstait, the ymoduxen, amt the grasdmpptr 
warbler. none of them very common in other parts of England. 

Mtumtib. — Coal, the mist important mineral produrt, omn* in 
connexion with the ('arbonifuous locks, but mmfc of the -,<»» ins 
are thin and their quality is immor, so that they have long 
consul to have the industiial importance they once posasad. 
Fm*rla\s of excellent quality and of unusual thickness occur with 
the coals at Argill, but have not hitherto hern turned to indus- 
trial aeiount. Amongst the building-stone* then* of the New 
lied oeifniiily deserve the fust rank, Tho warm- tin ted, easily- 
worked, and durable Penrith Sandstone furnishes otm ol the tfue-l 
building-stones in the kingdom; while the associated Brock rams 
are iu their own way hardly less valuable; ami the suite may be 
said of the Ht Bees Sandstone, vthuicu the materials used on so many 
of the larger public buildings of the northern part of the comity 
have been derived. Tho Carboniferous rocks nearly over) when' 
furnish duiablo frer stone, uml good hags. The Bilinirm rocks 
likewise yield building-stones, but somewhat diflrenlt to work. 
Some of t he thinw r beds of Carboniferous sandstone arc ueeasumally 
quarried for ruoling pui poses. Thu Collision Flags are quarried at 
several place# on the south sido of the county ; while in tho 
north-we, deni parts cleaved beds of vulcanic a*h, belonging to tho 
Borradah* Series, have long furnished an ample supply of tin* well- 
known “green sUles,” Amongst stones available for ornamental 
purposes the Hhap granite-porphyry is undoubtedly the iinest, as 
its choice for decorative purposes in our large cities has bhowm 
abundantly. In the way of marbles there aie the bituminous 
limestones at the base of thoYoredale Kecks, and the eucnuital 
limestones nearer their top, both much appreeiated ; while among 
limestones of ditlerent charafto thi*rc are the mottled and 
variegated limestones of several places iu tire neighbourhood of 
Kendal in tho southern ami of Ashy in the northern parts uf the 
cmmfcy. Well-chosen specimens of Broekrum have a pleasing effect 
when polished Gypsum is worked extensively in the Ntw lied 
rocks in the neighbourhood of Kirkby Thorn and Temple Bowerby. 
Amongst tho ores of tho useful metals those of lead are of prime 
importance. The rich lodes of Ureensido mines were until lately 
reclamed amongst the finest of their kind in the United Kingdom, 
and they have also supplied considerable quantities of silver, 
which has botu extracted from tho lead. These wore worked in tho 
volcanic rocks. Copper am! zinc ores also occur m small quan- 
tities, Hematite 3ms been discovered here and iltero al many 
points, especially where calcareous strata have been affected by 
infiltration from the New Kcd rocks. 1 

“ I ’For other hiiuci akbf Weslimnland, the iutercs&*tf Vfctch Is chiefly scientific, 
sec Tram, Oumb. and West* Aim*, No#, 7, 8, wifl 8, 
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Agriculture . — According to the Agricultural Helm ns foi 1887 
the total extent of green crops was 10,232 acres; of com crops, 
19,124, whereof 17,320 were of oats, and only 469 of wheat, and 
11 S of rye; sted-gi asses, 14,951; and 207,017 acres of permanent 
pastuie Tho total number of hoises is given as 8547; of cows 
and lieifeis in milk or in calf, 24,097; of othoi cattle, 39,225; 
ol sheep, 334,978 ; and of pigs, 4731. There weie 59 holdings of 
Uss than an acre; 495 of fiom 1 to 5 acies; 792 of from 5 to 20 ; 
81 9 of fiom 20 to 50 ; 790 of from 50 to 100 ; 611 from 100 to 300; 
64 fiom 300 to 500 ; 31 fiom 500 to 1000 ; and 3 holdings of above 
1000 acies. Tho total number of owneis is stated in the Return 
of Owners of Land, 1873, as 4376; the extent of lands held by 
them was 335,160 acies, with a gloss estimated rental of jC 442,320, 
while 114,282 acies weie commons or w r asto land. Seven pio- 
puetois then owned more than 5000 acies each : — carl of Lonsdale, 
39,229; Sir II. J. Tufton, 16,094; marquis of Headfoit, 12,851; 
Hon. Mary Howard, 8868; W. Wilson, 8690; G. E. Wilson, 7630; 
W. H. Wakefield, 5584. A laige part of Westmorland was for- 
merly in the hands of what are called “statesmen,’' whose hold- 
ings were usually of small extent, but weie sufficient, with careful 
management, for the respectable maintenance of themselves and 
tlieir families. The proportion of landowners of this class is now, 
however, comparatively small. The meadow-land yields grass of 
first-rate quality. Grass of inferior value cliaiactorizes the pasture- 
lands; while on the fell (or unenclosed) land, except ir? limestone 
aieas, the herbage consists chiefly of the coarser kinds of grass, 
bents, and heather. These, however, furnish nourishment for tho 
hardier breeds of sheep, which are pastured there in large numbers. 
It is from, the sale of these, of their stock cattle, horses, and pigs, 
and of their dairy pioduce that the staple of tho fanners’ income 
is derived. 

Manufactures . — Tho manufacturing industries, owing to the 
absence of any large supplies of native fuel, are not nunreiotrs. 
Tho principal is woollen manufacture in one form or another, and 
this is chiefly confined to the low country in and near Kendal. 
Bobbin-making, fulling, snuff-grinding, andseveial small industiies 
are carried on at a profit, owing to the water-power available at 
so many points. Paper -making is also earned on. 

Ailiaitmt ration . — There are five lieutenancy subdivisions, and two 
police divisions. There are 109 civil parishes in the county. It 
is in the diocese of Carlisle, is in the York military district, and 
loans part of the northern circuit. There is one court of quarter 
sessions for the county, and fivo petty sessional divisions. The 
assizes are now held at Carlisle. The principal town is Kendal, 
which had iu 1881 a population of 13,696. Othei towns, all 
much less important as regards both size and population, are 
Appleby, Kirkby Lonsdale, Bowness, Kirkby Stephen, Ambleside, 
Shap, and Orton. The county sends two members to parliament, 
representing the Hoi them (or Appleby) and the Southern (or 
Kendal) Divisions respectively. 

fufjulation . — According to the census of 1881 there were 64,191 
inhabitants (31,515 males, 32,676 females), tho decrease since 1871 
being 819. The proportion of population to acreage is 1 person 
to 7*80 acies. The people of Westmorland may be described as a 
prevalently tall, wiry, long-anned, big-handed, daik-grey-eyed, 
flesh-coloured race. In disposition they are a cautious, reserved, 
staid, matter-of-fact, sober-minded, unemotional race, somewhat 
slow-witted, but not by any means dull, and are thrifty beyond 
measure. The general character of the dialects of Westmorland 
is that of a basis of Anglian speech, influenced to a certain extent 
by the speech current amongst the non- Anglian peoples of Strath- 
clyde. This is overlain to a much greater though variable ex- 
tent by the more decidedly Scandinavian forms of speech intro- 
duced at various periods between the 10th and the 12th centuries. 
Three well-marked dialects can be made out. 

Antiquities and History . — Amongst the oldest monuments of 
Westmorland are the circular earthworks called King Arthur’s 
Rqund Tabic and Maybrough, both close to Penrith. Barrows and 
tumuli are common iu the wilder parts of the county, more espe- 
cially along the limestone hills near Orton. Traces of earthworks, 
regaided as Celtic, occur near Crosby Bavensworth, and at a few 
other places. Rude stone circles and other structures of the same 
nature exist at seveial places between Bavenstonedale and Shap. 
Stone implements of the Neolithic type and implements of bronze 
have been found all over the county. Cup-rna rked stones have been 
noticed near Penrith. At Brough church was found a slab bearing 
an inscription variously regardedas Greek, or Celtic, or Scandinavian. 
Well-marked traces of the occupation of the county by the Bomans 
exist in their roads* their camps, their altars, and their coins. 
Monuments of later date, prior to the reign of Rufus, are exceedingly 
rare, and are chiefly confined to objects of an ecclesiastical character, 
which mostly owe their preservation to their having been worked 
up as building material in some of the older churches. Good 
examples are to be found at Kirkby Stephen, Long Morton, 
Bongate, and other churches. Vestiges of late Norm an work, 
rarely earlier than 12th century, are preserved in several of the 
churches, and in a few of the castles. In the case of tho castles 
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especially it is evident that their sites had been used as strongholds 
tlnough a long succession of pcuods, extending m some case-, fai 
back into prehistoric times. From the 12th cental y dmuiwaul 
each peiiod of tho histoiy oi Westmoiland may be said to he fanly 
well l epresen ted. ( J . O. G. ) 

WESTON-SUPER-MARE, a watering-place ot Somer- 
set, England, is situated at the northern extremity ot 
Uphill Bay, a recess of the Bristol Channel, rind on a 
branch of the Great Western Railway, 138,* miles from 
London, 20 south-west of Bristol, and 20 north-west ot 
Wells. It is built partly on level giound near the slioie, 
and partly on the slopes of W T oilebury Hill, which aids 
in sheltering it from the noitli and east. On this account, 
as well as from its bracing and dry air, it has won con 
siderable favour both as a winter residence and as a 
summer resort. Many villas have been built in it by 
persons engaged in business in Bristol. An esplanade 
about 3 miles in length has boen constructed at a covt of 
£30,000. Tho pier, which altogether is 1010 feet in 
length, and includes the rocky island of Limbeck, is north 
from the town at the extreme end of Wotlebuiy Hill, 
where also are the Princo Consort promenade gardens. 
The church of St John, built in 1824, mostly on the site 
of the oB one, contains some old monuments. The 
other principal public buildings are the town-hull in the 
Venetian style, the assembly rooms, the market-house, 
the Weston county club, the church institute, the hospital 
and dispensary, and the West of England sanatorium, 
which since its enlargement iu 1882 contains 100 bod*. 
The town lias been long famed for its potteries. The 
population of the urban sanitary district (area 2770 acres; 
in 1871 was 10,568, and in 1881 it was 12,884. 

The town was included in an ancient Bntish settlement, of rvhkh 
Worlebrny Hill was the citadel. The rampuits of this foitivss si ill 
remain, including a number of hut circles, beneath which skeletons 
and Critic remains have been found. In Domesday Western is 
described as held by the bishop, in the time ot Edward tlic Con 
lessor it was held by Algai. In 1696it was pui chased by tin Pfontts, 
tiro present l$ids ot tho manor. The growth ot the town is < nlnt \} 
modevn . About the beginning of the centuiy it consist/ d oi about 
twenty-four cottages inhabited by iikhei men. A hotel foi tin* in- 
ception of visitois was elected in 1805, and an esplanade begun m 
1825, sinco which time rt has made rapid piogiess. 

WESTPHALIA (Germ. WestfaU n), a province in the 
west of Prussia, is bounded on the N. by the province of 
Hanover,, on the E. by the province of Hanover, the 
principalities of Lippe-Detmold and Schaumburg- Lippe, 
the duchy of Brunswick, the province of Hesse, and the 
principality of Waldeck, on the S.W. by Rhenish Prussia, 
and on the N.W. by Plolland. Its greatest length Irom 
north to south is 110 miles, its greatest breadth is 121 
miles, and its total area is 7800 square miles. 

The Lippe, an affluent of the Rhine, flowing from east 
to west across the province, divides it into two parts, dis 
similar in their character. The northern portion, a con- 
tinuation of the plain of the Netherlands, is flat, with flic 
exception oi the east, which is occupied by the Weser 
Hills. South of the Lippe, on tho other hand, the pro\ ince 
is occupied by numerous small chains and groups oi hills, 
enclosing many beautiful valleys. Between the parallel 
courses of the Lippe and Ruhr stretches the low chain 
of the Haar or Haarstrang (850-1050 feet), which is 
steep on its southern face, but slopes gradually down on 
the north to the valley of the Lippe, known as the Hellweg. 
The rugged mountain district south of the Ruhr is known 
as the Sauerland, and its eastern portion, tho plateau of 
Winterberg, is the highest part of the province. Tho 
culminating point is the Astenberg (27C0 feet). This 
plateau is connected with the Westerwald on tho south- 
west border by the Rothhaar or Rothlagergobirge. West- 
phalia is divided between the basins of the Rhine, Em«, 
and Weser. The Rhine itself does not touch Westphalia, 
but its affluents, the Lippe and Ruhr, are tho loading 
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Tho drainage system of tlie State is in some respects 
peculiar. Although the general slope is towards the 
north-west, the Potomac, which flows south-easterly to 
the Atlantic Ocean, has cut its way far hack into the 
plateau, and drains, by moans of numerous long branches, 
the north-eastern quarter of the State. The remainder 
of the State is drained to the Ohio by means of several 
large branches which flow in a general north-westerly 
direction. Heading in the south-west is the Big Sandy, 
forming a portion of the State boundary. Fourteen miles 
above its mouth enters tho Guyandotte, and 50 miles above 
the Guyandotte comes the Great Kanawha, one of the 
principal branches of the Ohio. This large and powerful 
stream has cut its way back beyond the crest-line of the 
plateau, tapping numerous streams in south-west Virginia 
and western North Carolina, so that its sources are now 
against the Blue Ilidge in the latter State. It is known 
in North Carolina and Virginia, and in West Virginia 
to the Great Fails, by the name of New River. In 
West Virginia it has numerous large tributaries — the 
Big and Little Coal rivers, Piney, and Bluestone from the 
south, and the Pocotaligo, Elk, Gauley, and Greenbrier 
from the north. The next branch of the Ohio, proceeding 
northward, is tho Little Kanawha, which empties into the 
Ohio at Parkersburg. The north-western part of the 
State is drained by the Monongahela, one of the two head 
branches of the Ohio, and its tributaries, the principal 
of which are the Tygart’s Valley, Cheat, and Buckkannon 
rivers. Of these streams tho Ohio is navigable for river 
steamers at nearly all stages of watej:. The same may 
be said of the Kanawha to a point near the Kanawha 
Falls, while the Big Sandy, the Guyandotte, and the 
Monongahela are navigable for flat boats for long distances, 
and these, as well as numerous other streams, are largely 
used for the floating of lumber. All the streams of the 
State, and especially the smaller ones, have a rapid fall, 
but their onormous water-power has as yet been utilized 
only to a trifling extent. 

The climate is nowhere severe, although, owing to tho range in 
elevation within the State, lucre is a considerable range in tem- 
poral are. The mean annual temperature ranges from 54° to 55° F., 
being highest in tho neighbourhood of the Ohio, in tho western 
part of the State, and lowest upon tho high mountains in the 
eastern and north-eastern portion. The maximum is rarely above 
93° in any portion of the State, while the minimum occasionally 
reaches 10° in tho more mountainous section, Tho rainfall may 
he given broadly at between 40 and 50 inches annually. It also 
varies with the elevation, being less in the lower portions and 
greatest upon the high mountains. 

The launa of the State is that common to tho whole southern 
Appalachian region. Muck of the area being as yet in a state of 
nature, deer of the white-tailed species are still abundant, and 
black hear are not unfrequently mot with in the more rugged and 
remote portions. > Wild turkeys are still found in some localities, 
and tho mountains have long been a popular resort for hunters, 
while the streams, abounding in trout, afford an equally attractive 
field for the angler. 

The timber resources of the State are enormous, and a small pro- 
portion of its area, amounting to only about 25 per cent., has boen 
cleared. The remainder is covered with virgin forest. This 
consists mainly of broad-leafed trees of the most valuable sorts for 
lumber, such as chestnut, black walnut, cherry, ash, poplar, 
hickory, locust, maple, oak, &c. Considerable areas of white pine 
are found in the highest portions of the plateau, being practically 
the only original Forests of this wood left in the United States, 
Besides these there are considerable quantities of yellow pine, 
hemlock, spruce, and cedar scattered through the State. 

Viewed broadly, the geological structure of West Virginia is 
extremely simple. Practically the entire State is overlaid by nearly 
horizontal beds of the Carboniferous formation. Tho coal of West 
Virginia forms its principal mineral wealth. It is estimated that 
of its entire area not less than 16,000 square miles are underlaid 
by workable beds of coal. The Report of the United States Geo- 
logical Sarny upon mineral resources defines tho general boundaries 
of the coal fields of the State as follows s— The eastern boundary 
begins at the south on the mountain range just east of the Bluestone 

River, and proceeds east to Little Sowell Mountain ; 

thence With the common boundary of Nicholas and Greenbrier and of 
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Webster and Pocahontas counties to Rich Mountain in Randolph 
county; following this last-named ridge to Laurel Mountain, the 
dividing line between Upshur county on the west and Randolph 
and Baibour counties on the east, and thence with the Brieiy 
Mountain into Preston county, and .so on to the Pennsylvania State 
line.” All the aiea to tho west of this line is underlain By coal. To 
the east of it there are small outlying patches, as m Grmihiier, 

Meadow Mountain, and po&riblyiu Pocahontas, Tucker, Grant, and 
Mineral comities, but these are unimportant as compaied with the 
vast areas in the west. In the gorge of every large stream How nig 
through this area are seen outcropping beds of coal, easily acces- 
sible to the miner, and icquiiing only facilities of tmn spoliation 
to render the mineral of commercial value. In the matter of coal 
production the State is rapidly acquiring pi eminence. From a 
production in 1873 of 000,000 tons, it reached in 1880 a pioduotion 
of over 4,000,000 tons, being exceeded by only lour of the States, 
viz., Pennsylvania, Illinois, Ohio, and Iowa. The production is 
limited only by the demand, as tho supply is almost inexhaustible. 

The coals of the State are of every variety except anthracite, and 
are noted for their purity for coking, steam, and gas pin pose* tmd 
for domestic fuel. 

Iron ore is abundant in various portions of the State, but is 
worked only to a comparatively limited extent. 

Salt springs are found in the valley of the Kanawha and in that Mineral 
of the Ohio, and there aic extensive evaporating v oiks in both these spnugs, 
localities. The production, however, has been lotaulcd by the 
competition of those in Michigan, owing to the greate r cheapness 
of fuel and bettor facilities for transportation in the latter lo< alitv. 

Tho production of salt in West Virginia in 1880 amounted to 
250,000 barrels. West Viiginia contains uunieious valuable mineral 
springs, among the best known of which arc the Greenbrier White* 

Sulphur springs in Greenbrier county, Capon springs in Ilampdiho 
county, Irondale springs in Pieston county, and lied Sulphur 
springs and Salt Sulphur springs both in Momoc county. These 
are well-known and popular summer resorts iu the mount ain*-, and 
the waters from them are shipped to all parts of the United 
States. 

While tho entire State may he said to he either mountainous or Agricul- 
hilly, it contains a largo extent of arable laud. Nearly all of the turc. 
lower hill country can be cultivated, while in the mountainous 
region there are numerous broad valleys of excellent soil, and 
everywhere the hill and mountain aides can be cultivated if the 
slope is not excessively steep. Tho tenth census (I860) re pm tod 
an area of 10,193,779 acres of land in farms, of which 3,792,327 
acres, or about one-fourth the area of the State, was improved land, 
tins being mainly in the lover and less mountainous portion. Tho 
average size of farms was 163 acres, showing as compaied with tho 
average 10 years earlier, viz., 214 acies, a decided decrease. The 
value of farms and farming 'ini plements was very nearly $1 116,000, 000. 

Tho numbers of live stock upon farms, as distinguished hum 
animals owned for business purposes in cities, consisted in January 
1888 of 138,231 horses, 6475 mules, 474,933 sheep, 432,778 hugs, 

171,273 milch cows, and 780,892 other cattle,—- showing that the 
live-stock interests of the State are very large. The ostium ted \ alue 
of all farm products sold, consumed, or on hand, as returned in 1 880, 
was |19,360,049. The principal agricultural products are wheal, 

Indian corn, hay, tobacco, oats, and garden vegetables, The cereal 
products for 18 87 consisted of 12,516,000 bushels of corn, 2,840,000 
of wheat, and 2,531,000 of oats. 

The manufactures, which are not extensive, are <<»ucent rated Mmmfae- 
mainly at Wheeling, the largest city, on the Ohio, in the northern lures, 
part of tho State ; they consist mainly of manufactures of iron and 
steel, glass, flouring and grist mill products, lumber, and leather. 

There were in 1880 2375 manufacturing establishments, employ- 
ing a capital of $13,883,390 and 14,351 persons. The value of 
manufactured products was $22,867,126. 

There are 1200 miles of completed railroads, with several Railways, 
branches and one trunk line in process of construction. Tho 
Baltimore and Ohio Railroad traverses the State from Parkersburg 
and Bellaire on the Ohio, the two branches meeting at (ballon, 
and running thence eastward to Washington, Baltimore, and Now 
York. The Newport News and Mississippi Valley Railroad runs 
across the State from the mouth of tho Big Sandy on the west 
to tho Alleghanies near White Sulphur spring, and thence extends 
to Richmond and Newport News, The Ohio River lino runs 
from Wheeling to Huntington on tho Ohio. Tho West Virginia 
Central extends from Piedmont on the Baltimore and Ohio lino 
to a point in Randolph county, and is now in process of consli ac- 
tion south-westward to intersoct the Newpoit News and Mississippi 
Valley line. The Clarksburg and Weston, intersecting the Balti- 
more and Ohio at Clarksburg, extends to Weston in Lewis comity, 
and this has two branches, one to Gienvillo in Gilmer county, 
and the other to Bnckhaunon in Upshur county. The Grafton and 
Greenbrier Railroad, intersecting the Baltimore and Ohio at Grafton, 
extends up the Valley river to Belingtoa in Barbour county. The 
Norfolk and Western Railroad, one of the main trunk lines of the 
Atlantic States, has a part of its lines in the southern portion of 
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West Virginia. Railway construction is exceedingly active in all 
parts of the State, several new lines and numerous branches of 
existing lines being under construction and in contemplation. 
Educa- The State early in its history (December 1863) adopted a liberal 
lion. system of free schools. The plan is known as the township or 
district system,— the magisterial district or subdivison of each 
county being taken as the unit for taxation, and the general control 
of all the school interests of the distiict being placed in the hands 
ot a district board of education elected by tlie people, and authorized 
aiming other duties to levy taxes, to deteiniine the number of 
months ot school and the number of sub-districts, to plant and 
build selioollmuses, and to manage the financial and other school 
inti tests of the district*. Them is likewise in each county a 
superintendent, and in the State a general superintendent. This 
s>riem lias since been maintained and strengthened by legislative 
enaehnent till flow 133 schoolhouses and 431 public schools of all 
gnules in 1865 there were in 1887 4587 schoolhouses in the State. 
In 1 St> 5 the amount expended in suppoit of free schools was $7722 ; 
tins gradually im leased till in 18b7 the amount was $1,087,674. 
Tin number of teachers employed by public appropriation was 387 
in 1805 ; in 1887 it was 5100. The estimated value of scliool- 
liiusis m the State, 140,000 in 1805, was 2,000,000 iu 1887. 
Tin* average attendance in 1805 was 44 days; in 1887 it was 
10b. The school system of the State is made permanent by the 
constitutional enactment referred to, which requires that tin* 
legislatuie shall provide by general law for a thoiough and ellicieut 
system of tiee schools. The geneial school system invokes the 
(duration of teachers, and with this object from 1S67 t*> 1872 the 
hgi I it ure provided for the establishment of six normal schools, 
which aie in successful operation. In these schools tuition is 
iiee to all ulnulesiie to prepare themselves for teaching. They 
an- popular among the people, and have done much to elevate the 
geneial standout of education. They piescribe courses of three 
yen-,; neatly all of them have preparatory courses ; four of them 
give eollegi.it e tiamiug, and in all of them the study of ancient and 
modem languages is optional. The school system involves also 
whit is known as tin* invduoible school fund. The principal, 
which now amounts to $000,060, is permanently invested. This 
fund is constantly augmented from sources provided by law and 
by voluntsiy contribution*. 

Pul, In The United iStut< i Government has erected public buildings for 
institn- it • judui.il, postal, and jevenuc departments within the Mate at 
tioiK Win cling, Clarksburg, Paikerslutrg, and Charleston, the capital 
of tin* Mate. While Wm:i,UNO(//,u, ) was tempoiarily the capital, 
a building wm* elected by itsciU/ens fur the uses of thc*State, which 
i\ m*w used for city purposes. The six normal schools already 
lehriedto have suitable buildings at Faiimont, Oleuville, Hunt- 
ington, Coneoid, Shepbrnslstown, and West Liberty. Tho hospital 
for the insane at Weston in Lewis comity and a branch asvlum 
in com sc of construction at Spencer in Roane county, a deaf-muto 
and blind asylum at Romney m Hampshire county, a penitent iary 
at MomnLville in Mai shall county, and a universit y supported by 
the St at i at Morgantown in Monongalia comity may be mentioned 
among the oilier public institution* of West Virginia. 

Value of The as e^ed valuation of leal estate in 1887 amounted to 
property $1 1 8,753,342, and that of personal property to $43,710,175 ; that of 
1 1 laihoad property in 1880 was*$ 1,407, 030. and in 1887 $22,707,084. 

Tie* State tax is* 30 cents on each hundred dollaib of valuation. 
Liquor Ail amendment to tho constitution is now pending, by which it 
laws. pioposod to prohibit the sale or maim factum of intoxicating 
liquors. At present the laws of tho State- -and they have been en- 
forced with more or less of modification almost sinco its foundation 
— involve tho high licence system. The granting of tho licence is 
based in all cases on good character, and is subject to the discretion 
of tin* county commissioners. Under the operation of these laws, 
and by virtue of local sentiment in its enforcement, no licence has 
been granted (and henco in effect the Ira file has been prohibited) 
iu as many as 38 of tho 54 counties. The licence is subject to a 
tux fixed by the State law, and where sales are to be made in 
ineorpouted villages it is subject to an additional tax, which is 
fixid by the authorities of the incorporation. 

Popula- 1880 the j>opulatton of the State was 018,457. That of the 
tion. principal cities was— Wheeling, 80,737 ; Parkersburg, 6582 ; 
Martiusburg, 6335 ; Charleston (tho State capital), 4192 ; Grafton, 
3030 ; and Charlestown, 2016. The coloured population numbered 
25,886, tho foreign-born population 18,265. The increase in 
population from 1870 to 1880 was 39*9 por cent. Tho proportion 
of native whites was 93 por cent, of the whole number of whites, 
which is larger than that of any other State in the Union. The 
popular vote at late elections indicates a population of 800,000, and 
that of Wheeling, Charleston, and Parkersburg is shown by local 
investigation to have very largely increased. 

Adminis* The m*eu tive power is vested in a governor elected by tho people 
Iration. &r a term of four years, and Ineligible uuder tho constitution for 
re-election. There are also an auditor, a treasurer, an attorney- 
general, a secretary of state and State superintendent of free 
schools, who with the governor constitute a board of public works, 


and are likewiso elected by the people for term? of four yeais, exr < pt 
the secretary of state and a librarian (who is ex ojfcio adjutant - 
general), who are appointed by tlie governor. The lcgLlatho 
power is vested in a senate and hoii^o of d< legate.-,. Thu senate 
embraces 26 members, half of whom me dented tvory altuiud i 
two years, for a term of four years. The house of delegates consiri 
of 66 members, who are elected every two years. Tne hgislatuu* 
meets biennially, and may bo convened in exti a ordinal y so^ion by 
the governoi, or by the concurrence ot tlneo-fifths of its member 
The veto power is vested in the governor, hut a majority con* 
during in each house of the legislature overrides it. Tin* judii i.uy 
consists of a supreme com t of appeals, with four judges, who iu < use 
of their equal division alllnn the judgment of the lower coint, and 
of circuit eomts, with one judge (full, e tan sing genual original 
power and appellate jurisdiction over magistrates oi justice* of 
tho peace, and of magistiahs and justices of the peace, whose 
jurisdiction in civil cases is limited to fs30O, and who c*.\cr< ne 
criminal jurisdiction in petty ofienees, and may is~,ne valiants of 
arrest and make preliminary examination and commit for trial in 
the circuit coint m cases of crime. The fiscal legulutions ul tie* 
counties are confided to a hoard, consisting of three county lommis- 
siornrs. The county organization consists of tin. se < ommh-iom i**, 
a sheriff, deputy shcrills, a circuit court clerk, a county cleik, who 
is recordei -of deeds, wills, kv., boani of education, s< boo) tin*tc»*s, 
ovci seers of roads, a commissioner of school lands, an ovciseei ot tin* 
poor, and a commissioner of accounts. All these* ( .icvpt tin- d< puly 
slicrilfs, commissioner of accounts, commissioner ot sthuol lands, 
and over.icer of the poor are eh*eted by tho people. 

History. —Thu establishment of West Vhgmia as a State v.r 
consummated on 20th June 1863. Its cieation and admi moii wue 
due to conditions which cxisti d prior to the civil war ol 1MU~05 
to popular sentiment v liich thov* conditions divclopol win n the 
war was precipitated, and to tin* exigeueii s of tin* war itself. Tin* 
Alleghany Mountain* had divided the State oi Viiginki politii ally 
and commercially, and in the sentiment relating to In r sy stt m * oi 
taxation, revenue, and public expenditure into a Vhgmia and a 
‘‘Western” Virginia* long br fore the civil coiillh t eave puinn- 
jient icsult and lixid an oilicial definition to the line of <h mar- 
cation between them. Even afUr tin* war and tlie formation of 
the new State tlie title to two eounths, Ji liaison and Jlurkcby, 
“ijingeast of ibe mountains,” vw*-» the subject of legislation and 
contention befoie the courts. They were in 1 S7U judicially <h - 
chiiedbytlie supicme coint of tlie Unitul States to be a pari of 
the State of West Virginia. The western part of Vuginia was 
sparsely peopled, its ‘great forests undeveloped, its \aG minnal 
resources only partially nalized, and its tkvo int< rests compar- 
atively small. The ca-tern section < out.iined tin* laigu population, 
owned the great bulk of slave property, and excrcistd controlling 
power over State $t flairs. The Alleghenies, dividing tin two m<- 
tious, in the absence of tnmsvur.se railioad facilities natuully s» nt 
the citizens of one side with the flow" of Heir navigable v itu.- to 
wcstrnn and southern markets, while thme of thr ot Ik r, numd by 
similar mitiuaJ causes, turned to the seaboard tor their comnieu itd 
and business iiitoreoui.se. The basis of taxation, tin bad* of re- 
pi esentat ion, and the relation of the slave iutuesls to tin sc, with 
tho measure and distribution of public hinds for works of internal 
improvement and other questions of local conn m, ennriilufed 
elements of continual controversy, and forved to dctrael lmo I y 
from the homogeneity of tho population. Eaily in Januun 1861 
tho legislat nro of Virginia, in exti a .session, passed a bill calling a 
convention of the people to meet in the following mouth. At the 
same election the people wore to vote on the question whethej the 
separation ot Virginia from the Union should bo defeimimd by the 
convention or be submitted by the convention to the puople for 
ratification or rejection. The majority at the election in favoiu of 
submittingtho question of secession to the people was overwhelming, 
and was construed as indicating the loyal sentiment of tho people 
of norlh-w’estem Virginia. On the 17th of April, after tho bom- 
bardment of Fort Sumter, the convention jnwwwl an ordinance of 
secession, and on the 24th a schedule submitting it to the people. 
Tho ordinance of secession was adopted by tlie people of Vhginia, 
but tho majority against it in tin* north-western part of the Stale 
was very large. A convention of tho unionist counties, which met 
at Wheeling in June, adopted an oidinanee for the reorganization of 
the State government, and in August adopted an oidinanee pro- 
viding for the formation of a new Slate, to be named “Kanawha, 1 * 
comprising thirty-nine specified counties, and to include other 
counties also named, provided their vote should indicate such 
desire. Under this provision a number of counties were uftei wards 
added to the original thirty-nine. At tho time of the vote upon the 
proposition to form a new Btato war was raging throughout its 
proposed borders, and many of its counties had won the scene of 
violence and blooodshod. Many citizens were in Iho field os soldicis 
on the respective sides, and this fact, coupled with the general con- 
ditions, caused a small vote to bo polled. Of this comparatively 
small vote, however, a large majority was for the now Statu, and 
members were elected to a constitutional con vention. This eonven- 
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tion met at Wheeling in November, and formed a constitution for the 
pioposed new State, and designated it the State of West Viigmia. 
This constitution was submitted to the people, and adopted by nn 
overwhelming majority in April 1862. In May the let* islatm e of 
tlio e Reorganized Government” of Viiginia passed a bill to author- 
ize the formation of the new State out of the temtory of the old 
State of Yiiginia, as indicated by the recently ratitied constitution, 
and in the same month tins Act of the Legislature, accompanied by 
its memorial and a certified copy of the constitution and pioeeed- 
mgs by which it had been adopted, was piesented to Congxess. 
The subject led tognwo discussion in that body, but ultimately 
the pioposed constitution was caivied, with but one modificition 
lihgting the tiocdom of children of slaves thcieattei to be bom 
within the limits of the new State. A new constitution "was 
adopted in 1872. The State of West Virginia being the icsult 
ot a double revolution — that of the State of Virginia against 
the Eedeial Union and that of her north-western counties against 
the seceding State of Vnginia — its people are eonseivativo and 
sUikiugly homogeneous. Even in the throes of i evolution 
declaring sepal ation from the mother State provision was made 
foi the assumption ot a just share of the old State debt, though 
its adjustment has never yet been reached. West Virginia lias no 
other debt. Failing naturally, as did most of the border States, 
immediately after the war, into violent proscriptions ot the 
returning Confederate element, West Virginia was one of the Just 
of the States to inodily and repeal these enactments. By the 
election of 1870 they were abrogated for ever, and since that time 
the issues and consequences ot war have so far disappeared as to 
leave no pciccptible trace behind. (J. E. K.) 

WETSTEIN, John Jacob (1693-1754), New Testament 
critic, was bom at Basel, March 5, 1693. His father, 
John Budolph Wetstein, was pastor of St Leonard’s in 
that city, and belonged to a learned family with wide 
ramifications. John Jacob studied the classics, Hebrew, 
and mathematics under distinguished professors, amongst 
whom was one of the Buxtorfs. Theology he studied 
under Samuel Werenfels, an influential anticipator of 
modern scientific theology^ and exegesis. While still a 
student he began to direct his attention to the special 
pursuit of his life— the text of the Greek New Testa- 
ment. A relative, John Wetstein, who was the university 
librarian, gave him permission to examine and collate the 
principal MSB. of the Now Testament in tho library, and 
lie copied the various readings which they contained into 
his copy of Gerard of Maeatricht’s edition of the Greek text. 
In T 713 in his public examination he defended a disserta- 
tion entitled Be Varlis Novi Testament i Lectio mins, and 
sought to show that variety of readings did not detract 
from the authority of Sacred Scripture. Wetstein paid 
great attention also to Syriac and Talmudic Hebrew. In 
the spring of 1714 he undertook a learned tour, which led 
him to Paris and England, the great object of his inquiry 
everywhere being manuscripts of the New Testament. In 
Parish© examined the Codex Ephraemi, and on arriving in 
England in August 1715 the Codex Alcrandrhms and the 
Codex Betm with many others. Early the next year he 
made the acquaintance of Bentley at Cambridge, who took 
groat interest in his textual inquiries. The great scholar 
induced him to return to Paris to collate for him more 
carefully the Codex EpJiraemi, Bentley having then in view 
a critical edition of the New Testament. In July 1717 
Wetstein returned to Basel to fcako the office of a curate 
at large in his native city, a post which he held for three 
ears, at the expiration of which he exchanged it to become 
is father’s assistant in the parish of St Leonard’s. At the 
same time he pursued his favourite study, and lectured 
also in the university on Now Testament exegesis. It 
was then that he formed the resolution to prepare a critical 
edition of tho Greek New Testament. He had in the 
meantime^ broken with Bentley, whose famous Proposals 
appeared in 1720. Wetstein was not permitted, however, 
to pursue his purpose without molestation. The rumour 
got abroad that his projected text would take the Socinian 
side in the case of such passages as 1 Timothy iii 16, and 
in other ways he gave occasion for the suspicion of heresy. 


At length in 1729 the charge of projecting an edition of 
the Greek Testament savouring of Socinianism was ionu- 
aily laid against him. The end of tho long and unedifying 
trial was his dismissal, May 13, 1730, from hi& office of 
curate of St Leonard’s. He then removod from Buhd to 
Amsterdam, where a relative, John Henry Wetstein, had 
an important printing and publishing business, from whobC 
office excellent editions of the classics were issued, and 
also Gerard of Maestricht’s edition of the Greek Testa 
ment. Previous to his removal from Basel Wctslein had 
commenced printing in this office an edition of the Greek 
Testament, which was suddenly stopped for some unknow n 
reason. At his trial the first sheets of this edition were 
brought into court against him, though the new readings 
which had been adopted in his text were simply those 
which are now universally accepted. As soon as In' 
reached Amsterdam he published anonymously the Pro 
legomem , which he had proposed should accompany his 
Greek Testament, and which was republished by him, 
with additions, as part of Ms great work, 1751. The next 
year (1731) the Remonstrants offered him the chair ol 
philosophy in their college at Amsterdam, vacated by the 
illness of tTohn Le Clerc, on condition that ho should clear 
himself of the suspicion of heresy. Ho thereupon returned 
to Basel, and procured a reversal (March 22, 1732; of the 
previous decision, and readmission to all his clerical offict h. 
But, on his becoming a candidate for the Hebrew chair at 
Basel, his orthodox opponents procured his defeat and his 
retirement to Amsterdam. Here the Remonstrants per- 
mitted him to hold lectures in their college, which led, 
however, to renewed opposition on tho part of the Calvin - 
istic paity. At length, after much painful contention, he 
was allowed to instruct the Remonstrant students in 
philosophy and Hebrew on certain somewhat humiliating 
conditions. For the rest of Ms life he continued professor 
in the Remonstrant college, declining in 1744 the Greek 
chair at Basel. In 1746 he once more visited England, 
and collated Syriac MSS. for his great work. At last 
this appeared in 1751-52, in two folio volumes, under tho 
title Novum Testamenhm Uroecum Editions Receptee rum 
Lectionibus Variantibus Codicum JAW., &c. He did not 
venture to put new readings in the body of his page, but 
consigned those of them which he recommended to a place 
between the text and the full list of various readings. 
Beneath tho latter ho gave a commentary, consisting 
principally of a mass of invaluable illustrations and 
parallels drawn from classical and rabbinical literature, 
which has formed a storehouse for all later com- 
mentators. In his Prolegomena he gave an admirable 
methodical account of the MSS., tho versions, and the 
readings of the fathers, as well as the troubled story of ih<; 
difficulties with which he had had to contend in the pro- 
secution of the work of his life. He did not long survive 
the completion of this work. Ho died at Amsterdam, 
March 9, 1754. 

Wetsiein’s New Testament has never been republished entire. 
Tho London punter Bowyer published, iu 1768, a text in which he 
mtiodnced the readings recommended by Wetstein; Sender ie 
published the Prolegomena and appendix, 1764 ; A. Lotze coimnt need 
a new edition of the work, but tho Prolegomena only appealed 
(Rotterdam, 1831), and this “castigated,” It is generally allow* d 
that Wetstein rendered invaluable service to textual oritb ism by 
his collection of various readings and his methodical account of 
the M16S, and other sources, and that his work was rendered less 
valuable through his prejudice against the Latin version and the 
principle of grouping MSS. iu families which had been recommended 
by Bentley and Bengal. 

Seo Wetsteln'b account of his labours and tiials in his New T<st. r I.; an tit Ion In 
IHtfciA Xtsehr fur his tor. Thcol, by C. It. XUgvnlmch (1830), by Van In 
1843, and a«am by Bbttffcr in 1870; Tiegeltes, Account of the Printed Te.i t of the 
New Moment ; Saivener’s Introduction to the Criticism of the New Tatumcnt ; 
Glass, Protest antischc Dopmattl, voL lU. ; Boitheau’s art. in ttmoy'h lUal-lncfC 
klopadie, 2d ed„ 188b, 

WETTE, De. See De Wbtt& 
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WEXFORD, a maritime county of Ireland, in tlie 
province of Leinster, is bounded N. by Wicklow, E. and S. 
by St George’s Channel, and W. by Wateiford, Kilkenny, 
and Carlow. Its greatest length from its north-eastern 
extremity at Kilmichael Point to Hookhead Point at 
Waterford Harbour is upwards of 60 miles, and its greatest 
breadth from east to west 34 miles. The area is 576,588 
acres, or about 901 square miles. 

The coast-line does not present any striking features, 
and owing to the number of sandbanks navigation is 
dangerous near the shore. The only inlet of importance 
on the east coast and the only safe harbour is Wexford 
Harbour, which owing to a bar is not accessible to large 
vessels at ebb-tide. On the south coast are the fishing 
harbours of Crossfarnogue and Fethard. Several islets 
adjoin the coast. South from Crossfarnogue Point are the 
Sal tee Islands, and Coningmore and Coningbeg, beyond 
the latter of which is the Saltee lightship. South-east from 
Greenore Point is the Tuskar Kock. 

The basis of the county is clay-slate, and the surface is 
chiefly a series of verdant low hills, except towards the 
northern and western boundaries. The clay-slate for- 
mation is interrupted by patches of quartz roftk near 
Corey, one south of Enniscorthy, and another south of 
Wexford. To the north of Gorey there is a protrusion 
of greenstone trap. The elevated ridge on the north- 
western boundary forms the termination of the granitic 
range in Wicklow, and in Croghan Kinshela, on the 
borders of Wicklow, rise^ to a height of 1985 feet. On 
the western border, a granitic range, situated chiefly in 
Carlow, extends from the valley of the Slaney at Newton- 
barry to the confluence of the Harrow with the Nore at 
New l loss. In the southern district, a hilly region, reach- 
ing in Forth Mountain a height of 725 feet, forms with 
Wexford Harbour the northern boundaries of the baronies 
of Forth and Bargy, a peninsula of flat and fertile land. 
Carboniferous limestone crops to the surface, on the 
southern shore of Wexford Harbour, and forms also the 
extremity of Hookhead Point. Marble is quarried on the 
right bank of the Barrow, and ochre.s are dug on the 
coast districts. The river Hlaney enters the county at its 
north-western extremity, and flows south-east to Wexford 
Harbour, Its chief tributary is the Bann, which flows 
south-westwards from the borders of Wicklow. The 
Barrow forms the western boundary of the county from 
the Blackstairs range of mountains till its confluence with 
the Suir at Waterford Harbour. 

Agriculture.-^ The soil for the most pait is a cold ami stiff clay 
resting ou clay-slat e. The interior and western distiicts have if 
much inferior to those louud the < oasts. In the .south-eastern 
peninsula of Forth and Bargy the soil is a licit alluvial mould 
mixed with coralline sandstone and limestone. The peninsula of 
Hookhead, owing to the limestone fmmation, is specially fiuitful 
In the western districts of the county there are largo tracts of tui f 
and peat-moss. In 1876, according to the Met uni of Omen of 
Zand, Wexford was divided among 175 7 proprietors possessing 
578,062 acres at an annual value of £374,517, or about 13s. an 
am* all over. Of these proprietors 581 possessed less than 1 acre. 
There wote about 4500 acres of waste or common land. The 
following proprietor possessed upwards of 8000 acres;— Lord 
Carew, 17,831 ; Lady Adelaide Forbes, 16,216 ; marquis of Ely, 
14,023; Viscount Poweiscourt, 11,730; Loid Tomplemore, 11,327 ; 
William Orme Foster, 9721 ; Hon. Mrs Beane Morgan, 9413 ; Anne 
< ‘olelough, 9328 ; Sir James Tower, 8599 ; F. A. Leigh, 8281 ; and 
rt piesentatives of J„ H. XL Rowe, 8003. Out of a total area of 
675,700 acres in 1886, there were 202,543 acres, or 35*2 per cent., 
under crops, including meadow and clover, 303,788 or 52*8 per 
cent, under grass, 431 acres fallow, 10,583 woods and plantations, 
15,090 bog and marsh, 19,082 barren mountain land, ami 24,183 
water, roads, fences, &o. The total number of holdings in 1886 
was 10,074, of which only 16 wore above 500 acres in extent, 
1045 between 100 and 500 acres, 2429 between 50 and 100, 2703 
between 30 and 50, 3019 between 15 and 30, 3081 between 5 and 
15, 2101 between 1 and 5, and 1620 not exceeding 1 acre. The 
decline in the area under crops between 1849 and 1886 has been 


much below the average tor Ireland — from 245,514 acres to 
202,543. In 1876 the aiea was 221,018 ados, so that theie lias 
been a large decline within the last ten yeais. In the tuea under 
meadow and clover there has been an inciease from 39,343 in 1849 
to 61,327 in 1876 and 64,064 in 1886, but within, the last ten years 
the aiea has been fluctuating. There lus been no marked change 
in the aiea under green eiops, which was 41,735 acies in 1849, 
50,498 in 1870, and 45,958 m 1886. The atea under com uops 
lias however, declined neaily a half, being m 1849 163,321 acies, 
m 1S76 109,193 acres, and in 1886 only 92,512 acies. Of green 
ci ops there has be<n since 1849 a great* inciease m the area under 
turnips and a corresponding dcciease in tlio aiea under potatoes : 
in IS 49 they were lospectively 9763 and 32,017 acres, and by 
1876 they had changed to 19,7o4 and 23,974 acies, and by 1886 
to 21,857 and 18,888 acres. There weio also in 1886 2348 aues 
under mangel urn /el and beetroot, and 3365 undei other green 
uops. Of the com uops the aiea under wheat has declined hum 
44,592 acres in 1849 to 6948 in 1876 and 4341 m 1886, the ai<a 
under oats fiom 80,166 acres to 47,065 in 1876 and 50,381 in 1886, 
while that under bailey and here iinicascd from 36,563 acres in 
1849 to 53,321 acres in 1876, but since then has declined to 35,036 
acres. The number of houses in 1886 was 27,878, of vhuh 942 
w unused for iccrcation. Mules numbered 1767, and asses 8031. 
Cattle uumbued 126,410, of which 37,936 were milch cows. The 
number of sh&ep was 122,373, of which 48,243 were one year old 
and upwards. Pigs numbered 07,478, goats 6369, and poultry 
571,107, of which 34,293 weio tuikeys and 00,414 geese. 

Oonanunicat ions — The Dublin, Wicklow, and Wexfoid Kailway 
inteisccts the county; and irom Wexfoid a blanch ot the Grfat 
Southern and Western passes noi th-wcstw T aids joining the lims to 
Kilkenny and Kildare. The river Slaney is navigable tor Largis 
to Enmseoitliy, and the Ihuiow for large vessels to New* Boss. 

Munujaitum. — Except in the tow n ot Wexfoid the manuiat tuies 
and tiadenre ot small impel tancu. Then* are important iishoius 
at Wexford, and one or tu r o fishing villages along the south coast. 
The hsbing ground" arc good. 

Administration and fyynrtation. — According to the calculation 
of De Burgo the population in 1760 was 66,804 ; the parliamentary 
census of 1812 plat it at 112, 00U ; in 1821 it amounted to 170,806, 
m 1841 to 202, U33, in 1861 to 143,954, in 3871 to 132,666, and in 
lbfct to 123,854 (60,928 males and 62,926 females). Koman 
Catholics in 1831 formed 91 ‘1 per cent, of the population, and Pio- 
tesUnt Episcopalians 8*2 per e< nt. In 1881 the number of pci-sons 
who could read and wiifce amounted to 51 *5 per cent, of the popu- 
lation, 15*3 per cent, could lead but not write, and 33*2 per cent, 
could neither read nor write, — 14*7 per cent being under seven 
years of age. All could speak English, and 512 could speak 
English and Irish. By the Act of 1885 Wexford, which formulv 
ictuined tw*o members to parliament, -fcns divided into two parlia- 
mentary divisions, North and South, each l etui ning one member, 
thoboiough of Wexford, which fonnerly returned one mcmbei, mid 
the portion of the borough of New Bo->a within the county, being 
merged in the South Division. The principal towns are Wexford 
(12,163), New Boss (of which a portion containing 6373 is in this 
county, the other portion containing 295 inhabitants being in 
Kilkenny), Enniscorthy (5666/, and Gorey (2450). The county is 
divided into tin baionies, and contains* 144 parishes and 1600 
town-lands. Epist opally it is in Ferns diocese, except a sura 11 
portion, which is in Dublin, Judicially it is in the Leinstt r circuit, 
and assizes are held at Wexford, and quarter sessions at Enniscorthy, 
Gorey, New* Boss, and Wexford. There are eleven petty sessions 
distiiets, and parts of two others. Wexford includes the poor law 
unions of Gorey and Wexfoid, and parts of Enniscorthy, New* 3 toss, 
and Shillelagh. It is within the Cork military distiict, and along 
with Kilkenny, Tippeiary, and Waterford forms No, 69 sub- 
distiiet, the biigndo depot of which is at Clonmel. There are 
barrack stations at Wexfoid, Duncaunon Fort, and New Boss. 

History and Antiquities. — The peninsula of Hookhead is the 
ancient tiaenm Mromontorinm . The northern portion of Wexfoid 
w*as included in Hi] JCia&clayli, the peculiar terutoiy of the Mae- 
morroughs, overlords of Leinster, who had their chief resident e at 
Feins. Dermod Macmoriough, having been deposed horn the 
kingdom of Leinster, asked help of Henry II,, king of England, 
who authorized him to raise forces in England for the assertion 
of his claim. Ho secured the aid of Strongbow by promising him 
the hand of Eva, and in addition obtained assistance from Robert 
Fitzstephen and Mam ice Fitzgerald of Wales. Ou the 1st hi ay 
1169 Fitzstcphen landed nt Bagoubon on the south side of Fethard, 
and after four days’ siege captured the town of Wexford from its 
Danish inhabitants. After this Dermod granted the tmitory of 
Wexford to Ftatcphen and Fitzgerald and their heirs for ever, 
Macmorrough having died in H72, Etrongbow became lord of 
Loinster. At first Henry II. retained Wexford in his own j»os« 
session, but in 1174 he committed it to Strongbow. The l>arony 
of Forth is almost entirely peopled by the descendants of those 
who accompanied these English expeditions, Wexford was one of 
the twelve counties into which the conquered territory in Ireland 
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was divided by Kin" John in 1210, anti formed part of the pos- 
sessions of William Maieschal, eail ot Pembroke, who had mauied 
Strongbow’s daughter. Through the female lme it ultimately 
passed to John Talbot, earl of Shiewsbury, who in 1446 was made 
eail of Waterford and baron of Dnngaivau. In 1474 Geoige 
Talbot was seneschal of the libeity of Wexford. The district 
was actively concerned in the rebellion of 1611; and during the 
Ciomwcllian campaign the town of Wexloul was on 9th October 
1649 earned by stonn, and a week latei the ganison at New 
Boss surrendered, — a “ seasonable mercy,” according to Cromwell, 
as giving him an te opportunity towards Munstci.” Wexford 
was the chief seat of the rebellion of 1798, the leadeis there 
being the priests. Evidences of the Danish occupation are seen 
in the numerous ratlis, especially at Dunbrody, Enniscoithy, 
and New Boss. Among the monastic mins special mention may 
bo made of Dunbrody abbey, of great extent, founded m 118*2 for 
Cisteuian monks by Henry de Montmorency, marshal of Hcmy II.; 
Tmt era abbey, founded m 1200 by William Maresclial, rail of 
Pembroke, and peopled by monks from Tintern abbey m Mon- 
mouthshire; the abbey of St Sepnlehie, Wexford, founded shortly 
after the invasion by the Roches, loids of Foimoy; Ferns abbey, 
founded by Denuod Maemoi rough; and the abbey of Now Ross, 
founded by St Alban in the 6th century. There are a consider- 
able number of old castles, including Ferns, dismantled by the Parlia- 
mentary foices uudoi Sir Charles Coote in 1641, and Occupying the 
site of the old palate of the Macmor roughs; the mnssivc pile of 
Enniscorthy, founded by Raymond le Gros; Carrick Castle, near 
Wexford, tne first built by the English ; and the fort of Duncannon, 
which lias been garrisoned since the time of the Spanish Armada, 
and caused some trouble to Cromwell when in Wexford. 

WEXFORD, a seaport, market-town, and municipal 
borough, and Ike chief town of the above county, is finely 
situated on the south side of the Slaney, where it discharges 
into Wexford Harbour, on the Dublin, Wicklow, and Wex- 
ford Railway and a branch line of the Great Southern and 
Western, 82 miles south of Dublin and 15 south-east of 
Enniscorthy. Wexford Harbour, formed by the estuary 
of the Slaney, is about 3 miles from north to south and 
about 4 from east to west, and has an area of about 1300 
acres. A fine bridge of wood and iron 1500 feet in length 
crosses a narrow part of the estuary. The harbour affords 
splendid accommodation for shipping, but its advantages 
have been in great part lost by a bar at its mouth pre- 
venting the entrance of vessels drawing more than 12 feet. 
The construction of a'*pier at Rosslare connected with 
Wexford by a railway has, however, proved of great 
benefit. The town consists of the quay, about 1000 feet 
in length, with two narrow streets running parallel with 
it, and other smaller ones branching off at intervals. 
Some remains of the old wails and flanking towers still 
exist. The Protestant Episcopal church, near the ruins of 
the ancient abbey of St Sepulchre, is said to occupy the 
spot where the treaty was signed between the Irish and 
their English invaders in 1169. The principal modern 
buildings are the town-hall, the theatre, the court-house, 
the barracks, occupying the site of the ancient castle, St 
Peter's College for the education of Catholic clergy, the 
county infirmary, thb union workhouse, and a number of 
convents. The port has communication by steamer with 
Liverpool and Bristol. In 1886 the number of vessels 
that entered the port was 847 of 85,004 tons, the number 
that cleared 836 of 84,065 tons. The principal exports 
are agricultural produce, live stock, and whisky. Ship- 
building is carried on, and also tanning, malting, brewing, 
iron-founding, distilling, and the manufacture of artificial 
manure, flour, agricultural implements, and rope and 
twine. The population of the town in 1871 was 12,077, 
and in 1881 it was 12,163. 

Wexford was one of the earliest colonies of the English, having 
been taken by Fitzstephen. It was the second town that Cromwell 
besieged in 1649. It was garrisoned for William III. in 1690. 
In 1798 it was made the headquarters of the rebels, who, however, 
surrendered it on the 21 $t June. In 1818 the town received a 
charter from Aldomar de Valence, which was extended by Henry 
IV, in 1411, and confirmed by Elizabeth in 1508. By James I. 
it vm in 1608 made a free borough corporate, by the title of “ the 
town and free borough corporate of Wexford,” It returned two 
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members to parliament from 1374 till tbe Union, when they vac 
l educed to one. In 1885 it was included in the South Division 
of the county. 

WEYMOUTH and Melcombe Regis, a seaport, water- 
ing-place, maiket-town, and municipal borough of Dorset, 
England, is situated at the mouth of the small riser Wt*y, 
on Weymouth Bay, opposite the Isle of Portland, and 
on the London and South-Western Railway and a blanch 
of the Great Western, 7^ miles south of Dorcln-du, 27} 
west-south-west of Poole Junction, and 115}. irom London. 
It is formed of Weymouth, a fishing town ami seaport on 
the south-west of the Wey, and Meloombe Regis on the 
north-east of the river, the two towns being connected by 
a bridge reconstructed in 1881. An esplanade about a 
mile in length fronts the sea. To the south ni the 
esplanade is a pier of stone on wooden piles 1050 lent in 
length, erected in 1859 at a cost of <£12,000. Thchaibour 
lies between the pier on the north and the spur of land 
called the Hotlie on the south, and is protected by a < on - 
crete wall extending 500 feet northward from the JS ol lie. 
The principal buildings are the old town-hall, the* tnai hot- 
house, the guild-hall, the masonic hall, the royal Dorset 
yacht clubhouse, the theatre, the Tlojal Victoria Jubilee 
Hall, tie Weymouth and Dorset eye infirmary, the Wey- 
mouth royal hospital and dispensary, the Why mouth sana- 
torium for women and children, and the infantry barracks. 
Opposite the Royal Terrace is an equestrian statue of 
George III., erected in 1809 in commemoration of his 
jubilee. A marble statue was also erected to Sir 11. 
Edwards in 1885. A mile south-west of Weymouth is 
Sandsfoot Castle, a fort erected by Henry YI1L tor the 
protection of the shipping. There are a number of alms- 
houses and other charities. Weymouth has steam con- 
nexion with the Channel Islands, France, and various ports 
on the English coast. In 1886 903 vessels of 105,824 
tons entered the port, and 905 of 98,964 tons cleared. 
The principal exports are Portland stone, bricks and tiles, 
and provisions, and the imports are coal, timber, garden 
and dairy produce, and wine. Ship and boat building, 
rope and sail making, and brewing are carried on. The 
population of the municipal borough of Weymouth and 
Melcombe Regis (area 763 acres) in 1871 was 13,259, 
and in 1881 it was 13,715. 

Both Weymouth and Meloombe Regis are vciy ancient. The 
port is supposed to have traded with Tyrian merchants before the 
arrival of the Romans. Various Roman remains, including pave- 
ments and coins, have been, found. ’Weymouth was the sumo of 
Athclstan’s vengeance on liis half-brother Prince Edwin. It 
received a charter from Ethelred, which is preserved in Winchester 
cathedral. In the time of Edward the Confessor Weymouth and 
Melcombe were the property of the abbey of Come. Iii 1280 they 
formed a royal demesne and part of tbe dowry of Eleanor of 
Castile. Both Weymouth and Melcombe first returned member •> 
to parliament in the reign of Edward II. In 1347 they suit 20 
ships and 264 men for the siege of Calais. Queen l\bu g net of 
Anjou landed at Weymouth 17th April 1471, ami in 1500 Philip 
of Castile and his queen were driven into the port by stress of 
weather. In 1571 Weymouth and Mcleombo Regts were united in 
one borough, under the title of “ mayor, aldermen, bail ills, burgesses, 
and commonalty of the borough and town ot Weymouth and Mel- 
combe Regis.” The town was the scene of repealed conflicts dm ing 
the Civil War, having been taken by the Royalists 9tli August 
1641, and retaken in 1644 by the Parliamentary forces, who stoutly 
defended it against an attack of nine days’ duration m Febi uary of 
the following year. Originally the united borough sent four mem- 
bers to parliament (the only other place leturmng the same number 
being the city of London), but in 1832 these were reduced to two, 
and m 1 885 it ceased to be separately represented. Its importance 
as a watering-place dates from the limo that George QL selected it 
as his favourite resort in the summer season. On 6th December 1 881 
Weymouth was constituted a port, the limits to commence at St 
Alban’s Head, the limit of the poit of Poole, and to extend in a 
western direction along the coast to the western bank of the river 
Char, being the eastern limit of the port of Exeter, and 1o 
include the island of Portland. Among the representatives of 
the boroughs in parliament are Sir William Penn, father of the 
founder of Pennsylvania, and Sir Christopher Wren* 
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WHALE, 1 a namo applied rather loosely to various 
animals of the order Cetacea , tlie general characters and 
classi llcation of which have been described in the article 
M urn ilia (vol. xx. p. 391). All the members of the 
sub-order J I i/stacoteti, or Cetacea with whalebone, are 
called “ shales.” But of the Odo?Uocetl \ or Cetacea with 
teeth, only certain of the larger ones are so termed, the 
smaller species being popularly spoken of as “ bottlenoses,” 
“dolphins,” and “porpoise*”; yet so indefinitely has the 
word been applied that a true dolphin (Delphiaus tiiraio ), 
not t*\c( eding 8 feet in length, is described in some works 
as the “ smaller bottlenosed whale/’ 

Although by their mode of life so far ^removed from 
close observation that it is impossible to become as fami- 
liar with them in their natural condition as with many 
other animals, whales are in many respects the most 
interesting and wonderful of all creatures ; and there is 
much in their structure and habits which is well worthy 
of study, much that is difficult to understand, and much 
that loads to great generalizations and throws light upon 
far-reaching philosophical speculations. One of the first 
lessons which a study of these animals affords is that, in 
the endeavour to discover what a creature really is, from 
what others it is descended, and to what it is related, the 
general outward appearance affords little clue, and we must 
go deep below the surface to find out the es- 
sential characteristics of Its nature. There 
was once, and may bo still in many places, a 
common idea that a whale is a tkh. To 
realize the fallacy of this notion we ha*ve only 
to consider what a fish rt ally is, what under 
all the diversities of fomi, size, and colour 
known among fishes {here is common to them 
all, mul we see that in everything which 
chat acidizes a true fish and separates it from 
other classes, as reptiles, birds, and mammals, 
the whale resembles the last named and differs from the fish. 
Jt is essentially a mammal as a cow or ahorse, and simply 
nsemblca a fish externally because it hs adapted to inhabit 
the same element ; but it U no more on that account a fish 
than is a bnt, because adapted to pass a great part of it 5 
existence on the 1 wing in the air, nearly related to a bird. 
The whole structure of a wdiale is a most instructive in- 
stance of a type of organization which is common to and 
characteristic of the class Mammalia^ only specially modi- 
fied or adapted to a peculiar mode of life. Wo see in 
every pait the result of two great principles acting and re- 
acting upon each other, — on the one hand, adherence to 
type, or rather to fundamental inherited structural condi- 
tions, and, on the other, adaptation to the peculiar circum- 
stances under which it lives, and to which in all probability 
it lias become gradually more and more fitted. The external 
fish-like form is perfectly suited for swimming through the 
water; the tail, however, is not placed vertically as in 
fishes, but horizontally, a position which accords better with 
the constant necessity for rising to the surface for the pur- 
pose of breathing. The hairy covering characteristic of all 
mammals, which if present might interfere with rapidity 
of movement through the water, is reduced to the merest 
rudiments, — a few short bristles about the chin or upper 
lip, — which are often only present in very young animals. 
The function of keeping the body warm is supplied by a 
thick layer of non-conducting material, the ct blubber,” a 
peculiarly dense kind of fat placed immediately beneath 
the skin. The fore-limbs, though functionally* reduced to 
moro paddles, with no power of motion except at the 
shoulder-joint, have beneath their smooth and continuous 

* Joel., favtir ; Dan. and Sweet, Mnl ; Anglo-Saxon, Jrnel ; Germ,, 
wot, waljisch. The meaning apparently is “roller,” the word being 
closely allied to “wheel” (Skeat), 


external covering all the hones, joints, and even most of 
the muscles, nerves, and aiteries, of the human arm and 
hand ; and rudiments even of hind legs are found buried 
deep in the interior of the animal, apparently sukserv ing 
no useful purpose, but pointing an instructive lesson to 
those who aio able to read it. 

In w T hat follows a more detailed account is given of the 
best known of those species of Cetacea to wliieb the name 
“whale” is popularly applied, especially tho^e frequenting 
British wateis, than could be given under M vmm ilia. 

I. Sub-order MYSTACOCETI or Whab bone Wli des. 

Garnik Balsena. — The GieenUnd, or muii* propuly Aiciic, light Ch ten- 
whale (fitrfjr/LO nn/fifirttns) attims, when full-mown, a length of laud 
fiom 45 to 50 feet Its exUin.il foirii is shown in fig 1, iiom aught 
r archil diawing by Mr Kolxil (hay. In this species a] 1 tin pi euli- whale, 
antirs which distinguish the haul and mo nth of the vlnhs fiom 
those of oilier mammals have alt lined tlieir eieatost development. 

The head is of enormous size, exceeding om-thnd ol the whole 
length of the uualuio. The cavity of the mouth is a< tiully huger 
than that oi the body, tlioiix, and abdomen together. Tin upper 
j iw is \uynanow, but gicatly arched fiom lx fou* bur ku aids, to 
inert ase the # hcigbt of the canty and allow’’ (oi the go it length of 
the baleen or “whahbonc * blades; the tnotnimis rami oi the 
mandible an* widely sepaiated poriciioily, mid lmvi a still blither 
outward sweep beioie they meet at the sy mphjsis in tiont. giving 
the ilooi of the mouth the dupe ot an immens* spoon. The hah en 
blades attain the numbei ot 3S0 or liioie on each shh, and Uucc 
in the middle of the aeries luve a length of 10 oi some turn > lii 



TV.. 1.— Gucnlaud oi Arctic li^ht whale (Bohnui ay t<r<tu \ 


feet. They are blai k in colour, fine and highly rLutii 1 in uxtine, 
and fiay out at the inner ulge and ui<U into long, deliuitc, 
almost silky, but vay tough, ban The itnniLibh* devi lopim ut 
of the mouth and ol the stun hues in romtevimi with it, w hh h di v 
tinguislus the right whale among dll its uiiiis, is < n tu ol v m u 1 tlion 
to the nature of its food, It* is by this appmatus that it is t nalih d 
to avail itself oi the minute but highly nutations i ms tat cans awd 
ntuiopods wliirii swaim in inmunse shoals m tin sins it InipanK 
The huge mouth inabhs it to take in at on** tinii a tTi< k nt, 
quantity oi wait v filled v ith these small oie.tnisius, ami tin h ng( It 
and delicate stiurtun of the balem pm vide an < Hu lent riminer 
oi luiivsii ve by whu h tie* wat< r tan be dmimd oil. II ihe* bahen 
weu* rigid, and only a. long as is the apeituie briwetn the upper 
and lower jiuvs when the mouth is shut, a spaio would be hit 
beneath it win n the jaws w* te s< parafid, ilnmigh which the water 
and the minute paituhs of food would c si ape togitlnr. JSut 
instead of this tho long, slender, brush-like, clastic ends of the 
wdiahbone blades fold luck win u tho moulh ia i Instil, the fiout 
ones passing lx low the hinder oiks in a channel lying between the 
louguc and the lower jaw. Wlion the mouth is opened, their 
elasticity (ansi s tlem to siiaightru out like a how unbent, so Unit 
at whatever disfanic the jaws au* sepaiated the stmimr r< maum 
in perfect action, idling the whole of the intei val. The mprlisuif.il 
perfection of the amingomenfc is complete d by the great develop- 
ment of the lower lip, which rises stiffly above the jaw hone and 
prevents the long, slimier, flexible ends of tin bah on from being 
carried out wards by tho rush of water fiom tho mouth, whin its 
cavity is being diminished by the closure of the jaws and mi sing 
of tho tongue. 

If, as appears highly probable, tho “bowhoocl” of the Okhotsk 
Sea and Behring Strait belongs to this spirits, its innge 3s < ircum- 
polur. Though found in the seas on both sidis of Greenland, and 
passing freely from one to the other, it L never seen so far south 
as Cape Farewell ; but on the Labrador coast, where a cold stream 
sets down from the north, its range is somewhat Cuther, In l ho 
Behring Sea, according to Seammon, “xfc is seldom seen south of 
the fifty-fifth parallel, which is about the farthest southern extent 
of tho winter ieo, while in the Sea of Okhotsk its southern limit is 
about tho latitude of 54°.” As has been abundantly shown by 
Eschrieht and Bcluhardt S« the ease of the Greenland seas, “ every- 
thing tends to prove,” Seammon says, “that the ilal&na wyMictlvs 
is truly an rice whale,’ for among the scattered floes, or about the 



Southern 

light 

whale. 


524 


WHALE 


borders of the ice-fields or burners, is its home and feeding-ground. 
It is tine that these animals are pursued in the open water during 
the summer months, but in no instance have we learned of their 
Icing eaptuied south of where winter ice-fields are occasionally met 
with.’* The occurrence of this species, theiefoie, on the British or 
any European coast is exceedingly unlikely, as when alive and in 
health the southern limit ol its lange in the North Sea has been 
ascertained to be flora, the east coast ol Gieenland at 64 1 N. lat. 
along the north of Iceland towaids Spitsbergen, and a glance at 
a physical chart will show that there aie no cunonts setting south- 
waids which could hear a disabled animal or a floating carcase to 
British shores. To this a priori iinpiobability may be added the 
fact that no authentic instance has been recorded of the capture or 
stranding of this species upon any European coast, for the cases 
of its baling been reported as seen in Biitish waters maybe ex- 
plained by the supposition of one of the other species of the genus 
being mistaken for it. Still, as .two other Arctic 
cetaceans, the narwhal and the beluga, have in a 
few undoubted instances found their way to British 
shores, it would ho rash absolutely to deny the possi- 
bility of the Greenland right whale doing the same. 

Further details of the migrations and habits of this 
species are given under “Whale Fisheries” (see 
p. 526 below). 

The southern right whale (5. australis) resembles 
the last in the absence of dorsal fin and of longi- 
tudinal furrows in the skin of the throat and chest, 
but differs in that it possesses a smaller head in proportion to 
its body, shorter baleen, a different-shaped contour of the upper 
margin of the lower lip, and a greater number of vertebra. The 


of these whales have been taken within the last few years. In the 
Noith Pacific a very similar if not identical specie is nguiaily 
hunted by the Japanese, who tow the can uses ashore foi tin pur- 
poses of flensing and extracting the whalebone. Jn the tiopiral 
seas, however, according to Captain Mauiy's whale charts, light 
whales aie never or raiely seui ; but the southern it input** o< e m, 
especially the neighbourhood of the Cape ol Good Hope, Keiguc* 
ltsn’s Island, Australia, and New Zealand, is inhabit d by ‘Haiaik 
whales,” once abundant, but now lit ally criminated thiotidi the 
wanton destination of the females as they visit the b tys and mb U 
round the coast, then cunstaut habit in the landing time. Tin* 
range of these whales southward lias not ht» n Jiuu rielydf t< zmnu d ; 
but no species corresponding with the Arctic li^ht whtl hi ds 
yet been met with iu the Antarctic icy seas. 

Genus Megaptera — The whale commonly tailed “liumpl id ” i 
(Mtyaptera loops*) by whaleis, peihaps on account ui the Ion 1 




Fig. 2.— Southern right whale (B. aubtralu*). 


genus inhabits the temperate »eas of both northern and southern 
hemispheres and is divided into several species according to their 
geographical distribution :—B. biseayeasis of the North Atlantic, 
B . ptpoinca of the North Pacific, B. austrahs of the South 
Atlantic, and B. anthpodanm and B. nom-zehindi& of the South 
Pacific. But the differential characters hy which they have been 
separated, external as well as anatomical, aie slight and subject 
to individual variation ; an? the number of specimens available 
for comparison in museums is not yet sufficient to afford the neces- 
sary data to determine whether these characters can be regarded as 
specific or not. The most interesting of these is the right whale, 
which was formerly abundant in the North Atlantic, hut is now so 
scaice as to appear verging on extinction. This was the whale the 
pursuit of which gave occupation to a numerous population on the 
shores of the Basque provinces of Franco and Spain in the Middle 
Ages. From the 10th to the 16th centuries Bayonne, Biarritz, St 
Jean do Luz, and San Sebastian, as well as numerous other towns 
on the north coast of Spain, were the centres of an active whale 
“fishery,” which supplied Europe with oil and whalebone. Iu 
later times the whales were pursued as far as the coast of New- 
foundland. They were, however, already getting scarce when the 
voyages undertaken towards the close of the 16th century for the 
discovery of the north-eastern route to China and the East Indies 
opened ont the seas around Spitzbergon ; then for the first time 
the existence of the Greenland whale became known, and henceforth 
the energies of the Europeau whale-fishers became concentrated 
upon that animal. It is a singular fact that the existence of the 
Atlantic right whale was quite overlooked by naturalists till lately, 
all accounts referring to it being attributed to the Greenland whale, 
supposed onco to have had a wider distribution than now, and to 
have bean driven by the persecution of man to its present circum- 
polar haunts. To the two Danish cetologists Eschricht and Bern- 
hardt is due the credit of having proved its existence as a distinct 
species, from a careful collation of numerous historical notices of 
its structure, distribution, and habits ; and their restoration of the 
animal, founded upon those documents, has been abundantly con- 
firmed by tho capture of various specimens in recent times, showing 
that it still lingers in some of the localities where it formerly was 
so abundant. The only known instances of its occurrence on the 
coasts of Europe in modem times are in the harbour of San Sebas- 
tian iu January 1654, in the Gulf of Taranto, iu the Mediterranean, 
in February 1877, and on the Spanish coast between Guetaria and 
Zarauz (Guipnzcoa) in February 1878. The skeletons of these throe 


whales are preserved in the museums of Copenhagen, Naples, and 
San Sebastian respectively, On the coast of the United States several 


r«a. 3.— Humpbacked whale (Megaytem Imp ). 
hump-like foim of the dorsal fin, is leiy distinctly (*har«n teri/ed 
from all <$heis of the group, especially by tin humerne b ngtfi of 
the pectoral fins or flippers, which aie iuduitod m s< jllopul along 
their matgins, and are, except at their bne, ol a while (olotu, 
nearly all the rest of the houy bang black. It diifira fiom the 
light whale and lescmbles the rmqual iu having the dm ol th< 
tlnoat and chest marked with deep lougifudiuil iiinmra. The 
baleen plates are short and bread and of a dup bhuk ndour. 

Though common ill the Noith Atlantic belwuu Nor- 
way and Greenland, this whale dots not ImjmntJy 
appear on the coasts ot the ihitidi Ishs. Uue raim* 
a&hoie at Newcastle in 1830 ; another, a young one, 
was taken in the estuaiyol the Dee in ’hbd and its 
skeleton is preserved in the Liverpool mum uni ; and 
a nearly full-grown animal was euplmed in the mouth 
of tlie Tay in the winter of 1883-84. The usual length of the adult 
ranges fiom 45 to 50 feet. Whales ol the gums Majuj^ua «u* 
found in the South Atlantic and in both the Noith and tin South 
Pacific. They lesemble those of British seas so c]os<ly that i1 is 
doubtful whether the differences with h have bi<n oho usd, and 
upon which several species have hem founded, may not have bun 
individual peculiarities j but zoologists have not )<l had the op- 
portunity of examining and oonipanng sueb a m m s ol spu imcn> 
of different ages and sexes from different localities as would be 
necessary to determine these points satisfactorily. 

Genus Balsenoptera.— The roi quids or im whales luve the fioiqud 
plicated skin of the throat like that of Mujuptmt, the funo\u<>r hit 
being mote numerous and cdose-set ; but the pectoral tin i, com- whale, 
paratively small and the dorsal fin distinct and fid rule. The head 
is comparative ly small and flat, and pointed in front, flu baleen 
short and coarse, the body long and slender, and the tail v< ly mm U 
compressed before it expands into the “flukes.” The rorqual*- aio 
perhaps the most abundant and widely distributed of all the w hales, 
being found in some of their modilirations in all seas, exetpf tho 
extreme Arctic, and probably Antarctic*, regions Owing to the 
small quantity and inferior qualify of their wdmhhone, Hie com- 
paratively limited amount of blubber or subcutaneous fat, and ilieir 
great activity and the difficulty of rapturing them by tin* old 
methods, these whales wore not until raently an object iff jmisuit 
by wdiale-fisbcrs ; hut, since the intioduction of steam- vessel^ ami 
especially of explosive harpoons fired liom guns, in the place of 
those hurled by the human hand, a regular fishray has been 
established on the coast of Finmark (see p. 52b below ). There are 
four distinct species of this genus in British seas. ( 1 ) (jahvHoyU m 
sibba/dii , the “blue whale,” the largest of all known animals, 
attains a length of 80 or even sometimes 85 feet. Us colour is 
dark bluish grey, with small whitish spots on the breast ; tlio 
baleen is black ; the flippers are larger pi opor Ilona Hy Hmn in other 
rorquals, measuring one*&evcnth of the total length ot the body ; 
and the dorsal fin is small and placed vmy far Wk. This wlmlo 
has usually 64 vertebra, of which 36 bear ril>s, Jake the others 
of the genus, this species seems to pass the winter in the o|K»u 
seas, and approaches the coast of Norway at the end of April or 
beginning of May. At this time its solo food is a small crustacean 
{Buplmmia inemte ), which swarms in the fltmlH. Several speci- 
mens have been taken on the British coasts, two fine skeletons from 
the Firth of Forth being preserved in the Edinburgh museums. 

(2) Balmnoptm musculus, the common rorqual, 1ms a length of 05 
to 70 feet, is of a greyish slate colour above and white underneath, 
ana the baleen is slate colour, variegated with yellow or brown* 
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It lias usually 62 vertebrae, of ■winch 15 Lear ribs. This is the 
commonest of all the large whales on the British coasts; sraioely 
a winter passi -> without the body of one being somewheie washed 


side ral >ly behind th c end of the snout. The low or jaw is exti eniely 
imiuw r , and has ou each side from twenty to tw'iufy-fne stout 
conical teeth, which furnish ivoiy of good quality, though not in 
sulhciait bulk fot most of the 
purposes for which that ai licit* is 
itquircd. The uppei teeth aie 
quite mdiuientaiy and buried in 
the gum. The pec toral im or 
ilipper is short, hi wad, and turn* 
cated, nnd the dois.il fin a mere 
low protuberance. Tlie geiieul 

nc, 4.— Common roiqual (I'xiUnnpfera mvvidv *). coloui of the surf it o is black above 



a shore , usuallj aftt r stoimy weather, and moie frequently on llie 
south < 0 , 1 st, j*. this spi cies has a more southern range than the last, 
and fn quen fcly entus the Mediteiiauean, It feeds largely on fish, 
and is frequently seen feasting among shoals %jf Innings, (li) 
ttuhi nopfertt bow tits , often called Rudolplu’s whale fiom its fust 
dc si liber, is a sm ilh-r species, ^eaicely attaining a length of 50 fee t. 
ft is bluish black above, with oblong light-coloured spots, whilst 
the under paits an* moie or less white ; the whole of the tail and 
both subs of the flippers are black ; the baleen is black, ami the 
bndly ends fine, culling, and white; the flippers are vuy small, 
mruHiring out*-* l< venth of the total length of the body. Theie 
an 56 vertebur, with 14 pairs of ribs. This species, according to 
Col hit, lords ehiefl) on minute crustaceans, mainly Cal an us Jinmur- 
clann and Eupfotvsia mentis, and not on fish. Until lately it was 
considered the mrest of the whales of European .seas, and was 
only known io science from a few individuals stranded on the 
crusts of northern Europe at long intervals, the skeletons of which 
hive been preserved in museums. The most southern point at 
which if has been met with hitherto is Biarritz in France. Sim e 
tin establishment of the whaling station near the Noith Cape it 
hii been showm to ho a tegular summer visitor, and in 1885 771 
individuals w'erc isiptuied on the coast of Finmark. f f) Balmoptcra 
mfiafrt, the lesser tin whale or rorqual, is the smallrst species found 
in the northei u sc as, randy exceeding 30 feed in length. Its colour 
is greyish black above, whilst the* under side is white, including 
the whole of the lower side* of the tail ; the inner bide of the 
ihpptis is white ; and there is a broad white hand acioss the 
outtr side, whirh is t very characteristic mark of the species; the 
balu n is \< Uovld) white. The dorsal fm in this and the last 
i pc cits i> comparatively high, and placed far fox wards on the 
body. This wh do has usually 48 vertebra*, of which 11 bear ribs. 
It is common in summer in the fjords of Norway, and is oft cm 
seen around the British Isles. It has boon taken, though rarely, 
iu the Mediterranean, and it ranges as far north as J^avis Shari. 
I’orquals are met with iu almo.st all seas throughout the* world, 
but further and mom accurate observations are required bufoio 
their specific iharactm and geographical distribution can be mudo 
out. Neatly all the individuals hitherto examined with any care, 
v halter from the North Pacific, the Australian seas, or tho Indian 
Ocean, come very near in structure to one or the other of the 
Atlantic foims described above, so much so that some zoologists 
have bt en induced to believe that there are but four species, each 
of which has a wide, almost cosmopolitan range, while others have 
described and named almost every individual specimen captured 
as belonging to a different speiies. 

Two totally distinct forms of whalebone whales, Each lunettes 
I gluteus, the grey whale of the Nmtb Pacific (California and Japui), 
and NtMtmui munjhutUt of New Zealand, have never been found 
in the British was (*c j c vol. xv. p. .>1)5). 

II. ODONTOCETT or Toothed Whales. 

Only one member of this group, the sperm wdialo or cachalot 
( Vhpittr mcrocephalns), rivals the large whalebone whales in size, 
its length and bulk being about equal to, or somewhat exceeding, 



Fro 5.— Sperm whale {PhyveUr mcroceiMufy 

the Arctic right whale, from which, however, it is very different in. 
outward appearance and in structure. The head is about one-third 
of tho length of the body, very massive, high and tinucatcd iu 
front, owing its huge size and remarkable form mainly to the peat 
accumulation of a peculiarly modified form of fatty tissue, tilling 
the litrgp hollow on tho upper surface of the skull The oil con- 
tained in culls in this great cavity, when refined, yields sper- 
maceti, and the thick covering of blubber, which everywhere 
envelopes the body, produces the valuable sperm-oil of commerce. 
Tim single blowhole is a longitudinal slit, placed at tho upper and 
anterior extremity of tho head to tho left side of the middle lino. 
Tho opening of the mouth is on the under side of the head, con- 


and griy below, the colours gradually sheading into *arii olhn. 

The only known speats ot spam, whale is one of the mo*>f wnb ly 
distributed of annuals, bang met with, usurily in buds or 
“w bools,” in almost all tiopual and subtropical s< as, hut not oc- 
curnug, exc opt accidentally, in the Polar ugions. Not wniio- 
quently speamens 'q>pear on the ioa>>ts of Cheat Britain, but only 
as solitaiy stragglers, or as dead 'ar<a.*fs, iio.it* d noithwauU by 
the Gulf Stream. It is imarkible that every case ot which we 
have an accurate reeoid has been an old mail*. The food of the 
sperm whale runsists mainly of various spec ns ot coph ilopot Is 
(squid and cuttlefish), but they also eat fish of confide) able si/c. 

The substance tulhd “ ambergris,” foimnlyused mmednmo and 
now' in peifrimeiv, is a concretion formed m the intestine ot this 
whale, and is found floating on the smfat e of the seas it inh tbits. 

Its genuineness is proved by tho piesenee of the homy beaks of 
the cephalopoda on which tho whale feeds. 

The remaining Odontoeell are all animals of much smalhr si/r* Rottle- 
thaii the spurn w r halo, but to .seven al of them the naim clince 
“ whale” is commonly applied. Tin hyperoodon, souic tinn while, 
called “bottlenose,” a name also vagin lv given to several species 
ofdol])hin, is a regular inhabitant of tin North Atlantic, passing 
the summer in the Spitsbergen a**i& and going farilur south in 
winter. It m alii* d to the spurn whale, and jr-uables it iu 
possessing a large store of oil in tin upp< i pmf of tbi In id, wlu< h 
ji»lds spermaceti whin refined ; on this ai count, and abo for tho 
sake ot the bluhbei, wfiit h suppli* s ait oil almost indistinguishable 
fiom &penu oil, this whale has br<n the object ot a i< gular t laso 
in r< rent )ear.s, It is .staled in the aitii lo jSlA.VM \LJA (vol, m . p. 

390) that there are two spe< its ol tins gums, ]]>/}# ronthm eostrufu , 
the common hyperoodon, and II. fgttjron^ attaining whui adult, 
respectively, the length of 21 and 30 fe*t ; but incut inv*-ligi- 
t ions have .shown that tho lathr is the male and the iormu the 
female of the same species. Tin y feed ext lushcly on cephalopoda, 
and are piattreally toothless; the only teeth which «\id in tin* 
adult,-— namely, a small pair at tlto front of the low ei jaw,— no 
concealed beneath the gum during life. Small* r allied spot i< s, b< - 
lunging to the guicra El plans dnd^frwphxfaii, ouasionaliy find 
their way into British seas, but their pioper habitat appeals to bo 
the South Seas. 

It frequuitly happens that large hails or "schools” of whales <Vin ; or 
are captured in biys or inhts on the rn*ky coasts of Badland, pilot 
or the Orkney or Shetland Islands. Tin se aie tin* e -u-cnlh d ( ahng w h do. 
or pilot whale ((llufriaphalm tndtv ,) , the giiudlival of the Faioc 
IsLmdas ami Nonvcguiis. They attain the length of 20 fot, 
and are of a ncaily unifoixn black adorn*, except a line down the 
middle of the under sulfa* e, w Inch is gn y Tin y are i hai.tct* i w d 

by tlu* round or globose form of the lbte-jnrfc of the bead, <><c,a- 
sioned by tho gnat development of a cushion of fat placed over 
the rostrum of tho skull in lionl of the blowhole, and by the gteat 
length and narrowness of the pectoral fm. Their distant ion in 
laige numbers, amounting sonn times to lunuliedw nt a 1 line, arises 
from their eminently sociable cliametir and their habit, when 
attacked, of rushing together and blindiy/ollowing the leadcis of 
tho held. When they arc seen in the neighbourhood of land, the 
iishermeu endeavour to get to seaward of them m then boat.-, and 
with shouting and firing of guns to drive than into a 
bay or fjord, pursuing them until they tun thomsi Ives 
on shore in their alaim. 

The beluga (UtfpJiinupft ru$ hums) is often calhd the Briuga 
u white whale," though siareely exceeding the length of or white 
12 feet. Its colour is almost pure white, and it has no whale, 
dorsal fin, hut a low ridge iu its place. It is an in- 
habitant of the Aictie seas, extending on the Ameiu in 
coast as far south as tho river St Lawrence, which it astenda for 
a considerable distance. Several instances of its oecunenet* on the 
coast of Scotland are recorded, and it has been kept for some time 
in captivity in America, and even in London. Its external char- 
acters arc represented in vol. xv, p. 390, fig. 50. 

The other cetaceans of this group are gencially distinguished as 
narwhals, grampuses, kilims, bottlenobes, dolphins, and porpmaes, 
and are not usually called whales, 

“Wo have no certain knowledge of the existence of whalebone Fossil 
whales before tho latter part of the Eoeeue period. The earliest species, 
known forms were allied to tho existing mlmmtem. Right 
whales {Bal&na), as might bo expected in tho ease of such a highly 




526 WHALE 


specialized form, Lave not Leon found older than tin* Pliocene ; and 
it is intmsting to note that, instead of the individuals diminish- 
ing in bulk an m* appioaeh the times we live in, as with many 
oilier gioiqh ot animals, Llie contrary has been the ease, no known 
extinct species of whale equalling in si/e those that are now to ho 
met with in the ocean. The si/e of whales, as of all other things 
whose most staking at fcributo is magnitude, lias been greatly ex- 
agg< lated ; but, when reduced to the limits of Ruber fact, the Gieen- 
Uud light wdiale of 50 feet long, the sperm whale of 60, and the 
gioat northern lotqual [JJahinoplera sibhahhi) of 80 exceed all 
other oigamc struct utes known, past or present. Instead of living 
in an age of degeneracy of physical growth, we are in an ago of 
giants, but, it may lie, at the end of that age. Through count less 
ages of time whales have been grail mdly shaped into their present 
wonderful torn and gigantic si/e ; but the vciy perfection of their 
structure and their magnitude combined, the rick supply of oil 
protecting their internal parts from cold, the beautiful apparatus 
of whalebone by which their nutiition is provided for, have been 
fatal gifts, which, under the sudden revolution produced on the 
surface of the globe by the development of the wants and aits 
of civilized man, cannot hut lead to their extinction in the not 
far future. (W. IL F.) 

Whale Fisheries. 

Commercially these may he conveniently classified under three 
heads, — the British, the American, and the Norwegian. The im- 
plements used, and the mode of capture of the different kinds of 
whales, being for the most part the same in all cases, the detailed 
account given below may bo held to be of general application, 
unless the contrary is expressly stated. 

Whaler. The V'hahr is a vessel of from 400 to 500 Ions gross register, 
rigged either as a ship or a barque, and provided with auxiliary 
engines of some 75 horse-power. Built after the strongest fashion, 
she is protected along the water-line by an additional planking of 
iron baik, an Australian wood oi great hardness ; the hows arc 
strengthened inside by beams and knees and outside by plates of 
iron. Underneath the hold-beams about 50 iron tanks are fitted, 
each capable ot containing 200 to 250 tons of oil ; above the hold- 
beams a deck is laid, engine and boiler space^ being reserved in 
the stem. A vessel of this description carries 8 wdiale -boats, 
and is manned by 50 to 60 hands all told. Her working expenses 
at sea, exclusive of insurance and interest on capital, are about A500 
per month, and her cost as slio leaves the builder’s hands, sup- 
plied with all appurtenances, but exclusive of sea stores, is about 
Whale- £17, 500. The tehak-lmt is 27 feet in length and 6 feet in breadth, 
boat. with a depth amidships of 2 feet 6 inches. The bow is covered in 
for the distance of a few feet, forming a sort of platform, through 
w’lxich there project two wooden posts, that farthest forward being 
called the “gun -bollard he&d,” on which the harpoon gun is 
mounted, while round tho other, farther aft, Iho whale-line is run. 
At the faLem, between the “bead hoards,” a pulley is sunk, over 
which the whale-line glides. On the port how, beside the gun- 
bollard head, a small tub is fitted, into w’hich is coiled that part 
of the whale-line known as the “foregocr.” The after-part of the 
boat, as well as a part amidships, is fitted up for the reception of tho 
whale-lino. The whale-boat is manned by five oarsmen and a 
boat-stoorer. The bow oar acts as liarpooner and has charge of the 
boat; the stroke oar is “line-manager” and watches thowhale- 
Harpoon line while it is running. The harpoon gun, now almost univer- 
gun. sally used, measures 4 feet 6 inches in length and weighs 75 lb ; the 
barrel is 3 feet long with 1 J inches bore and is mounted in a 
wooden stock, tapering behind into a pistol handle, The weapon 
is fired by means of percussion enps, doghead, and trigger-line, the 
nipples being protected from sea spray by a movable brass cover. 
Mounted in a swivel on tho gun-bollard head, the harpoon gun 
from its elevated position commands both bows as well as right 
ahead ; and with a charge of 11 drachms of powder it projects the 
Hai> harpoon with force and precision to a distance of 25 yards, har- 
poons. poons are of two kinds, known respectively as gun and hand 
harpoons ; the former are used as weapons of attack, the latter 
to assist in securing a whale that is already harpooned. The gun 
harpoon measures 4 feet in length and weighs 12 lb. The “ shank, ” 
or that part which enters the gun, is perforated throughout its 
length by an elongated slit, so as to allow the “shackle ” connecting 
the harpoon with the line to remain outside tho mouth of the gun 
when the shank is inserted in the barrel. When tho gun is fired, 
the shackle travels along the slit until it is brought up by the 
butt, where the two rods of which the shank is composed unite, 
and after that the line is drawn out by the harpoon. The head 
of the harpoon is triangular and flattened, the two sides being con- 
tinued backwards to form the barbs, which may be movable or 
fixed. When movable, they axe attached to the head by steel pins, 
and previous to being fired fold backwards and lie parallel to the 
shank ; the weapon having pierced a whale, and the strain on the 
whale-line causing it to retract the barbs spread out and assume a 
transverse position, so as greatly to impede the withdrawal of the 
instrument The hand harpoon is a light and efficient weapon, 


which was introduced by the Americans, by whom it is known as 
a “toggle 11011.” It consists of a head and shank of iron, and is 
mounted on a wooden stock, by wbidi it is darted. The head, a 
flattened piece of steel, somewhat tiiangulai in form, ib connected 
with the extremity of the shank by a steel pin, on which it pivots 
and moves freely. Previous to use the head folds back along the 
shank, in which position it is retained by a wooden pin. After 
the weapon has been darted into a whale, tho strain on the line 
breaks Hie wooden pin, and the head assumes a position at right 
angles to the shank, somewhat in the fuim of the letter T, and’ 
becomes transfixed in the fibrous tissue under the blubber. The 
shank is a rod of jj-inch iion, 2 feet 6 inches long, expanding at 
ith upper extremity to form a socket to leceive the wooden stock. 

The hand harpoon measures 8 teet in length, and, exclusive of 
the line, weighs 10 lb. Expert liurpooneis can dait the weapon 
about 5 yaids with, considerable force and accuracy. Jllutk-line Whale- 
is three-stranded lope, 2\ inches in circumference, composed of the line, 
finest hemp, 32 yarns per strand ; 600 fathoms ate coiled into each 
whale-boat. The line is joined to the harpoon by the “foregocr,” 
a piece of rope somewhat lighter and more pliable than whale-line. 

The foregoer being the only pait of the line drawn out by the 
harpoon while in flight, its length, usually from 10 to 12 fathoms, 
regulates the distance the harpoon may bo fired. The whalc-lance Whale- 
con sivfcs of a simple rod of J-ineh iron, 6 feet long, one end flattened lance, 
to form a small lance-shaped point with cutting edges, the other 
expanding to form a socket to receive a short wooden handle. Gun 
lances, bomb lances, and exploding harpoons of various forms and 
devices have from time to time been introduced ; but, mainly from 
the fact tf$t in recent years the difficulty in securing a cargo lies 
not so much in effecting the capture of the animal as in discover- 
ing its whereabouts, and in approaching sufficiently near to permit 
the use of tho harpoon, they have never come into general use. 

Whether the ship is cruising amongst loose ice under canvas Whale- 
or lying “made fast” to a floe, a careful look-out is kept on board hunting 
from the ciw’s nest (a barrel lashed to the main-top-gallant mast- 
head) as w r ell as from i he deck. Immediately on a whale being seen, 
boats are manned and sent in pursuit. If the animal is feeding, 
which it generally does when near the surface by swimming back- 
wards and forwards horizontally round an ellipse, great caution is 
necessary to prevent its becoming aware of the approach of the 
boats. On the other hand, if the whale is “spanning,” swim- 
ming in a decided direction and appearing at the surface at in- 
tervals more or less regular, less caution is observed. In either 
case as w T ell as under less usual eircumslaneos the whale-boat, 
endeavouring to keep out of the angle of vision of the animal, 
approaches it from behind, swiftly but quietly ; the liarpooner 
rises to his ''gun and points it at the animal's back, withholding 
his fire, however, until within as short a distance as possible. 

On being harpooned the Greenland right whale usually dives per- 
pendiculaily, remaining under water about forty minutes and 
drawing out some GOO to 700 fathoms of line before it returns to 
the surface. Whales descend with such velocity that they have 
been known to break their upper jaw by coming into violent con- 
tact w ith the bottom even in 400 fathoms of water. Before tho 
animal has returned to the surface other boats bavo arrived upon 
the scene, and, on the reappearance of tho whale, give chase and 
attach more harpoons. Again the whale dives, but soon returns to 
the surface, still more exhausted. Whenever its motions become 
sufficiently slow to permit the approach of the boats, the lance is 
used, a few thrusts in tho region of the heart or lungs being speedily 
fatal. Quantities of blood arc thrown up by the spiracles ; the 
animal lashes the water with its fins, and, after rushing violently 
through the water in its dying agony, rolls over on its side and 
lies stiff and rigid at the surface. Under favourable circumstances 
the capture of a full-grown whale from the time of first harpooning 
until its death occupies from one to one and a half hours. The 
operation of flensing ia next performed. The body of the whale is 
lathed lengthwise alongside the ship with its under surface above 
water; the “cant-purchase,” a powerful tackle, is then attached 
to the commencement of a transverse slip of blubber cut at the 
neck, known as the “cant-piece.” By means of the cant-purchase 
the body is caused to rotate, whilst the fat is removed from the 
different parts as they appear above water in largo “slips” or 
“blanket -pieces,” each a ton or more in weight After being 
received on deck, tho blubber is cut into pieces about a foot square 
and stowed into the “’tween-decks.” The whalebone is removed 
from each side of the upper jaw as it appears above water en bloc. 

The process of “cutting-in” occupies the ship’s company about 
three hours. The only subsequent operations are the cutting up 
of tho blubber into small pieces and its stowage in the oil tanks. 

The removal of the gum from the whalebone, the separation of the 
plates, and their stowage in the ’tween decks are operations per- 
formed subsequently. 

British Fisheries. 

Greenland Bight Whale . The Greenland right whale (Balmm Green- 
mystketus) is found amongst, or in the near vicinity of, the Polar landfish- 
ice. Its habitat, however, is materially reduced in extent by the ing. 
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shallowness of many parts of the Arctic Ocean— e.q. , of the Barents 
and Kara Seas and the sea to the north of Siberia— localities where 
the species is quite unknown. The Ming is prosecuted off Green- 
land and in Davis Strait by the British, and at Behring Strait by 
the Americans. 

Sailing either directly from the home ports in April or proceeding 
thither after prosecuting the sealing, tire British whale ships arrive 
at the n oi tli Greenland whaling-gi omuls off the west coast of Spitz- 
‘hergen eaily in May. If it is a 44 close ” season, Lc . , if the ice of 
the fluent* Sea tomes west round the south end of Spitzheigen, 
and effects a junction with the Greenland ice, so as to form a south- 
east pack, the ships have sometimes to force their way through 
‘•oveial hundred miles of ice before reaching the grounds. On 
the other hand, if it is an 44 open ” season, as more usually occurs, 
tho hairier ice in lat. 80° may be reached without hindrance. In 
musing for whales certain indications arc sought which the whale- 
men know by experience to be favourable to the appearance of tho 
animal. The first of these is 44 whaling ice,” or modeiately loose 
ice with close pack or lloes in tho neighbourhood. The second is 
uhundauce of food. Tho presence of this condition may be as- 
certained by a surface net, or it may be inferred from the colour of 
the water, which varies from the barrenness of clear cold cerulean 
to the richness of opaque and warm olive green. The crustacean 
Calami s finmarchicus , the pteropod Olione limacim, and the gas- 
teiopod Limacina hdiema are amongst the most abundant forms, 
tlie first-mentioned contributing perhaps nine-tenths of tho whale’s 
food. Yet veiy little is known positively as to the food of the 
Greenland right whale. According to whalemen (and the idea lias 
hitherto been generally accepted by naturalists), the aflimal lives 
upon various invertebrate forms, such as Jctinix, Schix, CUoncs , 
Med usx } Cancri, and Helices. Scoresby states that some of these 
genera are always to be seen wherever whales are found stationary 
and feeding. Dr John Murray, however, is of opinion that whales 
also resort for food to the larger forms of pelagic fauna which exist 
in the immediate vicinity of the bottom of the ocean, and the 
presence of which was ascertained during the course of the 4 4 Chal- 
lenger” investigations. The third condition is abundance of the 
higher forms of life, such as birds, especially guillemots ( Uria grylla) 
and looms (Alca arm), also narwhals (Monodon mo/ioceros), seals, 
hoars, &c. The whales make their appearance amongst the ice 
near tlio sea edge about 15th May, but only remain in the locality 
until the opening of the harrier ice permits them to resume their 
northward journey, for usually about the middle of June they 
suddenly disappear from these grounds, and are last seen going 
north-west. The north Greenland whale-fishing is then over for 
the season. If unsuccessful in obtaining a cargo at the northern 
grounds, the whale ships next proceed southwards as far as lat. 75°; 
then, if the sea is sufficiently open, they penetrate westwards until 
the coast of Greenland is visible. There they cruise amongst tho ice 
until August, when the darkness of the nights puts an end to the 
fishing. 

Davis If the south-west fishing is first prosecuted, the vessels arrive 
Strait at the ice edge near Resolution Island in April. Here, although 
fishing, numbers of large whales are usually seen, yet, owing to the boister- 
ous weather and the compact nature of the ice, the libbing is seldom 
very successful, so that the majority of the vessels, after pro- 
secuting the 44 saddle” sealing at Newfoundland or Greenland, pro- 
ceed direct to Disco, where they usually arrive early in May. Tho 
whales make their appearance at South-East Bay about 15th May, 
and here, where once a great fishing was carried on, a few whales 
may be killed, The dangerous passage of Melville Bay is next 
performed and the whale ships, entering the north water in June, 
push on towards tho sounds. If there is a 44 land-floe across,” i.e., 
if the land-ice of the west side is continuous across the entrance 
of Ponds Bay and Lancaster Sound, whales will be seen in consi- 
derable numbers and good cargoes may bo obtained ; but imme- 
diately the land-floe breaks up the whales depart to the westward, 
When there is no land -floe across, the whales proceed at oucc 
into the secluded waters of Eclipse Sound and Prince Regent 
Inlet, whore they resort during the summer months. At this 
season of the year most of the vessels cruise in the sounds, while 
a few search the middle ice, until the darkness of tho August nights 
compels them to seek an anchorage in some of the harbours of the 
west side, where they await the return of the whales south. This 
migration takes place on the formation of young ice in the sounds, 
usually in the latter part of September, Only tho larger in- 
dividuals, however, and the great majority of these males, come 
dose down along the land of the west side. These tho ships send 
their boats out to intercept, and this forms the inshore fishing or 
44 rock-nosing ”, which is continued until the formation of young ice 
drives the vessels out of thoir harbours, usually early in October. 
Hud- A few vessels, American as well as British, occasionally enter 
son’s Bay Hudson’s Bay and prosecute the fishing in the neighbourhood of 
fishing. Southampton Island, and even enter Fox Channel. There are 
whaling-stations in Cumberland Inlet, and a few vessels usually 
remain all winter, ready to take advantage of the opening of the 
ice in the following spring. Here, the young as well as the old 


whales make tlieir appearance in May j the former have migrated 
south during the pievious autumn amongst the anliipolago of 
islands forming the west side into Fox Channel, thence by Hudson’s 
Strait to the pack-ice oil Resolution Island, where, together with 
the old whales, they probably winter. Early in May the whale- 
men drag thoir boats over the ice to the open water at the floo 
edge, .and the whales are seen amongst the pack-ice in the ofling, 
the younger whales being nearest the land-floe. Encampments aie 
formed along the floe edge, ami the fishing is continued until the 
whales migrate north in J unc. 

Tho average full-grown Greenland right whale yields about 15 Produce 
tons of oil and 15 cwts. of whalebone, although individuals are ofGreeu- 
oeeasioually killed which yield neatly 30 tons ol oil and 30 cwts. of land 
whalebone. The whalebone consists ot about 590 slips, the longest whale- 
measuring 10 feet 6 inches and weighing 5 j lb in an average animal, fishing. 
12 feet 0 inches and 9^ lb in a very laige one. The *" following 
table shows tho returns of these fisheries from 18(50 to 188G in- 
clusive, in so far as British vessels were concerned. It will ho 
seen that a constant decrease has taken place both in the number 
of whales killed and in the total value of the produce. The price 
to which oil lias fallen little more than pays the expense and 
trouble attending its being taken on hoard and its subsequent pre- 
paration for the maikct, and there can lie little doubt that, hut 
for the high price which whalebone comm amis, the fishing would 
long ere tliiS have been abandoned as unrein unurative. 
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History.— As already stated (see above, p. 524) a right whale fishery History 
of great importance was prosecuted in the temperate waters of the ot Greeu- 
Atlantic at a very early period, more especially by the hardy seamen land 
of the Basque provinces from the 10th to the 16th century. Author- whale 
ities are now agreed that the whale pursued was Balsew biscay - fishing. 
ends, which differs from B. mystieeius in its smaller size, its greater 
activity, and its more southern disi ribution. The Greenland right 
whale fishery owes its origin to Henry Hudson’s first voyage to 
Greenland and Spitzbergen in 1607. His-glowing accounts of the 
great numbers of whales and morses led to the despatch of Jonas 
Poole to the Greenland Soa by the Muscovy Company, and the 
success of his four voyages (1609-1612) speedily attracted the 
vessels of other nations. For a time the English endeavoured to 
obtain a monopoly of the fishing ; but, the other nations resisting, 
hostilities were engaged in, which resulted in the discomfiture of 
the English hy a Dutch fleet in 1618. Thereafter it was agreed 
that different parts of the Spitzbergen coast should be allotted to 
different nationalities. The English interest in the industry, how- 
ever, declined, and the fishing fell mainly into the hands of the 
Dutch, who until 1640 also carried on an important fishing in the 
seas surrounding the island of Jan Mayen, Meanwhile they did 
not neglect the Spitzbergen fishery, in which 10,019 whales were 
taken by them in the ten years 1679-1688. About 1680, when 
their fishing was probably at its most prosperous stage, they had 
260 vessels and 14,000 seamen employed. Their fishery continued 
to flourish on almost as extensive a scale until 1770, when it began 

i The figures given are the values of “size-bone,” i.e., slips of whalebone 
exceeding 6 feet in length, which is twice the value of whalebone tinder that 
length, so that before the exact value of the produce could be arrived at it 
has been found necessary io compute 17 per cent, of the whalebone at half the 
figure given, being the proportion of whalebone underside in an aveiago whale. 
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to decline 1 , and finally, owing to tho w*u, came to a close before the 
end of the centiuy. At the same time the Oilmans prosecuted 
tho fishing to a very considmhle euent : 79 vessels fiom Hamburg 
and I lumen wcio employed in 1721, and duung the fifty years 
31)70-3719 an average of 45 vessels sailed yeaily fiurn Hambmg 
alone, Gcirnan \ esscls continued to engige in the fishing until 
]b73, The SpmianL, although the v took pait in the pm suit at 
an early diie, and app< at at fust to have supplied the skilled por- 
tion ot the mows of the English and Dutch vessels, never seem to 
have engaged largely in the noifhcui fishery; 20 of theii vessels 
ueie employed in it in 1721, hut bifoie tho end of the century 
they had entirely abandoned tho occupation. The Danes, although 
likewise eailj appealing on tho Spit/bergen fishing-grounds, never 
pm sued the industry on a Luge scalo until alter the commencement 
of tho Davis Stiait fishing in 1721, in vhn h year they had 90 sail 
engaged ; in 1803 tho number had fallen to 35. As for tho English, 
fishing, although sundiy attempts had been made to levivo it, 
notably in 1673 and in 1725 (the latter year by tho South Sea 
Company), it was not until a bounty of 20s. per ton on the burden 
of the ships employed, granted in 1733, had been increased to 40s. 
in 1749 that the industry began to revive ; in the same year vessels 
sailed fiom Scotland for the first time. Notwithstanding theie- 
(luction of the bounty to 30s. the number of ships sailing fiom 
Biitish poits in 1787 amounted to 255. In 1814 the value of the 
gross heights of the Gieenland and Davis Strait fleets amounted 
to £700,000, and in the same year the “Resolution” of Peterhead, 
Captain Souter, returned from Greenland with 44 whales, produc- 
ing 299 tons of oil, the laigost caigo ever hi ought into Gieat 
Britain. In 1824 the bounty was finally withdi awn. Since that 
time, owing to the scarcity of whales, and still moro to their in- 
creasing shyness, caused in a groat measuie by llie injudicious use 
of steam, the returns of the fisheiy have been giadually decreasing 
and the vessels employed have become fewer. 

Speun Spiral Whale . — Since 1853 British vessels have ceased to prose- 
wlule cute this fishing. Begun in 1775, the Biitish sperm v hale fishing 
fishing, soon increased and by 1791 had assumed eonsiaeiable impoitanco, 
when the vessels engaged numbered 75, all hailing from London. 
It was Biitish sperm whalemen who opened up the whaling-grounds 
of the Pacific and Indian Oceans. 

Amrican Fisheries. 

The American whale fisheries cmbuce the Behring’s Strait or 
Arctic fishery and the speirn whale or southern fishery. 

Behi lag Gran land Right Who le.—As already mentioned above, tho object 

Strait of this fishery is the capture of Balmia, myshedus. In this case, 
fisheiy. however, the whales are mostly sought, not among the ice, but in 
open water, tho vessels used being less adapted to ice navigation 
than those of the Biitish, and neatly all are propelled by sail power 
alone. The hand harpoon i^prelerred and bomb lauces are used 
to kill the whales. The vessels sail mostly from San Francisco in 
March, and arrive at the ice edge off Cape Navarin, whore the 
fishing is first prosecuted, in May. The whales disappear during 
summer, hut letum in the autumn, when tho “fall” fishing is 
earned on in the neighbourhood of Point Barrow ; between seasons 
the vessels go south and prosecute the sperm whaling. The 
Behring Strait fishery was commenced in 1848, and in the three 
following years 250 ships obtained cargoes. In 1871 34 vessels were 
abandoned in the ice off Cape Belcher, the crews making good 
their escape to other vessels ; again in 1876 12 vessels experienced 
a similar fate* 

Sperm Sperm Whale ,-*- 1 ? he capture of the sperm whale ( Physeter macro - 

whale cephalus) is prosecuted throughout the tiopioai seas of the globe, 
fishing. The distribution of the animal being, however, restricted to deep 
water, the fishing is usually carried on at a distance from land. 
The vessels used are generally barques of about 300 tons, carrying 
five boats and manned by a crew of thirty hands all told. The 
vessels have no particular time for sailing or ai riving in port ; the 
duration of a voyage is generally three years. The sperm whale is 
killed in the same manner as the Greenland right whale ; the use 
of the hand harpoon is, however, preferred ; and tho whale-boats, 
which are not required to withstand contact with ice, are less 
stiongly built, and much lighter and swifter than those used in the 
northern fisheries. The ordinary sperm whale yields about 60 
barrels of oil (=10 tons), although large males are occasionally 
killed which yield a greater quantity. The oil is boiled at sea ; 
lienee its freedom from smell and the consequent high price which 
it commands as compared with that of the bottlenose whale. 

Bpern whale fishing seems to have commenced early in the 18th 
century, the whaling community of Nantucket embarking in the 
industry aliout 1712 ; and in 1774, before the commencement of the 
War of Independence, a fleet of 360 vessels was engaged in it 
This fishery jwrhaps reached its climax in 1846, when it occupied 
a total of 735 vessels, having an aggregate capacity of 233,199 
tons, During tho period 1877 to 1886 inclnsive the average annual 
number of vessels employed was 159, their average annual aggregate 
burden being 35,713 tons* The average annual imports into the 
United States of whaling produce were as follows:— of sperm oil 


31,824 barrels ( = 5304 tons), of whale oil 29,180 bands ( = 4863 
ions), of whalebone 325,559 lb (=115 tons). New Bedfoul and 
San Francisco die the prinupal vhalmg-poiU. 

Norwegian Fi s/z cries . 

Tho Norwegian fisheries include that of the fin whale and that 
of the bottle-nose whale. 

Fm Whale. — Associated with this fisheiy is the name of Svend Fin 
Fovn, the seaman who first invented appaiatus to attack success- whale 
fully the large and active fin whales which abound in noithem seas, fishery 
and at certain seasons frequent the fjords of the noith coast of Nor- 
way. The principal feature of the whaling gear is the use of an 
exploding harpoon, which viriually kills the animal immediately 
it is siiuek. Owing to its weight, a gun of large size is ie<j lined 
to thiow’ tho harpoon, and in turn a cult of considerable bniden is 
required to carry The gun. The harpoon bears a shell containing 
I tb powder and weighs 123 lb; the gun, 4J inches thick at the 
muzzle, with 3 inches boie, requires a chaige ot 1 lb powder, and 
weighs about 15 cwts. ; the vessel answering the purpose of a whale- 
boat is a steamer of about 80 tons burden and 30 horse-power. It 
is used not only for carrying the gun and pursuing the whales hut 
also for towing the bodies of the animals when dead to the “factory” 
on shore, where the operation of flensing is performed. The whales 
hunted (m the older of their size and relative value) are (1) the 
blue whale (Balmoptera sibbaldn), (2) the humpback (Megaptera 
longimana), (3) the common rorqual (False noptera miismlus), (4) 

Rudol phi’s rorqual (B. borealis), and (5) the lesser roiqual {B. 
rostral a). All are killed for their oil, which is much inferior in 
quality to •that of the Greenland right whale, for their whalebone, 
which is short and brittle, and for their hones and flesh, which 
aie converted into manure. The whalers hail from the south of 
Noiwuy (Sandefjoid, Tonsberg, &c. ), and have their whaling sta- 
tions or “factories” on the fjords along the coast of Finniark. The 
fishing is prosecuted only in summer. In 1884 450 fin whales were 
killed, in 1885 1398, and in 1886 954. 

Bottlenose Whale.— The bottlenose whale (ITyperoodon rostratiis ) Bottle- 
abounds during summer in the northern seas adjacent to the ice nose 
edge, from the Labrador coast on the west to Nova Zembla on the whale 
east, but more particularly in the neighbourhood of Jan Mayen and fishery, 
Iceland, where the fishing is usually prosecuted during May, June, 
and July. Previous to May the weather is generally too stormy, 
and about the middle of July the whales, although hitherto numer- 
ous, suddenly disappear. The average-sized bottlenose whale yields 
22 cwts. of oil, 5 per cent, of which is spermaceti ; the oil is superior 
even to sperm as a lubricant. Although the whale- ships had fre- 
quented tliek northern seas for centuries, and sailed over the haunts 
of these animals season after season, it was not until recent years that 
they were discovered to exist there in immense numbers. The 
fishing may be said to date from the capture of 203 of these animals 
by the “ Eclipse,” Captain David Gray, of Peterhead in 1882. In 
the following year a numbei of British vessels took up the fishing, 
and at the same time the Norwegians embarked in it to such an 
extent that the market was soon glutted with oil, and the price fell 
from £55 per ton to £18, which no longer renders the industry 
remunerative to British vessels. A fleet of about thirty small sail- 
ing vessels annually leaves the Norwegian ports to prosecute this 
fishing. In 1885 they killed over 1300 whales and in 1886 about 
1700. 

Literature.— Ou British whale fisheries, see Scorcsby, Arctic Regions, Voyage to 
the Greenland Sea %n 2822 ; >l*Culloeh, Diet of Commerce ; Markliam, Whaling 
Cruise ; Southwell, “Notes on the Seal and Whale Fisheries,” in Zoologist, 1884, 
fits , ; F. D. Bennett, Whaling Voyage round the Globe , 1833-30 ; and Beale, The 
Sperm Whale and its Captors, 1880. On American whale lishenes the following 
works may be consulted Sterbuck, Mist, of Amer. Whale FUhery pom its 
RarlUst Inception to 1870; Report of IT. S. Comm, of Fisheuc s, 1875, voL iy. ; 
Whalemen's Shipping Lut and Merchants' Tmnsci ipt( New Bedford) ; and Scam- 
raon, Mammalia of Korth-Wa>tem America , 1874. On the Norwegian whale 
fisheries them are various papers m the Zoologist , by A. H. Cocks, 1884 and 
succeeding years. (R. GR.) 

WHALEBONE is the inaccurate name under which the 
baleen plates of the right whale are popularly known ; and 
the trade-name of whale-fin, which the substance receives 
in commerce, is equally misleading. Three kinds of whale- 
bone are recognized by traders — the Greenland, yielded by 
the Greenland whale, Balmia mpsticetus ; the South Sea, 
the produce of the Antarctic black whale, B. australis ; 
and the Pacific or American, which is obtained from B . 
japanica . Of these the Greenland whalebone is the most 
valuable. It formed the only staple known in earlier 
times, when the northern whale fishery was a great and 
productive industry. This whalebone usually comes into 
the market trimmed and clean, with the hairy fringe which 
edges the plates removed. To prepare whalebone for its 
economic applications, the blades or plates are boiled for 
about twelve hours, till the substance is quite soft, in 
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which state it is cut either into narrow strips or into small 
bristle-like filaments, according to the use to which it is to 
be devoted. 

Whalebone possesses a unique combination of properties which 
londoi it peculiarly ami almost exclusively suitable for several pm- 
poses. It is light, flexible, tough, and fibrous, and its fibies urn 
parallel to each other without intertwisting. It has been iound 
practicable to employ flexible steel for several purposes to which 
whalebone was formerly applied, especially in the umbrella and 
eoiset industnes, in which steel is now almost exclusively used. 
Whalebone is, bowevu, still in laige demand among dressmakeis 
and millineis ; hut it is piincipally used in the biush trade. In 
eases where bristles are too soft and weak, and where the available 
veg( table fibies possess insufficient elasticity and durability, wdrale- 
bone olieis the great advantage of being procuwble in stiips or 
filaments, long or shoit, thick or thin, accenting to lequiiement. 
Hence it is principally nsed for making brushes for mechanical 
purposes, *>ueh as machines for road-sw T eeping, chimney-sweeping, 
boilei-ilue cleaning, the cleaning of ships’ bottoms, and for stable 
use, &c. The use of whalebone in brush-nuking was originally 
patented by Samuel Ciackles in 1808, and various special machines 
have been adapted for cutting the material into filaments. When 
whalebone came into the English market in the 17th century it 
cost at first about £700 per ton. In the 18th century its price 
ranged from £350 to £500 per ton, but early in the 19th ceutuiy 
it fell as low as £25. Later it vaiied from £200 to £250 ; but with 
the decrease in whaling the aiticle has become very scaice, and 
upwards of £1500 per ton is now paid for Greenland whalebone. 

WHALE OILS. The whale or train (Germ., Thran ) 
oil of commerce may be obtained from the blubber of any 
species of whale or dolphin (see Whale Fisheries, above). 
The only whale oil that is otherwise commercially distin- 
guished is sperm or spermaceti oil, yielded by the sperm 
whales. Whale oil varies in colour from a bright honey 
yellow to a dark brown, according to the condition of the 
blubber from which it has been extracted. At best it has 
a rank fishy odour, and the darker the colour the more dis- 
agreeable the smell. Train oil consists of a glyceride of 
pliysetoleic acid (also found in earth-nut oil), together with 
stearin, palmitin, &c. With lowering of the temperature 
stearin, accompanied with a small proportion of spermaceti, 
separates from the oil, and a little under the freezing-point 
nearly the whole of these constituents may be crystallized 
out. When separated and pressed, this deposit is known as 
whale tallow, and the oil from which it is removed is distin- 
guished as pressed whale oil ; this, owing to its limpidity, is 
sometimes passed as sperm oil. Whale oil is principally 
used in oiling wools for combing, in batching flax and other 
vegetable fibres, in currying and chamois leather-making, 
and as a lubricant for machinery. Sperm oil is obtained 
from the enormous cavity in the head of the sperm whale, 
and from several smaller receptacles throughout the body 
of the animal. During the life of the whale the contents 
of these cavities are in a fluid condition, but no sooner is 
the “ head matter ” removed than the solid wax spermaceti 
separates in white crystalline flakes, leaving the oil a clear 
yellow fluid having a fishy odour. The oil, which has an 
acid reaction, is purified by treatment with a solution of 
potash, which precipitates impurities held by the acid of 
the oil. Refined sperm oil is a most valuable lubricant 
for small and delicate machinery. 

WHARTON, Marquis of. Two noblemen with this 
title, father and son, hold a certain place in English literary 
history as subjects of satiric portraiture. 

Thomas Wharton: (1640-1715), a prominent Whig 
politician at the Revolution, is reputed by Dr Percy to 
have been the author of the famous political ballad Lilli - 
bmiero , which “sang James II. out of three kingdoms.” 
Wharton was lord-lieutenant of Ireland in Anne’s reign, 
and incurred the wrath of Swift, who attacked him as 
Yerres in the Examiner (No. 14), and drew a separate 
“ character ” of him, which is one of Swift’s masterpieces. 
He was a man of great wit and versatile cleverness, and 
cynically ostentatious in his immorality, having the repu- 
tation of being the greatest rake and the truest Whig of 
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his time. Addison dedicated to him the fifth volume of 
the Spectator, giving him a very different u character ” 
from Swift’s. 

Philip Wharton - (1690-1731), the son of Thomas, suc- 
ceeded to title and fortune at the age of sixteen, and 
quickly earned for himself, by his wild and profligate 
frolics and reckless playing at politics, Pope’s satire of 
him as “the scorn and wonder of our days” (Moral Essays, 
i. 179). He spent his large estates in a few years, then 
went abroad and gave eccentric support to the Old Pre- 
tender. There is a lively picture of his appearance at 
Madrid in 1726 in a letter from the British consul, quoted 
in Stanhope’s History of England (ii. p. 140). 

The elder Wharton is described at length by Macaulay as one of 
the four chiefs of the Wliigs after the Revolution (History, chap. 
20). He was created earl of Wharton in 1706, and maiquis in 1714, 
immediately alter the arrival of George I. in England. The younger 
Wharton succeeded to the marquisate in 1715 on his father's death, 
and was created duke on coming of age in 1720. 

WHATELY, Richard (1787-1863), archbishop of 
Dublin, was born in London on 1st February 1787. He 
was the youngest of the nine children of the Rev. Joseph 
Whately of Nonsuch Park, Surrey. After attending a pri- 
vate school near Bristol (where his father was prebendary), 
he went to Oxford in 1 805 and entered Oriel College, then 
the most distinguished in the university. Copleston, 
afterwards bishop of Llaudalf, was a college tutor when 
Whately entered, and had a marked influence upon the 
younger man. In their long walks together round Oxford 
they discussed and worked out much that was afterwards 
embodied in Wliatgjy’s Logic . Whately took a double 
second-class in honours in 1808, afterwards gaining the 
prize for the English essay, and in 1811 he was elected 
fellow of Oriel. He continued to reside at Oxford as a 
private tutor, and in 1814 took holy orders. The Oriel 
common-room at that time was full of intellectual life, 
destined to discharge itself in very varied channels. Be- 
sides Copleston and Whately, Davison, Arnold, Keble, and 
Hawkins were among the fellows, and Newman and Pusey 
were added about the time of 'V^'hately’s leaving Oxford. 
Newman has put on record in his Apologia his indebted- 
ness to Whately, who, he says, opened his mind and taught 
him to think and to use his reason. They soon became 
separated ; but between Arnold and Whately there was a 
warm friendship till the death of the former. It was at 
this time that Whately wrote Ms celebrated tract, Historic 
Doubts relative to Napoleon Bonaparte , , a very clever jeu 
d’espit directed against excessive scepticism as applied to 
the Gospel history. In 1820 Whately made the acquaint- 
ance of Elizabeth Pope, to whom he was married in July of 
the following year. After his marriage he first settled in 
Oxford, where he continued to take pupils, and in 1822 
he was appointed Bampton lecturer. The lectures, On the 
Use and Abuse of Party Spirit in Matters of Religion, were 
published in the same year, and were followed by a volume 
of Sermons in 1823. In August 1828 he removed to 
Halesworth in Suffolk, a country living to which he had 
been presented. Here two years were spent in vigorous 
parish work ; but the damp climate nearly proved fatal to 
Mrs Whately, and, when he was appointed in 1825 to the 
principalship of St Alban Hall, he returned with his family 
to Oxford. In the same year he took the degree of doctor 
of divinity. At St Alban Hall Whately found much to 
reform, and he left it a different place. In 1825 he 
published a series of Essays on Some of the Peculiarities of 
the Christian Religion , followed in 1828 by a second series 
On Some of the Difficulties in the Writings of St Raul , and 
in 1830 by a third On the Errors of Romanim traced to 
their Origin in Human Nature. He also published in 
1829 a volume of his Halesworth sermons, under the title 
A Tim of the Scripture Revelations concerning a Future 
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Matt It was while lie w is at St Alban Hall (1826) that 
tlie work appealed which ls pciliaps mobt closely associ- 
ated with his nunc, —his ticitise on L< j\ , on^mally con- 
tributed to tlu Euj/hjuha J Ltiopohtani By this 
work, win h ^wo a .,u at impetus to the study oi lo to ic 
not only m CXfoul 1 ut throughout Gloat Bntun, A Lately 
has bun known to 0 t mention alfcti O cnciation of students, 
and, tlnu 0 h it is no bluer so mmh m use, the qualities 
of tlu book make much oi it as admit able now as when it 
w is wiitten Wliitdy swept the webs ot scholasticism 
fi an the subject, and iaiscd the study to a new level A 
snail ai titafcise on Rhetoi u t also conti ibnted to the Ena/ 
d pidit, appeared m 1828 In 1629 Whately was elected 
to the piofessoiship of political economy at 0\foid m 
succession to Semoi [n writing to a fiicnd he gives the 
following chai actenstic reason for accepting the appoint- 
ment “It seems to me that befoie long political econo- 
mists of some soit will govern the world Now the anti 
Christians aie shiv mg haid to have this science to 
thtmselves, and to intei weave it with then notions, and, 
if these eUoits aie not met, the using ^eneiation will be 
at the meicy of these men ” It was a subject admnably 
suited to Ins lucid, pi actual intellect, but his tenme of 
ofheewas cut short by his appointment to the aiehbishopnc 
of Dnhlm m 1631 He published only one com so of 
Liti Kludonj Le tin a (1831), m which he sought to 
esta dish the tine scope of the science , but one of his fiist 
acts on gang to Dublin was to endow a chair of political 
economy in Tiimfcy College out of his private pui sc 
Wlutely S appointment by Lord Giey^to the see of Dublin 
came as a great surprise to everybody, for though a decided 
Libel al Whately had fiom the beginning stood aloof from 
all political p ai ties, and ecclesiastically his position was 
that of an Ishmaehte fighting foi his own hand The 
Ev ingclicals legal ded him as a dangerous latitudinal lan 
on the giound of his views on Catholic emancipation, the 
Sabbath question, the doctrine of election, and certain 
quasi Sabellian opinions he was supposed to hold about 
the chaiactei and attributes of Christ, while his view of 
the church was diametrically opposed to that of the High 
CJiui oh paity, and fiom the beginning he was the deter- 
mined opponent of what was af ter w aids called the Tiac- 
tauan movement The appointment was challenged m 
the House of Loids, but without success In Ireland it 
was immensely unpopular among the Protestants, both 
foi the leasons just mentioned and as being the appoint 
ment of an Englishman and a "Whig Whately’s blunt 
outspokenness and his “want of conciliating manners,” 
which even his friends admit, prevented him from ever 
completely eradicating these prejudices, and the amount 
of opposition he met with fiom his own clergy would have 
daunted a man less resolute than the new archbishop m 
the performance oi what he conceived to be his duty He 
ran counter to their most chenshed prejudices fiom the 
fiist by connecting himself pioramently with the attempt 
to establish a national and unsectanan system of educa- 
tion He enforced strict discipline m his diocese, wheie 
it had been long unknown, and he published an un~ 
answeiable, and all the more unpalatable, statement of his 
views on the Sabbath ( Thoughts on the Sabbath , 1832) 
The archbishopric of Dublin at that time— just aftei the 
passing of the Oathohc Emancipation Act, and in the 
midst of a general refusal to pay tithes — was anything but 
a bed of roses Whately spoke of his appointment as “ a 
call to the helm of a crazy ship m a storm,” and one which 
nothing but an overpowering sense of duty could ha\ e in- 
duced him to accept He took a small country place at 
Bedesdale, four miles out of Dublin, where he could enjoy 
his favourite relaxation of gardening. Here his life was 
one of indefatigable industry Questions of tithes, reform 


ot the Irish Church, ictoim of the lush Pool Laws, anl, 
m particular, the oi 0 xnwation of national educ ition oi u 
pied much of his time But he found leisure foi the dis 
cu^sion of othci public questions, foi example, the sul jeet 
of transportation and the genual question oi sccondo-iy 
punishments, m which he was stiongly interested and m 
which he repeatedly published In 1S37 ho wioto lus 
well known handbook ot Chusium Euiden s which w is 
translated dmmg his lifetime mto nioie tlnn a do/ui 
lan^ua^es kt a latci penotl he also wiote, m a sinnlii 
foim, Easy Le s&ous on Rationing , on Motals, on Min 
and on the Bntidi Constitution Hoattichcd much im 
poitance himself to these unpietendm^ but useful books 
Among othei woiks may be mentioned Change 6 and ft t t 
(1836), E^ays on some of the Dangers to Chnsiutn Faith 
(1839), The Kingdom of Child (1841) He also edited 
Bacon's Ebi,ay% Palsy's Endences, and Palcy's Moutl 
Phlosopk y His cheushed scheme of unsectai la n i elisions 
instruction for Piotestants and Catholics alike was earned 
out foi a number of years with a measure of success, i 
selection ot Scnpture lessons and of Christian evidences 
by the archbishop himself being actually used m the 
model schools But m 1852 the scheme bioke down 
thiough the opposition of the new Catholic aichbishop < t 
Dublin, and Whately felt himself constrained to withdraw 
fiom the Education Board This was felt by him as a 
gnevous disappointment Fiom the beginning Whately 
was a keen sighted observer ot the condition of Ireland 
question, and gave much offence by openly supporting the 
state endowment of the Catholic clergy as a measure cf 
justice During the temble years of 1846 and 1647 the 
archbishop and his family were unweaned m then efforts 
to alleviate the misenes of the people Whately 's pnvate 

beneficence was not confined, however, to this penod 
Though so ligid a political economist that he could boast 
of never having given a penny to a beggai, his chanties 
! were pi nicely, and oftenest bestow ed without the know 
led 0 e of his neaxest fuends Prom 1856 onwaids symptoms 
of decline began to manifest themselves in a paialytic 
affection of the left side, which kept his aim m a constant 
tremoi In 1860 he lost his wife and a much loved 
daughter Still he continued the active discharge of his 
public duties till the summer ot 1863, when he was pio- 
strated by an ulcer in the leg, and after seveial months of 
acute suffeimg he died on 8th Octobei 18C3 In the fo] 
lowing year his daughter published Miscellaneous Rema us 
fiom his commonplace book and m 1866 his Life and 
Conepondence m two volumes The loosely compiled 
Anudotal Memoirs of Aiehbishop Whately , by W J Fitz 
patnek (1864), may be used (with disci etion) as enliven- 
ing Miss Whately’s picture of her fathei 

Few eminent men Ime had moie rnecdotes and witty siyinga 
attributed to them than Whately He was a gieat talkei, mudi 
iddicted in early life to argument, m which he used otlieis as m 
stiumenis on which to hammer out Ins own views, anl as he ad 
vanced in life much gw en to didactic monologue But this didactic 
tendency was accompanied aim st to the last bj an intensely 
>outhful delight m logic chopping At his monthly diuncis to 
his cloigy the archbishop would indulge even to an imdigmfic l 
extent m x species oi logical horse play To this wcic added a keen 
wit whose simp edge often inflicted wounds ne\u deliberately 
intended by the speiku, and i wholly uncontiollible love of pun 
mng Whately often oflended people by the extreme uncom ention- 
ality of his manneis When at Oxford lus white hat, rough white 
coat, snd huge white dog earned foi him the sobnquet of the 
White Bear, and he outraged the conventions of the place b> ex 
hibitmg the exploits of his climbing dog in Christchurch Meadow 
This fiee and easy manner clung to him m latei life and accom 
pamed him into the Dublin diawmg rooms, where it was often 
exagger ated by al sence of mind His fondness foi dogs and animals 
generally was a pis&ion thiough life, and he was also veiy fond of 
children, who, with thor usual discrimination, gave him their 
confidence m return. He was an adept m various savage sports, 
more especially m throwing the boomerang 



Sti uc 
tuic of 
\ lie at 
1 1 int 


W H E-W H E 


531 


yHiatcl) w is a unn lovel and ltuienu 1 lx a miiow n lc 
Intel, oi at Last distrusted 1 \ a much, lai^ ] numb i I his was 
ln^tlx ouin^ to Ins own liitdl ctuil chai ictensti s foi, with a 
uinukall) tin anl lutil mind, hi-, synij itliics x\a limow, and 
1> lus Hunt outs]: ohenness oil p Dints ot did itncc In iliemt 1 
in my With no in) stud fit u m ins own constitution the Ln 
turn imvcmrnt w is mtaniitliPusihL to li m and x\ is tlic oljcet 
ot his hitter dislike anl contempt The do( tun s ot tli lew 
Lhuich pity sccnn l to him to 1c almost quill) tinned with 
snpeistition In shoit, it is adnntt 1 turn bx his ilnmcis tint 
1 1 hal it nden ) to dope late these minis which conll int lest 
t atent w ith Ins own 1 common sense new of Chustiamt\ Stc 
in rt sd elcul) himsell, lie emld not h licit that theu mi^ht 1 
things win h lit toull net ste Though i^ieit logician th it w is 
nothing philosopln il ci spec ul itix il out his xqpi l and lie tod 
a piacti il almost business like new ot Clmstnmtx which secmel 
ti Hi_,h Uiuiclmim ind Evangelicals alike little hettei thin 
i itiDnalism In this tlic) did "Whaiclx less tlnn justi e 1 ji 1 is 
1 lit! m Unistiamtv as undeistcod h) himself w is thoroughly 
g nuine md Ins i elision w is to him i leal thine, hut ho mi) 
lc said to lmc continued into oui own times the al Cln is 
tnnit) ot the lhtli centuiy— the Chiistinnt) of the thcolo^nns 
win went out to fight the Rationalists with then own w ipons 
It is to Wliatel) essentially a belief m coitain nutteis of fact ta 
1 aeLejt^d oi lejccted aftei an examination ot txi ltnces 
Henri Ins endeavoui alwa)s is to com nice the logical f icult) an 1 
Ins Cliiistnnit) niexitabl) appears as a tiling ot the intellect ntliu 
than of tlie heait \\ hately himself w as well iw aie that he w as out 
of liaimony with the genei d ttndenc) of his time, md ev’en Bio id 
Chuich theology Ins m genual pioceedcd since upon othei lines 
th m his Nex eitheless, though m no sense a fi mtful oi sug^estn e 
mm 1, Ins clear and massive intellect mspued genei il respict, and 
lus books well upay reading by the sinew Iness of then obsen i 
tion, tin acuteness of the nasomng the fa ulty of tellm^ llluslia 
ti m, and the nmfoim excellence ot style Intel) *s qmlities aie 
exhibited it then best m lus Zocjil, which is as it weie the 
quintessence of the views winch he afterwaids applied to diffnent 
suIdj ets He has wntten nitlnng bett l than the luminous Ap 
pendix to this w oik on “ Ambiguous lei ms (A SE ) 

WHEAT (Tnhcuin), the most impoitant and the most 
genei ally diffused of eeieal grasses, is an annual plant, 
with hollow , erect, knotted stems, and pioduces, m addi 
tion to the direct develop 
ments from the seedling 
plant, secondary roots and 
secondaiy shoots (tilleis) 
fiom the base Its leaves 
have each a long sheath 
encircling the stem, and at 
the junction of the blade or 
‘ flag” with the sheath a 
s nail whitish outgiowth or 
“ liquid ” The inflorescence 
oi ear consists of a central 
stalk bent zigzag, now to 
the one side, now to the 
other, thus forming a series 
of notches (see fig 1), and 
bearing a number of fiat 
tened spikelets, one of which 
grows out of each notch and 
has its mnei or upper face 
pressed up against it At 
the base of each spilelet 
me two empty boat shaped 
t lumes ox “chaff scales,” 
one to the light, the othei 
to the left, and then a senes 
d floors,, 2 to 8 m number, ** JJ}* '} 

closely ciowded together, * 
the uppermost are abortive 
oi stei lie, —indeed, m some 
x inches only one oi two of 
the flow ers are fertile Each 
flower consists of an outei oi lower glume, called the flower- 
ing glume, of the same shape as the empty glume and ter- 
minating in a long, oi it may be in a short, awn or “ beard 99 
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On the other side of the flown and at a slightly hi^hei 
lex cl is the “pnka, cf thinnci tc\tuio than the othei 
glumes, with infolded mai^ins md with two ribs m xcins 
These several glumes aie closely applied one to the other 
so as to conceal end piotcct the oxaiy, and they only 
sepaiato to allox of the \ assart oi the empty anther a+tu 
feitili/ition Within tho pile °ic two minute, ox ate, 
point* d, white membianous scales called “li dicles 3 These 
i ontam tliite stamen ^ xxith tin earl like filaments and oblon^, 
tw o lobtd anthem Tho stamens aie plated round the base 
oi the oxaiy, xvliith is a rounded oi oblon^ bodx, much 
smallei than th glumes, cox tied with down, and sin 
mounted by two shoit styles, extending into fcathuy 
biush like stigmas The upe fnut ol fe iain, sometimes 
calkd the £ bony, the lintuied state of the oxaiy and 
its contents, is oblong or oxoid, with a longitudinal fiuiow 
on one side lhe oxaiy adheies firmly to the seed m the 
mtenoi, so that on examining a lon 0 itudmal section ef the 
0 iam by the microscope the out a liyei is seen to consist 
of epideimal cells, of which the uppermost aie prolonged 
into shoit hairs to coxei the apex of the gram Two oi 
three layers of cells inside the epidermis constitute the 
tissue of the ovary, and overlie somexxliat similar layers 
which fonn the coats of the seed Within these last is a 
lay ei of square cells laiger and moie it 0 ulai m fonn than 
those on each side , these contain the gluten or mtro 0 enous 
matter upon which so much of the nututixe xalue of the 
seed depends This tlnn layer of gluten cells contains the 
albumen oi penspeim, which constitutes the great mass of 
the seed, being conpiosed of numerous cells of inc 0 uhi 
foim and size filled with staich grains These layers of 
cells become moie oi less dry and inseparable one fiom 
another, foimmg the substance known as “bran” At 
the low ei end of t^o albumen, and placed obliquely, is the 
minute embiyo -plant, which cluives its nourishment m 
the fust instance fiom the albumen, tins is dtstmed to 
form the futuie plant 

Such m brief is the general structuie of the wheat plant On, m 
as we now knoxv it Of its principal vai rations mention aiiI 
w ill be made below What was > speuts 

its origm is not known, and 
opinion has differed as to wliethei 
moie than one species is involved | 
oi whether all the varieties noxx 
known may not haxe been on 
gmally domed fiom one The 
pievaient opinion 
among botanists is 
that the wheat plant ^ 
is noxvheie found m 
a wild condition 
Recently, how evei, 

M Fiedenc Houssay 
is alleged to haxe 
discovered the pi ant 
wild m the moun 
tains to the cast of"? 

Kurdistan, but the 
statement requires 
confirmation borne 
of the species of the 
genus JS plops (now 
lefened to Tntxcum 
by Bentham and 
Hooker and by 

Haeckel) may pos 2 — Beardless wheat II Polk,li wkat 
sibiy have been the xvith&ut 111 h Ail much reduce i 

sources of out cultivated forms, as they eioss freely with 
wheats Haeckel, the latest monographer of the genus, 
considers that there are three species (I) Tnhmm mono 
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roreuni , wliicli undoubtedly grows wild in Greece and 
Mesopotamia, K cultivated in Spain and elsewhere, and 
was also cultivated by the aboriginal Swiss lake-dwellers, 
as well as at Hissarlik, as is shown by the grain 1 2 found 
in those localities. (2) T, mtrnwi is the ordinary culti- 
vated wheat, of which Haeckel recognizes three principal 
races, spliv, dirorom, and tautr, Spelt wheats (see %. 
2) were cultivated by the aboriginal Swiss, by the ancient 
Egyptians, and throughout the Homan empire. The 
variety diroreinn was also cultivated in prehistoric times, 
and is still grown in southern Europe as a summer wheat 
and one suitable for starch-making. Other sub-varieties 
of T.temx arc compictum , turgidum , and durum (see below). 
(3) The third species, T. poloninm , or Polish wheat, is a 
very distinct- looking form, with long leafy glumes; its 
origin is not known. As these varieties intercross with 
each other, the presumption is that they, like the species 
of +E<jifop$, which also intercross with wheat, may have 
all originated from one common stock. 

Home Basing his conclusions upon philological data, such as 
a ?d , the names of wheat in the oldest known languages, the 
tLon* 1 ™* most ancient historians, and the observa- 

tions of botanical travellers, De Candolle infers that the 
original home of the wheat plant was in Mesopotamia, 
and that from thence its cultivation extended in very early 
times to the Canaries on the west and to China on the 
east. In the western hemisphere wheat was not known 
till the IGth century. Humboldt mentions that it was 
accidentally introduced into Mexico with rice brought from 
Spain by a negro slave belonging to fortes, and the same 
writer saw at Quito the earthen vase in which a Flemish 
monk had introduced from Ghent the first wheat grown 
in South America. 

Principal As might he anticipated from the cultivation of the plant from 
ruria- time immemorial and from its wide diffusion throughout the eastern 
tions. hemisphere, the varieties of wheat— that is, of T. sativum — are very 
numerous and of every grade of intensity. Those cases in which 
the variation is most extreme some botanists would prefer to con- 
sider as forming distinct species ; but others, as De Yilmorin, having 
regard to the general frets of the case and to the numerous inter- 
mediate gradations, look upin all the forms as derivatives from 
one. In illustration of this Utter point it may be mentioned that 
not only do the several varieties run one into the other, but llieir 
chemical composition varies likewise according to climate and 
season. According to Prof. Church,* even in the produce of a single 
ear there may be 3 to 4 per cent, more of albuminoid matteis in 
some grains than in others ; but on the average the proportion of 
gluten to starch is as 9*11 to 100, From the point of view of agri- 
culture (see vol. i. p. 354) it is generally of no great moment what 
rankle assigned to the various forms. It is only important to take 
cognizance of them for purposes of cultivation under varying cir- 
cumstances. Hence we only allude to some of the principal varia- 
tions and to those characteristics which are found to be unstable, 
(1) Setting aside differences of constitution, such as hardihood, size, 
and the luce, there is relatively little variation in the form of the 
organs of vegetation. This indicates that less attention has been 
paid to the straw than to the grain, for it is certain that, were it 
desirable, a groat range of variation might be induced in the foliage 
and straw. As it is, some varieties are hardier and taller than others, 
and the straw more solid, varying in colour and having less liability 
to he “laid”; but in the matter of “tillering,” or the production 
of side-shoots fiom the base of the stem, there is much difference, 
De Vilmorin points out that wheats of cold countries have flexible, 
tliin, hollow straw, elongated fragile ears, and soft floury seeds ; 
Hunter’s wheat may be cited as a good example. Wheats of hotter 
countries have a more solid, rigid straw, the ears short, stout, corn- 
act, the glumes provided with long awns or beards, and the seed 
ard and horny. _ Spring wheats procured from northern latitudes 
mature more rapidly than those from temperate or hot climates, 
whilst the reverse is the case with autumn wheats from the same 
source. The difference is accounted for by the greater amount of 
light wliicli the plants obtain in northern regions, and, especially, 
by its comparatively uninterrupted continuance during the growing 
period, when there are more working hours for the plants in the 
day than in more southern dimes. Autumn wheats, on the other 

1 See drawings made to scale by Mr Worthington Smith in the 
Gkronid^ 25th December 1836. 

2 hod Churns qf lndk? p. 94. 


hand, aie subjected to an enforced rest for a period of bevcial 
months, and even ^ hen grown in milder climates remain ({descent 
for a longer period, and start into giowth latei in spring,— much 
later than varieties of southern origin. These latter, accustomed 
to the mild winters of those latitudes, begin to groweailyin spring, 
and aie in consequence liable to injury from spring fio&ts. Wheats 
of diy countries and of those exposed to seveie winds have, says 
Do Yilmorin, nairow leaves, pliant stiaw, bearded ears, and velvety 
chaff,— characteristics which enable them to resist wind and 
drought. Wheats of moist climates, on the othei hand, have 
broader leaves, to admit of more lapid transpiration. Kb doubt 
caieful microscopic scrutiny of the minute anatomy of the leaves 
ot plants grown under various conditions would reveal further 
adaptations of structure to external conditions of climate. At any 
rate, it is curtail^ that, as a geneial rule, the hard wheats are almost 
exclusively cultivated in hot, diy countries, the spelt wheats in 
mountainous districts and on poor soil, turgid wheats, like the 
Egyptian, in plains or in ill-drained valleys,— the best races of wheat 
being found on rich alluvial plains and in fertile valleys. The 
wheat used in the neighbourhood of Florence for straw-plaiting is 
a variety with very slender stalks. The seed is sown veiy thickly 
at the beginning of winter and pulled, not cut, about the end of 
May, before the ear is ripe. In the United Kingdom ordinary 
wheat, such as old led Lammas and Chiddam’s white, is used for 
straw-plaiting, the straw being cut some time before the berry 
ripens. The piopensity to “tiller” is of the greatest importance, 
as it multiplies the resources of the farmer. An instance of this 
is given in the Philosophical Transadms (1768), where it is stated 
that oue r seedling plant in the Cambridge botanic garden was 
divided into eighteen parts, each of which was replanted and sub- 
sequently again divided, till it produced sixty-seven plants in one 
season. In March and April of the following year these were again 
divided and produced 500 plants, which in due time yielded 21,109 
ears. (2) The variations in root-development have not been much 
attended to, although it would be well to study them in order to 
ascertain the degree of adaptability to various depths and condi- 
tions of soil. (3) A most important difference is observable in the 
liability to attacks of rust (Puccinia), some varieties being almost 
invariably free from it, while others are in particular localities so 
subject to it as to be not worth cultivating. (4) Yclvet-chalfed 
wheats do best in poor soil, and bearded wheats are usually hardi- 
est. (5) The ears vary, not only in size, but also in form, this 
latter characteristic being dependent on the degree of closeness 
with which the spikelets are set on. In such varieties as Talavera 
the spikelets are loose, while in the club and square-headed varie- 
ties they a?e closely packed. The form of the ear depends on the 
relative width of the anterior and posterior surfaces as compared 
with that of the lateral surfaces. In the square-headed varieties 
the lateral surfaces are nearly as wide as the median ones, owing to 
the form and arrangement of the spikelets. The number of abortive 
or sterile spikelets at the top of the ear also varies : in some cases 
nearly all the spikelets are fertile, while in others several of the 
ermost ones are barren. 

he classification of the different varieties of cultivated wheat Classifi- 
has occupied the attention of many botanists and agriculturists, cation of 
The latest and fullest account is that of M. Henry de Yilmorin in eulti- 
his LesBUs Meillcms (Paris, 1881). The classification adopted by vated 
this writer is based, in the first instance, on the nature of the ear : wheats 
when mature its axis or stem remains unbroken, as in the tiue 
wheats, or it breaks into a number of joints, as in the spelt wheats. 

In the first class the ripe grain readily detaches itself from the chatl- 
scales, while in the spelts it is more or less adherent to them, or 
not readily separable from them. The true wheats are further sub- 
divided into soft wheats, turgid wheats (T. turgidim), hard wheats 
( T. durum), and Polish wheats (T. polonicxm). In tlie soft wheats 
the chaff-scales are boat-shaped, ovoid, of the consistence of pedi- 
ment, and shorter than the spikelet ; the seed is floury, opaque, 
white, and easily broken. In the turgid wheats the glumes have 
long awns, and the seed is turgid and floury, as in the soft wheats. 

In the hard wheats the outer glumes ore keeled, sharply pointed, 
awned, and the seed is elongated and ofhard glassy texture, some- 
what translucent, and difficult to break owing to its toughness. 

These seeds are richer in nitrogen than the soft wheats, so that an 
approximate notion of the richness in albuminoids may he gained 
by simply inspecting the cut surface of the seed. The Polish 
wheat, rarely if ever cultivated in the United Kingdom, has very 
large lanceolate glumes, longer than tlie spikelet, and elongated 
glassy seeds. Further subdivisions are made, according to the pre- 
sence or absence of awns (bearded and beardless wheats), the colour 
of the eais (white, fawn-coloured, or red), the texture of the ears 
(glabrous— i.e., smooth— or downy), and the colour of the seed or 
berry.” In the jointed or spelt wheats the distinctions lie in the 
resence of awns, the direction of the points of the glumes (straight, 
ent outwards, or turned inwards), the form of the ear as revealed 
on a cross section, and the entire or cleft palea, As illustrating 
the fact of the occasional instability of these variations, Prof. Church 
mentions that a single grain will be sometimes homy and partly 
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opaque and soft, in which case its composition will roi respond with 
its aspect The division into spring wheat and winter wheat is an 
agricultural one solely. Any vaiiety may be a spring or a winter 
wheat according to the time at which it is sown. In the summer 
wheats it may often he observed that the median florets do not fill 
out so tully as in the autumn wheats. Among the tuigid wheats 
theie is a irequent ten- 
dency in the spike to 
branch or become com- 
pound, — a tendency 
which is manifested to 
a loss degree in other 
foims. The Egyptian, 

01 so-called “mummy” 
wheat is of this chaiac- 
tei, the lower part of 
the spike brant hing out 
into several subdivi- 
sions, This multiplica- 
tion of the seed -bear- 
ing blanches might at 
fiist sight be considered 
advantageous ; but in 
piactice the quality of 
the grain is fount! to 
be infeiior, as if the 
force that should have 
been devoted to the 
maturation of the grain 
weie, in a measure, di- 
verted and expended in 
the production of addi- 
tional branches to the 
spike. wards - 

With regard to the chemical composition of the ripe grain, the 
Rothamstea experiments leveal a singular uniformity, even under 
veiy varied conditions of manuring, and even where much diversity 
was apparent in the constitution of the straw. A high or low per- 
centage of nitrogen in the grain was also shown to depend more 
diiectly on the degree of ripening, as influenced by the character 
of the season, than on difference in manuie ; but it depends moie 
upon the vaiiety than upon soil or nutrition. 

Apart from the botanical interest of these diversities, as indica- 
tions of the faculty of variation in plants, and possibly as clues to 
the genealogy and origin of the cultivated plant, their piactical 
importance is very great Some varieties are suited tq hot, others 
to cold countries ; some will flourish on one description of soil, 
otheis on another. Hence the paramount importance of ascertain- 
ing by experiment, not only what are the best varieties, but which 
aie the best adapted for particular localities and particular climatic 
conditions. Porion and jDeherain have shown 1 the “ infinite superi- 
ority ” over the ordinary wheats of a particular square-headed variety 
grown on rich soil in the north of France. A good selection of 
seed, according to the nature of the soil, demands, says De Yil- 
morin, intelligence and accurate knowledge on the part of the 
farmer. If a good variety be grown in poor soil, the result will be 
unprofitable, while, if bad wheat he grown on good soil, the result 
may he nil. In botanical collections there exist, it is stated, her- 
barium specimens or other evidences of plants grown in Norway as 
far north as lat. 65° (Schuheler), in Switzerland at an elevation of 
1200 feet above the valley of Zermatt (or 6500 feet above the sea), 
near the straits of Magellan, as well as in Teneriffe, the Cape of 
Good Ilope, Abyssinia, Rodriguez, the Philippine Islands, and the 
Malay Archipelago. These widely -sepatated localities show the 
great area over which the culture is possible, and illustrate the 
powers of adaptation of the plant. The requirements of the con- 
sumer have also to be considered ; for some purposes the soft wheats, 
with their large relative proportion of starch, are the best, for 
others the hard wheats, with their larger quantity of gluten. ‘With 
the modern processes of milling, the haid wheats are preferred, for 
they make the best flour ; aud in North America the spring wheats 
are, as a xule, harder than the winter wheats. The soft wheats are 
those winch are most general in European cultivation, and, as a 
rule, the beaidless varieties, though more tender, are preferred. 
Tlie bearded varieties are supposed to ho hardier ; at any rate they 
defy the ravages of predatory buds more completely than the 
unarmed varieties, and they arc preferable in countries liable to 
atoms of wind, as less likely to have their seeds detached. Hard 
wheats arc specially employed in Italy for the fabrication of maca- 
roni. Polish wheat is used for similar purposes. Spelt wheats are 
grown in the colder mountainous districts of Europe ; their flour is 
very fine, and is used especially for pastry -making ; but, owing to 
the construction of the grain, it requires special machinery for 
grinding (see Flour). 

The following passage, reproduced from a German source in 
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Ago icuftuml Scicdee ( January 18S7), may serve still further to illus- 
trate the fitness of particular varieties for special purposes. 

“ Innumerable evpenmcnts lia\e shown that the -value of wheat foi seed in- 
creases w ith the si/e of the giaui : the Ui ger Lei nel j aids a stiong< i plant, ami 
tins will hear a lieav lor crop ; the smaller gram contains the largei proportion 
ot gluten, jields a h ttei flour, and bt mgs a higher price ; hut with the smaller 
yield per aac the pi nfit may he less The * v ohmic-weight ’ is dependent mm o 
on the well-iounded foi m ol the gum thaa on its size ; when about alike m 
lespect to shape, the maihet , ialue of the giaui is closely proportionate to its 
weight per busht 1. Gum ot a Inghei speeitic cavity is usually l icher in gluten. 

Richness m this constituent is ol tlic gieatest lmpoitanee, as allotting the 
maiket value of the gum ; it gives In iter baking qualities to the floui, bcsidt s 
a higher nntiitive value, and is accompanied with gi cater r i clu u.ss m phospliah , 
also an important constituent of animal too/l The piopoition of gluten m 
wheat is determined hugely by the (lunate, and especially by the piovinnty ot 
the sea. Insular England pioduces a wheat grain with lngli absolute weigh!, 
but as a rule with hss gluten than the wheat ol castun Emope. English 
wheat, and wheat m geneial giown in an ocean climate, seldom contains over 
ten per cent, ol gluten, while in castt rn Emope and in the -western United 
Stales the piopoition uses to tweuty pei cant, and alwne. Vigoious Eiiglr-h 
seed wheat sown m eastern Eiuupe yields loi gei crops than the native seed, 
and a giain nehei in gluten than the paicnt, though not so null as wheat fioin 
native seed. ’ 2 

It is, however, to be observed that proximity to the sea does not 
produce soft wheat poor in gluten in Italy, Algeria, and other 
warm and tropical regions, where the plant is cultivated quite as 
much under the influence of the sea as in England. The soft wheat 
of Gieat Britain is to ho explained rather by the mildness of the 
climate and the relative constancy of the temperature. 

Wheat begins to grow at a temperature of 5° C. (41° Fahr. ) ; and, 
when the aggregate temperature, as represented by the sum of the 
daily means, has mounted up to 185° Falir., the germ begins to 
escape from the husk, if the seed bo not deeply buried ; but if it is 
deeply buried, an amount of heat is required greater in proportion 
to the depth. If the seed lies at a depth lower than a foot from 
the surface, it rarely germinates. The seedling plant ceases to 
grow if the mean temperature of the day remains Below 42° Fahr. 

When the young plants have been influenced by an aggregate tem- 
perature amounting to 1896° Fahr. from the period when sown, or 
1715° from the period of germination, branching or “ tillering ” goes 
on freely, and the young ears are foimed. Under the influence of 
a mean temperature o£5 5°, or a little above, the flowers are pio- 
duced. A still higher daily mean is required for the full develop- 
ment and ripening of the grain. The figures here cited are given 
by Risler and are calculated for the climate of Paris ; but, of course, 
the same principles apply in the case of other countries. The 
amount of light and of moisture has also to be taken into account. 

The fact that the wheat idant requires less waxer than other cereals, 
and therefore does not suffer so much fiom drought, is one of great 
importance to the cultivator, and furnishes one reason for the 
greater proportionate culture of wheat in the eastern than in the 
western counties of England. 

As for the soil requirements, see Agriculture, vol. i p. 357. The 
following figures, cited by De Yilmtfrin from Joulie, will give an 
idea of the nature and amount of the demands made upon the soil 
by a wheat crop : in order to yield a ciop of 44^ bushels of wlwat 
to the acre, the soil must supply to the crop during its growth 
in round numbers — 202 tb of nitrogen, 81 lb of phosphoric acid, 55 
lb of lime, 26 lb of magnesia, and 255 H of potash. 

The numerous varieties of wheat now in cultivation have been Produc- 
obtained cither by selection or by cross-breeding. In any wheat- tion of 
field there may be observed on close inspection plants differing in varieties, 
character from the majority. If seeds of these “sporting” plants 
be taken and grown in another season, they may (or may not) repro- 
duce the particular variation. If they do, and the same piocess 
of selection be continued, the variation becomes in time “fixed,” 
though it is always more or less liable to revert to its original eon- 

fiom the best eats, Major Hallett has succeeded^ introducing 
“pedigree wheats” of fine quality. But«aven greater results may 
be expected from cross-breeding, or the fertilization of the flowers of 
one description of wheat by the pollen of another. This has been 
attempted by ShirefT, Le Couteur, Maund, and others in the past, 
and more recently by H. de Yilmorin and Messrs Carter, Under 
natural circum&tancos wheat is self-fertilized : that is to say, tho 
pollen of any given fiow T cr impregnates the stigma and ovule of tho 
same flower, the glumes and coverings of the flower being tightly 
pressed round the stamens and stigmas in such a way as to pi event 
the access of insects and to ensure the deposit of the pollen upon 
the stigmas of the same flower. This process of self-fertilization 
is the usual method, and no doubt keeps the variety true or un- 
mixed ; hut the occasional presence of varieties in a wheat-field shows 
that cross-fertilization is sometimes secured. Tiro stamens of tho 
wheat plant may frequently be seen protruding beyond the glumes, 
and their position might lead to the inference that cross-fertiliza- 
tion was trie rule j but on closer examination it will be found that 
the anthers are empty or nearly so, aud that they are not protruded 
till after they have deposited the pollen upon the stigma. The 
separation of the glumes, which occurs at the time of fertilization, 

2 See Ritthausen, Die Eiweisskvrpcr d. (himdmrten, jflulsenjt t UMe, md Oel- 
semen , Bono, 1872. 
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and which permits the egress of the uselt^s stamens after that oper- 
ation, is stated to ouui only multr cutiin conditions ol tempera- 
ture, when the hear, in hut, is sufficient to cause the loclWes of 
the flower to become tm "id and thus to puss apart the glumes. A 
temper dure of about 75° Falrr. is found by Messrs Cartel to ho the 
most favourable. Fioul what has ken said it will bo mdent that 
the artificial fei filiation of wheat is a a ay delicate operation. The 
ol times hare to be separated and the anthers cut away hefoie the 
pollen is fully formed, iaie being tak< n at the same time not to 
injure the stigma, and .specially not to ini iodine, on the scissois 
or otherwise, any pollen except that of the vanpty desiied. De 
Tilmoiin’s experiments have shown that all the vain ties will inter- 
cross, and that even such a distinct foim as the Polish is no emp- 
tion. Fiona this he concludes that all the tonus liaxe originat'd 
ttoiu one stock and aie to be eomprisi d within one species. In the 
progeny ot tluse crossed wheats, especially in the second geneu- 
uon, much valuation and diffeiencc ol chaiactei U observable, —a 
pin nomcnon commonly noticed in the descendants fiom crosses and 
hybrids and styled by Naudm “irregulai \ariation ” {Sometimes 
characteristics appeal m the crossed wheats which aie uot found m 
the parent varieties, although they occur in other wheats. Thus, 
Do Vilniorin reoonls the presence of tmgid wheats among seedlings 
raised fiom a sott wdieat fertilized with the pollen of a haid vaiiety, 
and spelt wheats among the descendants of a soft crossed with a 
t urgid w heat. Other ol De V llmoriu’s experiments rvei# made with 
the practh al object of obtaining improved varieties oi forms speci- 
ally suitable to pn tic alar localities. Among those he has raised is 
ono named “Hatted,” wdiich is highly esteemed ; it was got from 
the led Cliiddam, a valuable variety, hut one in wdiich the stiaw 
is defective. By crossing the red Cliiddam with the pollen of 
Prince Albeit a now variety has been produced which is stated 
to be eariy, very prod mine, and of good quality, as far as both 
irrain and straw 7 are concerned. Among many varieties raised by 
Messrs Carter some are very interesting : in one case the seed-parent 
was a sliort-straw ed, downy-chafled, awnless variety, the pollen - 
parent n large bearded American wheat. The offspring exceeded 
the seed-parent in statute by a foot, and had a smooth chaff and 
stout tli ickset ears with minute awns. Sortie of the crosses were 
made with the view to secure denser production of awns arid thus 
to render the ears “bird-pioof”; others wen? devised with a view of 
securing an early ripening variety, wdiich was effected by crossing 
with the Talaveia, a knowm ca$y vaiiety. The progeny was ready 
for cutting (in the neighbourhood of London] on 21st July 1886. 
Vidd of To show how considerable may ho the variations in the produce 
different yielded by different varieties, the following figures, taken from the 
varieties. c ’ memoranda sheet” of the Kathamsted experiments, may he cited, 

* For twelve successive years (1871-1882) Sir John Lawes cultivated 
26 varieties of wheat, each variety each year in a different field and 
under different conditions off-manuring. Fiom various circum- 
stances satisfactory averages wore obtained during only eight yeais 
(18714878). The moan produce of all the varieties taken together 
during that period was iZ\ bushels (dressed corn) per acre ; the 
lowest average produce was 361 bushelb per acre, furnished by 
Ifdlletfs original red ; and the highest produce was 53§ bushels per 
acre, yielded by Rivet t ! s red. As to manuring, the highest mean 
produce (51| bushels per acre) from 25 varieties taken together was 
obtained in 1878 on a field where all the 25 varieties wore manured 
with 2 cwts. of nitrate of soda, the previous crop haring been 
turnips, for which farmyard dung was applied, the turnips being 
partly consumed on the land, partly removed. Here again Rivett’s 
roil furnished the best crop (66£ bushels }>er acre). This variety in 
almost— -but not in all — cases gavo the highest produce. The lowest 
mean produce from all the varieties taken together was 21} bushels 

E er acre in 1879, — a most disastrous season. In that year’ even 
Ovett’s red furnished no rnore than 16 bushels per acre, among the 
lowest on the record, but nearly twice as much as red Rostock, which 
in the same year yielded only 8 J bushels per acre, tho manuring 
consisting of 2 cwts. of nitrate of soda after clover, partly cut, partly 
41 fed,” This same variety in another year and under a different 
condition of manuring yielded 57 bushels per acre. Tho disastrous 
effect of the season of lb79 was manifested not only in diminished 
produce but in lessened germinative power ; in the season following 
white wheats appear to have been the worst, the most satisfactory 
crop in 1880 being yielded by Webb’s “ challenge ” seeds of which 
were received direct from Stourbridge and not grown on the Rotham- 
sted farm, a$ in the case of the other varieties. As to the weight 
per bushel of the grains of tho different varieties at Rothamsted, 
there was a more limited range than in the case of the absolute 
weight, the highest mean (68| lb per bushel) being yielded by the 
44 red nursery ” variety, the lowest by Rivett’s red (58?), the general 
average of all the varieties amounting to 61J tb per bushel. The 
effect of the bad season of 2879 was also shown here j the general 
average in that year was only 53| lb per bushel, while in 1876 it 
vas 03J for the same varieties. The greatest weight per bushel 
does not therefore correspond in all cases with the absolute amount 
of crop per acre, for a small crop often yields grain of relatively 
heavy weight Nor does t be same condition of manuring that 


brings an abundant crop necessarily yield a proportionate return 
calculated in weight per bushel. The greatest weight per bushel 
(63* Il» in 1876) was secured on the same plot which in the same 
year yielded less than an average ciop, 42^ bushels per acre, very 
little difference being observable in the different vaneties in point 
of quality, though much in quantity. The lowest aveiage weight 
pei bushel (56] lb), however, cor responded with a veiy low total 
produce, 231 bushels per acre in 1880, on a poorly manured plot. 

These figures, added to those representing the cost foi rent and 
taxes, linn lire, labour, and expenses of production generally, and 
considered in connexion with the enoiinous supplies imported from 
akoad, will show how great au* the risks attendant upon wheat 
cultivation in the United Kingdom under existing oireum stances ; 
but of course they are of little \alue as regards the giovth of wheat 
in India and the colonies. 

The productioif of wheat, with the use of wheat biead, has in- 
creased enormously since the extension of railways has made possible 
the transportation of grain for great distances by land. The annual 
ci op of the w'oild is now estimated at nearly two thousand millions 
of bushels. Of late years the increase of production has been most 
notable in southern Russia, Australia, India, and North America. 1 

Wheat is sometimes grown as a forage crop. A variety has been Wheat 
introduced from Japan by Messis Sutton wdrich seems to be veiy for 
useful foi this purpose. Although it takes a longer time to mature fodder, 
its seed, it liowers a fortnight earlier than other varieties. It seems 
also to he a haidy plant, having withstood successfully eight degrees 
of frost. From a crop sowm on 27th August a sample was cut on 
the following 13tli October, with a stem more than 2 feet iu length 
and very thick and succulent, and the autumn was not very genial. 

This variety tilleis well, so that it makes a complete mass of green 
stuff, which is very serviceable either for feeding sheep or foi 
“soiling.” (M. T. M.) 


Insects, Ac., injurious to Wheat, 

It will be convenient to arrange the insects injurious to wheat 
undei the natural orders to which they belong, and afterwards to 
describe one or two other forms of animal life, such as the myriapod, 
Pohjdcsmus, and the nemaLode worm which causes the ear-cockle, 
for, although those are not insects, they must he taken into account 
in any description of tlie animal pests of the wheat crop. 

The order Orthoptera contains the mole cricket, G-ryllotalpct 
vulgaris, one of tho largest insects found in Great Britain. It is 
2 inches or a little \ more in length, of a brownish s 
colour, and covered \ over by velvety hairs ; f 

it is easily re- v \ cognized by the pecu- ? 
liar character \. \ of its anterior 

tenanean life, bur- 

loose sandy soil by means of their 

fore limbs, which are structurally 

well adapted for digging. The w 

sexes pair about the middle of if 

June, and the female lays from 

200 to 400 eggs in an oval cham- \ T. 

her excavated 1 n 

some inches below 7 -Al** CCH** Jr ' /wL ' qtafsL 

the level of the ^ \ ,,7 rt riX 

giound. After lay- Hr ^ '|]v 

ing her eggs, she ' \ 

does not, as is very Fio. 2 .— Mole cricket. 1, Eggs ; 2, larva ; 8, Una after 
generally the case tn&t moult; 4, adult. Natural size. 

amongst insects, die, but live** to keep guard over tho eggs and 
the young lance, which appear in about three weeks; many of 
the latter, however, she eats. The young lame at fiist resemble 
black ants ; they are very voracious and feed upon the young 
tender rootlets of corn and other plants. The adults preler an 
animal diet, hut do great damage by cutting through any roots 
which they encounter in their subterranean bunowings, and as 
the&o are winding and extensive considerable injury is caused to 
the crops. One of the natural enemies of mole crickets is the mole, 
which devours them readily; they aie also eaten hy those birds 
wiiich scratch Lhe soil for worms. They appear to bo very sensitive 
to smell, and a dressing of a quart of paraffin oil to 1 cwt. of ashes 
or mould, or watering with solutions of quassia and soft soap, will 
often rid the field of them. 

The corn thrips, Thrips cermUum, is a member of the order 
Thysanoptera, which is by some authorities associated with the 


1 For a discussion of the methods of production followed in the 
United States, as well as in Canada, and for the chemical composition, 
trade, milling, and statistics of wheat, see Brewer, “Production of 
Cereals,” in Report to tenth census of United States# vol. iff 
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Oithoptrra. It is a minute insect about 2 mm. long, with a black 
and blown colouhon. The male is wingless ; the ftmale beans four 
long nauow w mgs fringed with long liaiis. The antenna ai e eight- 
jointed. The legs terminate in eliaiactenstic 
swellings; there are no claws. The insects aie 
vu y <n ti ire. The lai we ai e w hitish yellow , w ltli 
blight re<l eyes, and aupiiie their wings alter 
the fomth fasting of the skin. The damtge 
done to com ciojis by these minute insects is 
often i cry senous; Liny secrete themselves 
undci the paleai simounding the seed, and feed 
upon the soft juices of the latter. In addition 
to this, they sometimes cause injury to the plant 
by attacking the stalk whilst it is soft and full 
of sap. Owing to tluii veiy small si/e it is ex- 
ceedingly ditlic ult to dev ise means for getting lid* 
of them ; much may be done, however, to pie- 
vent their appeaiance by keeping the land clean 
and fiee from w T ceds, which haibour them, and 
by destroying all refuse in which they may 
breed, and ploughing in the stubble to a con- f io . 2 —Corn limps 
sidei able depth. ( Thnpt, uitalium), 

The most injurious foini amongst the Huni- hanwe; magnified. 
phm is Stjj/10/tojjJiom gtanai ia ( Aphis gram rut , , Kilby); it attacks 
wdicat ehietiy in England, but is also found upon oats, bailey, and 
1 ye. The young ApJndcs attack the leaf blades whilst young and 
tender, and when the ear begins to appear it is coveied with numbers 
of these insects in eveiy stage of development, fiom the young lai v a 



Fig. 0—1, Sipltoiiaphora {jranaria, winged Aphis ; 2, natural size of same; 3, 
w unless form; 4, natural bize of same; 5, Apfaxdms at cnee; 0, uatuial sue 
of same , 7, Lpludrus plagiator ; S, uatuial sue of same. 

to the perfect insect. The larvae are of a green or dark green colour, 
with brown anteiuiai and yellow and black legs. The female, w hich 
produces the young viviparously, has a green abdomen, bearing two 
horns posteriorly ; the rest of the body is brownish green, the legs 
black and yellow, the eyes red. The winged females, which appear 
late in the season, lay eggs ; but whether these eggs serve to carry 
the species over the winter or whether this is done by hibernat- 
ing larv<e is not definitely known. Both larvee and females produc- 
ing them have been found amongst the roots of the wheat plant 
during the winter. This Aphis is known to occur upon several of 
the common grasses of England ; hence any grasses growing ia a 
wheat field should he destroyed as much as possible when the pest 
is iu the neighbourhood. Beep ploughing and rotation of crops 
may also be recommended. Iu cases where the insects are noticed 
at an early stage, a dressing of soot or gas lime will serve to check 
them. Their numbers are kept dow r n by lady-birds {Coccinella), 
which should never be killed, and also by two species of ichneu- 
mons (Aphiducs avense and Ephedrus plagiator), which lay tbeir eggs 
in the body of the Aphides. 

The order JDiptera includes several insects which are very harm- 
ful to corn crops. The frit fly, Qsdms vastator > is a very active 
small fly, with a greenish black metallic lustre, about 2 to 3 mm. 
in length. The larvoe are yellow or light brown, pointed anteiiorly. 
The fiies emerge from the chrysalis about April, and the female 
deposits her little red eggs upon the under surface of the leaf of 
the wheat ; the larva when it is hatched creeps down and bores its 
way into the terminal bud of the plant, thus arresting all growth 
of the ear. The larva assumes the chrysalis state inside one of the 
outermost leaf sheaths. There are believed to be two broods each 
year. If, as seems probable, the pupae pass the winter amongst 
the stubble or grass weeds, it is important that these should either 
be burnt or ploughed deeply in, 



Two closely allied species of flies also attack com oiops ; they 
are Chlotopb to n 10 put, and Cltlontps Innata. The fount l is ot a 
light stiaw coloui, with tlnee longitudinal daik stupes, and a 
gieeuish black abdomen ; *ke antenna 1 are black, the eyes gieenish , 
and the daik feet have a stupe of lighter colour. It is about o to 
4 mm. long. The injuiy to the ciops is caused bv the fly laying 
its eggs between the leaves of tin 1 young plant; the laiv.e width 
hah h out fiom these hote their way down the stem horn the b »s<? 
of the em to tbe fiist joint, and there they form swellings known 
to the fanner as the “gout.” The tar is aboited or nusfotinul. 
The dampest part of the held is most subject to attack. Ch. luuata 
is about 2 mm. long ; the antenna 1 have then two piounwl joints 
yellowy whilst the tlmd is black 011 its ouier side ; 111 its habits this 
insect lcstmbles Ch. tjuuomis, hut attacks chiefly barley crops. 

The daddy long-legs, Tipula element, causes gieat damage to 
coin and other ciops by tlio lan«e gnawing the 3 oung plants 
whilst they aie still below the level of the giouud. The temalo 
deposits her eggs 111 the giound, or nr u it m some glass, Ac., 
choosing as damp a plate as possible. The laiva is provided with 
a very tough skin and may measuie 1 ^ inches in length. It is 
apodal, and horcs its way beneath the suiface of the caith by 
alternately contracting and expanding. It assumes the pupal 
condition during the lata* half of the summer. The pupa 1 aie 
piovided with backwaidly directed spines, by means of which they 
iaise themselves above 
the level of the giound. 

As a means of preserva- 
tion against this pest, 
ditches and other damp 
places should be cleaned 
out. Kooks, which de- 
vour the larvee at a great 
late, should be encoui- 
aged ; and deep plough- 
ing to buiy the egg s and 
the lame should be prac- 
tised, and the land dressed 
w itli some suek poisonous 
substance as gas lime be- 
fore breaking up. 

Two species of Cccido - 
myia aie most destruc- 
tive to wheat. Cecido - 
myia trltici, the wheat 
midge, lias been known 
in Great Britain, for over • ^ 

a century. This fly is;p Ia 4 ,— Daddy long-legs ( Tipula oletarta). 1, 
a little over 2 mm. in Larva; 2, pupa case; 3, mstet, natural ; 

length, of an orange yel- 4 > l *S { 4 s. +* 

low colour, with black eyes ; the female is provided with a long 
ovipositor, by means of which it deposits ten or more eggs in £he 
ears of w T heat. The larvie hatch out in about ten days. They arc 
at first transparent, but become yellow, and their colour giadually 
deepens. Most of the lai vac fall off the plant and bury themselves 
in the giound, where they change into pupae ; some, however, re- 
main in the ear and are found in some numbeis in ehafl*. The 
perfect insect emerges from the pupa in the spring. It is probable 
that more than one brood is piodueed during the season. The 
damage caused to the crop is due to the larva feeding upon tlio soft 
tissue of the ear and thus causing the seed to be imperfect ; some 
authorities state that it also devours the pollen. Since the lame 
exist in chaff, great care must be taken that this does not prove a 
source of infection, and land wdiich has been badly affected must be 
ploughed deep, in order to bury them. C. dctiructor is well known 
under the name of the Hessian 
fly. It was first noticed in Great 
Britain during the summer of j i 
1 886, in Hertfordshire, and within 
a few months its presence was 
reported throughout the eastern 
half of England and Scotland, — 
a circumstance which led some 
authorities to believe that it had 
existed iu Great Britain for some 
little time ; there has been, how- 
ever, no definite proof of this. 

The fly has been known in North 
America since 1776, where it has 
done very extensive damage, espe- Fla 5 . _ Hessian fly (Cevidomyia de- 
cially during w T ann moist sum- strvcUn). 1, Insect; ? t laiva; 3, pupa 
mers. It is known to occur or “flax seed.*' All magnified, 
throughout central Europe ; in 1879 it made its appearance in 
Russia, and in four year’s had spread over the greater part of that 
country. The female fly is about 3 mm. long, brownish in colour, 
but becoming black in the thorax and head. Tho wings are fringed, 
rounded at their ends, and the third nerve is branched The an- 
tennae are also fringed and consist of two globular basal joints. 
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and 11 to 16 smallci joints, which diminish in lmgth tow a ids 
the ends. The male % is smaller than the female ; the abdomen 
teiminatos in two elaspeis. The female lays in the spun” 40 or 
more upon the leases of the coin plants, — wluat, bailey, and 
i ye ; cuts a io not aftntub The larva* aie hatched m about 5 or 
6 d lys, and in ike then way (low n to tlie axils of the leaver, feeding 
upon the sap ninth is passing up the stem. Aftei a few weeks tiny 
me trails kn med into the “flax seed” pupa?, whuk aie usually found 
just above the se< mid joint of the st< m. From these pupa. the 
autumn blood of flies emerge ; these lay eggs, and then laivre tide 
over the winter in the pupal < omlihon. Sometimes only one brood 
is pi oil need in the yeai. The injiuy done to Hie plant by the 
lime living upon the sap usually causes the infected plants to 
beml over just above the seiond joint; this leiuleis them easily 
distinguishable from the healthy plants. The numbets of this 
most injurious insect are foitunatefy kept down to a eonsh lei able 
extent lay parasites. Five species of Chalcidida j aie known to be 
parasitic on Q. destructor in America and sit in Russia. Foitu- 
natoly these arc not absent in Cheat Burdin. When a eiop has been 
infected by this pest, the com should be reaped above the second 
joint, and the stubble candidly ploughed m. A sharp look-out 
should be kept for the appeal ance of the “flax seed” both in the 
plant and in samples of corn, especially if the latter has been badly 
cleaned. Some species of wheat seem to have a greater power of 
resisting the attacks of this insect than otlieis, but<*a& yet very 
little definite information can be given on this point. These two 
pests do damage to the amount of millions of pounds every year in 
Efoith Amoiica ; but none of those mentioned befoio them aio either 
common or destructive on that continent. 

Cephas pi/rjnLiits belongs to that desti active group of the Byrncno- 
pterrt, the saw-flies, and is commonly known as the com saw-fly. 
The insect is black in coloui, with a large head and prominent 
eyes. The mouth parts are yellow, and in the male the legs aie 
the same colour. The female is darker and ha* its black ovipositor 
slightly exposed. Whilst the wheat is still young and tendei, the 
female pierces the stalk below the forming ear and there deposits 
an egg. The larva, which hatches out in about ten days, is when 
full-grown about half an inch long, whitish In colour, with a biown 
head. It differs from the ordinary saw-fly larva in having but 
three purs of legs. This larva boies its way down the stem, cutting 
through the knots, and about harvest time it cuts the stem nearly 
through at its base. The la*va assumes the pupal stage in the 
lowest part of the stem and ioniums in this condition till the 
following spring, when the perfect insect emerges. Plants winch 
have been affected by this insect can easily be rt cognized by their 
thin empty ears. Since the insect passes the winter in tlie stubble, 
every abort should be made to destroy thiB wlieiever the disease has 
been prevalent. 

The caterpillars of some spscies of Ztphlojitcm do considerable 
damage to corn crops. On the Continent the larvje of Agtotis 
eft* vis (segt turn) devour the loots of wheat and arc especially destruc- 
tive to autumn-sown crops. Tinea granella, a member of the family 
Tineidset causes much harm to grain in stoic. This small moth, of a 
dusky white colour, lays one or two minute eggs upon each gi ain ; 
as soon as they arc hatched, the caterpillars bore their way into the 
grain, and by means of a web bind several grains together. Through 
these it bores minute passages aud lives in them, devouring the 
substance of the grain. The lame ultimately withdraw to the 
angles aud corners of the granary; hence, wherever this pest is 
prevalent, care must be taken to keep the building free from dust, 
cobwebs, &c. There is a member of the CoUoptem which is frequently 
mistaken for the above-mentioned pest. This beetle is known as 
Trogosita manntanica ; it is supposed to have been introduced 
from Africa. The larva is | inch long, with a whitish body, bearing 
tufts of hail’s and a brown head. It gnaws the corn grains and 
lives on their contents. The beetle is carnivorous, and is said to 
compensate for the damage its larva causes by devouring the above- 
mentioned Timet gmnellct. 

Another beetle, Cctlandra gramria , the corn weevil, also attacks 
stored grain. The eggs arc deposited in the grains of corn and the 
larva spends its life therein, living upon the substance of the giain, 
and ultimately toning to a pupa. It leaves the grain first upon 
attaining the mature state. 

The larvae of Mater {Agnolos) Hneatus and of other species of 
this genus are amongst the most destructive insects known to 
agriculturists. They are commonly known as wire- worms from the 
exceedingly tough character of their skins. The mature beetles 
are known as skip-jacks, from the power they possess of regaining 
their normal position when placed on their back by means of a 
loose articulation between the pro-thorax and the moso-thorax. 
This when put in action causes the beetle to jump into the air, 
and they usually fall on their feet. The wire-worms have a rather 
flattened body, yellowish brown in colour ; it consists of twelve 
segments, ana bears three pahs of legs. The larvae live for several 
years, and then, burying themselves deepin the earth, emerge as 
the perfect insect in about a fortnight The beetles pair in June, 
and the femsile deposits her eggs upon blades of grass or the sheath- 




ing leaves of corn. Tlie best pievontative for this pest is clean 
fanning and scan tying tin land aftei harvest, so as to kill all loots 
which might sene as food foi the wiic-wonns. When a nop is 
badly attacked, soot oi gas lime may be applied ami Ihe 
land well rolled to compress the earth. Tlie numbeis of : 
the Luwe aie to some extent kept 
down by moles and insectivoious 
birds. 

The cockchafer, Mrtolonfht vul- 
qctub, is injurious to com ci ops, in 
both its mature and its laiv.il con- 
dition. Dining tlie foimer state it 
devours the leaves of wheat and of 
most othei gias^s, trees, and shrub-. 

The laiva, which is veiy voiacious, 
lives upon loots. * This larva is veiy iin — 

thick and fleshy, of a whitish hue, 
with three pairs of legs ; it usually^ 4% 

lies in a cuiled-up position. The i 1 » ~<L-, w 

laival condition lasts sovcral yoais ; Fro.O.— Wire-woim(I?r/te? lineatus), 
but ultimately the larvce become showing inject and Un a. 
pup.e, and in this condition live through the winter. Much may 
no done to prevent tlie spread of this pest by shaking the eock- 
chafeis from the trees, amongst the leaves of which they liang, 
and destioying them. They aie eageily eaten by pigs and poultry. 

An allied but much smaller species of beetle, Anisoplitt hoitiujhf, 
with much the same habits as the above, also occiu s iu England, 
and attacks wheat and glass a ops. 

Millepedes, although they aie not insects, but one of the groups 
winch compose the larger division Trachcatct, must be included in 
an account of the pests which attack wheat. Tlio English species 
which is most distinctive to wheat, bailey, and oats is Polt/desmas 
ampin natus. Millepedes pass tlieii life undergioiuul, and are 
sometimes mistaken foi w ire-w onus, but can be at once distinguish d 
by the great numbei of their legs. They affect damp places, w liiih 
should be drained, and no rubbish oi litter should be left lying 
about. 

Ear-cockle is due to the parasitism of a small white nematoid 
woim, known variously as Angiuflnfu ( Vibrio ) tritici or Tylenchus 
scant) t ?? 5 or triHcl. These wmims cause tho formation of a blow nish 
black gall upon the wheat eai. When the ear ripens and falls to 
the ground, the nematodes escape from the gall and live in the 
damp eaith. Ultimately they make their way on to a young plant, 
and, as the ear foims, they pass into it and pair inside the gall which 
has been caused by their presence. The female lays numinous eggs, 
from wliick-young nematodes hatch out, until the gall is quite full 
of them. As long as tlie gall remains hard, the lame are motion- 
less ; but they become active in moisture, and develop into the 
adult state. If tho surrounding conditions are unfavourable they 
will remain iu the larval state for years. They aie capable of 
resisting gieat extremes of heat and cold, aud aie appaiently un- 
affected by many poisons. Allied species affect the roots of wheat, 
grasses, and other plants. 

For fungoid diseases, sec Fungus, vol. ix. p. SSI, and Mildew', 
vol. xu. p. 293. (A. E. S.) 

WHEATEAR, as a bird's name perhaps of doubtful 
meaning, 1 though Taylor, tlie “ water poet” (d. 1654), in 
whose writings it seems fir^t to occur, and Willughby ex- 
plain it (in the words of Hay, the latter's translator) as given 
u because [in] the time of wheat harvest they wax very fat.” 
It would seem also from this author to have been originally 
the local name for the species in Sussex, on the South 
Downs of which county its capture in a very simple kind 
of trap has been the occupation of many generations of 
shepherds, who thereby have made an excellent trade, since 
Wlieatears in their proper season, from the end of July till 
towards the end of September, are justly esteemed for the 
table and fetch a price that for many years has been con- 
tinually rising owing to the failing supply, which is chiefly 
due to the bringing under tillage of so much of the sheep- 
walk, heath, down, and other open country that was formerly 
in a natural condition. 

The Wheatear, the Saricola, manthc of ornithologists, is one of 
tho earliest migrants of its kind to return to its home, often reaching 


1 The vulgar supposition of its being an euphemism of an Anglo- 
Saxon name (<?/. Bennett’s ed. of White’s Nat, Mist, Stfbome, p. 69, 
note) must be rejected until evidence that such a name ever existed be 
adduced. It is true that tf Whittaile ” (c/. Dutch WiUtmrt and 
French (Mblane) is given by Cotgrave in 1611 ; but the older names, 
according to Turner, in 1544, of “ Clotburd ” ( 55 Clod-bird) and Smatch 
(=Chat) do not favour the usual derivation. “Fallow-chat” is 
another old name still locally in use, as is “ Coney-chuck.** 
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England at the end of February and nlmovfc always by the middle 
of Miuh. The eock Mid, with lus bluish grey bulc and light 
bull' bjcaht, set oil by black eav-coveits, wings, and pait of the tail, 
is luiriereri slill moic conspicuous by his white rump as he takes 
short flights in front oJ those who disturb him, ululo liis sprightly 
actions and gay song hannonue so well with his delicately-tmfcd 
plumage as to lender him a welcome object to all who d< light m 
iiee and open country. ‘When alanned both sexes have a shaip 
monos} llal )ic note that sounds like chat ; and this has not only 
entered into some of the local names of this species and of its allies, 
but has caused all to be frequently spoken of as “Chats.” The 
nest is constantly placed under gioimd ; the bird takes advantage 
of the hole of some other animal, 01 the shelter of a clod in a Hllov- 
tield, or a iceess beneath a rock, A laii»e amount of soft materials 
is then in collected, and on them from 5 to 8 pale blue eggs aie laid. 
The AYheatear has a very wide lango throughout *lio Old World, 
extending in summer far witliin the Arctic Circle, from Norway to 
the Lena and Yana valleys, while it wmteis in Africa beyond the 
Equator, and m India. But it also breeds regularly in Greenland 
and some parts of North America. Its reaching the former and the 
eastern coast of the latter, as well as the Bermudas, may possibly he 
explained by the drifting of individuals from Iceland ; but far more 
intciesting is the fact of its continued seasonal appeal an eo in Alaska 
without ever showing itself in British Columbia or California, and 
without ever having been observed in Kamchatka, Japan, or China, 
though it is a summer resident in the Teh uktohi peninsula. H cnee 
it would seem as though its annual flights acioss Bei lug’s Stiait 
must be in connexion with a migratory movement that passes to 
the noitli and west of the Stanovoi range of mountains*, for Mr 
Nelson’s suggestion ( Cruise of the Corwui> pp. 39, 60) of a north- 
west passage from Boothia Felix, where Boss observed it, is less 
likely. 1 

Moie than 60 other species more or less allied to the AYheatear 
have been described, 2 but probably so many do not really exist. 
Some 8 are included in the European fauna ; but the majority aie 
inhabitants of Africa. Seveial of them are birds of the desert ; and 
heie it may be remarked that, while most of these exhibit the sand- 
eolouied tints so commonly found in animals of like habitat, a few 
assume a black plumage, which, as explained by Canon Tristram, is 
equally protective, since it assimilates them to the deep shadows 
cast by projecting stones and other inequalities of the suiface. 

Of other genera closely allied to, ana by some miters included 
in, Saricola there is only need heie to mention P) at incola, which 
comprises among others two well-known British birds, the Stone- 
chat and AVliincliat, P. nibicola andP. rubetra , the latter a summer- 
migrant, while the former is resident as a species, and* the black 
head, mddy breast, and white coHar and wing-spot of the cock 
render him a conspicuous object on almost every furze-grown com- 
mon or heath in the British Islands, as he sits on a projecting twig 
or flits from bush to bush. This bird lias a wide range in Europe, 
and several other species, more or less resembling it, inhabit South 
Africa, Madagascar, Reunion, and Asia, from some of the islands of 
the Indian Archipelago to Japan. The AYhinchat, on the other 
hand, much more affects enclosed lands, and with a wide range has 
no very near ally. 

Placed near these forms by nearly all systematists is the group 
containing the Austialian genus PUrceca, containing about a dozen 
species, — the <£ Robins,” so called of the colonists, some of them 
remarkable for their bright plumage ; and possibly allied to them, 
as indeed is generally thought, with 5 or 6 species peculiar to New 
Zealand, are the genera Miro and Mijiovioirct. But Prof. Parker 
has seen in the osteology of the first inferior characters which appear 
to him to separate them from their presumed colleagues, and, as 
stated before (Oknititology, vol. xviii. p. 48), he terms them 
“ Struthious AVarblers.” Like so many other forms from the same 
countries, they probably preserve the more generalized structure 
of earlier and lower types, and should possibly be distinguished as 
a separate sub-family Petrcecinee. 

All the birds mentioned in this article form the group 
Saxicolin& of most authors. Some, however, have raised 
them to the rank of a distinct Family Saxicolidx (of. 
Warbler) ; and Mr Sharpe (Cat Birds Brit Mm., iv. pp. 
161-199) has placed Petroeca and Pratincola in the Family 
Muscicapidse. (a. n.) 

WHEATLEY, Francis (1717-1801), English portrait 
and landscape painter, was born in 1747 at Wild Court, 
Covent Garden, London, He studied at Shipley’s drawing- 
school and the Royal Academy, and won several prizes 

1 On this subject see also Dr Stejneger’s observations in bis “Ornitho- 
logical Exploration of Kamtschatka,” in Pull. U.S. Bat. Mvseum, No. 
29, pp. 349-351, and those of Prof. Palrnin, Ve<ja-Esj?ecl. V eiciishapl. 
JuHtageher, v. pp. 260-262. 

3 (Jf. the monograph of Messrs Blanford and Dresser, in Pm. Zool 
Society, 1874, pp. 213-241. 
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from the Society of ArK He assisted in the decoration of 
Vauxliall, and aided Mortimer in pain ting a ceiling im 
Lord Melbourne at Brocket llall (Kertf oi dsliire). In youth 
his life was irregular and dissipated. He eloped to Ireland 
with the wife of Grosso, a brother artist, and established 
himself in Dublin as a portrait-} >a inter, executing, among 
other works, an interior of the Irish House of Commons. 
His scene from the London Biots of 3780 was admirably 
engraved by Heath. Ho painted several subjects foi 
Boydell’s Shalceyuare Gaiter?/, designed iliusti aliens to 
Bell’s edition of the poets, and practised to some small 
extent as an etcher and mezzotint-engra\ er. It is, however, 
as a painter, in both oil and water-colour, of landscape * 
and rustic subjects that AYheatley will be most favourably 
remembered. His work in these departments is graceful 
and pleasing, but lacks force and the impress of real it} . 
He was elected an associate of the Royal Academy in 1790, 
and an academician in the following year. He died on 
28tli June 1801. His wife, afterwards Mrs Pope, was 
known as a.painter of flowers and portraits. 

WHEATON, Henry (1785-18*18), American lawyer and 
diplomatist, was born at Providence, Rhode Island, on 
27th November 1785. He graduated at Brown univer- 
sity in 1802, was admitted to the bar in 1805, and, after 
two years’ study abroad, practised law at Providence 
(1807-12) and at New York City (1812-25). He vas a 
justice of the Marine Court of the city of New York from 
1815 to 1819, and reporter of the United States Supreme 
Court from 1816 to 1827, aiding in 1825 in the revision 
of the laws of New^York. His diplomatic career began 
in 1825, with an appointment to Denmark as charge 
d’affaires, followed by that of minister to Prussia, 1835 to 
1815. During this period ho had published a Digest of 
the Law of Maritime Captures (1815); twelve volumes of 
Supreme Court Repo?'t% and a Digest ; a great number of 
historical articles, and some collected works ; Elements of 
International Law (1836) ; Lfistoire die Brogres du Pro it 
des Gem m Europe (1841), translated in 1845 by William 
B. Lawrence as a History of the JLaw of Nations in Europe 
and America ; and the Right of Visitation and Search 
(1842). The History took at once the rank which it has 
always held, that of the leading work on the subject of 
which it treats. 3 AATieatons general theory is that inter- 
national law consists of “those rules of conduct which 
reason deduces, as consonant to justice, from the nature 
of the society existing among independent nations, with 
such definitions and modifications as may be established 
by general consent.” The publication of a second transla- 
tion by Dana in 1866 led to a prolonged lawsuit between 
him and Lawrence. In 1846 Wheaton, who was more 
than sixty years of age, was requested to resign by the 
new president, Polk, who needed his place for another 
appointment. The request provoke*! general condemna- 
tion ; but Wheaton resigned and returned to the United 
States. He was called at once to Harvard College as 
lecturer on international law ; but he died at Dorchester, 
Massachusetts, on 11th March 1848. 

WHEATSTONE, Sir Charles (1802-1875), the prac- 
tical founder of modern telegraphy, was born at Gloucester 
in February 1802, his father being a music-seller in that 
city. In 1806 the family removed to London. Wheat- 
stone’s education was carried on in several private schools, 
at which he appears to have displayed no remarkable 
attainments, being mainly characterized by a morbid shy- 
ness and sensitiveness that prevented him from making 
friends. About 1816 he was sent to his uncle, a musical 
instrument maker in the Strand, to learn the trade ; but 
with his father's countenance he spent more time in read- 

3 Bog Davis’s Outlines qf Liter mikmctl Law t 26, and AVoolsey’s 
Inteniationcfl Law (Index, under Wheaton), 
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ing books of oil kinds than at woik. For some years he 
continued making experiments in acoustics, following out 
his ou n ideas and de vising many beautiful and ingenious 
arrangements. Of these the “ aeoucr} ptophone ” was one 
oi the most elegant — a light box, shaped like an ancient 
lyre and suspended by a metallie w ire from a piano in the 
loom above. When the instrument was played, the vibia- 
tions wen* transmitteM silently, and became audible in the 
1\ re, which thu* appeared to play of itself. On the death 
ot liis uncle in 1823 Wheatstone and his brother took up 
the business ; ) »ut Charles never seems to ha\ e taken a 
\uy active part in it, and he virtually retired after six 
years, devoting himself to experimental research, at fust 
chiefly with regard to sound. In lb 23 he published his 
first paper, “ New Experiments on Hound,” in Thomson’s 
Annals of Philosophy, and was greatly encouraged by the 
appreciative translations winch appeared iu several Con- 
tinental journals. Wheatstone's shyness still clung to him ; 
for, although he occasionally read a paper to scientific 
societies when a young man, he never could become a 
lecturer. lienee many of his investigations were first 
described by Faraday in his Friday evening discourses at 
the Loyal Institution. By 1834 Wheatstone’s originality 
and resource in experiment were fully recognized, and he 
was appointed prolessor of experimental philosophy at 
King’s College, London, in that year. This appointment 
was inaugurated by two events, — a course of eight lectures 
on sound, which proved no success and was not repeated, 
and the determination by means of a revolving minor of 
the speed of electric discharge in conductors, a piece of 
work leading to enormously important results The great 
\ doeity of electrical transmission suggested the possibility 
of utilizing it for sending messages ; and, after many ex- 
periments and the practical advice and business-like co- 
operation of Cooke, a patent for an electric telegraph was 
taken out in their joint names in 1837. Wheatstone’s 
early training in making musical instruments now bore 
rich fruit in the continuous designing of new instruments 
and pieces of mechanism. His life was uneventful except 
in so far as the variety of his work lent it colour. He 
became a fellow of the Loyal Society in 1837 ; in 1S47 he 
married; and in 1868, after the completion of his master- 
piece, the automatic telegraph, he was knighted. While 
iu Paris perfecting a receiving instrument for submarine 
cables, Sir Charles Wheatstone caught cold, and died on 
19th October 1873. 

Wheatstone was enthusiastic in his work ; and, in spite of the 
invincible repugnance to public speaking, he could explain his 
machines and describe results to his friends with animation and 
remarkable clearness. Owing to the cast of his mind he could 
only undertake work with some distinct end or definite application 
in view ; hence ho applied himself chiefly to the useful embodi- 
ment of scientific principles, and to researches designed to throw 
light on such subjects as the interference of mental impressions 
with the evidence of the senses. As a natuial consequence of the 
nervous enthusiasm which possessed him, several researches which 
had been commenced, and sometimes cairied to a considerable dis- 
tance, were relinquished as new sources of interest presented them- 
selves, and remained unfinished at his death. Many of his ideas 
were expanded and appropriated by other workers, more persever- 
ing, if less original, who carried them into effect, Wheatstone's 
physical investigations are described in more than thirty-six papers 
in various scientific journals, the more important being in the 
Philosophical Trama&tions, the Proceedings of the Royal Society, the 
Camples JRcMus, and the British Association Reports. They natui - 
ally divide themselves into researches on sound, light, and elec- 
tricity, but extend into other branches of physics as well. But 
his^ best work by far was in the invention of complicated and 
delicate mechanism for various purposes, in the construction of 
which he employed a staff of workmen trained to the highest de- 
gree of excellence. For his insight into mechanism and his power 
over it he was unequalled, except perhaps by Babbage. A crypto- 
graphic machine, which changed the cipher automatically and 
punted a message, entirely unintelligible until translated by a 
duplicate instrument, was one of the most perfect examples of 
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this. Ciyptogiaphy had a gicat fascination for Wheatstone , he 
studied it deeply at one time, and deciphered many of the MSS. in 
the Bntish Museum nluch had defied all otliei inteipietus. In 
acoustics his pninupal woik was a reseaich on the tiaiismi&sion ot 
sound tin ougli solids (bet Ti llihoxe), the explanation of Chladni’s 
furuies ot 'vibrating solids, various urn stigations of the prim lpleo 
ot acoustic^ and the inetdiamsm of hearing, and the indention ot 
new musical insti union N, e.g., the conceitma. The kaleidophont, 
liitendod to piestnt \isihly the moitments of a sonoious body, 
consisted of a vibiating who, which could be varied in length 
earning a sihued head leflectmc, a point of light. The motion ol 
the bead was thus shown by pei siskm e ot the successive iinigt s on 
the ictina, and ma/y lines oi light tiacecl out its silt eessive posi- 
tions. A photomefcu was coustiucted on the same principle. 
In light theie aie a senes of papeis on the eye, on the physiology 
of vision, on hnioodai vision, in< ludiiu* the invention ot one of the 
most popular of scientific toys, the Stereoscope (q.v.), and on 
colour. The polar clock, clevis td foi use in plate ot a sun-clial, 
applies the fact that the plane ot polarization of sky light is alw ays 
90° from the position of the sun ; hence by measuimg the azi- 
muthal angle of the plane, even when the sun is below the horizon, 
couect appaient solar time may be obtained. In 1835, in a papei 
oil kk The Prismatic Decomposition of Electrical Light,” he piovtd 
that sparks fiom different metals give distinctive spectia, which 
could be used as a means of detecting them. This is the funda- 
mental expel imeut of chemical analysis by spaik spectia. But it is 
By Ixts electrical work that Wheatstone will best be remembeied. 
Much of this, such as the famous “bridge” foi measuimg lesist- 
ances that bears Ms name, will be found described under Erec- 
anrciTY (vol. viii. p. 44). Ho not only guided the giowtli ot 
scientific telegiaphy on land wiles, but made the eailie&t expeii- 
imnts with submaime cables, foreseeing the piacticability oi this 
means of communication as eaily as 1840. Foi shoit description 4 - 
of the “A, B, C” telegraph instrument — so popular befoie tin 
intioduetion oi the telephone — and of the automatic transmitter 
by which messages may be sent at the rate oi 500 words a minute, 
see Tlleuiiaph. He also devised printing tclegiaph rocoiveis of 
various foi ms, electrical chiono&copes, and many forms of electrical 
lccoiding apparatus, — amongst otlieis two sets of legistering me- 
teorological instruments, of which the earlier, described in 1842, 
was afterwards developed by Secchi and Van Byssolbeighe (see 
THEitMOMLTEii, vol. xxiii. }i*. 293), hut the later, put for wax d in 
1S67, included metallic thermometeis and was less successful. 

Wheatstone's Soievtific Papers weie ( ollected and published by the Physical 
Society of London in 1879. The best biographical notices oi him will bo ioumi 
m Mm Pioc. Inst. C.E., iol. xlui. p. 2, S3, and Pun. Roy. h oc. t vol x\iv. p. \vi. 
For Wheatstone’s connexion with the giowth oi telegiaphy, see Satim,, xi. p 
510, and xu. p. 30 vp 

WHEELING, a city of OMo county, West Virginia, 
U.S., the largest and most important in the State, stands on 
the eastern bank of the Ohio and on an island in the river, 
in what is popularly known as the “Pan-Handle.” The 
main portion of the city lies in the bottom land, 40 to 50 
feet above low water in the river, and, on an average, 
about 650 feet above the sea. Immediately east of it the 
bluffs rise to a height of 400 feet above the river. The 
island portion is connected with the mainland by a fine 
suspension bridge, 1010 feet long. The surrounding 
country is quite open and well cultivated, being timbered 
only on the hillsides ; cereals and tobacco are the principal 
crops, and wool is largely grown. Wheeling has railway 
connexions eastward by the Baltimore and Ohio line to 
Baltimore and Washington ; westward by the same line and 
by the Pittsburg, Cincinnati and St Louis ; northward by 
the Cleveland and Pittsburg ; and southward by the Ohio 
Liver Lailroad. The Ohio, which is navigable to Pitts- 
burgh, furnishes another means of communication. The 
depth of water in front of the city ranges from 20 inches 
at the lowest stage to 30 or 40 feet during floods, while 
the width of the river varies from 100 to 1000 feet. The 
principal manufacturing industries are those of iron and 
steel, which employ some 2600 persons or about one-twelfth 
of the population. Wheeling is popularly known as .the 
“nail city” from the large quantity of cut nails made in its 
workshops. It has also manufactories of glass and queens- 
ware, wine (from home-grown grapes), cigars and tobacco, 
lanterns, and leather, as well as breweries. The city has 
a large market for ginseng, which is exported almost ex- 
clusively to China. The population of Wheeling in 1880 
amounted to 30,737, of whom one-fifth were foreign-born. 
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The first settlement (Fort Fincasth) on the piesent site of Wheel- 
ing was made in 1769. In 1776 its name was changed to Foit 
Ilemy ; it was twice besieged by the Biitish and Indians, m 1777 
and 1782. It was iniorpoiated as a village under its present name 
in 1806, and in 1S36 it leceived a city chaiter. Upon the forma- 
tion of the State of West Virginia in 1866 Wheeling was made the 
capital. In 1870 this dignity was confened upon Charleston; 
in 1875 it was lestored to Wheeling, but lost again in 1885 to 
Cl tai lesion. The following figures illustrate the gioiv tli of Wheel- 
ing population in 1810, 914 ; in 1820, 1567 ; in 1810, 73S5 ; in 
I860, 14,083 ; in 1870, 19,280 ; and m 1880, 30,787. 

WHEWELL, William (1794-1860), philosopher and 
historian of science, was born on 21th May 1794 at Lan- 
caster, where his father was a house-carpenter. He was 
educated at the blue school and the grammar school of 
Lancaster, and afterwards at Heversliam grammar school, 
where he obtained the exhibition which enabled him to 
enter Trinity College, Cambridge, in October 1812. For 
the remainder of his life his home was within the walls of 
Trinity. Ho graduated as second wrangler in 1816, was 
elected fellow in 1817, appointed a mathematical lecturer 
in the following year, and in due course became one of the 
college tutors. From 1828 to 1832 he held the professor- 
ship of mineralogy and from 1838 to 1855 that of moral 
philosophy, or (as it was then called) moral thcoiogy and 
casuistical divinity. In 1841 he was appointed master 
of the college on the resignation of Dr Wordsworth. He 
died on 6th March 1866 from the effects of a fall from his 
horse. 

Soon after taking his degree Whewell began to lay the 
foundation of his reputation by great and varied activity 
as an author, as well as by the prominent part he took in 
all matters educational and constitutional concerning the 
college and university. His first work, An Elementary 
Treatise on Mechanics (1819), was influential — along with 
the works of Peacock and Herscliel — in reforming the 
traditional method of mathematical teaching in Cam- 
bridge; and it was also largely due to him that, at a 
later period (1856), the circle of Cambridge stiidies was 
widened by the admission of the moral and natural 
sciences to an academic position. On the other hand, 
his attitude with respect to questions of university and 
college reform was (especially in later life ) conservative. 
Claiming to be a reformer, he had yet no sympathy with 
the constitutional changes proposed at the time, and since 
commonly accepted as desirable and necessary. He upheld 
strenuously the tutorial system, while endeavouring to im- 
prove its efficiency ; he opposed the admission of Dissenters 
to the university in a controversy with Thirlwall (1834) ; 
he defended the system of clerical fellowships, the custom 
which admitted a privileged class of students under the 
name of “ fellow-commoners,” and the large powers which 
the u caput n or head of a college then possessed in university 
government. The appointment of the University Commis- 
sion in 1850 encountered his opposition, and the proposed 
reform of the university in 1855 called forth from him 
two pamphlets of hostile Memories . The reform really 
wanted was, he contended, to encourage scientific and 
professorial work, and to utilize the college funds, not to 
put elections in the hands of the members of senate. 

In the summer of 1826, and again in 1828, Whewell 
was engaged along with Airy in conducting experiments 
in Dolcoath mine, Cornwall, in order to determine the 
density of the earth. Their united labours were unsuccess- 
ful, and Whewell did little more in the way of experimental 
science. He was the author, however, of an Essay on 
Miner alogical Classification, published in 1828, and con- 
tributed various memoirs on the tides to the Philosophical 
Transactions of theKoyal Society between 1833 and 1850. 
But it is on his History and Philosophy of ike Sciences that 
his claim to an enduring reputation mainly rests. Tb e His- 
tory of the Inductive Sciences, from the Earliest to the Present 
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Time appeared originally in 1837, Whewell 1 s wide ac- 
quaintance with various branches of science — though he 
cannot be said to have been a specialist in any department 
— enabled him to write a comprehensive account of tlieir 
development, which has not yet been superseded, although 
it may want the thoroughness, and even in many respects 
the accuracy, of various subsequent histories of the special 
sciences. In his own opinion, moreover, the History was 
to bo regarded as an introduction to the Philosophy of the 
Inductive Sciences (1840). The latter treatise 1 analyses 
the method bxeinjdified in the formation of ideas, in the 
new inductions of science, and in the applications and 
systematization of these inductions, all exhibited by the 
History in the process of development. 

The Philosophy is described by the autboi as “an application of 
the plan of Bacon’s Ebvion Oryamnn to the piesent condition ol 
physical science,” and as an attempt “to extiact fiom the ariual 
past progress of science the elements of a moie efioctual and sub- 
stantial method of discovery” then Bacon’s. The Philosophy i*, 
divided into two parts, treating respectively of ideas and of know- 
ledge. The* fiist part begins with an investigation of ideas in 
general, analysing the fundamental nature of scientific truths, the 
gi omuls of our knowledge of them, and the menial processes by 
which theyaie ascertained, and then applies these general pi in- 
ti pies to the philosophy of each of the subdivisions of science 
adopted in the History. The second part discusses knowledge oi 
the constiuetion of science, the processes by which our conceptions 
are brought to bear on facts, binding them together into ideal com- 
binations. By the “explication of conceptions” the ideas appro- 
priate to particular clashes of facts aie brought foiward and ex- 
plained ; and by the “colligation of facts” the conceptions involving 
those ideas are united to tire facts for the construction of science. 
But no art of discovery, such as Bacon anticipated, follovs fiom 
the analysis of the method of scientific diseoveiy ; ior the elements 
of “ invention, sagacity, genius,” aie needed at each foivard st<p 
in scientific progress. At the same time Whewell claimed that 
the methods exhibited in his analysis weie, not only the methods 
by which discoveries had actually been made, but also as definite 
and piactical as any that had been put forward. The pi or ess of 
induction (or colligation of ascertained facts into general pioposi- 
tions) is analysed into three steps, — (1) the selection of the (funda- 
mental) idea, such as space, number, cause, oi likeness ; (2) the 
formation of the conception, orrnoie special modification of tho^o 
ideas, as a circle, a uniform force, &e. ; and (3) the deteimiuation 
of magnitudes. Upon these follow^pecial methods of induction 
applicable to quantity, viz., the method of curves, the method of 
means, the method of least equal es, and the method of residue, 
and special methods depending on resemblance (to which the 
transition is made through the law of continuity), viz., the method 
of gradation and the method of natural classification. 

Whewcll’s philosophy of science, as well as his ethical doctrine, 
was conditioned by opposition to the empirical tendency then preva- 
lent amongst English tliinkeis. In tins he was influenced by the 
results of the Kantian philosophy. He maintained the distinction 
between necessary and contingent truths, — the former involved in 
the innate constitution of the mind, the latter coming from experi- 
ence. It is on this reference to the mind of ■what the current 
English philosophy attempted to derive from impressions of sense 
that the leading positions of his philosophy depend, and on it 
hinges the controversy between himself and J. S. Mill. He de- 
fended the a priori necessity of axioms attacked by the latter, and 
in his inductive theory attributed more importance to the function 
of the mental idea in the colligation of facts than Mill did, while 
lie would have dispensed with the inductive methods of Mill by his 
rules for the construction of conceptions. 

Between 1835 and 1861 Whewell was the author of various works 
on the philosophy of morals and politics, the chief of which. Ele- 
ments of Morality, including Polity, was published in 1845. The 
peculiarity of this work— written, of course, from what is known as 
the intuitional point of How — is its fivefold division of the springs 
of action and of their objects, of the primary and universal rights 
of man (personal security, property, contrast, family rights, and 
government), and of the cardinal virtues (benevolence, justice, 
truth, purity, and order). Among Whewell’s other works — too 
numerous to mention — reference must be made to writings popular 
in their day, such as the Bridgewater Treatise on Astronomy (1833), 
and the essay, Of the Plurality of Worlds (1854), in which lie argued . 

1 Afterwards broken up into three parts published separately ; (1) 
the History of Scientific Idem (1858), substantially a reproduction of 
the first part of the Philosophy, (2) the Novim Qrymum Penowtmtb 
(1858), containing the second part of the same work, but without the 
historical review of opinions, which was issued with large additions as 
, (3) the Philosophy of Discovery (1860). 
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WHIG AND TORY. Parliamentary parties came into 
existence in England as boon as pailiament achieved or 
aimed at predominanee in the state. In 1641, shortly after 
the meeting of the Long Parliament, they were dividcil on 
the question of church reform, passing, as soon as political 
questions wore involved, into Cavaliers and Roundheads. 
After the expulsion of the Cavaliers in 1642 and 1613 
the Houses were dhided into a peace party and a war 
paity, and these in 1613 took the shape of Presbyterians 
and Independents. After the Restoration there was a 
country party and a court party, and to these -the names 
of Whig and Tory were applied in 1G79, in the heat of 
the struggle which preceded the meeting of the first short 
parliament of Charles H. The words w ere nicknames given 
by the opponents of each party. To call a man a "Whig 
was to compare him with the Presbyterian rebels of the 
west of Scotland. To call a man a Tory was to compare 
him with the Papist outlaws of Ireland. In fact, at this 
time the "Whigs w ere maintainers of parliamentary power 
over tho crown and of toleration for Dissenters, the Tories 
maintainers of the hereditary indefeasible rights of the 
wearer of the crown and of the refusal of toleration to 
Dissenters. The relation between the parties was further 
qualified by the fact that the heir to the crown was a 
Roman Catholic, whose claim to succeed was defended by 
the Tories and assailed by the Whigs. 

The persistency of the names of the two parties is 
mainly owing to their unmeaningness. As new questions 
arose, the names of the old parties were retained, though 
the objects of content] on^were no longer the same. The 
Revolution of 1688-89 made it impossible for the Tories to 
regain their old attitude of attachment to the hereditary 
right of the occupant of the throne, with the exception of 
the extreme wing of the party, which remained J acobite. 
They still, however, continued, though accepting the 
Toleration Act, to oppose the offering of further favours 
to Dissenters. In Anne’s reign, after the war with France 
had gone on for some time, they supported a peace policy, 
whilst the Whigs advocated a continuance of the war. 
On the whole, during the last years of the 17th and the 
first years of the 18th century the Whigs may be regarded 
as tho party of tho great landowners, and of the merchants 
and tradesmen, the Tories as the party of the smaller land- 
owners and the country clergy. The Whigs established, 
through their hold upon the boroughs under the influence 
of the great landowners, a firm government, which could 
keep in check, and at last practically set aside, the power 
of the crown. The Tories, distrusting tho authority of 
the ministerial Government, and fearing a new despotism 
based on parliamentary corruption, became, especially after 
Bolingbroke’s return from exile, almost democratic in their 
•news and in their demands for the purification of the 
existing system. 

With the accession of George III. Toryism took a new 
form. The struggle about the Dissenters was now a thing 
of the past, and the king was accepted as a leader in 
carrying on tho attack against the power of the great Whig 
families. The attack was the easier because the Whig 
families had split into factions. For some time the divid- 
ing line between Whigs and Tories was this : the Tories 
asserted that the king had a right to choose his ministers 
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and control their policy, subject to the necessity of securing 
a majority of the House of Commons, whilst the Whigs 
thought that the choice should lie with leading members 
of parliament, and that the king should have no controlling 
power. The Whig view appears to resemble that subse- 
quently adopted ; but in the middle of the 18th century 
the corruption which prevailed rendered the analogy worth- 
less, and the real conflict was between the corrupt influence 
of the crown and the influence of a clique of great land- 
owners resting on their possession of electoral power 
through the lotion boroughs. In 1770 the king had his 
way and established Lord North at the treasury as his 
nominee. The Whigs, depmed of power, inipro\cd their 
position by the loss of one great instrument of corruption ; 
blit they were weakened by the establishment of two dis- 
tinct currents of opinion in their own ranks. The main 
body under Rockingham was influenced by Burke to de- 
mand practical reforms, but set its face against any popular 
changes in the constitution. Tho Whigs who followed 
Chatham wished to place parliament on a more popular 
basis by the reform of the House of Commons. When in 
1783 Chatham’s son Pitt became prime minister, tho Tory 
party toek a new start. It ictamed the Tory principle of 
reliance on the crown, and joined to it Chatham's principle 
of reliance on the people as opposed to the great Whig 
families. It also supported Pitt in practical reforms. 

All this was changed by the French Revolution. In 
opposition to the new democracy, the Tories coalesced with 
a section of the Whig families, the representatives of wiiich 
entered the ministry in 1794. From this time till 1822 
Toryism was synonymous with a desire to retain the 
existing state of things, however full of abuses it might 
be. Alien Canning and Peel entered the ministry in 1822, 
a gradual change took place, and a tendency to practical 
reform manifested itself. The refusal of Wellington to 
listen to any proposal for altering the constitution of the 
House of Commons threw power once more into the hands 
of the Whigs in 1830. Shortly afterwards the name Tory 
gave place to that of Conservative, though of late years 
there has been an attempt to revert to it by those Con- 
servatives who wish to assert their power of originating a 
definite policy, and who do not like to be branded with a 
purely negative appellation. The name of Whig on the 
other hand was replaced by that of Liberal, being assigned 
for some time to the less progressive portion of the party, 
and thus, by becoming a term of reproach, threatening 
entirely to disappear. 

WHIRLPOOL, a hollow in running water, caused or 
accompanied by a whirling motion which attracts and 
engulfs floating objects. The popular conception of a 
whirlpool was probably based on the ancient accounts of 
that of Charybdis, strengthened by exaggerated rumours of 
the Malstrbm in the Lofoten Islands, and, in Great Britain 
at least, largely consolidated by the legends of Corrie- 
vreckan. The various reports of travellers and descriptions 
of poetical “ philosophers” as to the appearance of the 
Malstrbm were faithfully collated and thrown into stereo- 
scopic relief by Edgar Allan Poe in his celebrated story. 
He describes how, with the rise of the tide, “ the current 
acquired a monstrous velocity, . , . The vast bod of the 
waters, seamed and scarred into a thousand conflicting 
channels, burst suddenly into frenzied convulsions — heav- 
ing, boiling, hissing— -gyrating in gigantic and innumerable 
vortices, and all whirling and plunging on to the eastward 
with a rapidity water never elsewhere assumes, except in 
precipitous descents. In a few minutes more there came 
over the scene another radical alteration, , . , Tho gyratory 
motions of the subsided vortices soemod to form the germ 
of another more vast. Suddenly — very suddenly — this 
assumed a distinct and definite existence, in a circle of over 
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a mile in diameter. The edge of the whirl was represented 
by a broad belt of gleaming spray ; but no particle of this 
slipped into the mouth of the terrific funnel, whose interior, 
as far as the eye could fathom it, was a smooth, shining, 
and jet-black wall of water, inclined to the horizon at an 
angle of some 15°, speeding dizzily round and round with a 
swaying and sweltering motion, and sending forth to the 
w inds an appalling voice, half shriek, half roar, such as not 
c\en the mighty cataract of Niagara ever lifts up in its 
agony to heaven.” Nothing could escape the violence of 
such a vortex. Whales caught in it were swallowed down, 
and the largest ship was engulfed as easily- as the smallest 
boat. After an hour or tw r o the funnel slowly filled, and 
the fragments of the vessels which it had sucked down 
were thrown up, dashed to pieces against rocks at an un- 
known depth. Bearing such a reputation, whirlpools were 
naturally avoided by the mariner ; and their teal nature 
long remained unknown. 

It was supposed that every whirlpool formed round a 
central rock ; under it opened a great cavern or gulf, down 
which the waters rushed, and so the whirling was produced 
as in a basin emptying through a central hole. This notion 
w T as developed by Athanasius Kircher (1 602-80}. In his 
theory whirlpools marked the entrances to subterranean 
channels connecting different seas, and the phenomena of 
tides were produced by the alternate flow of water in 
opposite directions. Kirclier gives a curious diagram of 
the Malstrom or “umbilicus marls,” illustrating his sup- 
position that the "water, after pouring into the vast funnel, 
flowed along a channel under the Scandinavian peninsula 
and rose in the Gulf of Bothnia. When the level of this 
gulf had been raised to a sufficient height, he thought that 
the current was reversed, and, aided by a stream pouring 
through a subterranean tunnel from the White Sea, raised 
the tide on the coast of Norway. Carrying his theory a 
degree farther to account for the Gulf Stream and the 
Antarctic drift, Kircher, with great ingenuity, placed a 
grand vortex at the North pole, down which all the water 
of the ocean tumbled, and, passing through the earth’s 
axis, emerged at the South pole, thus keeping up “ a circu- 
lation like that of the blood in the human body.” 

The facts which gave rise to the wild theories of 
mediaeval geographers and the extravagant descriptions of 
early voyagers are impressive enough in themselves to rank 
amongst the grandest phenomena of natiue. No one who 
has seen the tide-streams racing through the Pentland Birth 
at 12 miles an hour, now swirling along with a smooth 
dimpled surface, like molten glass, now meeting the counter- 
current and leaping high into the air in columns of water 
and spray, or who has heard the roar of Corrievreckan as 
the Atlantic tide rushes between Searba and Jura against 
an easterly gale, will be disposed to deny the terrible danger 
to small open vessels or to wonder that horror strengthened 
imagination to the confusion and exaggeration of fact. 

The formation of whirlpools is a natural result of water 
flowing rapidly in an irregular channel (see Hydrome- 
chanics, vol. xii. pp. 468, 510) ; it takes place in all rivers 
and in every tide-race of the sea, the depth, diameter, and 
velocity depending on accidental causes. The form of the 
surface of an ordinary whirlpool is given by Prof. J. 
Thomson 1 as that generated by the rot olution of a curve 
whose formula is y == where y is the depth of any point 
’on the curve below the general level remote from the whirl, 
x the distance of the point from the axis of revolution, and 
c a constant. Every point on the surface moves with the 
velocity a heavy body would attain in falling from the 
general level of the water surface to that point, and any 
point in the interior of the revolving mass has a velocity 
equal to that of the point on the surface immediately above 
1 Bnt. Arne. Jtep,, 1852, Sections, p. 180. 


itself. Prof. Thomson applied his researches on the 
motion of whirlpools to the construction of a particulaily 
efiecth e form of turbine. 2 

All the famous whirlpools are situated in channels 
essentially similar in configuration and in tidal phenomena : 
their vortices arc produced at certain phases of the tide or 
with certain direction* of the wind; and they are all 
dangerous to navigation, but the danger is due to the cause 
which produces the whirlpools — the tidal race — not to the 
“ roaring wells ” thenmeh cs. WhiilpooL in a tidal stream 
are not stationary, but travel along with the current, fill- 
ing up and again forming in h regular succession. Small 
boats Lave repeatedly been drawn into these voitices in 
the northern fjords and capsized ; and trading steamers in 
passing through a tideway arc violently deflected from 
their course. It is on record that a seventy-four gun ship 
has been whirled right round in the vortices of the Straits 
of Messina. The fishermen of the Norwegian fjords and 
of the northern island groups, — Lofoten, Faroe, Shetland, 
and Orkney, — still believe that, if they can throw a heavy 
or bulky object into a whirlpool, it wall close up without 
harming their boats. Litligow in his Travel 6, speaking of 
the Pentland Birth, says, “ I denote this credibly, in a part 
of the north-west end of this gulf there is a certain place 
of sea where these distracted tides make their rencountering 
rendezvous, that whirleth over about, cutting in the middle 
circle a sloping hole, with which, if either ship or boat 
shall happen to encroach, they must quickly either throw* 
over something into it, as a bairel, a piece of timber, and 
such like, or that fatal euripus shall then suddenly become 
their swallowing sepulchre.” This custom, it has been 
supposed, is sacrificial in its origin. Its continued prac- 
tice, however, suggests what is probably the case, that the 
bulky object splashing into the whirl breaks the continuity 
of tlio surface and causes a collapse or filling-up. In 
windy weather, when there is a broken sea, vortices are 
not formed. The tidal stream passing through the irregular 
channels between islands gives rise to a complicated series 
of eddies and counter-currents, which, according to the 
British Admiralty’s Sailing Directions , make navigation 
dangerous, except when guided by local knowledge #nd 
aided by fair wind and a favourable tide. The general 
effect appears to be that, as the tide rises, the strength of 
the stream increases ; and the counter-currents set up along 
the shore, as well as the overfalls produced by inequalities 
of the bottom, thoroughly mix the water to a depth of from 
50 to 100 fathoms. This lias been proved by observations 
of temperature amongst the tidal currents off the Mull of 
Cantyre, where at all times of the year there is no differ- 
ence between the surface and bottom temperature. At high 
w r ater a state of rest ensues ; and ebb tide usually reverses 
the order of phenomena, the main stream, counter-currents, 
and eddies running in the opposite direction, but with 
nearly equal strength, until low tide brings another pause. 

Charybdis, a whirlpool famous in classical literature, is situated 
in the Straits of Messina. The rise of tide at Messina does not ex- 
ceed one foot, but the current may attain the velocity of nearly 
6 miles an hour. WLeie the north-going Hood tide meets the south- 
running counter-ament, and where the southerly ebb meets its 
induced northerly stream, great eddies or garvfola aic formed, one 
of which is Charybdis. These depend veiy much on the wind for 
the intensity of their phenomena. 

In ancient maps of the united Aral -Caspian Sea two whirlpools 
are repiesenled. Near the position laid clown there aio in the rivei 
Amu- Daria tw r o whirlpools at the junciiou of sot oral channels. 
These have been recently examined * and found to arise Horn the 
river Ilowing over two conical hollow's in its bed, respectively 120 
and 60 feet deep ; these do not appear to have been formed by 
running W'ater, but closely xescmble craters of mud volcanoes. 

The most violent tidal cun cut is said to be that of Salten 
Fjord to the south of Bodo on the noith-west coast of Norway, 

- j Bnt. Assoc. Xicjx, 1852, Report, p. 317. 

* Wood, inJourn. Hot/, Googr. 8oc> (1875), xlv, p. 872. 
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'known by tlie name of the Saltenstrom, and dieaded on account of 
ita turbulence and its numerous vortices. Opposite Silten Fjoid, 
on the western side of Test Fjord, the w itd jaggccl range oi the 
Lofoten Islands runs like a low ol sliaik’s teeth fiom south to 
noith. Between two of the soiithernmost of the gioup, Moskeuras 
and Mosken, iuns tlie Moskenstrmn, a tidal ciurent which after low 
water cmnmeuus to flow towards the noith-oast, then gradually 
changes its direction to east, to south, and at high W’rim to soutli- 
w p est ; after half an lioui’s cessation the ebb begins to flow towards 
the south-west, at lnlf ehb due west, and then gradually turns 
through noi*th to noith-east at low water. Tlie anient thus lotates 
lound Mosken once in 12 horns. It inns w itli a velocity’ of 7 milts 
an houi when astiong mud blows in the same direction, and, as 
the sea-bed is veiy irregular and rises abiuptly liom 200 fathoms 
seaward of Mosken to 20 fathoms in the channel and Test Fjoid, 
the flow is very turbulent, with occasional whirlpools and opposing 
aments set up along the shore, giving it a chaiacter very similar 
to that of the Strait of Messina. This is tlie place oi the Mai strom. 

In the Faroe Islands several dangerous tide-iaces exist in which 
are dreaded whirlpools, the two worst "being the Qucerne off Sand 
Island and one round the rock of Sumboe-rausk oif Suder Inland. 

The Shetland and Oikney Islands are traversed by a system of 
formidable tideways called roosts , dangerous to fishing boats and 
veiy frequently forming whirlpools. It is sufficient to refer to the 
swiths or wells of Swona in Orkney, to the whirlpool of the 
Swelchie off Stroma, and the Mexry Men of Mey, also m the Pcnt- 
Und Filth. The channel of Juia Sound in the Hebiides, which 
contains . Corrievreckan whirlpool, resembles that of Mosken and 
Messina in being narrow and of very inegular configuration. The 
sea to tlie west is about 70 fathoms deep ; a trough over 50 fathoms 
in depth and qua iter of a mile wide runs through towards the east, 
deepening about the centre to 105 and 120 fathoms in consecutive 
holes. The channel is less than a mile in width, and the water is 
shallow (15 to 20 fathoms) from the shoie out to the central 
trough, where the deepening is abrupt. To this fact, and not to 
the supposed existence of “a submerged rock of pyramidal foi m 
shooting up from a depth of 100 fathoms,” aie due, in all probability, 
the tidal stream, running sometimes at 9 miles an hour, and the 
great vortices which are occasionally foimed, as veil as the dangei- 
ous counter-currents and overfalls. 

Folllore . — Many marvellous stories are told of the dwelleis in 
whiilpools. Fish are supposed "co be more abundant theie than 
anywhere else. Whales have flora earliest times been associated, 
if not confounded, with these gulfs ; and all manner of sea- beings, 
— krakeus, tiows (trolls), and mermaids,— claim sanctuary beneath 
the turmoil. Ramus, two centuries ago, tried by dint of misapplied 
philological ingenuity to identify Chaiybdis with the Malstvom, 
alleging that the fact of Ulysses’s voyage to northern seas was 
plainly recorded in the names oi islands and headlands. For the 
myth of Charybdis, see Scylla and Chvuybdis. Whirlpools 
have been brought forward to explain the origin of the tides ; but 
a well-known Norse folk-tale in one of its forms gives to a particular 
vortex — the Swelchie — an additional and more important office, 
that of maintaining the salinity of the ocean. ‘ c Malstrom ” (mill- 
stream) probably refers to the rapid current resembling a mill-race. 
The Quranic in the Faroe Islands suggests the same idea from its 
name. A mist of poetical romance has always played over the 
roaring surges of Corrievrcckan, and this finds expression in many 
poems and tales. Horrible sea-monsters made the gulf their home 
m the earliest times ; but they gave place to the seductive mer- 
maid who captivated a Macphail of Coionsay, and entertained him 
in her coral caves and fairy palaces beneath the soa for many years. 
Scott m his Border Minstrelsy gives another version of this story, 
in which Macphail outwits the mermaid and remains faithful to 
tlie maid of Coionsay. The name of the whirlpool is sometimes 
derived from coirc bhreacen , “ the speckled cauldron,” referring to 
the foam that usually variegates its surface ; but the legend makes 
it the corry or gulf of Yrekan, prince of TForway, who, having 
come there to woo a Hebridean chieftain's daughter, was swept into 
the whirlpool, and drawn down from sight for ever. George Mac- 
donald has embodied this legend in a highly dramatic poem. 

Literature,-— References to whirlpools occur incidentally m many places. 
Bee A. Kirclier’s Mundus Sutter) anens, \ ol. i., Amsterdam, 1004 ; Pontoppidan's 
Batumi History ofNoriaw t 1755 (this work cites the opinions of eailier writeis, 
Ramus, Arraboe. &eA For a good description of Charybdis, sec Nicholson's 
Journal, yoL i (1798) p. 12; of Corrievrcckan, Atke/unm, 3d September 1864, 
Full and trustworthy details of the actual state and dangers ot special whiil- 
pools will be found in the Sailing Directions or Coast Pilots of the British Ad- 
miralty for the vai ions seas. (H. R. M.) 

WHIRLWIND. See Meteorology, vol. xvi, p. 129 sq. 
WHISKY, or Whiskey, a spirit distilled for drinking, 
which originated, at least so far as regards the name, 1 with 
the Celtic inhabitants of Ireland and Scotland ; and its 
manufacture and use still conti nue to be closely associated 

1 Celtic uisge (water) j the term iu its present use is probably an 
abbreviation of "usquebaugh” {ukgedmm^ “ water of life”). C/. 
Skeafc, Mtym* s.v. 


with these two countries. Distilled spirit first became 
popularly known as aqua vitee, and it was originally used 
only as a powerful medicinal agent. It was not till about 
the middle of the 17th century that it came into use in 
Scotland as an intoxicating beverage. In August 1655 
the town council of Glasgow issued regulations for persons 
who should “brew, sell, and tap ail and acquavita,” and 
in 1656 the town treasurer was indemnified for “ aqua vy tie 
sent to aue friend.” In 1660 an excise duty was first im- 
posed on “acquavitae” consumed in England; but not till 
the year 1684 was any record kept of the quantities on 
which duty was charged. In that year duty was paid on 
the considerable quantity of 527,492 gallons. The con- 
sumption thereafter rose with great rapidity, reaching one 
million gallons at the end of the century, and in 1743 the 
enormous quantity of 8,200,000 gallons was consumed. 
Meantime the evils of the traffic had induced the legislature 
to pass, in 1730, the Gin Act (see Gin) with the view of 
checking the demoralization attendant on the drinking 
habits of the people. It w r as principally in the form of 
gin that distilled spirits were consumed in England ; but 
gin is nothing else than a rectified and specially flavoured 
variety ofcwhi&ky. In Scotland and Ireland the attempts 
of the excise authorities to control the distillation of 
whisky, and to derive revenue from it, led to unlimited 
smuggling and open evasion of the law, and it was not 
till well into the 19th century that efficient regulations 
and energetic supervision brought the traffic in these 
countries under public control. Indeed illicit distillation 
is still extensively practised in Ireland, where the detec- 
tions average more than eight hundred yearly. 

It is not easy at the present day to define whisky. Originally 
it was made from malted barley, tlie fermented wort from which was 
distilled in the common pot-still (see Distillation, vol. vii. p. 264; ; 
hut with the introduction of the Cofley and other continuous stills, 
which yield a i( silent ” oi flavourless spirit, it has become possible 
to prepare alcoholic liquor, which is sold as whisky, from any 
cereal grain, Mialted or un malted, and from potato starch, giape 
sugar, and numerous other starch and sngar yielding substances. 
As a rnle, however, whisky is made from grain, and by preference 
fiom barley, malted or raw. The bulk of the whisky made in tho 
United Kingdom can he separated into three classes. (1) Malt 
whisky is the product of malted barley alone, distilled in tlie 
ordinary pot-still. . Its flavour is paitly due to the circumstance 
that the malt is dried over a peat file ; and a spirit so piepared con- 
stitutes the pure Highland malt whisky of Scotland. (2) Grain 
whisky, under which heading comes the bulk of tho Irish whisky 
of commerce, is made in the pot-still, principally from raw barley, 
with only a small proportion of malted barley to favour the trans- 
formation of starch into sugar in the preparation of the wort. (3) 
Plain spirit is produced from barley, rice, and other cereals dis- 
tilled in the Coney patent still. Plain spirit forms the basis fiom 
which gin, British brandy, and other rectifier’s drinks are prepan d ; 
and it is used for blending with other flavoured pot- still spirits, to 
produce a certain character of potable spirit sold by wholesale dealers 
and known by special blend n lines. It is only the finer qualities 
of matured malt and grain whisky that can be used as single or 
unblended spirit. In the United States whisky is distilled chiefly 
from coin and rye, wheat and bailey malt being used, though only 
to a limited extent. Then spirit is distilled as whisky, it retains 
tho natural principles which impart ail agreeable flavour to the 
beverage; for tlie fusel oil, whuh is contained in alcohol, and is 
acrid to the taste and stupefying in its elfects, is to a great extent 
extracted. Whisky is greatly improved by age ; it is not mellow, 
nor its flavour agreeable, until it is several yeai s old. Iu its oi iginal 
state it is almost colourless, but it derives a reddish hue from the 
wood of the barrels into which it is drawn, the inner surfaces of 
which are usually charred to facilitate the colouring. 

In the financial year ending 81st March 1886 there were in # 
England 10 distilleries, in Scotland 127, and in Ireland 27. The 
quantity of spirits distilled in that year in the United Kingdom 
was 83,961,842 gallons ; the number of gallons consumed as bever- 
age was 26,342,851 (England 15,290,816, Scotland 6,297,865, Ire- 
land 4,754,670) ; the quantity exported was 2,808,198 gallons ; and 
the stock held in bonded stores at the end of 1885 was 64,405,817 
gallons. The total excise revenue fiom the manufacture, sale, and 
consumption of British spirits was £13,140,695, a considerable de- 
crease on previous years ; and distilled spirits are now a steadily 
declining source of public income. 
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Distilled spuils in tlie t r nitul States aio tlic principal and an 
inn easing, source of internal Kvtnuc. In the fiscal ycai aiding 
30th June 1887 time mho in the United States 969 giain distil- 
leries ; and the quantity oi spirits distilled in that yeai (including 
nliisky, alcohol, lugh-wiues, and cologne or neutral spirits, and 
excluding fhut-hrandv) w as 7 7,831,399 gallons. The stor k of spirits 
leiuaming in bonded m alehouse on 30th June 1SS7 mjs 65,145,269 
gallons. The total levenue hom the manufacture and sile of dis- 
tilled spints foi the fiscal year ending 30th June !Sb7 Mas 
865,829,322. This nit hides the lax upon Minsky, iruifc-biandy, 
alcohol, high-Mincs, cologne spirits, and nun Tlic levenue irom 
the uianutactme of whisky alone was S2, 203, 71b, 070. 

WHIST, a game at cauls. The etymology of the name 
is disputed ; piobablyit is of imitative origin, from “whist ” 
(hist, hush, silence), the game being so flamed because of 
the silence requited to play it attentively. 

Triumph In the 16th century a raid game called triumph or trump 
ortiunip. (corrupted from “triumph”) was commonly played in Eng- 
land. A game called trionji is mentioned as early as 1526, 
and trhmphus Uispaninis in 1541. La triompke occurs 
in the list of games played by Gargantua (Rabelais, first 
half of 16th century). In Florio’s JVorlde of Worchs (1598) 
t)io)ifo is defined as “the play called trump or ruff.” 
It is probable that the game referred to by the writers 
quoted is la triomphe of the early editions of the Academie 
deb Jeux . It is important to note that this game, called 
by Cotton “ French ruff,” is similar to dearth “ English 
ruff-and-honours,” also described by Cotton, is similar to 
whist. If we admit that ruff and trump are convertible 
terms, of which there is scarcely a doubt, the game of 
trump was the precursor of whist. A purely English origin 
may, therefore, be claimed for trump (not la triomphe). 
No record is known to exist of the invention of this game, 
nor of the mode of its growth into mff-and-honours, and 
finally into whist. The earliest reference to trump in Eng- 
lish is believed to occur in a sermon by Latimer, “ On the 
Card,” preached at Cambridge, in Advent, about the year 
1529. He says, “The game that we play at shall be the 
triumph. ... Now turn up your trump,. 4 . and cast 
your trump, your heart, on this card.” The game of trump 
is frequently mentioned in the second half of the 16th 
century. In Gammer Gurton's Needle (1575) Dame Chat 
says, “We be fast set at trumpe.” Eliot (Fruits for the 
French f 1593) calls trump “a verie common ale-house 
game.” Bice (Invective against Vices , printed before 1600) 
observes that “renouncing the trompe and comming in 
againe ” (£<?., revoking intentionally) is a common sharper's 
trick. Decker (Lei man of London , 1608) speaks of the 
deceits practised at “ tromp and such like games.” Trump 
also occurs in A atony and Cleopatra (written about 1607), 
with other punning allusions to card-playing — 

“ She, Eros, has 

Packed cards with Cse&ar, and false-played my glory 
Unto an enemy’s triumph.”— Act iv. sc, 12. 

Rnff-and Euff-and-honours, if not the same game as trump, was 
honours, probably the same with the addition of a score for the 
four highest cards of the trump suit. A description of the 
game is first met with in The Ccmpleat Gamester (1674) 
by Charles Cotton. He states that ruff-and-honours (alias 
siamra) and whist are games very commonly known in 
England. It was played by four players with partners, 
and it was compulsory to follow suit when able. The cards 
ranked as at whist, and honours were scored as now. 
Twelve cards were dealt to each player, four being left in 
* the stock. The top card of the stock was turned up for 
trumps. The holder of the ace of tramps was allowed to 
ruff, ie. 3 to take in the stock and to put out four cards from 
his hand. The game was played nine up ; and at the point 
of eight honours could be called, as at long whist. Cotton 
adds that at whist there was no stock. The deuces were 
put out and the bottom card was turned up for trumps. 

It is believed that the earliest mention of whist is by 
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Taylor, the Water Poet (Motto, 1621). He spells the word Wlusk 
“ whisk.” The earliest known use of the present spelling is U1 ^kist 
in Iludibras , the Second Fart (spurious), 1663. The word 
is then spelt indifferently whisk or whist for about half a 
century. Cotton (1674) spells it both ways. Seymour 
(ConH Gtumsta , 1734) has “wliist, vulgarly called wliisk.” 

While whist w^as undergoing this change of name, there 
was associated with it the additional title of sv'obhcrs 
(probably allied to sweep, or sweepstakes). Fielding 
(History of Air Jonathan )J7W) says that whisk-and-sw ab- 
hors was “the game then [1082] in chief vogue.” Grose 
(Didionary of th Yul par Tongue, 1785) states that 
swabbers are “the ace of hearts, knave of clubs, ace and 
duce of tramps at w hist. ” The true function of the swabbers 
is not positively known ; it is probable that the holders 
of these cards w r ere entitled to receive a certain stake from 
the other players. Swubbers dropped out of general use 
during the 18th century. The points of the game rose 
from nine to ten (“nine in all,” Cotton, 1725 ; “ttn in 
all,” Seymour, 1734, “rectified according to the present 
standara of play”). Simultaneously with this altera- 
tion, or closely following it, the entire pack of fifty-two 
cards w r as used, the deuces being no longer discarded. 

This improvement introduces the odd trick, an element of 
great interest in modern whist. Early in the 18th century 
whist w r as not a fashionable game. The Hon. Daines Bar- 
rington (. Archeeohgia , vol, viii.) says it was the game oi 
the servants’ hall Contemporary writei‘3 refer to it in a 
disparaging way, as being only fit for hunting men and 
country squires, and not for fine ladies or people of quality. 
According to Bafrington, whist was first played on scien- 
tific principles by a party of gentlemen who frequented the 
Crown Coffee House in Bedford llow, London, about 1728. Ciow-n 
They laid down the following rules: — “Lead from the 
strong suit ; study your partner’s hand ; and attend to the 
score.” Shortly after the celebrated Edmond Hoyle (q.v.) 1 
published his Short Treatise (1743). It has been surmised 
by some that Hoyle belonged to the Crown Coffee House 
party. This, however, is only a conjecture. There is 
abundant evidence to show that, in the middle of the 18th 
century, wdrist was regularly played at the coffee houses 
of London and in fashionable society. And it is notorious 
that, ever since the time of Hoyle, the game has continued 
to increase in public estimation. 

It will be of interest to mark the successive stages Cotton, 
through which whist has passed from the time of Cotton 
to the present day. The only suggestions as to play in 
Cotton are that, “ though you have but mean cards in your 
own hand, yet you may play them so suitable to those in 
your partner’s hand that he may either trump them or 
play the best of that suit;” also that “you ought to have 
a special eye to w r kat cards are play’d out, that you may 
know by that means either what tb play if you lead or how r 
to trump securely and advantagiously.” It appears from 
this that the main ideas were to make trumps by ruffing, 
to make winning cards, and to watch the fall of the cards 
with these objects. In the rules laid down by the Crown 
Coffee House school a distinct advance is to be noticed. 

Their first rule, “ Lead from the strong suit,” shows a know- 
ledge of the game only to be acquired by careful study, 
together with a long train of reasoning. The arguments in 
favour of the original strong-suit lead would be out of 
place here ; they are to be found in any modern manual. 

Their second rule, “Study your partner’s hand,” though 
sound, is rather vague, and savours somewhat of a repeti- 
tion of Cotton. Their third rule, “ Attend to the score,” 
if amended into “Play to the score,” is most valuable. 

From the Crown Coffee House school to Hoyle is rather Hoyle, 
a wide jump ; but there is no intervening record. Whether 
or not Hoyle derived at least a part of his inspiration from 



544 WHIST 

that school, certain it is that in his Short Tnah sv he cn- The now game luic^arily caused a change in the style of 
doiscl and illustrated tlnu inks. lie also brought the play, as rccuidcd by dames Clay in Tke^ Lawb of Sho^t thy. 
doctime of probabilities to bur on the ^anie, and ga^ea What, cuici a Tnaiae on the Game (1864). That dis- 
number of eases uhieh show a lemarkable insight into tmguishcd player says that, ulicn he hist rcmembeied 
the piny. Two example ^ will sutfiee. ile distinguishes whist, its celebrities were ior the most part those wlio had 
between the load of king horn king, queen, kna\e, and been educated at long whist. In lus judgment the old 
one small (aid and of kna\ e horn kin.,, queen, k ? une, and school 4. as ury accuiate and careful, but was wanting in 
moio than one small card, lie alsodireets tho third hand 1 lie clash and brilliancy of the best modem playeis, and 
holding queen, ten, nine, and a small caul to play tin* nine, sinned by playing what is now called a baekwaid game, 
not the small one, to his paitna’s lead ot ace. This whht Whist then travelled, and about 1830 some of the best TTemli 
is so good, and so advanced, tliat even now, a hundied and French w lust -playeis, w r ith Desehapclles at their head, 
titty yeans later, only the very best plvyers can be de- modified and impiovcd the old-fashionul system. They 
pended on to observe and profit by it. weie l>ut little influenced by the traditions of long whist, 

Pavne. About 1770 was published Payne's Jfavhtib Joe PI a yin a and were not content merely to imitate the English. The 
flu Gam of Whist, Tlie advance m this book is decided. Fiench game was the scorn and horror of the old school, 
Leading from five trumps, in the hope of bunging in your wdio vehemently condemned its rash tiump leads. Those 
own or your partner's long suit, is made into a general rule, who adopted the practice of the new school wero, however, 

And here, for tho first lime, the rale with respect to returned found to be winning players. Py way of example, the 
leads is printed, viz,, “In returning your partner's lead English player of the old school never thought of playing 
play the best you have, when you hole! but three originally.” to win the game before it w r as saved ; the French player 
This rule, of all elemental y ones, is, according to Clay, never thought of saving the game until he saw he could not 
“ the most important for the observance of whist-players.” win it. As between the tw o systems, Clay preferred the 
Hoyle docs not give any such uric for letumed leads, whence rash attack to tho cautious defence, and recommended a 
it may be inferred that no settled practice prevailed in his middle course, leaning more to the new than to the old 

Mat- day. Matthews’s Advice to the Young Whist-Player (anon., doctrine. 

thews. 1801) repeats the “maxims of the old school,” with “ob- Hr Pole ( Philosophy of What, 1883) remarks that the 

sei vations on those he thinks erroneous " and “with several long experience of adepts had led to the introduction of 
new ones.” Matthews's book was a valuable contribution many improvements in detail since the time of Hoyle, but 
to whist literature, but some of the maxims which he that nothing had been done to reduce the various rules of 
thinks erroneous are now generally allowed to he correct, the game to a systematic form until between 1830 and 
Thus, he prefers leading a single card to opening a long 1860, when a knot of young men proceeded to a thorough 
weak suit, tho modern practice being just the contrary, investigation of whist, and in 1862 one of the members of 
He i ejects leads from suits of three cards, except when the this “little whist school” brought out a work, under the 
leader has reason to think >t is his partner's suit; then pseudonym of “Cavendish,” which “gave for the first Ca\en- 
he should “play off the highest, though the king or queen,” time the rules winch constitute the art of whist-playing <ksh. 
and he adds, “jtV.JS.— This is contrary to the general prac- according to the most modem form of the game.” The 
tice, but undoubtedly right.” Assuming Ms statement little school was first brought prominently into notice by 
to be true, the general practice was evidently wrong, an article on wMst in the Qua) terly Review of January 
Matthews is sometimes credited with the discovery of the 1871. On the appearance of this article it was fiercely 
modem principle with regard to discarding. The old rule debated by the press whether the “little school” did any- 
was always to discard from the weakest suit. The modern tMng extraordinary, whether they elaborated anything, or 
rule is to discard from the best protected suit when the compassed anything, or advanced a science, or whether 
opponents have the command of trumps. What Matthews they drew their inspiration from external sources, and 
does say is, “ If weak in trumps, keep guard to your ad- merely gave a systematic arrangement to what was well 
versaries' suits; if strong, throw away from them.” This known and procurable before. It was finally allowed that 
advice, though good, does not amount to anything like a tho little school did originate something, as they were 
principle of play. the first to give, logically and completely, the reasoning 

Shoit Soon after Matthews wrote, the points of the game on which the principles of play are based. Whist had 
whist. were cu t down from ten to five, Clay's account of this previously been treated as though the “ art ” of the game 
change is that, about the beginning of the 19th century, depended on the practice of a number of arbitral y convon- 
Lord Peterborough having lost a large sum of money, the tions. But the fact is that all rules of whist-play depend 
players proposed to make the game five up, in order to give upon and are referable to general principles. Hence, as 
the loser a chance of recovering his loss. The new game, soon as these general principles were stated, and the 
short whist, was found to be so lively that it soon became reasons for their adoption were argued, players began to 
general, and eventually superseded the long game. This discuss and to propose innovations on the previously 
produced in 183S Short Whist by “ Major A.” “ Major established rules of play. 

A ” is only Matthews done into short whist by a literary A critical examination of the more important proposals Discaid 
hack, who substituted “five” for “ten, "and so on through- made since 1862 may here be appropriately introduced, uy. 
out. The book would not call for notice here, but that The older authorities laid down the rule, Discard fioin 
Major A. was regarded as the authority on whist for a tho weakest suit. It was shrewdly noticed that, when 
considerable time, probably because it was erroneously command of tramps was shown by the adversaries tho 
supposed that the author was the well-known Major rule was more honoured in the breach than in tho ob- 
Aubrey, one of the best players of his day. Similarly servance, the reason being that, when tho attack was ad-* 

“ Coolebs ” (Laws and Practice of Whist, 1851), who mainly verse, the instinct of the player prompted him to guard 
repeats former writers, only calls for mention because he his weak suits. Hence the rule was modified, and it bo- 
first printed in his second edition (1856) an explanation came the practice to discard from the host protected suit 
of the call for trumps. Calling for tramps was first recog- when the command of trumps is with the opponents. There 
nized m part of the game by the players at Graham's can be no doubt as to the soundness of this modern rule 
Club about 1840. Long whist may be said to have died of play, and it has been generally accepted. It was sud- 
about the same time that Major A, J s book was published, denly discovered that Matthews advanced a similar doctrine. 
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His pretensions to tliis distinction have already been ox- 
of amined. Soon after this (1872) followed the echo of the 
01 call for trumps. Calling for trumps, as all whist-players 
know, is effected by throwing away an unnecessarily high 
card. When tlie lower card is subsequently played, a royal 
invitation is given to the partner to abandon his own game 
and to lead trumps, there being great strength in the caller’s 
hand. In practice it was found for vaiious reasons (for 
which manuals must be consulted) to be highly advantage- 
ous for the caller’s partner to be able to indicate whether 
he also had numerical strength in trumps (i.e., a minimum 
of four). The rule was eventually adopted Jhat the caller’s 
partner with at least four txumps should, if ho had an 
opportunity, call in response, or echo, by also throwing 
away an unnecessarily high card ; of course, if he had the 
opportunity, and refrained from echoing, he had less than 
four trumps. This rule of play was not appreciated at 
the time; but now (1888) it has the adherence of all 
thoughtful players. 

Contemporaneously with the echo, the lead of the pen- 
ultimate card from suits of five or more cards was strenu- 
; ltl " ously advocated in some quarters, and as strenuously 
opposed in others. Up to this date it had been the 
general practice, when leading a low card from a strong 
suit, to prefer the lowest card of the suit, irrespective of 
the number held. But some acute players departed from 
this rule when they held an intermediate sequence of three 
cards. Thus, with king, ten, nine, eight, two (intermediate 
sequence of ten, nine, eight), they would lead the eight 
in preference to the two, as a card of protection, in case 
the partner should happen to be 'very weak in the suit, 
when the eight must force an honour, whereas the two 
might enable the opponent to win the first trick with a 
six or a seven. Equally acute partners soon observed 
that, when a strong-suit player began with, say, an eight, 
and afterwards played a small card, the card must have 
been from a suit of at least five cards. As sosn as this 
inference was established, the acute leader argued that, if 
he could show number in his strong suit (an important 
exhibition in modern whist), he need not confine this 
exhibition to those suits only in which he held an inter- 
mediate sequence. He contended that the right play is 
to lead the lowest but one (or the penultimate) from all 
suits containing five or more cards, with which the less 
advanced player would begin by leading the lowest. Then 
ensued the grand battle of the penultimate. The old 
players regarded it with the same 44 horror ” as they had 
formerly displayed with respect to the French school, and 
even went so far as to stigmatize it as a private under- 
standing and as cheating. The next stock objection raised 
was that it was an innovation. These feeble arguments 
were soon disposed of. The method was accessible to every 
one through the medium of the press; and, as Clay (Short 
Whist . , 1864) rightly observes, 44 It is fair to give your 
partner any intimation which could be given, if the cards 
were placed on the table, each exactly in the same manner 
as the others, by a machine, the players being out of sight 
and hearing each of the others.” The more genuine stric- 
tures were that penultimate leads complicate the game, 
that they give no advantage to the players, and that they 
simulate leads from weak suits (from which the highest 
is led). It is very doubtful whether penultimate leads do 
complicate the game. But, admitting for tho sake of argu- 
ment that they do, it is no objection to an intellectual 
pastime that it exercises the brains of the players. The 
question whether those who practise penultimate leads 
reap any advantage therefrom is one which can only be 
determined by experience. The best test is the habit of 
those who play for a stake. They all hope to win ; they 
are not likely to persist obstinately in a practice by which 
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they find they gain nothing; and at the present moment 
(1888) there is scarcely a player of any ability who de- 
liberately rejects the penultimate lead when he has a 
paitner capable of understanding it. Hence it may be 
ini erred that the experience of some sixteen years has 
resulted in a decided feeling that penultimate leads are 
on the whole advantageous to those who practise them. 

The simulation of a lead from a weak suit has no lonis standi 
if it is Lome in mind that original leads are contemplated, 
and that the original lead of all good playeis is from a 
strong suit. James Clay, the greatest player of his day, 
was at first opposed to penultimate leads. When he had 
considered the lull arguments for and against them, he 
44 put them to the test of his individual experience, acknow- 
ledged their value, and did not hesitate to give his adhesion 
to them.” 1 

The consideration of the proper card to lead from five- Ante- 
card suits naturally led to that of the correct lead from ptnulti- 
more than five cards, in the case of suits opened w ith a 
small card* General Drayson {An of Practical Whibt , 

1879) was the first to lay down that six of a suit can be 
shown by leading the antepenultimate card. Thus, from 
queen, nine, seven, four, three, two of a suit he advised the 
lead of the four. General Drayson’s proposal did not find 
favour with many players, though it distinctly follows 
where the penultimate from five is admitted. 

Meanwhile, leads from high cards, having regard to the 
number held in the suit, had not escaped attention. Thus, 
from suits headed by ace, queen, knave it had always been 
the custom to lead^ace, then queen, irrespective of num- 
ber. The third hand, holding king and small ones, was ex- 
pected to pass the queen. But, if the lead was from five 
cards or more, and the third hand held king and two 
small ones, this play often resulted in blocking the leader’s 
strong suit. It was therefore held, after some discussion 
and tentative play, that with more than four of the suit 
the leader should proceed with knave after ace, in order 
to invite his partner to put on king, if it remained singly 
guarded. From this it follow^that a similar distinction 
should be drawn as to the second lead from queen, knave, 
ten, according to the number of accompanying snfall cards. 

If the lead is from four cards only, queen should be led, 
then knave; if from more than four, queen, then ten. 

These innovations were introduced about 187 4-75. It will 
be observed that the original idea in choosing a penulti- 
mate or antepenultimate card was to protect the suit, and 
that the original idea in choosing the higher or lower of 
two high indifferent cards was to give the partner the 
option of unblocking. Behind this there was seen to lie 
the collateral advantage of showing number. Hence these 
rules of play were frequently resorted to merely for the 
purpose of telling whether four or mqre than four cards of 
the suit selected to lead from were present in the hand of 
the original leader. 

So far the indicated method, sound enough in itself, Ameri- 
amounted only to the enunciation of modified rules of play, van 
It yet remained for some one to propound a constant 
method of treating all leads, and to classify the isolated 
rules so as to render it possible to lay down general 
principles. This was accomplished in 1883-84 by Nicholas 
Browse Trist of New Orleans, U.S.A. ; and hence the 
method of leading reduced to form by him is known by 
the name of American leads , American leads propose a 
systematic course of play when opening and continuing 
the lead from the strong suit. First, with regard to a 
low card led. When you open a strong suit with a low 
card, lead your fourth best. When opening a four-card 
suit with a low card, the lowest, which is the fourth best, 
is the card selected. Whe n o pening a five-card suit with 
1 Preface by the editors to Olay’s SlmlWhUt, 1881. 
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a low card, the penultimate card is selected. Instead, of 
colling it the penultimate, call it the fourth best. So with 
a six-card suit * but, instead of antepenultimate, say fourth 
best. And so on with suits of more than six cards : dis- 
regard all the small cards and lead the fourth best. 
Secondly, with regard to a high card led, followed by a 
low card Wien you open a strong suit with a high card 
and next lead a low card, lead your original fourth best. 
The former rule was to proceed with the lowest. Thus, 
from ace, knave, nine, eight, seven, two the leader was 
expected to open with the ace, and then to lead the two. 
An American leader would lead ace, then eight. Thirdly, 
with regard to a high card led, followed by a high card. 
When you remain with two high indifferent cards, lead 
the higher if you opened a suit of four, the lower if you 
opened a suit of five or more. Examples have already 
been given of the cases of ace, queen, knave, Arc., and of 
queen, knave, ten, <fcc. On the promulgation of these 
general principles another pitched battle followed, which 
raged with great fury. The objections urged against 
American leads are much the same as those against the 
penultimate, viz., — (1) that they complicate the game, (2) 
that they seldom affect the result, (3) that the informa- 
tion afforded may be of more use to the opponents than 
to the leader’s partner. The complication argument has 
but little foundation in fact. All an American leader asks 
his partner to observe is that, when he originally leads a 
low card, he holds exactly three cards higher than the one 
led ; when he originally leads a high card, and next a low 
one, he still holds exactly two cards higher than the second 
card led ; and when he originally loads a high card, and 
follows it with a high card, he indicates in many cases, to 
those who know the analysis of leads (as laid down in 
whist books), whether the r strong suit consisted originally 
of four or of more than four cards. It cannot be denied 
that moderate players may lack the quick perception which 
will enable them to take full advantage of the information 
afforded; hut that is no reason why better players should 
be deprived of the advance, and it is no reason why the 
moderate player should not learn to speak the language of 
whist intelligibly, for the benefit of partners who do under- 
stand it. The answer to the effect-on-the-result argument 
is that American leads add but little which is new to the 
game. They only aim at consolidating the received prac- 
tice, and at extending a law of uniformity to cases not 
previously provided for. The who-gets-the-best-of-the- 
information argument is more difficult to meet. Under 
other whist conditions experience tells that it is advan- 
tageous in the long run to convey information of strength, 
notwithstanding its publication to the whole table. It is 
most improbable, therefore, that a player will be at a dis- 
advantage by publishing too much and too precise inform- 
ation as to his strength. But it must be admitted that 
this is not necessarily a seqnitur ; long experience can only 
decide on which side the balance of advantage lies. Five 
years’ experience is hardly enough. But it may be re- 
marked that no instances are known of players who, having 
once adopted these leads, have voluntarily relinquished 
them. 

Play of The introduction of American leads rendered it neces- 

secoud sary thoroughly to overhaul the received play of the second 
an ^ ^ird hands, — of the second hand, in consequence of 
the information given, as to when he should cover or pass 
the card led ; of the third hand, for the same reason, when 
he should play to unblock his partner’s long suit. A dis- 
cussion of these refinements would be out of place here. 
It is to be found in Whist Dmlopmmts, by “Cavendish” 
(LS85), 

Laws of A printed existence was first given to the laws of whist by Hoyle 

whist in 1743. The fourteen laws then issued were subsequently increased 
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| to twenty-four. These laws were the authority until 1760, when 
the members of 'White’s and Saunders’s Chocolate Houses revised 
them. The revised laws (nearly all Hoyle) wore accepted by whist 
players for over a century, notwithstanding that they were very in- 
complete. In 1863 the Turf Club undertook to frame a moro com- 
prehensive code, and to solicit the co-operation of the Portland 
Club. The laws of short whist, approved by these two dubs, were 
brought out in 1864. They were at once adopted by numerous 
other clubs, and are now (1888) the standard by which all disputed 
points are decided. 

Laws or Whist, i 

The Rubber.— 1. The mbber is the best of three games. If the first two games Rubber, 
he won by the same playeis, the thiid game is not played. 

Scaring.— 2. A game consists of five points. Each trick, above six, counts Scoring, 
one point. 4 

3. Honours— i.c., ace, king, queen, and knave of trumps— are thus reckoned : 
if a player and his partner, either separately or conjointly, hold— (i.) the four 
honours, they score four points ; (ii.) any three honours, they score two points ; 

(m.) only two honours, they do not score. 

4. Those players who, at the commencement of a deal, are at the score of 
four, cannot score honours. 

5. The penalty for a revoke takes precedence of all other scores ; tricks 
score next ; honours last 

0. Honours, unless claimed before the trump card of the following deal is 
turned up, cannot be scored. 

7. To score honours is not sufficient : they must be called at the end of the 
hand ; if so called, they may be scored at any time during the game. 

8. The winners gam— (i.) a treble, or game of three points, when their adv< r- 
saries have not scored ; ( 11 .) a double, or game of two points, when their adver- 
saiies have scored less than three; (iii.) a single, or game of one point, when 
their adversaries have scored three or four. 

9. The winners of the rubber gam two points (commonly called the rubber 
points), in Addition to the value of their games. 

10. Should the rubber have consisted of three games, the value of the losers* 
game is deducted from the gross number of points gained by their opponents. 

11. If an erroneous score be proved, such mistake can be corrected prior to 
the conclusion of the game m which it occurred, and suoii game is not con- 
cluded until the trump caid of the following deal has been turned up. 

12. If an erroneous score, affecting the amount of the rubber, be proved, 
such mistake can be rectified at any time during the rubber. 

Cutting. — 13. The ace is the lowest card. Cutting. 

14. In all cases every one must cut from the same pack. 

15. Should a player expose more tlian one card, lie must cut again. 

Formation of Table.— Hi. If there are more than four candidates, the players Foinm- 
are selected by cutting, those first in the room having the preference. The tion oi 
four who cut the lowest cards play first, and again cut to decide on partners. ± t » 

Tlie two lowest play against the two highest ; the lowest is the dealer, who has r 101 ' 3 ’ 
choice of cards and seats, and, having once made Ms selection, must abide by it. 

17. When there are more than six candidates, those who cut the two next 
lowest cards belong to the table, which is complete with six players. On the 
retirement of one of those six players, the candidate who cut the next lowest 
card has a prior right to any alter-comer to enter the table. 

(Jutting Cards of Equal Value.— 18. Two players cutting cards of equal value, 
mdess such cards are the two highest, cut again ; should they be the two low- 
est, a fresh ctit is necessary to decide which of those two deals. 

19. Three players cutting cards of equal value cut again. Should tlie fourth 
(or remaining) card be the highest, the two lowest of the new cut are partners, 
the lower of those two the dealer. Should the fourth card he the lowest, the 
two highest are partners, the original lowest the dealer. 

Cutting Out.— 20. At the end of a rubber, should admission be claimed by 
any one or by two candidates, he who has, or they who have, played a greater 
number of consecutive rubbers than the others is, or are, out. But, when all 
have played the same number, they must cut to decide upon the out-goers ; 
the highest are out. 

Entry and Re-entry.— 21. A candidate wishing to enter a table must declare 
such intention prior to any of the players having cut a card, either for the pur- 
pose of commencing a fresh rubber or of cutting out, 

22. In the formation of fresh tables those candidates who have neither be- 
longed to, nor played at, any other table have the prior right of entry ; the 
others decide their right of admission by cutting. 

23. Any one quitting a table prior to the conclusion of a rubber may, with 
consent of the other three players, appoint a substitute in his absence during 
that rubber. 

24. A player cutting into one table whilst belonging to another loses his right 
of re-entry into that latter, and takes his chance of cutting in as if ho were a 
fresh candidate. 

25. If any one break up a table, the remaining players have the prior right 

to him of entry into any other ; and, should there not be sufficient vacancies at 
such other table to admit all those candidates, they settle their precedence 
by cutting. _ 

Shuffling.— 26. The pack must neither be shuffled below the table nor so that Shuffling, 
the face of any card be seen. 

27. The pack must not he shuffled during the play of the hand. 

2S, A pack, having been played with, must neither be shuffled by dealing it 
into packets nor across the table. 

29. Each player has a right to shuffle, once only, except as provided by rule 
32, prior to a deal, after a false cut, or when a new deal has occurred. 

30. The dealer’s partner must collect the cards for the ensuing deal, and has 
the first right to shuffle thatpack. 

81. Each player after shuffling must place the cards, properly collected and 
fees downwards, to the left of the player about to deal. 

32. The dealer has always the right to shuffle last ; but, should a card or cards 
be seen during his shuffling or whilst giving the pack to be cut, he may be 
compelled to re-shuffle. 

The Deal.— 33. Each player deals in his turn. The right of dealing goes to Deal, 
the left. * 

34. The player on the dealer’s right cuts the pack, and in dividing it must 
not leave fewer than four cards in either packet. If in cutting or in replacing 
one of the two packets on the other a card be exposed, or if there be any con- 
fusion of the cards, or a doubt as to the exact place in which the pack was 
di Tided, there must be a fresh cut. 

35. when a player, whose duty it is to cut, has once separated the pack, ho 
cannot alter his intention : he can neither re-shuffle nor re-cut the cards. 

36. When the pack is cut, should the dealer shuffle the cards, ho loses his 

deal. 

i From the club code, edited by J. L. Baldwin, by permission of Messrs. Bo 
La Rue and Co, 
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A New Deal.— 37. There must be anew deal— ( 1 .) if during a dial or during 
the play of a hand the pack be pioved income! 01 imperfect ; (u.) if any card, 
t \ceptmg the last, be faced m the pack. 

3S. If whilst dealing a card bo exposed by the dealer or his partner, should 
neillur of the adversaries have touched the cauls, the lafclu can claim a new 
deal. A caul exposed by either adveisaiy gnes that claim to the dealer, pio- 
\ ided that his paitner lias not touched a card. If a new deal does uot take 
place, the exposed card cannot be called. 

39. If dm nig dealing a player touch any of his cards, the adversaries may 
do tho same, without losing their privilege of claiming a new deal, should 
chance give them such option. 

40. rt m dealing one of the last cards be opposed, and the dealer turn up 
the tmmp before there is icasonable tune for Ins adversaries to decide as to a 
fresh deal, they do not thereby lose their privilege. 

41. II a player whilst dealing look at the tiump card, his adveisaries have 
a l lght to see it, and may exact a new deal. 

42. If a player lake into the hand dealt to him a raid belonging to the other 
pack, the a<h eisaries, on discovery of the enor, may decide whether they vi ill 
have a fresh deal or not. 

A Mu, th id. — 13. A misdeal loses tho deal. * 

44. It is a misdeal— (i.) unless the cards are dealt into four packets, one at 
a time m regular rotation, beginning with the player to the dealer’s left; (u.) 
should the dealer place the last (i.e., tho trump) card face dov nwards on Ins 
mm or any other pack ; (ui.) should the tramp card not come m its regular 
ordei to the dealer ; hut he does not lose Ins deal if the pack he pioved imper- 
fect ; (iv.) should a player have fourteen cards and either of the other tliree 
less than thirteen ; (v.) should the dealer, under an impression that he has 
made a mistake, count either the cords on the table or the remainder of the 
pack; (\i.) bhould the dealer deal two cards at once or two cards to the same 
hand, and then deal a third ; hut if, prior to dealing that thud ciud, the dealer 
can, by altering the position of one card only, rectify such enor, he may do so, 
except as provided by the second paragraph of this law ; (vii.) should the 
dealer omit to have the pack cut to him, and the adversaries discover the error 
prior to the tiump card being turned up, and before looking at their cards, 
but not after having done so. 

45. A misdeal does not lose tlie deal if during the dealing either of the adver- 
saries touch the cards prior to the dealer's paitner having done so ; %ut, should 
the lattor have first interfered with the cards, notwithstanding [that] either 
or both of the adversaries have subsequently done the same, the deal is lost. 

46. Should three players have their right number of cards, the fourth have less 
than thirteen, and not discover such deficiency until he has played any of his 
cards, the deal stands good. Should he have played, he is as answerable for 
any revoke he may have made as if the missing card oi cards had been in his 
hand ; he may search the other pack for it or them. 

47. If a pack during or after a rubber be proved incorrect or imperfect, 
such proof does not alter any past score, game, or rubber. That hand m which 
the imperfection was detected is null and void. The dealer deals again. 

49. Any one dealing out of turn, or with the adversary’s cards, may be stopped 
before the trump caul is turned up, after which the game must proceed as if 
no mistake had been made. 

49. A player can neither shuffle, cut, nor deal for his partner, without the 
permission of his opponents. 

50. If the adversaries interrupt a dealer whilst dealing, either by questioning 
the score or asserting that it is not his deal, and fail to establish such claim, 
should a misdeal occur, he may deal again. 

51. Should a player take his partner’s deal and misdeal, the latter is liable 
to the usual penalty, and the adversary next in rotation to the player who 
ought to have dealt then deals. 

The Trump Card.— 52. The dealer, when it is his turn to plaj* to the first 
i i ick, should take the trump card into his hand. If left on the table after the 
lirst trick be turned and quitted, it is liable to be called. His partner may at 
any time remind him of the liability. 

53. After the dealer has taken the trump card into his hand it cannot be 
asked f< >r. A player naming it at any time during the play of that hand is liable 
to have his highest or lowest trump called. 

54. If the dealer take the trump card into his hand before it is his turn to 
play, he may be desired to lay it on the table. Should he show a wrong card, 
tills card may be called, as also a second, a third, &c., until the trump card be 
produced. 

55. If the dealer declare himself unable to recollect the trump card, his 
highest or lowest trump may be called at any time during that hand, and, un- 
less it cause him to revoke, must be played. The call may be repeated, but not 
changed, i.e., from highest to lowest, or vice versa , until such card is played. 

Cards Liable to be Called.— 56. All exposed cards are liable to be called, and 
must be left on the table ; but a card is not an exposed card when dropped on 
the floor, or elsewhere below tho table. The following are exposed cards (i.) 
two or more cards played at once ; (ii.) any card dropped with its face upwards, 
or in any way exposed on or above the table, even though snatched up so 
quickly that no one can name it. 

57. If any one play to an imperfect trick the best card on the table, or lead 
one which is a winning card as against his adversaries, and then lead again, 
or play seveial such winning cards one after the other, without waiting for 
his partner to play, tlie latter may be called on to win, if he can, the first or 
any other of those tricks, and the other cards thus improperly played are ex- 
posed cards. 

58. If a player or players, under the impression that the game is lost or 
won, or for other reasons, throw his or their cards on the table face upwards, 
such cards are exposed, and liable to be called, each player’s by the adver- 
sary ; but, should one player alone retain his hand, he cannot bo forced to 
abandon it. 

50. If all four players throw their cards on the table face upwards, the hands 
are abandoned, and no one can again take up his cards. Should this general 
exhibition show that the game might have been saved, or won, neither claim 
can l>e entertained, unless a revoke be established. The revoking players are 
then liable to the following penalties ; they cannot under any circumstances 
wm the game by the result of that hand, and the adversaries may add three to 
their score, or deduct tliree from that of the revoking players. 

60. A card detached from the rest of the hand so as to be named is liable to 
be called ; but, should the adversely name a wrong card, he is liable to have a 
suit called when he or his partner have the lead. 

61. If a player, who has rendered himself liable to have the highest or lowest 
of a suit called, fail to play as desired, or if, when called ou to lead one suit, 
[he] lead another, having in his hand one or more cards of that suit demanded, 
he incurs the penalty of a revoke. 

62. If any player load out of turn, his adversaries may cither call the card 
erroneously led, or may call a suit from him or his partner when it is next the 
turn of cither of them to lead. 

63. If any player lead out of turn, and the other three have followed him, the 
trick is complete, and the error cannot be rectified. But, if only the second or 
the second and third have played to the false lead, their cards, on discovery of 
the mistake, are taken back ; there is no penalty against any one, excepting the 
original oflender, whose card may be called, or he or his partner, when either 
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of them lias next the lead, may be compelled to play any suit d* mnnded by the 
adversaries. 

61. In no easu can a plajer be compidlt d to play a card which would oblige 
him to moke. 

bb. The call of a caul may be repeated until such card has been played. 

6o. II a player called on to lead a suit have none of it, fcho penalty is paid. 

Cardi, Hayed i/i Enor, or not Elayed to if T) hi .—67. If the third hand play 
beluie the second, the fourth hand may play before his partner. 

Ob. bhould the thud hand not have played, and the fourth play befoic Ins 
partnei, the lath r may be calltd on to mn oi not to wm the tin k. 

69. It any one onut play ing to a fonnur trick, and such em n* be not discovered 
until he has played to the next, tho adi ersaius may claim a now deal, bhould 
they decide that the deal stand good, the surplus oaid at tlie end of the hand 
is considered to have been played to the imperfect tiick, but dues uot eonrti- 
tuie a revoke llier cm. 

70. If any one play two cards to the same trick, or mix Ins trump, or ntliei 
card, with a tuck to which it does not piopeily belong, and the mistake be nut 
discovered until the hand ib played out, he is auswuuble for all consequent 
revokes lie may have made. If dm mg the play of the hand the uroi be de- 
tected, the tucks may be counted tace don mvaids, w order to ascertain w hotter 
them be among them a card too many, bhould tins be the case, they mar be 
searched, and the card restored ; the player is, howerer, liable foi all revokes 
which lie may have meanwhile made. 

The lb vohe.—7L [Thi 9 l is when a player, holding one or more cards of tho suit 
led, plays a card of a different suit. 

72. The penalty for a re\ oke— ( i.) is at the option of the adveisaries, who at 
tho end of the hand may either take three tucks liom the revoking player, 
or deduct three points from his score, or add tlnee to their own stoic ; (a.) 
can be claimed for as many levokes as occur during the hand ; (m.) is applic- 
able only to the score of the game m which it occurs ; (iv.) cannot be divided, 
i.e., a player cannot add one or two to his own score and deduct one or two 
from the levoMng player ; (v.) takes precedence of every other score, e < 7 .,— the 
claimants two, their opponents nothing— the former add three to their seme, 
and thereby win a treble game, even bhould the latter have made thirteen, 
tucks and held four honours. 

73. A revoke is established, if the trick in which it occur be turned and 
quitted, i.e., the hand removed from that trick after it has been turned face 
downwards on the table, or if either the revoking player or his partner, whether 
in his right turn or otherwise, lead or play to the following trick. 

74. A player may ask Ins partner whether he has not a card ol the suit which 
he has lenouuced. Should the question be asked before the tuck is turned and 
quitted, subsequent turning and quitting does not establish the re\ oke, and 
the error may be corrected, unless the question be answered, in the nogatue, or 
unless the revoking player or lib paitner have led or played lo the following 
trick, 

75. At the end of tlie hand, the claimants of a revoke may search all tlio tricks. 

76. If a player discover his mistake m time to save a revoke, the adversanes, 
whenever they think fit, m#y call the card thus played in error, or may require 
him to play his highest or lowest card to that trick in which lie has renounced. 
Any player or players who lia\e played after him may withdiaw their cards 
and substitute others. The cards withdrawn are not liable to be called. 

77. It a revoke be claimed, and the accused player or his partner mix the 
cards before they have been sufficiently examined by the advr Aries, tlie revoke 
is established. Tlie mixing of the cards ftnly lenders the proof of a m oke 
difficult, but does not prevent tho claim, and possible establishment, of the 
penalty. 

78. A revoke cannot be claimed after the cards have been cut for the follow- 
ing deal. 

79. The revoking player and his partner may, under all circumstances, require 
the hand in which the revoke has been detected to be played out. 

80. If a revoke occur, be claimed, and proved, bets on the odd trick or on 

amount of score must be decided by the actual state of the latter alter the 
penalty is paid. * 

81. Should the players on both sides subject themselves to the penalty of 
one or more revokes, neither can wm the game ; each is punished at the dis- 
cretion of his adversary. 

82. In whatever way the penalty be enforced, under no circumstances can a 
player win the game by the result of the hand during which be has revoked; 
he cannot score more than four. (Fide rule 61.) 

Calling for Mew Cards.— 83. Any player (on paying for them) before, but not 
after, the pack be cut for the deal may call for fresli cards. He must call for 
two new packs, of which the dealer takes his choice. 

Gemral Rules.— Si. Where a player and his partner have an option of exact- 
ing from their adversaries one of two penalties, they should agiee who is to 
make the election, but must not consult with one another which of the two 
penalties it is advisable to exact. If they do so consult, they lose their right ; 
and if either of them, with or without consent of his partner, demand a penalty 
to which he is entitled, such decision is final. This rale does not apply in ex- 
acting the penalties for a revoke ; partners have then a right to consult. 

S5. Any one during the play of a trick, or after the four cards are played, and 
before, but not after, they are touched for the purpose of gathering them to- 
gether, may demand that the cards be placed before their respective players. 

SO. If any one, prior to his partner playing, should call attention to the 
trick— either by saying that it is his, or by naming his card, or, without being 
required so to do, by drawing it towards him— the adversaries may require 
that opponent’s partner to play the highest or lowest of the suit then led, or 
to win or lose the trick. 

87. In all cases where a penalty has been incurred, the offender is bound to 
give reasonable time for the decision of his adversaries. 

88 . If a bystander make any remark which calls the attention of a player or 
players to an oversight affecting the score, he is liable to be called on, by the 
players only, to pay the stakes and all bets on that game or rubber. 

80. A bystander by agreement among the players may decide any question, 

00. A card or cards torn or marked must be either replaced by agreement, or 
new cards called at the expense of the table. 

01. Any player may demand to see the last trick turned, and no more. Undei 
no circumstances can more than eight cards bo seen during the play of the 
hand, viz., the four cards on the table which have not been turned and quitted, 
and ww last trick turned. 

Etiquette of Whist. 

Tlie following rules belong to the established etiquette of whist They are 
not called laws, as it Is difficult, in some cases impossible, to apply any penalty 
to their infraction, and the only remedy is to cease to play with players who 
liabitually disregard them. 

Two packs of cards are invariably used at clubs ; if possible this should be 
adhered to. 

Any one having the lead, and several winning cards to play, should not draw 
a second card out of his hand until his partner has played to the first trick, 
such act being a distinct intimation that the former lias played a winning card. 

No intimation whatever by word or gesture should m given by a player as 
to the state of his hand or or the game. 


Cards 
plaj ed in 
error. 


Itcvoke. 


General 

rules. 


Etiquette 
of whist. 
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A player who desires the cards to be placed, or who demands to see the last 
trick, should do it toT his own information only, and not in order to invite the 
attention of his partner. ' . 

No player should object to refer to a bystander who professes himself unin- 
terested in the game, and able to decide any disputed question of facts,— as to 
who played any particular card, whether honour’s were claimed though not 
scored, or vice versa, &c. 

It is unfair to revoke purposely : having made a revoke, a player is not justi- 
fied in making a second in order to conceal the first. 

Until the players have made such bets as they wish, hets should not be made 
with bystander's. 

Bystanders should make no remark, neither should they by word or gesture 
give any intimation of the state of the game until concluded and scored, nor 
should they walk round the table to look at the different hands. 

No one should look over the hand of a player against whom he is betting. 

Dummy. 

Dummy, Dummy is played by three players. One hand, called dummy's, lies exposed 
on the table. The laws are the same as those of whist, with the following 
exceptions (i.) dummy deals at the commencement of each rubber ; (ii.) 
dummy is not liable to the penalty for a revoke, as his adversaries see his cards ; 
should he revoke and the error not he discovered until the trick is turned and 
quitted, it stands good ; (iii.) dummy being blind and deaf, his partner is not 
liable to any penalty for an error whence he can gain no advantage: thus, he 
may expose some or all of his cards, or may declare that he has the game or 
trick, &c M without incurring any penalty ; if, however, he lead from dummy's 
hand when he should lead from his own, or vice versa , a suit may be called from 
the hand which ought to have led. 

Double Dummy.— [This] is played by two players, each having a dummy or ex- 
posed hand for his partner. The laws of the game do not differ from dummy 
whist, except in the following special law there is no misdeal, as the deal is 
a disadvantage. (H. J.) 

WHISTON, William (1667-1752), English divine and 
mathematician, was born on 9th December 1667 at Norton 
in Leicestershire, of which village his father was rector. He 
was educated privately, partly on account of the delicacy 
of his health and partly that he might act as amanuensis 
to his father, who had lost his sight. He afterwards 
entered at Clare College, Cambridge, where he applied 
himself with extraordinary diligence to mathematical study, 
and obtained a fellowship in 1693. He next became 
chaplain, to Moore, the learned bishop of Norwich, from 
whom he received the living of Lowestoft in 1698. He 
had already given several proofs of his noble but over- 
scrupulous conscientiousness, and at the same time of the 
propensity to paradox and the pragmatical and wayward 
temper which almost destroyed the usefulness of the fine 
example of disinterestedness which he gave to a lax and 
lukewarm age. His Theory of the Earth (1696), although 
destitute of sound scientific foundation, obtained the praise 
of both Newton and Locke, the latter of whom justly 
classed the author among those who, if not adding much 
to our knowledge, “at least bring some new things to our 
thoughts.” In 1701 he resigned his living, where his 
conduct had been most exemplary, to become deputy at 
Cambridge to Sir Isaac Newton, whom he shortly after- 
wards succeeded as Lucasian professor of mathematics, 

. , For several years Whiston continued to write and preach 
both on mathematical and theological subjects with con- 
siderable success; but his study of the Apostofyal Con- 
stitutions had convinced him that Arianism was the creed 


of the primitive church ; and with him to form an opinion 
and to publish it were things almost simultaneous. His 
heterodoxy soon became notorious, and in 1710 he was 
deprived of his professorship and expelled the university. 
The rest of his life was spent in incessant controversy,— 
theological, mathematical, chronological, and miscellaneous. 
He vindicated his estimate of the Apostolical Constitutions 
and the Arian views he, had derived from them in his 


Primitive Christianity^ published in 1711. In 1713 he 
produced a reformed liturgy, and in 1730 one of the most 
valuable of his books, the Life of Samuel Clarke > While 
. heretical on so many points, he was a firm believer in super- 
natural C^rmtianiiy, and frequently took the field in de- 
fence, of -prophecy md . miraciej including anointing the 
■ ^ His 'dislike to 

:Q3a^ ’ of the numerous 






the church, and was lost in sincere astonishment that they 
could not see ‘the matter in the same light as himself. He 
assailed the memory of Athanasius with a virulence at 
least equal to that with which orthodox divines had treated 
Arius, He attacked Sir Isaac Newton’s chronological system 
with success ; but he himself lost not only time but money 
in an endeavour to discover the longitude. Of all his 
singular opinions the best known is his advocacy of clerical 
monogamy, immortalized in the Vicar of Wakefield . Of 
all his labours the most useful is his translation of Josephus, 
with valuable notes and dissertations, which continues to 
he reprinted to this day. This appeared in 1736. His 
last “famous discovery, or rather revival of Dr Giles 
Fletcher’s,” which he mentions in his autobiography with 
infinite complacency, was the identification of the Tartars 
with the lost tribes of Israel. About the same time (1747) 
he finally left the communion of the Church of England 
for the Baptist, leaving the church literally as well as 
figuratively by quitting it as the clergyman began to read 
the Athanasian creed. He died in London, at the house 
of his son-in-law, on 22d August 1752, leaving an auto- 
biography, which deserves more attention than it has re- 
ceived, both for its characteristic individuality and as a 
storehouse of curious anecdotes and illustrations of the 
religious and moral tendencies of the age. It does not, 
however, contain any account of the proceedings taken 
against him at Cambridge, these having been published 
separately at the time, 

Whiston is a striking example of a not unfrequent phenomenon, 
the association of an entirely paradoxical hent of mind with pro- 
ficiency in the exact sciences. He is still more interesting as ex- 
emplifying a less ordinary observation, the possibility of arriving 
at rationalistic conclnsions in theology without the slightest tincture 
of the rationalistic temper. His conclusions were in many respects 
those of the latitudinarian divines of his day ; but anything more 
unlike the processes by which they attained these, or the spirit in 
which they supported them, would be difficult to imagine. He was 
not only paradoxical to the verge of craziness, but intolerant to the 
verge of bigotry. “I had a mind,” he says, “to hear Dr Gill 
preach. But, being informed that he had written a folio book on 
the Canticles, I declined to go to hear him.” This moral and in- 
tellectual unreason effectually destroyed the weight otherwise due 
to his erudition and acuteness, and left nothing recommendable for 
imitation in his conduct as a whole, except his passion for truth and 
his heroic disinterestedness, — virtues in which few have rivalled him, 
though some may have exhibited them less ostentatiously. When 
not engaged in controversy he was not devoid of good sense, He 
often saw men and things very dearly, and some of his bon-mots 
are admirable. 

WHITBY, a seaport and watering-place in the North 
Biding of Yorkshire, England, is picturesquely situated on 
both banks of the Esk, at its entrance into the North Sea, 
and on the North-Eastern Bailway, 247 J miles north of 
London and 56 north-east of York. The river is crossed 
by a bridge which opens in the centre to permit the passage 
of vessels. The old parts of the town present a very 
antique and picturesque appearance, with narrow, steep, 
and irregular streets and plain old-fashioned houses, while 
the modern portion, included chiefly in West Cliff; possesses 
the usual characteristics of a fashionable, watering-place. 
Of the old abbey all that now remains are the ruins of 
the churchy occupying the site of the old Saxon building, 
but exhibiting no traces of remains earlier than the 1 2 th 
century. The oldest portion 1 is the choir, which is Early,, 
English; the transept also is Early, English but of later 
date ; and the nave - is rich Decorated. , The west side .of 
the nave fell in 1763 and the tower in 1830. On the 
south side are foundations of cloisters and domestic build- 
ing 8 * ^Adjoining the abbey is Whitby Hall, built by Sir 
Francis Cholmley about 1580 from the materials of the 
monastic buildings, enlarged and. fortified by Sir Hugh- 
rQhoipaley' about. 1835, and restored within recent years. 

A little below the abbey is ; tliq parish^ ehurch'of St Mary, < 
&t first Norman, which still retains some portions of the 
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original building, but owing to a variety of alterations 
and reconstructions at different periods presents a very 
incongruous appearance. The principal public buildings 
are the town-hall, the museum, the public baths, St Hilda’s 
Hall, the temperance hall, and the sea-side home. Pre- 
vious to 1632 the piers of the harbour were constructed 
of wood, but in that year a west pier of stone was con- 
structed by Sir Hugh Cholmley. Under an Act of Parlia- 
ment obtained in 1702 the west pier was reconstructed 
and the east pier greatly improved. Lately further im- 
provements have been in progress, including the dredging 
of the river and the extension of the quay to permit 



Plan of Whitby. 

the landing of fish close to the railway station. In 1886 
the number of vessels that entered the port*was 384 of 
48,439 tons, the number that cleared 371 of 48,504 tons. 
The chief exports are jet ornaments and iron, but the 
shipping trade is on the decline; in fact the town is 
being gradually transformed into a fashionable watering- 
place. The manufacture of alum, by which in the reign 
of Elizabeth the foundations of its prosperity were laid, is 
now discontinued. The introduction of iron ship-building 
has also affected an industry (the building of wooden ships) 
for which Whitby was at one time famous : it was here that 
the ships for Captain Cook’s voyages were built. In 1886 
the number of vessels built at the port was 3 of 1356 tons. 
Whale-fishing, established in 1753, began to decline in 
1823, and was abandoned in 1837. The only manufacture 
that maintains its importance is that of jet ornaments, 
peculiar to the town, and made from time immemorial from 
a variety of petrified wood found towards the bottom of 
the Upper Lias; The fishing industry, owing to improved 
railway communications, has been progressive within late 
years. In 1886 it employed 231 boats of 1830 tons. 
Whitby is an important herring fishing station. The popu- 
lation of the urban sanitary district (area 2008 acres) was 
12,460 in 1871 and 14,086 in 1881. 

Whitby was called by the Saxons Streonshalh, but in Domesday 
the name occurs asWhitteby or the 44 white town.” It owes its 
origin to the, foundation of a monastery by Oswy, king of Northum- 
• bria, in 658, in fulfilment of a vow for a victory gained over King 
Penda. The monastery embraced an establishment both for nuns 
and for monks of the Benedictine order, and under Hilda, a grand- 
niece of Edwin, a former king of Northumbria, acquired high 
celebrity. In 664 it was the meeting-place of a synod held under 
the presidency of Oswy to determine the time of keeping Easter and 
the, shape of the religious tonsure. In 867 the town and abbey 
were destroyed by the Danes, after which they lay waste for upwards 
of 200 years. At the Conquest they belonged to Gospatric, earl of 
Northumberland, whose lands were confiscated by william and 


given to Hugh, earl of Chester, who sold them to William de Percy. 
In 1074 the restoration of the abbey was begun by Reinfrid, who 
had been a soldier in the Conqueror’s army. In 1539 the abbey 
and lands were surrendered to the crown, and in 1555 were pur- 
chased by Sir Richard Cholmley. Whitby obtained the grant of 
a market from Henry XI., and of a fair from Henry VI. It was 
created a parliamentary borough in 1832, but in 1885 it was in- 
cluded in the Whitby division of the North Riding. 

WHITE, Gilbert (1720-1793), the natural historian of 
Selborne, was bom on 18th July 1720 in the little Hamp- 
shire village which his writings have rendered so familiar 
to all lovers of either books or nature. He was educated 
at Basingstoke under Warton, father of the poet, and sub- 
sequently at Oriel College, Oxford, where he 
obtained a fellowship (1 7 44). Entering upon 
a country curacy in 1753, he returned to 
Selborne in 1755, where he seems soon to 
have discontinued his ministrations. He 
obtained a sinecure living from his college 
in 1758; but after his father’s death in the 
same year he became curate of the neigh- 
bouring parish of Faringdon, and repeatedly 
declined valuable livings elsewhere, until 
1784, when he returned to the curacy of 
Selborne, and there ministered until his death 
on 26th June 1793. He was never married. 

His daily life was practically unbroken by any 
great changes or incidents ; for nearly half a cen- 
tury his pastoral duties, his watchful country walks, 
the assiduous care of his garden, and the scrupulous 
posting of his calendar of observations made up the 
essentials of a full and delightful life, but hardly 
of a biography. At most we can only fill up the 
portrait by reference to the tinge of simple old- 
fashioned scholarship, which on its historic side 
made him an eager searcher for antiquities and 
among old records, and on its poetic occasionally 
stirred him to an excursion as far as that gentlest 
slope of Parnassus inhabited by the descriptive muse. Hence we 
are thrown hack upon that correspondence with brother naturalists 
which has raised his life and its influence so far beyond the common- 
place. His strong naturalist tendencies are not, however, properly 
to be realized without a glance at the history of his younger brothers. 
The eldest, Thomas, retired from^rade to devote himself to natural 
aud physical science, and contributed many papers to the Royal 
Society, of which he was a fellow. The next, Benjamin, became 
the publisher of most of the leading works of natural history which 
appeared during his lifetime, including that of his brother. The 
third, John, became vicar of Gibraltar, where he accumulated much 
material for a work on the natural history of the rock and its neigh- 
bourhood, and earned on a scientific correspondence, not only with 
his eldest brother, hut with Linnseus. The youngest, Henry, who 
died soon after entering the church, is mentioned as having engaged 
in meteorological observations. The sister’s son, Samuel Barker, 
also became in time one of White’s most valued correspondents. 
With other naturalists, too, he had intimate relations : with 
Pennant and Daines Barrington he was in constant correspondence, 
often too with the botanist Lightfoot, and sometimes with Sir 
Joseph Banks and others, while Chandler and other antiquaries 
kept alive his historic zeal. At first hti was content to furnish in- 
formation from which the works of Pennant and Barrington largely 
profited ; but gradually the ambition of separate authorship de- 
veloped from a suggestion thrown out by the latter of these writers 
in 1770. The next year White sketched to Pennant the project of 
“a natural history of my native parish, a nanwus Kistonco-natumlis, 
comprising a journal for a whole year,, and illustrated, with large 
notes and observations. Such a beginning might induce more able , 
naturalists to write the history , of various districts and might in 
time occasion the production of a work so much to be wished for, 
a full and complete natural history of these kingdoms. ” Yet the 
famous Natural History of Selborne did not appear until 1789. It 
was well received from the beginning. 

To be a typical parish natoal ’ history so far as completeness or 
order is concerned, it has of course no : pretensions; batches of 
letters, an essay on antiqxiities, a naturalist’s calendar, and rnis- 
cellanaous jottings of all kinds are but the unsystematized material 
of the work proper, which was never written. Yet it , is largely to 
this very piecemeal character that, its popularity has .been, due., The 
style has the simple, yet fresh and graphic, directness of all good ■ 
letter writing, and there is no lack of passages of keen observation, 
and even shrewd interpretation. ; ' White not; only nptes the homes, : 



550 f HI- 

and tlie times oiul seasons, of plants and animals, — com- 

pelling, 'lot instant e, the difleient ways m which tlie squill el, the 
iit ld-moust, and the nuiliattli eat then lia7( 1-nuts, — or watches the 
initiations of buds, which weie then only beginning to bepiopaly 
lecoided 01 undei stood, hut he knows moie than any other ohseivei 
until Daiwin about the habits and the u&ebilntss of tlio eaith- 
woims, and is as ceitain as the latest physicists that plants distil 
dew and do not meicly condense it. The book is also interesting is 
luring appealed on the bouleiland between tlie nn dnrval and tin 
modem school of natui il histoiy, avoiding tlie uncutical hlundeiing 
of the old Encyr lojunlists, without ente 1 mg on the technical and 
analytic chain tu of the opening age ot sepai ate monogiaplis. 
Moieovei, as the fust book -which iaised natuial lnstoiy into the 
legion of littvatuu, much as the Uomjrfcut Angler did foi that 
gentle art, we must affiliate to it the more imished products 
of later wiiteis like Thoieau 01 Jeffeucs. Yet, while these aie 
essential merits of tlie book, its endeaiing chaim lies deeper, in 
the sweet and kindly personality of the authoi, who on his 1 ambles 
gathers no spoil, but "watches the buds and hcld-mice without 
dibtuibing them fiom their nests, and quietly plants an acorn 
wheie he thinks an oak is wanted, or sows bee ch-nuts in what is now T 
a stately row. He ovei flows with anecdotes, seldom indeed gets 
beyond tlie anecdotal stage, yet fiom this all study of natuie must 
begin ; and he sees everywhere intelligence and beauty, love and 
sociality, wheie a later view of natuie insists primal fly on mere 
adaptation of interests or purely competitive struggles. The en- 
cyclopedic interest m nature, although in White’s day culminat- 
ing in the monumental synthesis of Button, was also disappearing 
belore the analytic specialism inaugurated by Liunams ; yet the 
catholic interests of the simple natui ali&t ol Selbome tully leappear 
a centtuy latei in the gi eater natui alist of Down. 

WHITE, Joseph Blanco (1775-1841), author, was bom 
at Seville on 11th July 1775. He was educated for the 
Homan Catholic priesthood; but after his ordination 
doubts as to the principles of Catholicism led him to 
escape from Spain to England (1810), where he ulti- 
mately entered the Established Church, having studied 
theology at Oxford and made the friendship of Arnold, 
Newman, and Whately. He became tutor in the family 
of the last-named when he w|ls made archbishop of Dublin 
(1831). While in this position he embraced Unitarian 
views; and he found an asylum amongst the Unitarians 
of Liverpool, where he died on 20th May 1841. 

His principal writings are Doblado's Letters from Spain, 1822 ; 
Evidence against Catholicism , 1825 ; Second Travels of an Irish 
Gentleman in Search of a Religion, 1884 ; Observations on Heresy 
and Orthodoxy, 1835. They all show literary ability, and weie 
extensively read in their day. It is probable that his name will 
be longest known in the world of letters by his sonnet addie&sed 
To Night (“ Mysterious night 1 when our first parent knew ”), which 
has found its way into almost all the recent anthologies, and was 
spoken of by Ms contemporaries, Hunt and Coleridge, as one of 
the finest in English or indeed in any language. 

See Life of the Rev Joseph Blanco White, written by himself with poi tions of his 
Couesponderm, edited by John Hamilton Tlioin, London, 1815. 

WHITE, Eobert (1645-1704), engraver and draughts- 
man, was born in London in 1645, He studied engraving 
under David Loggan, for whom he executed many architec- 
tural subjects; his early works also include landscapes 
and engraved title-pages for books. He acquired great 
skill in portraiture, his works of this class being commonly 
drawn with the black-lead pencil upon vellum, and after- 
wards excellently engraved in line. Portraits executed in 
this manner he marked “ ad vivum,” and they are prized 
by collectors for their artistic merit and their authenticity. 
Yirtue catalogued 275 portrait engravings by White, in- 
cluding the likenesses of many of the most celebrated per- 
sonages of his day ; and nine portraits engraved in mezzo- 
tint are assigned to him by J. Chaloner Smith. White 
died at Bloomsbury, London, in 1704. 

His son, George White, who was bom about 1671 and died about 
1734, is also known as an engraver and portrait-painter. 

WHITEBAIT, the vernacular name of a small Clupeoid 
fish which appears in large shoals in the estuary of the 
Thames during the summer months, and is held in great 
esteem as a delicacy for the table. As to whether or not 
it is a distinct form, the opinions of naturalists have been 
divided ever since their attention was directed to the 
question. Pennant and Shaw believed it to be some kind 
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of Cypiinoid fish, similar to the bleak, whilst Donovan, 
in his Natural History of Biitish Fishes (1802-S), misled 
by specimens sent to him as whitebait, declared it to be 
the young of the shad. In 1820 Yarrell proved conclu- 
sively that Donovan's opinion was founded upon an error, 
unfortunately he contented himself with comparing white- 
bait with the shad only, and in the end adopted the opinion 
of the Thames fishermen, whose interest it was to represent 
it as a distinct adult form ; thus the whitebait is introduced 
into YarrelFs History of British Fishes (1836) as Clupea 
alba . The French ichthyologist Valenciennes went a step 
further, declaring it to be not only specifically but also 
generically distfhet from all other Clupeoids. On ex- 
amining the specimens of Clupea alba which passed from 
Yarrelks collection into the British Museum, the present 
writer found them to be the young of the common her- 
ring (CataL Fish. Brit. Mus., vii. p. 416, 1868) ; and this 
conclusion was fully borne out by visits to the Thames 
boats and by an examination of their captures on the spot. 
The bulk of the whitebait caught consists, in May and 
June, chiefly of the fry of herring, mixed with a number ol 
shrimps, gobies, sticklebacks, pipe-fishes, young flounders, 
and an occasional sprat. But, the Thames being unequal 
to the supply of the large demand for this delicacy, large 
quantities of whitebait are now brought to London and 
other markets from many parts of the coast. They fre- 
quently consist of a much greater proportion of young 
sprats than the fish obtained from the Thames ; and they 
sometimes prove a valuable mine for the collector, who 
may find mixed with them pelagic animals (such as the 
smaller kinds of Cephalopoda) which are not at all^.-crr^ 
but rarely, met with at the mouth of the Thames or on 
the south coast generally. In times past whitebait /were 
considered to be peculiar to the estuary of tbe Thames ; 
and, even after the specific identification of Thames v^hite- 
bait with the young of the herring from other localities, it 
was still thought that there was a distinctive superiority 
in the condition and flavour of the former. It is possible 
that the young herrings find in the estuary of the Thames 
a larger amount of suitable food than on other parts Ola- 
the coast, where the water may be of greater purity, but 
possesses less abundance of the minute animal life on 
which whitebait thrive. Indeed, Thames whitebait which 
have been compared with young herrings from the mouth 
of the Exe, the Cornish coast, Menai Strait, ana the Firth 
of Forth seemed to be better fed; but, of course, tbe 
specific characteristics of the herring, — into which we need 
not enter here, — were nowise modified. 

The fry of fishes is used as an article of diet in almost 
every country : in Germany the young of various species 
of Cyprinoids, in Italy and Japan the young of nearly 
every fish capable of being readily captured in sufficient 
numbers, in the South Sea Islands the fry of Teuthis , 
in New Zealand young Galaocias are consumed at certain 
seasons in large quantities ; and, like whitebait, these fry 
bear distinct names, different from those of the adult fish. 

Whitebait fishing in the Thames lasts from the end of March to 
September. The majority of the fish caught at the beginning of 
spring are about two inches long ; as the season advances the pro- 
portion of larger specimens becomes greater, although very small 
ones occur abundantly throughout the season, — thus apparently 
confirming the opinion of those who maintain that the herring is 
in its spawning not bound to any particular month. Whitebait 
are caught on the flood- tide from boats moored in from 3 to ♦ 

6 fathoms of water. The net used is a bag some 20 feet long, 
narrow and small-meshed towards the tail-end, the mouth being 
kept open in the direction of the advancing tide by a framework 
3 or 4 feet square. It is placed alongside the boat and sunk 
to a depth of 4 feet below the surface; from time to time the 
end of the bag is lifted into the boat, to empty it of its contents. 
The “schools” of wMtebait, advancing and retiring with the tide 
for days and probably for weeks, have to run tbe gauntlet of a 
dozen of these nets, and therefore get very much thinned in num* 
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bcr by the eml oi the season. When the view comment ed to gam 
giound that whitebait veie young helling, tlie question aiose 
whether or not the immense destiuction of the young biood caused 
by this mode ot hslung mjunously afiected the lisheiy of the 
matiue hen mg. This undoubtedly it does ; but, since it has been 
ascei tamed that the heniug is much moie lestncted m its migia- 
tions than was loimeily behoved, and that it meicly moves from the 
toeding-giounds m the depth of the ocean to the shallowei spawn- 
ing^ ounds of the ncighboiuing coast, the injury, such as it is, 
must be local and limited to the paiticular distnct m which the 
fishing ioi white bait is methodically piactised. 

WHITEFIELD, or Stand, a large manufacturing village 
of Lancashire, England, in the township of Pilkington, i& 
situated a short distance from the Badclifi# Bridge station 
on the Lancashire and Yorkshire Eailway, 5] miles north 
of Manchester and 196 from London. It possesses a 
number of fine villas inhabited by Manchester merchants. 
The church of All Saints, commonly called Stand church, 
was erected in 1826 from the designs of Sir Charles Barry. 
There is a school founded and endowed by Henry Siddal 
in 1688. Whitefield has risen into importance since 1829. 
There are coal mines in the neighbourhood, and cotton- 
spinning and hand and power loom weaving are carried on. 
The population of the urban sanitary district (area 2048 
acres) was 9054 in 1871 and 9516 in 1881. • 

A family of the name of Pilkington was settled at Pilkington 
Tower or Stand soon after the Conquest, Leonard Pilkington being 
mentioned as loid of the manor in the tenth year oi Henry I. 
The manor of Pilkington was gianted to the earl of Deiby by Heniy 
VII. after the battle of Bosworth. The old hall of the Pilking* 
ton family, called Stand Hall, existed as recently as 1848. On the 
foundation stone was the date 1580. 

WHITEFIELD, Geouge (1714-1770), one of the most 
eloquent of pulpit orators, was bom on 16th December 
1714 at the Bell Inn, Gloucester, of which his father was 
landlord. At about twelve years of age he was sent to the 
school of St Mary de Crypt, Gloucester, where on account 
of his skill in elocution he was chosen to perform in a 
piece acted before the corporation of the school. He also 
became very fond of reading plays, a circumstance which 
probably had considerable influence on his subsequent 
career, for his eloquence was essentially dramatic in its 
character. At the age of fifteen he was taken from school 
to assist his mother in the public-house, and for a year and 
a half was a common drawer. He then again returned to 
school to prepare for the university, and in 1733 entered 
as a servitor at Pembroke College, Oxford. There he 
came under the influence of the Methodists (see Wesley), 
and entered so enthusiastically into their practices and 
habits that he was attacked by a severe illness, which com- 
pelled him to return to his native town. His sincere 
and enthusiastic piety attracted the notice of Dr Benson, 
bishop of Gloucester, who ordained him deacon on 20th 
June 1736. Having in the following week returned to 
Oxford and taken his degree, he began an evangelizing 
tour in Bath, Bristol, and other towns, his eloquence at 
once attracting immense multitudes. In 1736 he was 
invited by Wesley to go out as a missionary to Georgia, 
and went to London to wait on the trustees. Before set- 
ting sail he preached in some of the principal London 
churches, and so rapidly did the fame of his eloquence 
spread that crowds began to assemble at the church doors 
long before daybreak. Several of the sermons which he 
then preached were published “at the request of the 
hearers.” On 28th December 1737 he embarked for 
Georgia, which he reached on 7th May 1738. After three 
months’ residence there he returned to England to receive 
priest’s orders, and to raise contributions for the support 
of an orphanage. He was, however, coldly received by the 
clergy generally, and began to preach in the open air. At 
Bristol his addresses to the colliers soon attracted crowds, 
which were latterly estimated to exceed 20,000 persons. 
Whitefield’s voice was so powerful that it penetrated to the 
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utmost limits of the crowd. His feivour and dramatic 
action held them spell-bound, and his homely pathos soon 
broke down all barriers of resistance. “ The first discovery 
of their being afiected,” he says, “-was by seeing the white 
gutters made by their tears, which plentifully fell down 
their black cheeks.” In 1738 an account of Whitefield’s 
voyage fiom London to Georgia was published without 
his knowledge. In 1739 he published his Journal from 
his arrival in Savannah to his return to London, and also 
his Journal from his arrival in London to his departure 
thence on his way to Georgia. As his embarkation was 
further delayed lor ten weeks he published A Continua- 
tion of the Rev . Mr WhiteJidcVs Journal during the time he 
was delayed in England by the Embay go. His unfavour- 
able reception in England by the cleigy led him to make 
reprisals. To Dr Trapp’s attack on the Methodists he pub- 
lished in 1739 A Preservative against Unsettled Motions, in 
which the clergy of the Church of England weie rather 
bitterly denounced ; he also published shortly afterw ards 
The Spirit and Doctrine and Lives of our Modern Clergy , 
and a reply to a pastoral letter of the bishop of London 
in which he had been attacked. In the same year ap- 
peared Sermons on Various Subjects (2 vols.), the Church 
Companion , or Sermons on Several Subjects , and a recom- 
mendatory epistle to the Life of Thomas Halyburton. He 
again embarked for America in August 1739, and remained 
there two years, preaching in all the principal towns. 
While there he published Three Letters from Mr White- 
field, in which he referred to the “ mystery of iniquity ” 
in Tillotson, and asserted that that divine knew no moie 
of Christ than Mohammed did. 

During his absence from England Whitefield found that 
a divergence of doctrine from Calvinism had been intro- 
duced by Wesley ; and notwithstanding Wesley’s exhorta- 
tions to brotherly kindness and forbearance he withdrew 
from the Wesleyan communion. Thereupon his friends 
built for him near Wesley’s church a wooden structure, 
which was named the Tabernacle. In 1741, on the invita- 
tion of Ealph and Ebenezer JErskine, he paid a visit to 
Scotland, commencing his labours in the Secession meeting- 
house, Dunfermline. But, as he refused to limit his minis- 
trations to one sect, the Seceders and he parted company, 
and without their countenance he made a tour through 
the principal towns of Scotland, the authorities of which 
in most instances presented him with the freedom of the 
burgh, in token of their estimate of the benefits to the com- 
munity resulting from his preaching. From Scotland he 
went to Wales, w r here on 14th November he married Mrs 
James, a widow. The marriage was not a happy one. On 
his return to London he preached to the crowds in Moor- 
fields during the Whitsun holidays with such effect as to 
attract nearly all the people from the^hows. After a second 
visit to Scotland, June to October 1742, and a tour through 
England and Wales, 1742-44, he embarked in August 1744 
for America, where he remained till June 1748. On his 
return to London he found his congregation at the Taber- 
nacle dispersed ; and his circumstances were so depressed 
that he was obliged to sell his household furniture to pay 
his orphan-house debts. Having, however, made the ac- 
quaintance of the countess of Huntingdon, he soon found 
his pecuniary affairs on a better footing. The countess 
appointed him one of her chaplains, built and endowed 
Calvinistic Methodist chapels in various parts of tho 
country, and erected a college for the training of candi- 
dates for the ministry. The remainder of Whitefield’s life 
was spent chiefly in evangelizing tours in Great Britain, 
Ireland, and America. It has been stated that “ in the 
compass of a single week, and that for years, he spoke in 
general forty hours, and in very many sixty, and that to 
thousands.” On his return from America to England for 
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the ]ast time the change in liib appearance forcibly im- 
piessed Wesley, who wrote in bis Journal : “ He seemed to 
be an old man, being fairly worn out in his Master’s ser- 
vice, though he 3ia<l hardly seen fifty years.” When health 
v>as tailing him he placed himself on what he called “ short 
allowance,” pleaching only once every week day and thrice 
on Sunday. In 1769 he returned to America for the 
seventh and last time. lie was now affected by a severe 
asthmatic complaint; but to those who advised him to take 
some rest, he answered, I had rather wear out than mst 
out.” He died on the 30th September 1770 at Newbury, 
New England, where he had arrived on the previous evening 
with the intention of preaching next day. In accordance 
with his own desire he was buried before the pulpit in 
the Presbyterian church of the town where he died. 

Whiteheld, says Lecky, “ was chiefly a ereatuie of impulse and 
emotion. He had \eiy little logical skill, no depth oi mngo of 
know lege, not much self-restiaint.” He possessed neither Wesley’s 
organising powet, noi his personal authoiity and influence. His 
one talent was his gift ol popular oiatory, the seciet of \\ Inch was 
liis command of clear and dnect English, his remaikable elocution- 
al y and dramatic skill, and his passionate feivour and simple 
pathos. Hls punted woiks convey a totally inadequate idea of Ins 
oiatoneal poweis, and are all m fact below mediocrity. They ap- 
peared m a collected ibim in 1771-72 m seven volumes, the last 
containing Memoirs of his Life , by Dr John G-illies His Letters, 
1734-70, wore comprised in vols. i., ii., and liu of his IVorls and 
weie also published sepaiately. llis Select I Vo? Is, with memoii by 
J. Smith, appeared in 1850. 

Seealso Pluln>\ U r hif<Jidtl*Iifea?id 1837 ; Tj fi man’s L tfe of Uh i it fold, 

1S76-77 ; and Li cky’s Hutoi y nJLnglanil, \oL u. (T T 1 . H.) 

WHITEF1SH is a collective name applied in different 
countries to very different kinds of freshwater fishes, which, 
however, have this in common, that th nr body is covered 
with regularly arranged silvery scales, without spots or orna- 
mental colours. Thus the numerous European species of 
the Cyprinoid genus Leuciscus are frequently comprised 
under the name of “ Whifcefish,” whilst in North America 
this term is in general use for the various species of the 
Salmonoid genus Coregonus, which abound in every lake 
and river of Canada and the northern parts of the United 
States. 

WHITEHAVEN, a parliamentary borough of England 
and the principal seaport of Cumberland, is situated at 
the extremity of the Solway Firth, facing the Irish Sea, 
41 miles south-west of Carlisle and 304 north-west of 
London. It is connected by a branch line with the 
London and North Western Bailway. The town is built 
chiefly in a valley overlooked by high grounds on the 
north and south. The streets are spacious, with handsome 
shops. The principal public buildings are the town-hall, 
court-room, custom-house, police office, theatre, baths, free 
library, infirmary, and dispensary. The harbour is pro- 
tected by two stone piers ; the west pier (erected 1824-39) 
is 965 feet long, and the north pier (1837-41) 918 feet. 
There is daily communication with Liverpool, Glasgow, 
Belfast, Dublin, and the Isle of Man. The town has 
an import trade from America, the Baltic ports, France, 
Spain and Portugal, and the Mediterranean, The princi- 
pal exports are coal, pig iron, lime, freestone, and grain. 
The number of vessels that entered the port in 1886 was 
2377, of 269,811 tons, the number that cleared 2297, of 
257,025 tons. Iron ship-building is carried on, but the 
number of vessels built in 1886 was only 2 of 2406 tons. 
The other principal industries are engineering, brass- 
founding, boiler -making, brick and earthenware manu- 
facturing, and dyeing. There are two large collieries, one 
extending about 1|- miles under the sea. Fishing is carried 
on to a small extent, the number of boats engaged in 1886 
being 18 of 441 tons. The population of the urban sani- 
tary district (area 679 acres) was 18,243 in 1871 and 
19,295 in 1881, 

Whitehaven owes its name to the light colour of the rocks 
adjoining it In the reign of Henry I* the manor formed part of 
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the monastic y of fet Maij\ it Yoih, to which tlicpnoiv of St Bees 
belonged. In 1599 tht inanoi ot fet Does vats pmehased fiom Sn 
Thomas Chalonei by Uenaal Lovthex and Thomas Wybuiji, and 
the whole m 1044 came into the possession oi fen John Lowthei, 
under whose autpiu^ the town advanced with gitat lapiditj 
Fiom Chaileb II. the Lowthu^ obtained an additional giant oi 150 
aues, now paitlj included in the town, soon aftti which means weie 
taken gieatly to impiove the liaiboui By Acts passed m the 7th 
and Jltli yeais oi < v >ueen Anne’s leign the town is governed by 
twenty-two tmdxes elected tueimially. The eail oi Lonsdale, 
whose rastle adjoins the towm, is loid of the manoi. Whitehaven 
has letuined one membei to pailiament since 1832. 

WHITELOCKE, Bulsteode (1605-1675), son of Sir 
James Whitelocke, a justice of the King’s Bench, was 
bom at London, on 2d August 1C05. He was educated 
at Eton and afterwaids at Merchant Taylors’ School, 
London. In 1620 he entered St John’s College, Oxford. 
In preparing for the bar he became acquainted with 
Selden, who aided him in his studies and gave him the 
use of his library. Whitelocke sat for Stafford in the 
parliament of 1626, and in the course of that year was 
called to the bar. In 1630 he married a daughter of 
Alderman Bennett. During the years that followed he was 
in the favour of Laud. He was not a man likely to raise 
disturbances in church and state ; and he took an active 
part in the preparation of the law of Court Masque after 
Prynne’s condemnation in 1634, not long after which his 
wife died. Before the year was out he made a runaway 
match with the sister of Lord "Willoughby of Parham. 

When the troubles began Whitelocke’s cautious nature 
led him to distrust Laud, though he kept himself from all 
communication with the Scots. In the Long Parliament he 
represented Great Marlow, and took part in the impeach- 
ment of Strafford. Later on he did his best to avert a civil 
war, but prudently remained at Westminster instead of 
joining the king. When the Loyalists advanced after Edge- 
hill, his house, Fawley Court, was pillaged by the soldiers. 
When attempts were subsequently made to open negotia- 
tions with-* the king, he became a leading member of the 
peace party, though, as he tells us himself, he “ kept fair 
with the other leading men of the House, as Mr Pym, 
Hampden, and the rest, and would not entirely engage in 
any party, which made him the more courted by all.” He 
was one of the commissioners appointed to carry the terms 
of the Parliament to Oxford in May, and drew on himself 
suspicions of too close intercourse with the king. Having 
at the close of 1644 taken part in a conference between some 
of the Scots and the English Presbyterians, his advice 
did much to frustrate a proposal for a parliamentary accusa- 
tion of Cromwell. On the other hand, he spoke in the Com- 
mons against the Self-Denying Ordinance. He was again a 
commissioner in the negotiation with the king at Uxbridge 
early in 1645. Whitelocke was present at the siege of 
Oxford in 1646, and was on excellent terms with Fairfax 
and Cromwell. Later in the year he opposed an ordi- 
nance for punishing heretics. His common-sense seems to 
have ^ rallied him to the tolerationists, and he took their 
side in opposing the divine right of presbytery and in 
getting rid of the Scottish army. In 1647 he tried to 
moderate the opposition of the Presbyterians to the army, 
but as usual he did not throw himseif violently on either 
side. In 1648 he was named a commissioner of the great 
seal. He was much troubled at the attack on the House 
of Commons by Pride’s " purge,” but he did not resign his 
post. He refused to have anything to do with the king’s 
trial ; but he accepted a commissioner&Mp of the new great 
seal of the commonwealth after the king’s execution. Both 
before the trial and afterwards he was on intimate terms 
with Cromwell. In May 1649 Ms second wife died. In 
January 1650 he proposed to Lady Htxngerford, but, being 
refused by her, he was married in the following August to 
the widow of Alderman Wilson. Whitelocke was now a 
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member of the council of state, striving to keep on good 
terms with all parties. After Crom well’s return from the 
Scottish war in 1651 Whitelocke was much consulted by 
him ; but he gave offence by suggesting a restoration of 
the young king. Alter the dissolution of the Long Parlia- 
ment in 1653 he was sent as ambassador to Sweden, as he 
thought, merely to get him out of the way. Returning 
in July 163 1, he was chosen member of the first parliament 
of the Protectorate by the county of Buckingham, and he 
again became a commissioner of the great boal. In May 
1635, after the dissolution of that parliament, he refused 
to execute an ordinance made by the Protector and council 
only for the reform of Chancery, and was consequently 
dismissed in June, blit was soon afterwards appointed com- 
missioner of the treasury. He again sat for Buckingham- 
shire in the second Protectorate parliament in 1637, and 
took an active part in forwarding the Humble Petition and 
Advice. In December he w r as appointed one of Crom- 
well’s lords. 

After Cromwell’s death Whitelocke rallied to his son, 
and in January 1659 was again a commissioner of the 
great seal. After Richard’s fall he sat in the council of 
state, and when the Rump was turned out by the soldiers 
he accepted an appointment to the army’s committee of 
safety. On 1st November he became keeper of the great 
seal ; but on the return of the Rump he thought it prudent 
to go into hiding. Monk’s arrival delivered him from his 
fears ; but, when the Convention Parliament was chosen, 
he, characteristically “ foreseeing what would come to pass, 
did not think fit to labour to be a Parliament man.” Of 
course he accepted the Restoration and was included in the 
Act of Oblivion. He died at his seat at Chilton in Wilt- 
shire in 1675. 

WHITETHROAT, a name commonly given to two 
species of little birds, one of which, the Motacilla sylvia 
of Linnaeus and Sylvia rufa 1 or S. cinerea of some recent 
authors, is regarded as the type, not only of ’the genus 
Sylvia, hut of the so-called Family Sylviidx {cf. Warbler). 

Yery widely spiead over Great Britain, in some places toleiably 
common, and by its gesticulations and song rather conspicuous, it 
is one of those birds which has gamed a familiar nickname, and 
u Peggy Whitethroat ” is the anthropomorphic appellation of school- 
boys and milkmaids, though it shares “Nettle-creeper” and other 
homely names with perhaps more than one congener, while to the 
wi iters and leaders of books it is by way of distinction the Greater 
Whitethroat. The song of this biid, except by association with the 
season at which it is uttered, can scaicely be called agreeable, some 
of its notes being very harsh ; but the performer may be seen to be 
always in earnest, erecting the feathers of his crown, puffing out 
those of his throat, shaking his wings, and making other lapid 
movements expressive of his feelings. Occasionally he will deliver 
his song as he flies up in a peculiar fashion, describing small ciicles 
m the air, stopping with a jerk, and then returning to the spot 
whence he arose. 

The Lesser Whitethroat, Sylvia, curruca , 2 3 is both in habits and 
plumage a much less sightly bird : the predominant reddish brown 
of the upper surface, and especially the rufous edging of the wing- 
feathers, that are so distinctive of its larger congener, are wanting, 
and the whole plumage above is of a smoky-grey, while the biid m 
its movements is never obtrusive, and it rather shuns than courts 
observation, generally keeping among the thickest foliage, whence 
its lather monotonous song, uttered especially in sultry weather, 
may be continually heard without a glimpse of the vocalist being 
presented. The nests of each of these species are very pretty works 
of art, firmly built of bents or other plant-stalks, and usually lined 
with horsehair ; but the sides and bottom are often so finely woven 
as to be like open basket-work, and the eggs, splashed, spotted, or 
streaked with olive-brown, are frequently visible from beneath 
through the interstices of the fabric. This style of nest-building 
seems to be common to all the species of the genus Sylvia, as now 
restricted, and in many districts has obtained for the builders the 

1 This specific term has been very constantly but most inaccurately, 
not to say absurdly, used for a veiy different bird, the Chiffchaff (cf. 

[Willow] Wren). Its only proper application is to the Whitethroat. 

3 Of course this is not the curruca of ancient writers, that being 
almost certainly lie Hedge-Sparrow (see Sparrow), the ordinary dupe 

oi the Cuckow. 
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name of “Hay-Jack,” quite without- lefeienco to the land of biid 
which puts the nests togethei, and thus is also applied to the 
Blackcap, S. atncapilht , and the Garden-Warbler— this last being 
meiely a book-name — S. mhccuia (S. hortcnsis of some writeis}. 1 
The foimei of these deserves mention as one of the sweetest songsters 
of Gieat Britain, and foitunately it is veiy generally distributed 
m summei. To quote the pmsc bestowed upon it, in moie than 
one passage, by Gilbert White would hue be superfluous. The 
name Blaekeap is appli< able only to the cock bad, who iuxthei 
differs ftom his biown-oupped mate by the puufv of his ashy-gw \ 
uppci plumage; hut, notwithstanding the ranked sexual difleiein » 
m appearance, he takes on himself, a considerable shaie ol the 
dutn s of incubation, and has bi en detlaied by moie than one 
waiter to smg while so employed — a statement that seems Iiaulhy 
credible. All these four buds, as a mle, leave Gieat lhitam at the 
end of summer to winter in the south. 4 Two other spenies, one 
certainly belonging to tlic same genus, S. 07 plica, and the other, 
S. msoria , a somewhat abenant loim, have occuncd two or three 
times in Gieat Bntain. The lest, numbenng peihaps a dozen, 
must be passed over. 

Nearly allied to Sylvia, if indeed it can be pioperly sepaiated, is 
Mchzophilus , which consists of two species, one of them the cm ions 
Hartford Warbler of English wnteis, jJ/. midatus or p/ovmciahs. 
This is on .many accounts a very interesting biid, for it is one of 
the few of its family that winter iu England,— a fact the more 
remarkable when it is known to be migiatory in most parts of the 
Continent. Its distribution in England is very local, and chiefly 
confined to the southern counties, whore through causes veiy in- 
sufficiently known it has of late years become so scaice that its 
extermination seems probable. It is a pretty little dark-coloured 
biid, which here and there maybe been on fmze-grown heaths liom 
Kent to Cornwall. In spasmodic gesticulations the cock surpasses 
the Whitethioat ; but these feats are almost confined to the pair- 
ing- sea son, and at othei times of the year the bud’s habits aio 
letning. For a species with wings so feebly founed it has a wide 
lange, inhabiting nearly all the countries of the Mediterranean 
seaboard, fiom Palestine to the Stiait of Gibi altar, and thence 
along the west coast of Eui ope to the English Channel ; but eveiy- 
where else it seems to bo very local. 

This may be the most convenient place for noticing the small 
group of Warblers belonging to the w ell-maiked genus By polo is, 
which, though in general appearance and certain habits resembling 
the PTiylloscopi (cf. [Willow] Wm), would seem usually to have 
little to do with those birds, and to be lather allied to the Sylvwim , 
if not to the Acrocephahn <& (cf. Warbler). They have a remark- 
ably loud song, and in consequence are highly valued on the con- 
tinent of Europe, where two species at least spend the summer. 
One of them, R. icterim , has occurred more than once in the British 
Islands, and their absence as regular visitors is to be legretted. 
Among the minor characteristics of this little gioup is one afToided 
by their eggs, which are of a deeper or paler biownish pink, spotted 
with purplish black. Their nests ate beautiful structures, combin- 
ing warmth with lightness in a way that cannot be fully appreciated 
by any description. 

A great number of other more or less allied forms, in- 
teresting as they are in various ways, cannot for want of 
space be here mentioned. (a. n.) 

WHITFIELD, John Clarke (1770-1836), organist and 
composer, was born at Gloucester, 13th December 1770, 
and educated at Oxford under Dr Philip Hayes. In 1789 
he was appointed organist of the parish church at Ludlow. 
Four years later he took the degree of Mus. Bac. at Cam- 
bridge, and in 1795 he was chosen organist of Armagh 
cathedral, whence he removed in the same year to Dublin, 
with the appointments of organist and master of the 
children at St Patrick’s cathedral and Christchurch. 
Driven from Ireland by the rebellion of 1798, he accepted 
the post of organist at Trinity and St John’s Colleges, 
Cambridge, and about the same time assumed the surname 
of Whitfield, in addition to that of Clarke, by which he 
had been previously known. He took the degree of Mus. 
Doc. at Cambridge in 1799, and in 1810 proceeded to the 
same grade at Oxford. In 1820 he was elected organist 
and master of the choristers at Hereford cathedral ; and 
on the death of Dr Haig he was appointed professor of 

3 This bird, if it has any tine English name at all, should peihaps be 
caUed the “ Pettiehaps,” that being applied to it, though not exelu&rv ely, 
in Lancashire and Yorkshire, but not, it would seem, in Northampton- 
shire or Hampshire (cf, Yarrell’s Br. Birds, 4th ed. pp, 415, 416). 

4 The Blackcap ib recorded as having occurred several times in 
England in winter ; but its tarrying was doubtless involuntary. 
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music at Cambridge. Tlnee year^ afterwards lie resigned 
these appointments in eonsequonce of an attack of paralysis. 
He died at Hereford, 22d Febniary 1836. 

YTlntfirid’s compositions -were vuy immaous. Among the best 
of them aie four volumes of anthems, published in 1S05. Ho also 
composed a gieat number <>1 songs, one of which— JRh d oj the 
IFihknt< <w, v lit ten to some vtll-knoviL seises by James Hogg, 
the <k Et trick Shepheid” — attained a high chgiee of populauty. 
ilut the great woik of his life vas the public ation, in a popular 
and eminently useful form, of the oratoiios of Handed, which he 
was the first to present to the public with a complete pianoforte 
accompaniment. Ik foie his time these works could only be ob- 
tained either in full score or with a plain-liguivd hass, in which 
forms they \me absolutely us« less to tlie unlearned musician. But 
so great was tho success of his experiment that at the present day 
the form he oiiginated is tlic only one with which the general 
public is familiar. Ilis own volumes, indeed, have "been long out 
of print, and are not now veiy easy to obtain ; but every one of the 
great oratorios, ai ranged on a similar plan, may be bought at a 
price within the rea<li of the poorest student of ait, 

WHITGIFT, John (1530 or 1533-1604), archbishop of 
Canterbury, was descended from a middle-class family, the 
elder branch of which had been long settled in ^Yorkshire, 
He was the eldest son of Henry Whitgift, merchant of 
Great Grimsby, Lincolnshire, where he was born, according 
to one account in 1533, but according to a calculation 
founded on a statement of his own in 1530. At an early 
age Lis education was entrusted to his uncle, Robert Whit- 
gift, abbot of the neigh) louring monastery of Wellow, by 
whose advice he was afterwards Font to St Anthony’s 
school, London. There he lodged with his aunt, wife of the 
verger of St Paul’s cathedral; but, having through his 
uncle’s teaching imbibed so much of tfye Reformation doc- 
trine that he declined to attend mass in the cathedral, 
he quarrelled with his aunt and had to return home. In 
1519 he matriculated at Queen’s College, Cambridge, and 
in May 1550 he migrated to Pembroke Hall, where he 
had the martyr John Bradford for a tutor. On 31st May 
1555 he became a fellow of Peterhouse. Having taken 
holy orders in 1560, ho became in the same year chaplain 
to I)r Cox, bishop of Ely, who collated him lo the rectory 
of Tevershain, Cambridgeshire. In 1563 he was appointed 
Lady Margaret professor of divinity at Cambridge, and 
his lectures gave such satisfaction to the authorities that 
on 5th July 1566 they considerably augmented his stipend. 
The following year he was appointed regius professor of 
divinity, and also became master of Trinity. He had a 
principal share in compiling the statutes of the university, 
which passed the great seal on 25th September 1570, 
and in November following he was chosen vice-chancellor. 
Macaulay’s description of Whitgift, as “ a narrow, mean, 
tp^nnical priest, who gained power by servility and adula- 
tion,” is tinged with rhetorical exaggeration; but un- 
doubtedly Whitgift’s extreme High Church notions led 
him to treat the Puritans with exceptional intolerance. 
In a pulpit controversy with Cartwright, regarding the 
constitutions and customs of the Church of England, he 
showed himself Cartwright’s inferior in oratorical effective- 
ness, hut the balance was redressed by the exercise of 
arbitrary authority. Whitgift, with other heads of the 
university, deprived Cartwright in 1 570 of his professor- 
ship, and in September 1571 he exercised his prerogative 
as master of Trinity to deprive him of his fellowship. In 
June of the same year Whitgift was nominated dean of 
Lincoln, In the following yoar he published An Answers 
to a Certain Libel intituled an Admonition to the Parlia- 
ment To this Cartwright replied by a Second Admoni- 
tion to the Parliament ; and in 1573 Whitgift published a 
third edition of his Answere, with additions bearing on 
Cartwright’s Admonition* Cartwright thereupon rejoined 
by a Reply* to an Answers made of IL Doctor Whitegifte ; 
and in 1574 Whitgift published Defence of the Answers to 
the Admonition against the Seplye of T, C. On 24th 
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March 1377 he was appointed bishop of Worcester, and 
during the absence of Sir Henry Sidney in Ii eland he foi 
two and a half years acted as vice-president of Wales. In 
August 1583 he was nominated archbishop of Canterbury, 
and thus was largely instiumental in giving its special 
complexion to the church of the Reformation. Although 
he wrote a letter to Queen Elizabeth remonstrating against 
the alienation ot chuich property, Whitgift always retained 
her special confidence. In his policy against the Puritans, 
and in his vigorous enforcement of the subscription test, 
he was only obeying her behests. Ilis course of action 
gave rise to the Mar-prelate tracts, in which the bishops 
and clergy were bitterly attacked. Through Wlii (gift’s 

igilance the printers of the tracts were, liov ca er, discovered 
and punished ; and in order more effectually to check the 
publication of such opinions he got a law passed in 1593 
making Puritanism an offence against tlie statute law. Tn 
the controversy between Travers and Hooker he interposed 
by prohibiting the preaching of the former ; and he more- 
over presented Hooker with the rectory of Boscombe in 
Wiltshire, in order to afford him more leisure to complete 
his Ecclesiastical Polity , a work which, however, cannot 
be said *o represent either Whitgift’s theological or his 
ecclesiastical standpoint. Towards the close of liis episco- 
pate he, in conjunction with the bishop of London and 
other prelates, drew up the Calvinistic instrument known 
as the Lambeth Articles. They were, however, not ac- 
cepted by the church. Whitgift attended Elizabeth on hex 
deathbed, and crowned James I. He was present at the 
Hampton Court Conference in January 1604, and died at 
Lambetb on the 29 th of the following February. He uas 
buried in the church of Croydon, and his monument there 
with his recumbent effigy was in great part destroyed in 
the fire by which the church was burnt down in 1867. 

Whitgift is described by his biographer, Sir G-, Paulo, as of 
“ middle stature, stiong and veil shaped, of a grave countenance 
and brown complexion, black hair and eyes, his beaid neither long 
nor thick. ” He was noted for his hospitality, and was someu licit 
ostentatious in his habits, sometimes visiting Canteibmy and other 
towns attended by a retinue of 800 horsemen. He left several un- 
published woiks, which axe included among the MSS. An fir. 
Many of Ms lettexs, ai tides, injunctions, tec., aio calendared in 
the published volumes of the State Paper series of the reign ot 
Elizabeth. His Collected JVorls, edited for tho Paiker Society by 
Rev. John Ayre, 3 vols., Cambridge, 1851-53, include, besides the 
controversial tracts already alluded to, two sermons published 
during his lifetime, a selection from his lettexs to Cecil and others, 
and some portions of his unpublished MSS. 

A Life of Wliitgift by Sir 0. Paule appeared in 3 612, 2d ed. 16 10. It has been 
embodied by Strype in Ins Life and Acts of IVhityiJt , 1718, Time it also a life 
in Woidswortli's Ecclesiastical Biography, Hook’s Archbishops of Vantubmy, 
and vol. i. of Whitgiit’s Collected Wail*. See also Coopei’s Jthcniv Cantu- 
'll tgienses. 

WHITING, a marine fish (Gadus merlangus), abundant 
on the shores of the German Ocean and all round the 
coasts of the British Islands. It is distinguished from the 
other species of the genus Gadus or Cod-fish by having 
from thirty-three to thirty-five rays in the first anal fin, and 
by lacking the barbel on the chin (which is so well de- 
veloped in the common cod-fish, whiting-pout, <fcc.) entirely, 
or possessing only a minute rudiment of it. The snout is 
long, and the upper jaw longer than tho lowor. A black 
spot at the root of the pectoral fin is also very character- 
istic of this species, and but rarely absent. The whiting 
is one of the most valuable food fishes of northern Europe, 
and is caught throughout the year by hook and line and 
by the trawl. It is in better condition at the beginning 
of winter than after the spawning season, which falls in 
the months of February and March. Its usual size is from 
1 to 1| pound, but it may attain to twice that weight. 
In the south of Europe it is replaced by an allied species, 
Gadus euscini, which, however, seems to he limited to the 
cold waters of the Adriatic and Black Seas. 

WHITLOW is a name applied loosely to any infiamma- 



WHI- 

tion involving the pulp of the linger, attended by swelling 
and throbbing pain. In the simplest form, apt to occur 
in sickly children, the inflammation results in a whitish 
vesicle of the skin, containing watery or bloody fluid. In 
all such cases, where the deeper structures are not im- 
plicated, no radical local treatment is needed, although 
the illness is an indication for constitutional treatment. 
The affection is not usually spoken of as whitlow unless it 
involves the deeper structures of the last joint of the finger. 
These are in a peculiarly close relation to the surface; 
hence the liability to deep-seated formations of matter, from 
some slight scratch or prick (poisoned or otherwise) of the 
skin over the pulp of the finger, or even when there is no 
obvious external provocation. The intimate connexion of 
the surface with the deep structures is near the finger-tip ; 
in that region there are certain regular bundles of strong 
fibres passing from the under layers of the skin, through 
the fat of the finger pulp, down to the free end of the 
bone, which is roughened and expanded in a very peculiar 
manner for their insertion. These fibres, which are proper 
to adults, serve to convey an inflammatory infection from 
the skin down to the bone, or to the periosteum or covering 
of the bone, and to the tendon (of the deep flesar muscle 
of the finger) inserted into that part of the last joint of the 
finger next to the hand. The peculiar danger of a whitlow 
is that, if it he not opened in time by a deep cut down to 
the Lone along the middle line of the phalanx, the inflam- 
mation will attack the covering of the bone, and so produce 
mortification or necrosis of the latter, and then, attack the 
insertion of the tendon, causing sloughing of it also. In 
this way a whitlow, which has been neglected or treated by 
temporizing and ineffective methods, often leads to a loss 
of the bony tip of the last finger-joint, or even of the whole 
of the joint, and to a proportionate shortening and deform- 
ity of the finger. In another class of cases, which are 
iorfcunately less common, the deep-seated inflammation 
travels along the various structures of the fingSr towards 
the palm of the hand. The inflammation extends inside 
the dense fibrous tunnel or sheath which contains and 
binds down both tendons upon the middle and proximal 
joints of the finger. In that confined space the inflamma- 
tion becomes peculiarly virulent : the tension of the part 
gives the pain a bursting character; the redness and swelling 
extend all round the fingers and to the back of the hand 
and wrist ; and the result of all this suppuration and 
sloughing may be rigidity and contraction of the fingers 
and hand. Whenever matter burrows in this way, the 
treatment must bo by free incisions. In all cases of whit- 
low the general disturbance of health is excessive. 

Tlie general treatment of all whitlow inflammations consists at 
the outset in relief of a congested state of the system, wheie such 
exists, by a purge and by a restricted diet, in applying poultices 
or hot compresses to the affected finger, and in carrying the arm 
in a sling. The presence of matter will not bo obvious by the 
ordinary signs of a gathering ; attempts to let out the matter by 
anything short of a free and deep incision are likely to fail and to 
cause the loss of more or loss of the bone. 

Whitlows have sometimes been observed to occur among a 
number of persons together, in a sort of epidemic, especially where 
the individuals are afl subject to the same conditions of living, as 
among troops in garrison. These epidemics usually occur at a 
season (probably the spring) when erysipelas, carbuncles, and boils 
are prevalent 

WHITSTABLE, a watering-place and seaport of Kent, 
England, is situated on the south side of the Thames 
estuary and on the South Eastern and the London, Chat- 
ham, and Dover Bailway lines, 6 miles north-north-west of 
Canterbury and 62 south-south-east of London* It con- 
sists chiefly of one main street, about a mile in length, and 
two narrower streets parallel with it, built on an embank- 
ment. The church of All Saints, in the Decorated and 
Perpendicular styles, possesses some old brasses ; it was 
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restored in 1875. The other principal buildings are the 
institute for literature, science, and art (in connexion with 
which there are a library, museum, and aquarium), the 
assembly rooms, the foresters’ hall, and the Wynn Ellis 
almshouses. The “Street,” a low narrow ledge of shingle 
running for three quarters of a mile towards the sea, 
forms a natural pier and promenade. Whitstable has been 
famous for its oyster beds from time immemorial. The 
oysters raised there greatly excel all others in delicacy of 
flavour, and to economize space spat from, other beds is 
brought to Whitstable to mature. The lands are held by 
a company of dredgers incorporated by Act of Parliament 
in 1793, the affairs being administered by a foreman, 
deputy foreman, and jury of twelve men. The less ex- 
tensive Seasalter and Ham oyster fishery adjoins. Of late 
years the productiveness of the beds has been declining, 
owing, it is said, to the emptying of refuse and rubbish 
into the Thames. There is a considerable coasting trade 
in coal in conjunction with the South Eastern Itailway 
Company,* who are the owners of the harbour. The popula- 
tion of the township and parish (3601 acres) in 1871 was 
4881 and 4882 in 1881, A portion of Seasalter is in- 
cluded in Whitstable. 

Whitstable and Seasalter embrace what was formerly knovn as 
the “borough of Harwich/’ but its boundaiiesare not now recogniz- 
able. Some Roman remains have been dibcovered. At Domesday 
the manor of Whitstable was held by Odo, bishop of Bayous. 
Subsequently it came by female descent to the calls of Atliole, and 
afterwards was several times in tho hands of the crown, befoie it 
came to St John, Viscount Bolingbroke. In modem times it was 
held by Wynn Ellis, jyho left a valuable collection of paintings to 
the nation. 

WHITSUNDAY, or Pentecost (■ irevry koo-tti ), the fiftieth* 
day after Easter Sunday, one of the principal feasts of the 
Christian Church, is enumerated among these along with 
Easter Sunday, Good Friday, and the Sundays throughout 
the year by Origen (Cont. Ccls. s viii. 392), and is thus en- 
joined in the Apostolical Constitutions (v. 20): “After 
ten days from the Ascension, which from the first Lord s 
Day is the fiftieth day, do ye Jkeep a great festival on the 
day tho Lord Jesus sent on us the gift of the Holy Ghost.” 
The origin of the Anglo-Saxon name of White Sunday, 
which also occurs in Icelandic, is somewhat obscure, for 
in the Homan Church the Dominica in Albis (Low Sunday), 
so called from the white robes then worn by candidates for 
baptism, has always been the Sunday immediately follow- 
ing Easter. A very probable suggestion is that in northern 
countries the colder climate made it desirable to postpone 
the great baptismal festival to a time when the spring 
season was further advanced. 

WHITTINGTON, a town of Derbyshire, England, is 
situated on the Chesterfield Canal and on the Midland 
Bail way, 9§ miles south-east of Sheffield and 153 north- 
north-west of London. The church of St Bartholomew, in 
the Early English style, was erected in 1863 near the silo 
of an older one ; it contains the old font and also a mural 
monument to the antiquary, Dr Pegge (died 1796). Tho 
principal works are large iron factories. The manufacture 
of stone bottles and coarse earthenware is also carried on. 
Whittington was placed under the government of a local 
board in 1873. The population of the urban sanitary 
district (area 1581 acres) was 5578 in 1871 and 7271 in 
1881. 

WHITTINGTON, Sir Bichari> (died 1423), was the 
son of Sir William de Whittington of Pauntley, Gloucester- 
shire, who died an outlaw in 1360. His mother was Joan, 
daughter of William Mansell, who was high-sheriff of 
Gloucestershire in 1308. Bi chard Whittington makes his 
first appearance in 1379, when he contributed five marks 
to a city loan. In 1392 he was elected alderman and 
sheriff of London, being at that time a member of the 
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Mercers' Company. Ho was appointed or elected mayor 
in 1397, 1398, 1406, and 1419; and in 1416 lie was 
chosen member of parliament for London. In April 1402 
lie supplied cloth of gold lor the marriage of the king's 
daughter Blanche with Low, son of the emperor Rupert, 
and four years later (July 1406) for that of Philippa and 
Erik VI L of Denmark. In March 1413 the king repaid 
him a loan of £1000, and in September 1415 ho was 
granted a lien on the customs of Boston, Kingston-ou- 
ilull, and London, in discharge of 700 marks lent to 
Henry V. (by whom he seems to have been knighted). 
He died in March 1423. Among his chief benefactions 
by will were the rebuilding of St Michael's church, in con- 
nexion with which he founded a college, and of Newgate. 
He is said to have also restored St Bartholomew's hospital, 
London. 

All 1 hat is known about Whittington has been carefully collected 
in the Key. Samuel Lysons's Model Merchant of the Middle Ayes 
V Loudon, 1860), from which the above account is taken. _ Lysons 
argues very strongly in favour of the famous story of 4 ‘ "Whittington 
and his Cat,” and rejects the rationalization which explains the 
legend by supposing Whittington’s fortunes to have been made in 
the voyages of a mediaeval cat or merchant-vessel. He is, however, 
only able to trace back the actual quadruped to a picture which is 
inscribed “ R Whittington 1536.” Bren this picture he had never 
seen ; and he has to admit that it bore marks of having been altered 
trom its original size, and that the inscription is later than the 
alteration. The story, however, was evidently current hy the end 
of the 16th century. Moreover, it is said that the figure of a cat 
was represented at the feet of the statue of Liberty on the gate of 
Newgate previous to the great fire of 1666; or, according to another 
account, Whittington’s own “statue with the cat remained in a 
niche to its final demolition on the rebuilding of the present prison.” 
In repairing a house which once belonged to the Whittington family 
at Gloucester in 1862, a stone of 15th-century workmanship was 
discovered and on it appeared in bas-relief the figure of a boy nursing 
a eat in his arms. All this, however, cannot be said to go very far 
towards proving the veracity of the old legend. Olouston (Popular 
Tales and Fictions , London, 1887, ii 65-78) traces the main features 
of the story in the folk-lore of Denmark, Russia, Norway, Brittany, 
and even Persia. It was current in Italy during the 15th century ; 
but its earliest appearance seems to be in Abdullah's History of 
Persia, written towards the close of the 13th century. This writer 
ascribes the occurrences he tells of to the first half of the llfch cen- 
tury. Even this, in Clouston’s T opinion, is not the original form 
of the story, which from one or two of its details he suspects to be 
of Puddhist origin. 

WHITWORTH, a manufacturing village of Lancashire, 
England, is situated on the river Spodden and on the 
Rochdale and Bacup branch of the Lancashire and York- 
shire Railway, 3 miles north of Rochdale. Ifc possesses 
the usual characteristics of the cotton-manufacturing dis- 
tricts. Coal-mining is also carried on in the neighbour- 
hood. The church of St Bartholomew is in the Early 
English style. The manor of Whitworth was granted to 
the abbey of Stanilaw in the reign of John. A local board 
of twelve members was formed in 1874. The urban sani- 
tary district, which includes the villages of Hallfold, Facit, 
and Leavingreave, had an area of 8000 acres, with a popu- 
lation of 11,892, in 1881. 

WHOOPING-COUGH. See Hooping-Cough. 

WHORTLEBERRY, a vernacular name corrupted from 
the Latin vnyrtillus , under which appellation, according to 
Prior, the berries of the common myrtle were employed in 
the Middle Ages for culinary purposes. In more modern 
times the term has been applied to various species of 
Vaccmium, particularly to 7. MyritSlm. , also known as the 
bilberry. The berries of this plant have a considerable 
similarity to those of the myrtle. Several species of Vac- 
einwm occur on moorlands throughout the northern hemi- 
sphere. They are low shrubs allied to heaths, usually 
with evergreen leaves and with small bell-shaped or urn- 
shaped flowers, which have an inferior ovary surmounted 
hy five calyx lobes. The stamens, though in a single row, 
are double the number of the corolla lobes. The anthers 
have usually two horns at the back and are generally 
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prolonged at the top into two longish tubes, each with a 
hole at the extremity, through which the pollen escapes. 
The fruit is a globular or ovoid, many-seeded berry. 7. 
Myrttllus and 7. uliyinosmn have blue berries ; V. Yitis 
idxa, the cowberry, has red fruits. A hybrid between 7. 
J lyrillfus and 7. Yitis idxa, called 7, intermedium, occurs 
in Shropshire and Staffordshire. The cranberry ( Oxy - 
coccus) K very closely allied to the whortleberry. 

WHYDAH. See Dahomey, vol. vi. p. 765. 

WICHITA, a city of the United States, the county 
seat of Sedgwick county, Kansas, is situated on the east 
bank of the Arkansas river, in the midst of an extremely 
fertile region. It is entered by six lines of railway, thus 
being one of the most important railway centres of the 
State. Its growth has been remarkable, even in this 
region of rapid development. In 1870 its site was with- 
out inhabitants ; in 1880 it contained 4911 persons, while 
in 1886 it had a population of 20,129, making it the 
fourth city of the State. 

WICK, a royal and parliamentary burgh and seaport of 
Scotland, the county town of Caithness, is situated on the 
German Ocean at the head of Wick Bay and at the eastern 
terminus *>f the Sutherland and Caithness section of the 
Highland Railway, 374 miles north of Edinburgh by rail 
and 18 \ so nth of John O'Groat's House. It consists of 
the old burgh of Wick on the north bank of the river, 
Louisburgh, a northern continuation of Wick, and Pultnoy- 
town, the chief seat of commerce and trade, on the south 
side of the river. Pultneytown, laid out in 1805 by the 
British Fishery Society, is built on a regular plan ; and 
Wick proper consists chiefly of the narrow and irregular 
High Street, off which is the temperance hall, with Bridge 
Street, somewhat more regularly built, and containing the 
town-hall and the county buildings. In Pultneytown 
there are an academy, a chamber of commerce, a naval 
reserve station, and a fish exchange. The port consists 
of two harbours of fair size ; but the entrance is dangerous 
in stormy weather. Several expensive schemes for con- 
structing a breakwater have resulted in disastrous failure. 
In 1886 the number of vessels that entered the port was 
1128 of 109,142 tons, the number that cleared 1094 of 
103,162 tons. The average value of the exports for the 
five years ending 1887 was about £150,000 ; but in 1886 
it was only £89,641. The chief exports are fish, cattle, 
and agricultural produce, and the imports include coal, 
wood, and provisions. Steamers from Granton and Aber- 
deen to Thurso, the Orkneys, and the Shetlands call at 
Wick^ going and returning. It is, however, chiefly to its 
fisheries that the town owes its prosperity. For many 
years it was the chief seat of the herring-fishing on the 
east coast of Scotland ; but its insufficient harbour accom- 
modation has greatly hampered its progress, and both 
Peterhead and Fraserburgh more than rival it as fishing 
ports. The number of boats belonging to the port in 
1885 was 807 ; the value of the herrings cured was 
£117,754 and of cod, ling, and skate, £61,928. Ship- 
building, formerly prosecuted, has now been discontinued ; 
but boat-building and net-making are extensively carried 
on. There are also cooperages, flour-mills, steam saw-mills, 
a rope and a woollen manufactory, and a distillery. Wick 
forms one of a group of parliamentary burghs called the 
Wick burghs. The population of the parliamentary burgh, 
which includes the royal burgh of Wick, Pultneytown, and 
Louisburgh, was 8145 in 1871 and 8053 in 1881, In 
the last year the population of the royal burgh was only 
1420. In 1883 the royal burgh was extended by the in- 
clusion of Louisburgh. The population of this extended 
area in 1881 was 2954, 

Wick (Vik or “bay”) is mentioned as early as 1140. It was 
constituted a royal burgh by James VI. in 1589, its superior being 
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thru George, earl of Caithness By a parliamentary bounty in 
1708 some impetus was given to the herring-fishery, but its real 
importance dates fiom the construction of a" liaibour in 1808. It 
lias sent one member to parliament since 1832. 

WICKLIFFE. See WYCLifTE. 

WICKLOW, a inaritime county of Ireland, in the pro- 
vince of Leinster, is bounded on the E. by St George's 
Channel, 1ST. by the county of Dublin, S. by Wexford, and 
W. by Carlow and detached portions of Kildare. The 
area is 500,178 acres or about 781 square miles. 

Physical Features . — The coast is precipitous and pic- 
turesque, but very dangerous of approach owing to sand- 
hanks. There are no inlets that can be properly termed 
bays. The harbour at Wicklow has lately been improved ; 
but that of Arklow is suitable only for small vessels. To 
the north of the town of Wicklow there is a remarkable 
shingle beach, partly piled up by the waves and currents. 
The central portion of the county is occupied by a granite 
mountain range, forming one of the four principal mountain 
groups of Ireland. The direction of the range is from 
north-east to south-west, and the highest elevations are 
generally attained along the central line. The range 
consists of long sweeping moorlands, rising occasionally 
by precipitous escarpments into culminating paints, the 
highest summits being Kippure (2473 feet), Duff Hill 
(2369), Douce Hill (2384), and Lugnaquilla (3039). The 
range rises from the north by a succession of ridges inter- 
sected by deep glens, and subsides towards the borders 
of Wexford and Carlow. Though the range is metamor- 
phic, it is also in part intrusive, and its formation has 
been accompanied by a considerable elevation of Silurian 
rocks, beyond which it does not penetrate, notwithstanding 
that the Cambrian rocks occupy a large tract along the 
sea coast. In the valleys there are many instances of old 
river terraces, the more remarkable being those at the 
lower end of Glenmalure and the lower end of Glendalough. 
It is in its deep glens that much of the peculiar charm of 
Wicklow scenery is to be found, the frequently rugged 
natural features contrasting finely with the rich and 
luxuriant foliage of the extensive woods which line their 
banks. Among the more famous of these glens are the 
Dargle, Glencree, Glen of the Downs, Devil’s Glen, Glen- 
malure, Glen of Ismail, and the beautiful vale of Ovoca. 
The eastern districts of the county are occupied by clay | 
slate or quartzite, the latter of which presents frequently 
a smooth polished surface and shows indications of Glacial 
erosion. Evidences of Glacial action also appear in the 
moraines of Glenmalure and Glendalough. The principal 
rivers are the Liffey, on the north-western border; the 
Vartry, which passes through Devil's Glen to the sea north 
of Wicklow Head ; the Avonmore and the Avonbeg, which 
unite at the “ meeting of the waters ” to form the Ovoca, 
which is afterwards joined by the Aughrim and falls into 
the sea at Arklow ; and the Slaney, in the west of the 
county, passing southwards into Carlow. There are a 
number of small but romantic lakes in the valleys, the 
principal being Loughs Dan, Bray, and Tay or Luggelaw, 
and the loughs of Glendalough. 

Minerals . — Lead is raised at Lugganure (noar Ratfhdrum), the 
piineipal lead mine in Ireland. In 1796 gold was discovered near 
Croghan Kinshela, but not in quantities to render working re- 
munerative. Auriferous silver occurs in the slaty strata. There 
aie important copper mines at Ovoca, where sulphur and iron arc 
•also dug. Slates lor roofing are quarried at Dungansiown and else- 
where. Limestone, limestone gravel, and marl are obtained near 
the sea and in the river valleys. 

Agriculture. —According to the latest landowners’ return, Wick- 
low was divided among 1041 proprietors, possessing 497,656 acres, 
at an annual valuation of £254,800, or about 10s. 2Jd, per acre. 
There were also about 2500 acres of waste land. Of the proprietors 
534, or rather more than a half, possessed less than 1 acre each. 
The following possessed over 8000 acres each : — William Kemrnis, 
8042 ; J, a Moore, 8731 ; R. A. G. Cunninghame, 10,479 ; eail of 
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Month, 11,718; marquis of Dounshiie, 15,766; oml of C.uv'doit, 
16,292; J. Mandoulle Hugo, 17,937; rail of Wicklow, 22,301; 
nuicjuis ol Water lord, 26,035 ; Tiscount Power scour t, 36,003 ; and 
eail Fiuwilliam, 39,891. The climate near the sea is ran, ukably 
mild, and poimits the myrtle and arbutus to grow. The land in 
the lower giounds is fertile ; and, although the gieater part ot 
the higher districts is covered with licatli and tuif, it affords good 
pasturage for sheep. There is a considerable extent ol natmal 
timber, as will as artificial plantations Out of a total area of 
199,891 aeios in 1886 105,642 oi 21 *1 per cent, were under nops, 
211,890 or 17 per cent, under glass, 175 acres billow, 19,179 or 3*9 
per cent, woods and plantations, 29,023 or 3 8 pei cent, bog and 
marsh, 94,347 or 18*9 pci cent, barren mountain land, and 10,333 
or 3*3 pet cent water, roads, fences, &c. The total numbei ol 
holdings in 1886 was only 8072 and tlieir size is much above the 
average for Ireland, 70 being above 500 acics in extent, 973 be- 
tween 100 and 500 acres, 2615 between 30 and 100 acres, 2646 
between 5 and 30 acres, 855 between 1 and 5 acies, and 913 not ex- 
ceeding 1 acie each. Between 18 19 and 1886 the aiea under ciops 
decreased troni 126,251 to 105,642 aeies ; but within the last ten 
ycais the decrease wws not so marked, the area in 1876 being 
111, 488 acres. The aica under meadow and clover has been gradu- 
ally increasing : in 1849 it w*as 50,793 acres, and, while m 1S76 
it w r as 60,086 acres, in 1886 it was 60,390. The area under green 
crops show % very slight fluctuations : in 1849 it was 18,837 and in 
1886 it was 18,114. Potatoes and turnips, which occupied respect- 
ively 10,847 and 5304 acres in 1886, have not perceptibly altered 
in the proportions of the areas. The decrease in the aiea under corn 
crops has, on the other hand, been remarkable ; from 56,616 acres 
in 1849 it fell to 31,361 in 1876 and to 27,129 in 1886, The area 
under wheat in 1849 was 7817 acres, but between 1876 and 1886 
it decreased from 3639 to 814 acres. The area under oats has de- 
creased from 44,527 acres in 1849 to 26,920 in 1876 and 25,344 in 
1886 ; the area under barley, beie, and other com crops being in 
these years 1272, 1480, and 971 acres respectively. The number of 
horses in 1886 was 11,300 (of which 7206 were used for agricul- 
tural purposes), asses 3465, mules 351, cattle 81,577 (of which 
24,523 were milch co\*s), sheep 169,334, pigs 22,329, and goats 6278. 

Communication. — Tlic Dublin, 'Wicklow, and Wexford Railway 
skirts the coast from Bray to the town of Wicklow, after which 
it bends westward to Rathdrum, and then passes by the vale of 
O voca to Arklow. At Wooden Bridge a branch goes off south-west- 
wards to Shillelagh. 

Manufactures and Trade. — Except in the Ovoca district, where 
the mining industry is of some importance, the occupations are 
chiefly agricultural. The manufacture of flannel, which formerly 
gave employment to a considerable number of people, is now in a 
very depressed condition. Herring and round fisli are caught off 
the coast, but these fisheries are much neglected. There, is, how- 
ever, a rather prosperous oyster fishery at Arklow. Of late yeais 
the harbour at Wicklow has been improved, the bed of the liver 
deepened, and a steam-packet pier elected. * 

Administration and Population . — According to De Burgo’s esti- 
mate, the population of Wicklow in 1760 amounted to 43,872 ; the 
parliamentary census of 1812 placed it at 83,109 ; by 1821 it had 
increased to 110,767, and by 1841 to 12G,143, hut by 1861 it had 
diminished to 86,451, by 1871 to 78,697, and by 1881 to 70,386 
(males 35,101, females 35,285). Roman Catholics in 1881 num- 
bered 79*9 per cent, of the population, Protestant Episcopalians 
18*3 (an unusually largo proportion for the south of Ireland), Pres- 
byterians 0*4, Methodists 1*0, and other denominations 0*4. The 
number of persons who could read and write numbered 57*4 of the 
population, able to read only 12*8 per cent., illiterate 29*8. There 
were none who could speak Irish only, and the number who could 
speak Irish and English was 243. Wicklow, which formerly re- 
turned two members to parliament, was in 1885 formed into two 
parliamentary divisions, an eastern and a western, each returning 
one member. The principal towns are part of Bray (4387), a 
fashionable watering-place, the other part (2148) being in Dublin ; 
Wicklow* (3391), the county towm ; and Arklow (4777), a fishing- 
station of some importance. The county is divided into eight 
baronies and contains fifty-nine parishes. According to the Pro- 
testant Episcopal arrangements, it is in the dioceses of Dublin and 
Glendalough, with portions in those of Leighlin and Ferns. ^ It is 
in the home or Leinster circuit ; and assizes aie held at Wicklow 
and quarter-sessions at Bray, Baltiuglass, Tinahely, Arklow, and 
Wicklow. There are ten petty sessions districts within tlxe county, 
and portions of four others. It includes two poor-law unions ami 
portions of the unions of Haas, Rathdown, ana Shillelagh. It is 
in the Dublin military district. 

History and Antiquities . — On the division of the district of the 
Pale by King John into twelve counties Wicklow was included iu 
Dublin county. It was made a separate county by James I. in 
1605. It sided with the royal cause during the Cromwellian wars, 
but on Cromwell’s advance submitted to him without striking a 
blow. During the rebellion of 1798 some of the insurgents took 
refuge within its mountain fastnesses. An engagement took place 
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between them and General Holt near Aughrim, which was speedily 
du ldod in Hull’s favour ; a second was fought at Aiklow between 
than and Gcneial Needham witli a similar lesult Of the ancient 
cromlechs there aie tinea of some inteiest, one near Enni&keiry, 
another on the buunuit ol LugnaquilLi, and a thiid, with a dmitiical 
circle, at Donouglimore. Theie are comparatively unimportant 
monastic remains at Rathdrum, Baltmglass, and Wicklow. Tlie 
mins in the vale of Glciulalongli, known as the “seven churches,” 
aie, with the doubtful exception of Clonmncnoi&e, tlio most remark- 
able ecclesiastical lemains m lie] and. They owe their origin to St 
Kevin, who lived in the vale as a hermit, and is reputed to have 
died on 3d June CIS. On the site of St Kevin’s cell an extensive 
monastic establishment w r as founded, and around it a town spiang 
up, which was long famed as a seat of learning. The buildings 
which constitute the “ seven churches” are the lound tower, one of 
the finest m Ireland, 110 feet in height and 51 in circumference ; 
St Kevin’s kitchen or church, of which the nave, 25 feet by 15, 
with a curious high-pitelied roof and a round belfry (supposed to 
be the earliest example of a lound belfry springing fiom the roof or 
gable), still remains ; a structure within the cemetery called the 
cathedral, in a state of great dilapidation, but from its position and 
dimensions seemingly well entitled to its name ; the lady chapel, 
chiefly remarkable for its doorway of wrought gianite, in a style of 
architecture allied to the Greek ; Trinity church, consisting of nave 
(29 feet 6 inches by 17 feet 6 inches), chancel (13 feet £ inches by 
9 feet), and a basement story, and presenting some of the finest 
characteristics of the ancient architecture of Ireland, including a 
very beautiful specimen of the square-headed doorway ; the monas- 
tery, or St Saviour’s abbey, with peculiar ornamental sculpture, and 
suppobtd to contain the tomb of St Kevin ; and the Refear t or ceme- 
tery church. In the cemetery and all along the valley there aio a 
large number of monuments and stone crosses of various size and 
style. The cave known as St Kevin’s bed shows evidence of having 
been artificially constructed, but is probably only an enlarged natural 
cavity. Of the old fortalices or strongholds associated with the early 
wars those of special interest are Black Castle, near Wicklow, origin- 
ally founded by the "Norse invaders, but taken by the Irish in 1301, 
and afterwards rebuilt by William FitzWilliatn ; the scattered re- 
mains of Castle Keviu, the ancient stronghold of the O’Tooles, by 
whom it was probably originally built in the 12th century ; and 
the luins of tho old castle of the Ormondes at Arklowr, founded by 
Theobald FitzWal ter (died 1285)^ the scene of frequent conflicts up 
to the time of Cromwell, by w r hom it was demolished in 1649, and 
now containing within the interior of its ruined walls a constabu- 
lary barrack. The fmo mansion of Powerscourt occupies the site of 
an old fortalice founded by De la Pour, one of the knights who 
landed with Strongbow ; in the reign of Henry VIII. it was taken 
by the O’Tooles and O’Brynes. (T. F. H.) 

WIDDIN, or Wipin', a fortified town of Bulgaria, within 
20 miles of the Servian frontier and about 130 miles 
south-east of Belgrade, in 44° N. lat. and 22° 50' E. long. 
It occupies a strong position on the right bank of the 
Danube over against the Roumanian town of Kalafat, with 
which it is connected by a bridge of boats over a mile long. 
Owing to its low situation, the soil is marshy and the city 
is liable to inundation (six Hoods having occurred since 
1839). Its population in 1888 amounted to 13,435, in- 
cluding 6929 Bulgarians, 3387 Turks, and 1304 Jews. 
The citadel, always a formidable stronghold, has recently 
been strengthened and enlarged with a double line of ram- 
parts reaching to the water’s edge, while on the land side 
the approaches are naturally protected by the extensive 
marshy tracts formed here by a sharp bend of the Danube 
from the east to the south. The old town within these 
lines was formerly inhabited exclusively by Mohammedans, 
and still presents an Oriental aspect, with its mosques, 
minarets, and over 1700 stalls lining the bazaar or main 
thoroughfare of Plevna Ulica. There are a few local 
industries, such as the making of gold and silver filigree 
work, saddlery, beer, flour, and cutlery, besides a brisk 
riverine trade, mainly in the hands of the Jews and Bul- 
garians. The fisheries in the Danube are of some import- 
ance (£20,000 annually). 

WWdin stands on tho site of the Roman town of JBonmia in 
Moasia Superior, not to be confounded with the Pannoniati Bononia, 
which stood higher up the Danube to the north of Sirmium. Its 
name figures conspicuously in the military annals of mediaeval and 
recent fumes ; and it is specially memorable for the overthrow of the 
Turks by the imperial forces in 1689 and for the crushing defeat 
of the hospouar Michael Suatps by PaSvan Oglu in 1801. It was 
again the scene of stirring events during the Busso-Turkish wars of 
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1854-55 and 1877-78, and successfully resisted the assaults of the 
Servians in the Servo-Bulganan War of 18S6-S7. 

WIDNES, a manufacturing town of Lancashire, Eng- 
land, is situated on the Mersey, where it is joined by the 
Sankey Brook Navigation, and on the London and North- 
Western Railway, 13 miles south-east of Liverpool and 188 
from London. Capacious private docks were constructed 
in 1866 and oxtended in 1884. The Mersey is crossed by 
a wrought-iron bridge, 1000 feet long and 95 in height, 
completed in 1868, and having two lines of railway and a 
footpath. The church of St Mary was erected in 1856, 
that of St Ambrose in 1880, and that of St Paul in 1884. 
Widnes is one of the principal scats of the alkali and soap 
manufacture, and has also grease-works for locomotives and 
waggons, copper-works, iron-foundries, oil and paint works, 
and sail-cloth manufactories. It is governed by a local 
board of fifteen members. Until comparatively recent 
years it was a small township, dependent chiefly on agri- 
culture. In 1851 the population was under 2000, but by 
1861 the numbers had more than trebled. In 1871 the 
population of the urban sanitary district (area 3339 acres) 
was 14,359, and 24,935 in 1881 ; in 1888 it was estimated 
to exceed 30,000. 

The barcfhy of Widnes came from the Lacy family to tho dukes 
of Lancaster and thence to the crown. In 1554-55 it was declared 
to be part of the duchy of Lancaster. 

WIELAND, Christopher Martin* (1733-1813), Ger- 
man man of letters, was born on the 5th September 1733 
at Oberholzheim, a Swabian village near Biberach, then an 
imperial city. He was carefully educated by his father, 
who was a clergyman at Oberholzheim ; and at a very early 
age he gave evidence of a strong literary impulse. In his 
fourteenth year he was sent to the school of Klosterbergen, 
near Magdeburg, where he attracted a good deal of atten- 
tion, not only by his knowledge of the classics and of French 
and English literature, but by his power of lucid and grace- 
ful expression. When he was about sixteen he left school 
and went to live with a relative at Erfurt, who undertook 
to prepare him for the university by reading with him the 
writings of the philosopher Wolff. Having spent a year 
and a half with this relative, he went for some time to 
Biberach, whither his father had been transferred from 
Oberholzheim. At Biberach he met a young kinswoman, 
Sophie Gutermann, with whom he fell in love, and who 
exercised a powerful influence upon tho development of 
his intellect and imagination. While talking with her, 
after they had heard his father preach a sermon on the 
text “God is Love,” he conceived the scheme of his fir, 4 
poem, Die Nat tur der Dinge . In 1750 ho wont to tho 
university of Tubingen, nominally for the purpose of 
studying law; but in reality he devoted his attention 
wholly to literature. At Tubingen he wrote his poem on 
the Nature of Things, and in 1752 it was published anony- 
mously. Here also he wrote Anti-Ovid, Lobgesmg auf den 
Fruhling , 3 Moralische Brief e, and 2Ioralische Enakiungen, 
At home Wieland had been strictly brought up, and his 
home training had been confirmed at the Klosterbergen 
school, the head-master of which was a member of tho 
straitest sect of the Pietists. In his early writings, there- 
fore, Wieland appears as a youth of a deeply serious dis- 
position, with an ardent enthusiasm for what he conceives 
to be the highest ideas of theology and ethics. 

Bodmer, the Swiss critic and poet, strongly attracted by # 
this new literary force, cordially invited Wieland to visit * 
him at Zurich. Wieland accepted the invitation, and lived 
for many months in Bodmer’s house. In 1754 tho two 
friends parted;^ for, although they had apparently the same 
aims and motives, they were in reality very unlike one 
another, and Bodmer was apt to play rather too osten- 
tatiously the part of a guide and patron. Wieland con- 
tinued to reside in Switzerland, remaining in Zurich about 
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five years and in Bern about a year, and supporting him- 
self by working as a tutor. During tlio early part of liis 
residence in Switzerland Wieland maintained the serious 
tone that had marked his first writings. In his Brief e von 
y erstorbenen an hivterlassenr Freunde , Sympathien , Emji- 
findungen eines Christen, and other works of this period he 
sought to give expression to the loftiest spiritual aspira- 
tions ; and in the letter in which he dedicated the Emp- 
J Didung en to the court preacher Sack, in Berlin, he went 
out of his way to rebuke the frivolity of certain Anacreontic 
poets, whom ho denounced as “a band of epicurean pagans.” ! 
But Wieland’s mystical and ascetic doctrines did not at all 
correspond to his real impulses, and soon after he left 
Bodmer’s house lie began to feel that he had misunderstood 
his own character. His piety became less enthusiastic, and 
he learned to have a keen appreciation of pleasures which 
he had formerly condemned as incompatil >le with any high 
or worthy conception of the ends of human life. This 
change led to a kind of literary activity wholly different 
from that by winch he had made his reputation. He 
wrote two dramas, Johanna Grey (in which he made free 
use of Howe’s play Lady Jane Grey) and Clementina von 
Poretta ; and he chose as the subject of an epic poem 
the career of Cyrus, who was to be presented as a hero 
closely resembling Frederick the Great. Cyrus he never 
finished; but he completed Araspes ttnd Panthea , a poem 
in which he developed an ejusoclo from the Cyropsedia of 
Xenophon. 

In 1760 he settled at Biberach as director of the 
chancery. The appointment was a poor one, and for a 
time Wieland found life at Biberach extremely dull and 
tiresome. By and by, however, he made the acquaintance 
of Count Stadion, an experienced man of the world, at 
wlioso house Wieland became a constant visitor ; there he 
met, among many other persons whose society he liked, 
his first love, Sophie, who had married Yon Laroche, the 
count’s confidential friend and “ factotum.” Under these 
new influences the change of tone ‘which had been begun 
in Switzerland was soon completed; and in Don Sylvio 
von Rornlva (1764), a romance, intended to be taken as 
an imitation of Don Qubcote, he gave himself the pleasure 
of laughing at principles and sentiments which he had 
formerly hold to be sacred. This work was followed by 
Komiscke Encthlungen (17G6), the cynical grossness of 
which far surpassed that of any contemporary German 
writer. Wieland himself seems to have felt that in these 
tales he had gone too far, for, although in his next work, 
Agathon (1766-67), the hero of -which is a disciple of 
Plato, he sometimes treads on slippery ground, his ulti- 
mate aim is to show that the true rule of life is to hold 
the balance even between the spiritual and the physical 
impulbes of man. His unfinished Idris mid Zeydde (1768) 
has a less worthy motive ; but in the didactic poem Mus- 
arion (1768) he returned to the idea of Agathon , that 
fanaticism and sensuality arc equally opposed to enduring 
happiness, and that he is most to be envied w r ho knows 
how to gratify all legitimate impulses without allowing 
any of them to become unduly powerful. To Wieland, 
w r hen his mind and character w r ere fully developed, this 
law of conduct seemed to be the highest to which man can 
attain, and he was never tired of indirectly expounding it 
in his later writings. At Biberach he devoted much time 
to the study of Shakespeare, and in 1762-66 he published, 
in eight volumes, translations of twenty-tw'o of Shake- 
speare’s jdays. 

In 1765 Wieland had married a lady of Augsburg, to 
whom he was warmly attached. Four years afterwards 
he was made professor of philosophy at Erfurt, where he 
remained until 1772. During his stay at Erfurt he wrote 
Dialogen des Diog&nes von Sinope ; Beitrdge zur geheimen 
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GeschirhU dc s mcnsrhUchen Verst raider mid Iler.etis, avs 
den Arcluven der Katur ; Dtr goldene Spa get ; DU 
Grazien , a didactic poem ; Combahu s, a disagreeable tale 
in -ter^e ; and Der neue A mad is , a comic poem in eighteen 
cantos. 

In 1772 Wieland settled for life at Weimar, his position 
at first being that of a tutor to the two sons of the 
duchess Anna Amalia. Here he founded the monthly 
periodical, Der Deutsche J lernn\ which he edited until 
1796. For this periodical he wrote constantly, and, con- 
sidering the immense number of his jiroductions, it is 
surprising that he was able to maintain, on the whole, so 
high a level of excellence. By lur the best of his works 
is the poem Oberon , the only work by him which has still 
a wide circle of readers in Germany. It was published in 
1780. Among other original writings produced in 
Weimar may be named a comic romance, Die Ges<hiehte 
der Abderiten (1774), Der verllagte Amor (1774), Das 
Wintcrmarchcn (1776), and Das Somme rmirn hen (1777). 
In 1782 and 1786 appeared translations of the FpUtks 
and Satires of Horace; and in 1788 and 1789 he issued a 
translation of Lucian, his study of whom led to his writing 
Keue Gottergesprache (1791), Geheime Geschichte des Philo - 
sophen Peregrinus Prate us (1791), and Agathodamon (1799). 
From 1793 to 1802 he wus engaged in issuing a revised 
edition of his writings; but in 1796 he found time to 
establish a new periodical, Das Attlsche JIuseum , in wiiieh 
he printed, among other things, translations of some of 
the comedies of Aristophanes. In 1797 Wieland bought 
Osmannstadt, an estate near Weimar; and there he lived 
for some years with Ms large family. At Osmannstadt 
he wrote his last important romance, Aristipp mid einlye 
seiner Zeitgenossen (1800-2). In 1S01 his wife died, and 
two years afterwards he sold *liis estate and returned to 
Weimar, where he spent his last years in translating and 
annotating the Letters of Cicero. He died on 20th 
January 1813. 

Wieland was a man of many moods, and his fiiends, when talk- 
ing with him, could never be quite sure that tliey would not un- 
intentionally offend him. But, although vain and over-sensitive, 
he often gave evidence of an essentially humane and generous 
spirit. As a writer he lacked foice of imagination and depth* of 
feeling ; and even at liis best lie had too nairow a lange of vision 
to be a great moral teacher. Nevertheless, he has an impoitant 
place in the history of German lit mature. He was the ioundei in 
Geimany of the psychological romance, and few of his successors 
in this kind have surpassed his delicate and subtle analyses of 
complicated motives. Both in piose and in verso he was ahiastei 
of the art of composition, and most of the younger wi iters of his 
day learned something from the clearness, ease, and grace of his 
style. To him belongs the merit of having first suggested to his 
countrymen that it might be worth their while to study their 
native literature as well as that of France, England, and Italy. 

Wieland’s CulKUul Wotl% edited by Gi Tiber, weie issued m 53 ^ols. m ISIS- 
1S2& and m 3G vols. m 1351-56. Thore aie biographies oi him by Gruber (1827-26), 
Loebell (1358), and OHei dmgen (1S77). Much light is tin ov. n on his ehaiacter 
by his letteis: see Aubgewahltc Briefc (1815-16)ran& Brwje on- Sophie. Lamche 
(1820). (J. 61.) 

WIENEB NEUSTADT. See Nettstadt. 

WIESBADEN", capital of the former duchy of Nassau 
and now the chief town of a district in the province of 
Hesse-Nas&au in Prussia, disputes with Baden-Baden the 
title to be considered the most frequented and most 
fashionable watering-place in Germany. It is situated in 
a small and fertile valley on the south-west slopes of 
Mount Taunus, 5 miles to the north of Mainz and 3 miles 
from the Bhine (see the subjoined plan). The town is 
neat and well-built, with broad and regular streets. Its 
prosperity is entirely owing to its hot springs ; and the 
general character and appearance of the place, with its 
numerous hotels, lodging-houses, villas, bath-houses, pro- 
menades, and places of entertainment, are dictated by the 
requirements of the visitors, who number annually about 
60,000. The principal buildings are the palace, built in 
183742 and restored in 1883; the Cursaal, a large and 
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handsomely fitted up establishment, built m 1^10, and 
id duel 1 3 a KiutituL and shady pail the Protestant 
chui eh, luilt of [ dished bricks m IS >2 60 , with ine till 
t vus, m the < thic st> It, the 
I mm L 'ithc he dim ell , the now 
syna^o^ue m tho Alioush. s'yle, 
the museum with a jacliue gal 
iuy, a dilution of antiputru, 
and a libiaiy ot 70 000 \ ilumcb 
the thoatie, the Eeig church, an 1 
the I ussnn chi] cl, ciectcd on. the 
Neiol ei 0 m lo > j A\ resbaclen con 
tains numerous scientific societies 
and educational institutions, m 
cluclm 0 a well known chemical 
laboi atoiy The thumal spnngs 
contain only \ per cent of salt 
and wei} little carbonic acid , ana 
a good deal of their efficacy is due 
to their high tempeiatuie, which 
varies fiom lob to 112* Fain 
The water is generally cooled to 
93° Pain loi bathing The pnn 
cipal skiing ib the Kochbiunnen 
(136° I aln ), the water ot which is 
diunk by sufferers tiom gout, clnouic dyspepsia, obesity, 
<lc There aie twenty ei 0 ht other springs used foi bath 
mg, and effica 
cious in cases of 
lhcmnatism, gout, 
scrofula, and nei 
a ous ailments 
The town lies 320 
feet above the sea 
level Its climate 
is mild and waim, 
so that even in 
winter it is fie 
quented by from 
5000 to 6000 vi 
siteis Thepopu 
lation m 1885 
was 55,457, in 
1816 it was 1608, 
in 1867, 30,083 

Wiesbaden is one 
of the oldest water 
ing places in Gei 
man}, and may bo 
regarded as the capi 
tm of the Taunus 
spas The springs, 
mention© 1 by Pliny 
sa Foitu Mattiaci, 
were known to the 
Romans, who appeal 
to hai e fortified the 
place Under the Carohngian monarcks it was the ate of a palace 
Qtho I made it a town The nime Wiabada appeals in 830 
Though the springs never passed out of knowledge, they did not 
attain their greatest repute until the close of the 18th century 
Horn 17 71 till 1873 Wiesbaden was a notorious gambling lesoit, 
but in the latter year public gambling was suppiessed by the 
Pinssioa Government 

See G&chwhfy itnd 1 isfoutfit Totographu der Stadt Wiesba Jen by F W C 
Roth anl BdhuQlogliflw bt idm %ber Wutbidm et by Di Pfeifier, both i ib 
hshed at Wiesbaden, m 1S83, and both containing e >pious bil kographical lists 

WIFE See Husband and Wife, and Women 

WIG 1 Artificial liair appears to have been worn from 
very ancient times, as xs testified by well made wigs re- 
covered from Egyptian mummy figures The full and Sow 

1 Shortened frpra pmww t a lengthened form (through the Dutch) 
of This word is ettant m all the Romance languages (Ital 

pmiusty. Sardinian, 5 Span pefvca , Fortug p&ruca, Fr 
i Wahoo^^Fifc) and is derived from pdo {$ilus) 

Ki rtf . ir«. . i . 


m a locks which adorn the sculptmcd reliefs of human 
fi 0 uies found at Nmev eh also suggest that wigs were not 
unknown iwon-, the ancient Assynans In the 16th un 
tiuy the fashion of weann^ false hair became prevalent 
aroon a ladies m Euxope At one penod Elizabeth ot Ln_, 
land was possessed of no fewei than eighty attnes of fal 
han Atirycf Scotland thiougliout hei life was also m 
the halit cf viiym & the attnes of han she woie and 
much of the confusion which has aiisen m connexion with 
ha ^ oi baits is tiaccable to this circumstance 2 The j eii 
wig of the 16th centur} was, howevei, merely false han 
worn like, and ^sometimes with, the real han, as an adorn 
ment oi to supply the defects of nature It was not till 
the 17th centuiy that the peruke was w orn as a distinctive 
featuieof costume, as such it was fiist employed by Laris 
\I1I when his hair failed His successor, Louis \[/, 
did not adopt it till 1673 In the meantime it had 
been fieely donned by coui has and gallants of the eia 
Chailes I of England, while m Pans on his way to Spam, 
“shadowed himself the most he could under a buily per 
mque, which none m foimei days but bald headed people 
used * The wearing of the peiuke became general m the 
days of <,hailes II Pepys lecoids that he paited with 
his own han, and “paid £3 fai a periwig 9 , and on 
going to church m one he says, “it did not prove so 
stiange as I was afiaid it would About this time the 
peiuke is descnbed as { a count eifcit han which men wcai 
instead of then ow n, a thing much used m oiu day s by the 
generality of our men, conti aiy to then foiefatheis ” Hie 
wig obtained its maximum development during the reign 
of Queen Anne, who was patroness of the full bottomed 
wig, — a huge head dress which covered the back and 
shoulders and floated down over the chest In 1724 the 
peiuke- makers advertised “full bottom tyes, full bols, 
minister’s bobs, natuials, half naturals, Grecian flyes, cuiley 
loys, airey levants, qu peiukos, and bagg wiggs” among 
the vaiiety of artificial head geai which they supplied 
Eaily m the reign of Geoige III the general fashion of 
wearing wigs began to wane and gradually died out, but 
among professional men the practice continued to hold its 
place, and it was by slow degrees that military officeis and 
cleigymen gave up the habit The wig of the 17 th cen 
tiny now holds its place only on the judicial bench, and 
with the speakei of the English House of Commons, bai 
nsters, and advocates , but even on the bench its use is 
being threatened Wigs of course continue to be worn 
by many to make up for natural deficiencies , and on the 
stage the wig is, as m all times, an indispensable adjunct 
Many of the modem stage wigs me made of jute, a fill e 
which lends itself to marvellously peifect imitations of 
human han 

WIGAN, a municipal and parliamentary boiough and 
market town of Lancashire, England, is situated on the 
liver Douglas and on the mam line of the London and 
North Western Railway, 18 miles west noith west of Man 
Chester, 18 noith east of Liverpool, and 195 north west ot 
London The Douglas is spanned by seveial bridges, and 
is connected with the Leeds and Liverpool Canal Theie 
is also a branch canal by Leigh and Worsley to Manchestei 
The older portions of the town occupy the north bank ot 
the liver, the modem additions being chiefly on the south 
bank The chuieh of All Saints, Late Feipendiculai, an 

Whilst a prisoner in Dochleven Castle she received “plusicuis per 
ruques et mitres choses y servant , wid there was sent iftei her to 
Collude “nag paque dc pciruques de chevctix ’ Hei mud, Mxiy 
Seton, was a skilled busker, and, according to Sir 1 Knollys, “she 
did set such a culled hair upon the queen that was aid to be i 
perwyhe, that shewed lery delicately, and every othei dij she h ith a 
new device of hair dressing * $ven on the sciflold, according to on 
eye witness, she wore H borrowed heire abume/ her own h ur bung 
“polled very short ’ 
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istuu, oi chancd with ns les an I ho di\\ els was lestoied 
m 16 jO and a,, am m IS 17 Tliuc aie six othu ccolesi 
istical p tushes llio j uncipal public Uuldm^s are the 
i ryal UI ut Ldw ud Inflimny and Disjenuiy (1873 
tuhi^ed 1SSJ) th public hall (Is j a) the be i iu,li cunts 
and offices (iSf f>), the aicxde (1872), the nmkethill 
(1877) the lie ] ullic binary (1S7S) the \ ullic baths 
(1 S S2) nid tlu ccunty -justices courts and offices (ISSS) 

J lie educitimal institutions include tho lice ^limnai 
schc d ftounded by James Iu 0 h in 1019 and ldmrlt m 
1S70), the numn^ nid mechanical seh ol, and the 
mech inns institution The chanties aie numeious lut 
et small mdrvidual nrqoitanee then ag^it^ate annual 
valrc imountmg to ibout £2 >00 pul lie j aik of 27 
rues was epened m 187 s r Ihe t mil owes much of its 
] lospenty to its coal mines, which atloid employment to 
a lai^e proportion of the inhabitants and snq] ly fuel foi 
the iactciy furnaces Mills foi making hats wcie estal 
hshed at \3 l^an m 1 182 , anel subsequently bell founding 
and pottay makin^ wtic of some impoitance Tho ehiel 
mdustiy is now the maufactiue of cotton fabucs the tow n 
also i ossesses lion foiges, lion and biass foundnes, oil and 
gicase woiks, railway wa^on faetones, and bolt, sciew, 
and nail woiks The population of the municipal and 
l ailiamcntaiy borough (aiea 2188 acres) was 20,774 m 
1^31, by 1861 it had increased to 37,658, by 1871 to 

09 110, and by 1881 to 48,194 (23,508 males and 24,686 
females) , in 1888 it was estimated at 55,000 

3\ Via is situat l at the jun tion of thiee Roman loads and 
tlieie was a fold acioss the in ei wlieic Millgato now stands M my 
Roman coins have been fount m the nei G hl ouiliood hen c it is 
su] j oseeL tint 33 can w is an m | oitmt Roman station Numeious 
1) ubhbaiuus nlsc e\ist in the nc i & hbouiliood Aftei the Con 
ucst Newton (m which 3\ i«,an is sitiuted) was bestowed on Ro^ei 
e loictou but cn at ec uut ot bis lebellion wis foi felted to the 
a wn I lie rectory oi 3\i 0 au existed bifoie 1243 and the ic toi 
as loid of the nianoi leceiwed a elnitei foi the town m the oOth 
yeai tl Heniy III Wi^an was a city ol ictuge foi lunaw ay slants 
during the Middle Ages It was one ol the 120 boioujis selected 

10 wild members to puhament m lt>06 , but the invik^e lav loi 
mailt until 1 o47 Fiom the cliaita it received m tlic 24tli ytu ot 
Rlwaid III confimmig its liberties it is cvilcnt that it was 
alieaty m nnpoitant maiket town, while its tins wen on a Hi & 
s de and le^ulated l> sx>eeul liws It dso received clniteis hom 
1 lchaid II and Cbules II Leland ictus tr it as a javed town 

as li^ge as 3\ linnet n an l bettei buillel Cimden dcscubcs 
it is licit and jlaitiful 3Yi to an contul utel / 0 ot slup money 
to Chailes I m 1636 On the outbitak ot tlie Cml 3Yn m 1642 
it w is occupied by the eail ot Dei by, and found the centi il gam 
son foi the king m L inc ishiu but the entrenchments weie tal eu 
1 y feu John Seaton m 16 43 attci a despoi ate battle It w is a 0 am 
icposscssed by the eail of Dei by, but was ictihon bv Colonel Ashton 
m Maicb, when the outwoils and Ratifications weie demolished 
On 25th iugust 1651 the eul ot Dei by was defeated at 3Vi & an 
by Colonel Lilbuuie, when fen Ihomas Tylksley was slam A 
memorial jihai to Tyldeslcy was elected m 1679 and lestored m 
1682 The town was governed by a mayor leeorder, 12 llumui 
and 2 bailiffs till the uiartei of 2d 33 lllnm IY Unda the Mum 
ipal Act it was divided into live waids aud is & ovemed bj a 
in ty oi iceoi l i 10 aldoimen, and 30 councillors It Ins a com 
liussi n of tli peace md a sepai ite eouit oi quarter sessions In 
1885 the numbci of its paihamentaiy lepiescntatives w is lcdueel 
to one 

Se S icla i s TI ao jofll ji lbb^ 

WIGT203ST (Fieuch Yigton , from the Latin Ytpio), 1 also 
called locally “ 3Yhewei ” and “ Whew ” (names unitatn e 
of the whistling call note of the male), the Anas penelope 
of Limneus and Mate a penelope of many modem omx 
thologistb, one of the most abundant species of Ducks 
thioughout the gi eater part of Europe and noxthem Asia, 
leaching northern Afuca and India m wmtei A good 
many pairs bleed in the north ot Scotland, but the 
nui senes of the \ast numbeis which lcsoit m autumn to 


1 Just as Pi&hok (qv)tt from JPijpto Other Fieucb names moie 
i r less local, aie, according to M Rolland, I ijnon, Vmgei n, Wagnc, 
Wvmge 11 (j)iet, U mot, 1 1 nu and Dija n In some paits cf England 
the small teasing flies, generally called midges, ue known as u wigeons ’ 
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the watcis of tcmpciatc Em ope aie m Lapland oi fmthci 
to the castwaul Compaiativciy few bleed in Iceland 

Intel m hat m si/e l tween the leal ant tl c Mall u l m 1 le s 
showy in ] hm i^c th in uthei the h al 33 i^ on is a 1 util il 1 n 1 
wilhtl itei i ut ct his bill llu his fnelical i jm obm 
lislieal an l leek eh stnut j ssin^, nfcipiilisli i i lelew ai 
il lilt la\ nlci n uy \lieh I t judu cl jy tl tiansaa 

unhil u ns l line 1 la k an l white lines c\teuls a i tl e hi i 

anlup]^ i lull <1 ti wm^s ( ip ^ of tl a cits wlih 
a uus^ic i u l\ wl it ml shows itsdt n nth llu 1 11 

ii ai fuitl i cn m (nt lla i J ss\ _,i cu s^ eul am 1 ctwe i 

taoll 1 I ai tl tilisi rntel ml 111 tie list f tl low 

l it is wlit ill fei dc li s tl m i p nous coli ati i 

el u t t listic fl i sc v au ltg n ist t th I)u 1 tube II habit 
the Yigion lift is not i little hom n ost of th Ai xftt io it 

atly all ets ti HI wat is Uuin^ the seasen of its south m sta\ 
ant 1 rones tie olj et of slanA tei to him he Is of w,miu is u i 
the era ts ot J utiiii ui t Hollanl lul wl cn it usoits to mlan 1 
locahti s as it als> does to soin c \tei t it j issis mu li if its tn i 
m 0 i i/m^ esx ci illy by lav on the pastilles win Ii sunounl th 
lakes oi mooi s that it sdc ts 

The 3Vi to con occuis occasionally on the ea tern coast ct 
ISToith Ameiica, and not uncommonly, it would seem, on 
the Pnbyleff Islands in the Pacific But the Nt w 3YorlI 
Ins two allied species ot its own One oi them, J/ ama 
ui 1 1 (a ficshly killed example of which was once found in 
i London market), inhabiting the northern pait of tliat 
continent, and in wmtei leaching Cential Amenca and the 
3Vcst Indian islands as fm as Inmdad, wholly icscmblc^ 
its Old 33 oild con^cnei m hahits and much m axpeanuce 
Lut m it the i ale ti outlet and the ucli chestnut aie 
mingled into, as it weie, a comxiomi^e of li a ht wanu 
biown, the wrliite wmg coauts arc wantmj, and neaily all 
the plumage is subdued m tone The other species, )f 
s ibilatnx oi <hiJ e/esis, inhabits the southern poition of 
South \menca and its islands, from Chili on the w est to 
the Palklands on the east, and is easily lecogm/ed by its 
neaily white held, nape flossy with puixlo and 0 icen 
and othei differences (a v ) 

3YIGIIT, Isle oi, i small island m the English Channel 
situated off tho ccast of Hampshire, between 50* 3o and 
50° 46 N lat and 1° 31 and 1° 5 3V lon^ (see ^ol xi 
PI VII ) It toims a portion rt the county of Hampslme 
and is sex aiated Horn the mainland by a nanow strait 
the Solent and feq ithead The island is, roughly spcaknA, 
diamond shaped, the shorter diameter, fiom noith to south 
measuring 13 miles, and the longei, from east to west, 2 3 
miles The aiea is 92,931 acies, oi about 145 squaie 
miles The most prominent feature m its physical geo 
giaphy is a lange of high chalk downs running from east 
to west acioss the ccntie of the island, and terminating 
in the Cuher and Freshwater cliffs respectively This 
range is bioken through in the centie by the \ alloy of the 
Medina, which flows due noith and is the only uvci of 
consequence m the island , it is navigable up to Newport 
A second smaller range of chalk downs occurs m the south 
near Yentnor Along the south coast, extending from St 
Cathenne Point to Ventnor, theie is the lenmkaLle dis 
tnct known as the Underchff, cclcbiated for its wild and 
i Oman tic beauty and for its nulcl climate It is sheltered 
fiom the noith by a lme of high cliffs. North of the 
central chalk range the countiy is for the most part flat 
and well wooded Parkhuist Foicst, wheie timber is 
giown for the use of the British navy, is 3000 acies in 
extent The geology of tho island affords within a small 
area abundant opportunities for studying many different 
tarnations The uppermost of the strata represented m 
the island is tho Eocene, and the lowest the 3Yealdcn All 
the strata between these two may be studied in good sec 
tions, and veiy numeious and interesting fossils may be 
collected The vanotts Eocene beds aie exhibited along 

- Haice come the additional local names i Raid pate” and “Pul 
head * 

XXIV — 71 
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the nortli coast, and may also be studied to great advan- 
tage in White Cliff and Alum Bays. In the neighbour- 
hood of Gurnet Bay there is a very remarkable bed, con- 
taining beaut ifully-preserved remains of insects and spiders. 
In A1 tun Bay, in the extreme west, the strata are vertically 
disposed, and consist of a very curious series of coloured 
sands and clays. Here also the junction between the 
Eocene and the underlying Chalk is admirably shown. 
The central range ot chalk downs is part of the northern 
slope, and the downs behind the Undercliff are part of the 
southern slope of a lesser anticlinal axis, the upper portion 
of the Chalk strata having been denuded in such a way as 
to expose the underlying Greensand, of which the greater 
portion of the southern half of the island is composed. 
The Greensand formation may best be studied in the cliff 
section from Atlierfield Point to Boeken End. Beneath 
the Greensand the Wealden is exposed in the section from 
Brook to Atherfield, and also, to a much less extent, in 
Sandown Bay. The Wealden strata have yielded abundant 
fossil remains of extinct reptiles ( Iguanodon) % especially 
in the neighbourhood of Brook and Cowleaze Chines ; and 
at Brook Point an extensive fossil forest exists, being the 
remains of a great raft of timber floated down and deposited 
in estuarine mud at the mouth of a great river. At Brook 
also the characteristic Wealden mollusk, Unio valdenm , 
occurs abundantly. 

The climate is mild and lelaxing, and enjoys the reputation of 
being peculiarly salubrious. In winter and spiing, however, the 
l ist winds £ii o very trying, and in summer the heat is at times 
veiy groat. The climate of the Undercliff is especially mild, and 
a large consumption hospital (the Royal National Hospital for 
Consumption and Diseases of the Chest), arranged on the cottage 
piineiple, has been established here. Paitly owing to the mildness 
of the climate, and partly to the beauty of the scenery, the island 
has long been a favourite icsoii of tourists, and within recent years 
several fashionable watering-places have sprung up. Of these the 
principal are Cowes, at the mouth of the Medina, the headquarters 
of the Royal Yacht Squadron, Ryde (11,401 inhabitants in 1881), 
Bembridge, Sandown, Yeutnor (5739), Shanklin (1780), Fresh- 
water (2809), and Yarmouth (787). Newport (9357), ou the Medina, 
is the capital of the island, but is comparatively little frequented 
by visiters. Hitherto many ports of the island have been more or 
less inaccessible owing to the deficiency of railways ; but it is being 
loudly opened up, and a railway is now in course of construction 
between Newport, Carisbiooke, Yarmouth, and Freshwater. There 
are few industries in tlie island. The population is chiefly agri- 
cultural, a large proportion of tho land being devoted to sheep - 
grazing. Fishing is also earned on to a considerable extent on the 
south coast, — lobsters, crabs, and prawns being plentiful. Oyster 
cultivation lias been attempted in the Medina, in Reading Harbour, 
and in tho Newtown river. At Cowes shipbuilding is carried on, 
and on the Medina there are cement- works. In the towns, how- 
ever, the chief occupation of the inhabitants consists in provid- 
ing for the wants of the summer visiters ; in winter very little 
business is done. The island is divided into two liberties, East 
and West Medina, excluding the two boroughs of Newport and 
Ryde ; and it forms one petty and special sessional division of the 
county. Until 1885 th$re was one member of parliament for the 
island and one for the borough of Newport ; now, however, there 
is only one member for the whole island. Episcopally the island 
lias for many centuries belonged to tho see of winchester. In 1881 
the population was 73,633, as against 66,219 in 1871. 

History, — The Isle of Wight (Roman Vcetis) was originally 
inhabited by Celts, and was conquered for the emperor Claudius 
by Vespasian in 43. The Romans remained in possession for four 
centuries, In 530 it was conquered by Cerdic and Cymric and 
added to the kingdom of Wessex, Later on it again became free 
from the control of Wessex and remained independent until tbo 
inhabitants of their own accord submitted to Edward, the son of 
Alfred. William the Conqueror gave the island as an independent 
lordship to William Fitz-Oabome, but it was again forfeited to the 
ciown on the rebellion of his son, the earl or Hereford. Hemy 
I. gave the lordship to Richard de Redvers, in whose family it 
remained until 1293, when Isabella de Fortibus, the lady of the 
island, sold it to Edward I, Richard IL again appointed a lord of 
the Island, and the ofilee continued until the reign of Henry VII., 
when it was finally abolished. From that date onwards the govern- 
ment has been vested in a captain or governor, whose office is now 
honorary. Charles L was confined in Carisbrooke Castle for some 
time in, 1649. The antiquities include the British pit villages near 
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Rowborougli, tlio Celtic tumuli on seveial of the chalk downs, the 
long stone at Motlistone, the Roman villas near Blading and Caiis- 
brooke, the mins of Quarr Abbey, and numeious ancient chinches. 
Carisbiooke Castle, almost in the centre of tlie island, is a fine old 
min built upon tlio site of an ancient British stronghold. The 
Biitish ioi tihcatious were piobably occupied as a camp by the 
Romans under Vespasian, and they weie subsequently held by the 
Saxons, who made the high mound known as the keep. The inuei 
walls of the castle weie elected in the 11th century, and the outer 
defences were constmcted in the leign of Elizabeth. The Roman 
villa near Biailmg contains some beautiful and vell-pieservcd ex- 
amples of tesselated pavements ; that at Caiisbrooke is smaller and 
not so inteiesting. 

WIGTOWN, or Wigiw, a maritime county in tlie 
south-west corfter of Scotland, forming the western division 
of the old district of Galloway, is bounded N. by the Irish 
Channel and Ayrshire, E. by Kirkcudbright and Wigtown 
Bay, S. by tho Irish Sea, and W. by the Irish Channel. 
It is of very irregular form. Its greatest breadth, east and 
west, is about 33 miles and its greatest length, nortli and 
south, about 26 miles. The area is 310,7 42 acres or 483] 
square miles. 

j Physical Features . — The coast-line has a total length of 
about 120 miles. On the eastern boundary the estuary 
of the Oreo expands into Wigtown Bay. Between Wig- 
town ancl Luce Bays is the peninsula of the Machers, of 
which Burrow Head is the southern extremity. Luco 
Bay has a length of about 1 5 miles and an average breadth 
of 12. By its indentation on the south and that of Loch 
By an (about 9 miles long and nearly 3 broad) on the 
north the two-pronged peninsula of the Binns is formed, 
of which the Mull of Galloway, the most southerly point 
in Scotland, is the southern extremity, and Kirkcolm Point 
the northern. The coast is more or less precipitous, with 
many small inlets, few of which, on account of dangerous 
hidden rocks, afford suitable landing-places for vessels. 
Loch Byan forms, however, a splendid natural harbour, of 
which Stranraer is the port. Portpatrick on the Irhh 
Channel js the nearest port in Great Britain to Ireland, 
and 7 miles to the south is Port Logan. With the excep- 
tion of Port William on its eastern shore, Luce Bay is 
destitute of harbours. Wigtown Bay includes on the 
Wigtown side the small harbours of the Isle of Whithorn, 
Garliestown, Wigtown, and Carty, but the upper portions 
of the bay are not navigable at low water. The county is 
occupied almost solely by Silurian strata, its characteristic 
feature being a series of rocky hills, which extend more or 
less over the whole county, attaining their highest eleva- 
tion in the north, on the borders of Ayrshire. A con- 
siderable number range between 400 and 800 feet in 
altitude, the highest summits being Miltonish (970 feet), 
on the northern border, and Craig airie Fell (1000 feet) in 
Kirkcowan parish. A great part of the county has a wild 
and bleak appearance, the hills being covered with heatli 
and whins, while in the lower parts there are long stretches 
of bog and moss. The Silurian rocks are in some parts 
interpenetrated by small areas of granite ; and immense 
granite boulders are occasionally scattered over the lower 
grounds, doubtless the result of the Glacial action of tlio 
Kirkcudbrightshire ice bod. Along the western edge of 
Loch Byan there is a narrow band of Carboniferous strata, 
consisting of sandstones which have been classed as calci- 
ferous. They rest unconformably on a narrow belt of 
Permian strata separating them from the Silurian rocks. 
In the Carboniferous strata various plant impressions are 
met with. Between Luce Bay and Loch Byan, and on 
the upper shores of Wigtown Bay, there are raisod beaches. 
Galena, copper pyrites, and barytos havo been found in 
small quantities ; grey shales for roofing slates and flags 
for pavement are dug at Cairn Byan on the eastern shores 
of Loch Ryan, where sandstone is also quarried for build- 
ing purposes; from the clays in the neighbourhood of 
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Stranraer bricks are manufactured. Owing to tlie irre- 
gular hilly character of tlie county the streams, though 
numerous, are generally small. The Cree, forming the 
boundary with Kirkcudbrightshire, flows past Newton 
Stewart and Carty into Wigtown Bay; the Bladenoch, 
from Loch Maberry on the Ayrshire border, falls into Wig- 
town Bay at the town of Wigtown, after having received 
the Tarf, the Malzie, and the Black Burn ; and the Luce, 
formed by the junction of the Main Water and the Cross 
Water at New Luce, flows south into Luce Bay. There 
are a very large number of lochs, but none of them very 
extensive, the principal being the beautiful one in Inch 
parish included in the grounds of Castle Kennedy, Lochs 
Maberry and Dornal on the Ayrshire border, Loch Connel 
in Kirkcolm parish, Loch Bonald in Kirkcowan parish, 
and Castle Loch and the four lochs of Mochrum in 
Mochrum parish. Dowalton Loch, at the junction of 
Kirkinner, Sorbie, and Glasserton parishes, was drained 
in 1862 . 

Afji it id hire . — Although the rainfall exceeds tlie average in Scot- 
land, tlie climate is not specially unfavourable lor the ripening of 
ci ops, and frosts are not generally of long continuance. A con- 
siderable portion of Wigtownshire consists of stony moors, which 
have insulheient soil to lender reclamation possible. tAlong the 
shores there is some extent of gravelly soil, which, however, regimes 
heavy maniu ing to render it fruitful. Where the higher distiiets 
arc arable a rocky soil pi avails, better adapted for glass and gieen 
ci ops than lor corn crops. A largo extent of tlie county is black 
top reclaimed from moots ; in other distiiets loam and clay pie vail. 
The most common method of ciopping is a six years’ shift of oats, 
green crops, corn crop, and thiee years’ grass. According to the 
AijrieuUurcd Rdurnb for 1887, the aiable area was 147,063 acres or 
about 46 per cent, of tlie vliole, considerably above the aveiage for 
even the lowland counties ot Scotland. The aiea under corn crops 
was 87,392 acres, of which 35,511 were under oats. Tlio latter area 
has not materially changed within the last thiityyeais, the chief 
diminution having been in wheat, which in 1855 occupied 7343 
acics and in 1887 only 736. Bailey and here in 1887 occupied 796 
acres, rye 38, and beans 310. The bulk of the gieen crops consists 
of turnips and swedes, occupying in 1887 15,678 acres, whilst 
1902 acres were potatoes, 229 mangold, 100 carrots, 153 cabbage, 
&c., and 135 vetches. There were 69,326 acres under clover and 
rotation grasses and 21,883 under permanent pasture. In 1881 
(the latest return) there were over 8009 acres under woods, and 
in 1887 there were 40 under nursery grounds, 6 under market 
gardens, and 7 under orchards. The large area under grass and 
turnips is owing to the general prevalence of dairy fanning. _ In 
1887 the number of cattle was 42,062, of which 21,197 were milch 
cows, a number exceeded in only four other counties in Scotland, 
although in the number of its cattle it is surpassed by ten counties. 
The Galloway cattle, a black polled breed, are now chiefly confined 
to the eastern districts, tlie Ayrshire being found a much more suit- 
able breed for dairy purposes. In some cases Galloway bulls are 
kept for breeding with Ayrshire cows. Many dairy farms send milk 
to Glasgow and the neighbouring towns ; hut the manufacture of 
cheese has greatly increased within late years, large cheese factories 
having been established. Dunlop is now almost wholly superseded 
by Cheddar cheese. Horses, chiefly Clydesdale, for which breed 
Wigtownshire has acquired some fame, numbered 5699 in 1887 ; 
sheep, chiefly blackfaced on the hilly farms, and in other districts 
crosses with Leicesters and other long-woolled breeds, numbered 
116,264 ; and pigs 10,380. From 1345 returns obtained fiom occu- 
piers of land in 1887, out of 147,104 acres 142,266 were rented and 
occupied and 4838 owned and occupied. The following table gives 
a classification of agricultural holdings according to size in 1880 
and 1885 : — 


Year. 

50 acres and 
under. 

50 io 100 
acres. 

100 to 200 
acres. 

200 to 500 
acres. 

500 to 1000 
acies. 

Abme 
1000 acies. 

Total. 


No. 

Acies. 

No. 

Aues. 

No. 1 Acres. 

No 

A cits. 

. 

No. 

Acics. 

No. 

Acres. 

No. 

Acres 

1880 

608 

9241 

208 

16,000 

422 74,570 

88 

02,638 

20 

12,271 

1 

1,210 

J 3 IT 

146,026 

, 1S83 

597 

8778 

216 

15,851 

421 75,837 

91 

34,420 

IS 

11, 1S6 

1 

1,220 

1344 

147, SOS 


According to the latest landowners’ Return, the county was 
divided among 1820 proprietors, possessing 309,087 acres at an 
annual value of £230,589, or about 14s. lid. per acre. Of the pro- 
prietors 1074 possessed less than one acre each. The following 
owned over 5Q00 acres each: — earl of Stair, 79,174; E. J. S. 
Blair, 37,268 ; earl of Galloway, 23,203 ; marquis of Bute, 20,157 ; 
Sir W. Maxwell, 16,877; James M‘Douall, 16,290; Sir Andrew 
Agnew, 12,962 ; D. Hunter Blair, 8255 ; William Maitland, 7848 ; 
Sir J. Dalrymple Hay, 7400 ; R. Vans Agnew, 6777 ; W. C. S. 


Hamilton, 6300 ; Mis S. O. M'Taggart, 5998 ; Lieut. -Col. Sii W. 
T. F. Agnew Wallace, 5785 ; and K. H. J. Stevaii, 5552. 1 

Communication. — The Portpatriek Railway crosses the county 
from Newton Stewait by Kiikeowan, Glenluee, and Stranraer to 
Portpatiiek. Fiom Newton Stewait the Wigtown-diuo Railway 
} (asses south by Wigtown and Oaihestovn to Whithorn. The 
Gii van and Poi tpatrnk Railway blanches off horn the Poitpataiik 
lme at East Clialloch marDumagit and passes noitliv aids by New 
Luce. Theie is a line of stuuneis to Iieland by Toitpatuck. 

MttAi(f(uturLS and Tuidc . — Although agiioultuie is the main 
industry, there is a variety of small manufactures in the towns, 
including a woollen factory at Kiikeow an, engineering and locomo- 
tive vvoiks at Strain aer, hand-loom weaving in various pieces, 
distilling, tanning, and cunymg. The fishing industry is ot al- 
most no account. There is, however, ail ojstei fishery m Locli 
Ryan, and lien mgs are caught in Loeli Ryan and the Bay of Luce. 
The value of the salmon fisheries, including those ot tlie riveis, is 
less than £1000 a year. 

Administration and Population. — Fiom 22,918 in 1801 the popu- 
lation had by 1821 increased to 33,240 and by 1S51 to 43,389 ; hut 
it declined to 42,095 in 1861, to 38,830 in 1871, and to 38,611 
(males 18,143, females 20,468) in 1881. In point of density Wig- 
town stands twenty -first among the counties of Scotland, the 
number of persons to the square mile being 79. The piopoitiou of 
females to eVery 100 males was 112*82, the largest propoition of any 
county with the exceptions of Oikney and {Shetland and Foifar. 
The number of persons who could speak Gaelic was only twenty- 
eight. The town population in 1881 numbeied 9060, the village 
8574, and the ruial 20,977. The county has three loyal buiglis — 
Wigtown (1789), Stranraer (3455), and Whithorn (1643). The last 
two are also police burghs (Stiamaer, 6542). Pait (2645) of the 
police burgh ot Newton Stewait is within the county, the remainder 
being in Kirkcudbrightshire. Newton Stewait is also a burgh of 
barony, as aie likewise Glenluee (901) and Portpatiiek (591). ^ The 
county leturns one member to parliament. Foimeily Wigtown, 
Stranraer, and Whithorn formed with New Galloway a gioup of 
burghs letuining on (^member, but by the Act of 1885 they vveie 
merged in the county. Tlie county includes seventeen parishes. 
Wigtownshire is in the same sheriffdom as the counties of Kirkcud- 
bright and Dumfries. Sheri If courts aie held during cei tain penods 
at Wigtown and Stranraer, and quarter sessions aie held at Wig- 
town and Glenluee. * 

IHstonj and Antiquities . — The portion of Galloway now forming 
Wigtownshire was in early times occupied chiefly by the No van bo. 
When the district was overrun by the Romans under Agritola in 
82, they fixed their headquarters at Whithorn ( Leucophibia ), and 
one of tlreir principal stations, Roigonfuvi, was on tlie eastern 
shore of Locli Ryan. The Devil’s dyke, a defensive work of tlie 
Romans, extended from Loch Ryai?to the upper pait of the Solway 
Firth. A sketch of the eaily history of Galloway, including Wig- 
townshire, is given under Kirkcudbright (vol. xiv. p. 98). The 
distinct was the scene of the labours of the Christian missionary St 
Nr nx an (q. v .), who arrived at Whithorn (Candida Casa) towai ds tins 
close of the 4th century. Whithorn was a bishop’s see from 727 
till the Reformation. In addition to the caves on the sea coast, 
which, like those of Kiikcudbriglitsbire, are associated with early 
human occupation, the ancient inhabitants have left traces of 
themselves in cairns, standing stones, hut circles, and remains of 
ancient villages. Numerous early lelies have also been dug up, in- 
cluding flint and other stone implements, as well as a great variety 
of ancient bronze implements and ornaments.® The Dowalton 
erannogs were the first lake dwellings discovered in Scotland, and 
are among tho most remarkable in the country. 3 Among tlie 
ancient fortalices may be mentioned the sea towers of Carghidown 
and Castle Feather, south of Whithorn ; £ie ruins of Baldoon, south 
of Wigtown, associated with events which suggested to Scott the 
tale of the Bride of Lanwurmoor ; the tower ox Corsewali near the 
west shore of Loch Ryan ; the foundations of a Norse stronghold in 
Crnggleton Bay ; Dunskey at the head of Castle Bay, built in tho 
16th century, but occupying the site of an ancient fortress j tlie 
fragments of Long Castle at Dowalton Loch, the ancient seat of the 
McDoualls ; the castle of Mochrum and Myrtoun 
Castle, the seat of the Maccullochs, in Mochrum 
parish ; and the ruined tower of Sorbie, the an- 
cient keep of the Hannays. Of the Cistercian abbey 
of Glenluee, founded in 1190 by Roland, lord of 
Galloway, the principal remains are the chapter 
house in the Decorated style, the walls of the 
cloister, and a small portion of the church in the Early English 

1 For fui i her pai ticulars regarding the agriculture, see a paper by W. H. Rat- 
stone, in Trans. Pwjal and Highland Agree. Sac., vol. xviu, new str (1S85). 

2 For lists with illustrations, see papers by Rev. G. Wilson and Sir Heibeifc 
Maxwell in Ayr and Wigion Anhmologwd Collections, vols. u, n., and v. 

3 See C&annogs, vol. vi. 552 ; and for descriptions of these and other take 
dwellings m Wigtownshire, consult a paper by Robert Monro, in Ayr and 
Wigton Arch. Coll, vol, v., and “Notes on Crauuogs and Lake Dwellings of 
Wigtonshire,” by Rev. G. Wilson, in Proceedings bo e. Antiq. Scot, vol. ix. pp. 
868*378 tmd ac, 787-739. 
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Doughs of L sw lit was sliuiii ot pto \ml 111 1 1 rep 1 d the castle, 
ofliO him lut ill 142b the const 1 ) ksliq ot Loclnmv with the 
si mill >m ot Wigtown wis acpmcl b) Anduw Aspic w llnse 
h^mties contmued to Ic held bj the Agnev f unity till 10^2 when 
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mansions ue Galloway II jusc, built 111 1740 , the seit ot tlic calls oL 
( illow 13 Castle Ixemudy built by the hist call if Stan aftci the 
destruction of the old castle by tnc in. 1716 the buonial castle of 
Lot hnaw, including with luge modem additions the battlemontcd 
towei ot the ancient bud liii a and Bambaiioch HousS, the seat of 
h \ansipicw 

S t, S\i s n D s jt a J Cilhi j 1823 Munaj L ten ary Ku>torj of Cal 

I 1 lbb2 bn Vndicw A n i ew Ik ol tu j Me Jfi> jGxllo «/ lb(4 Ihsto tes 
0 j Gall v 1 y Macl n/ c lb 41 h IP H Mach lie IS 0 *8 (I f H) 

WILBERFORCE, Svmuel (1605 1873), bishop of Ox 
ford and after waids of Winchester, was the thud son of 
William W ibBFuroTiCE (see below), and was bom at Clap 
ham Common near London on 7th September 1805 
TTntd he enteied Oriel College, Oxford, m 1823 he was 
educated pnvately In the “ United Debating Society, 55 
which afterwards developed mto the “ Union,” Wilbeifoice 
distinguished himself as a zealous advocate of libeiahsm 
The set of fi lends with whom he chiefly associated at Ox- 
foid wcie sometimes named, on account of then excep- 
tionally decoious conduct,* the “Bethel Union 55 , but he 
w as by no means aveise to amusements, and specially de 
lighted 111 huidle jumping and hunting He graduated xn 
1626 , and the summei and autumn of 1827 were spent in a 
Continental torn Aftei his marriage on 11th June 1828 
to Emily Saigent, he was m Deccmbei 01 darned and ap 
pointed curate m chaige aF Checkenden near Henley on 
Thames In 1830 he was pie&ented by Bishop Sumner of 
Winchester to the rectory of Bnghtstone m the Isle of 
Wight In this comparatively retired spheie he soon 
found scope for that manifold activity which so promi 
nently characterized his subsequent careei In 1831 he 
published a tract on tithes, “to correct the prejudices of 
the lower ordei of farmers,” and m the following year a 
collection of hymns for use in his parish, which had a 
large general circulation , a small volume of stones entitled 
the Note Book of a Count*) y Clergyman , and a sermon, The 
Apostolical Mimstr y He now began to be sought foi as 
a preacher and declined several ofleis of appointments In 
February 1836 he was made a ruial dean At the close of 
1837 he published the Letters and Jour nals of Hemy 
Martyn Although a High Churchman Wilbeiforce held 
aloof from the Oxford movement, and m 1838 his divei 
gence from the “ Tiact 55 waters became so maiked that J 

II Newman declined further contributions fiom him to the 
British GfitiCy not deeming it advisable that they should 
longer “co operate very closely ” In 1838 Wilbeifoice pub 
listed, with his elder brother Robert, the Life of his fathei 
and two years later his father’s Correspondence In 1839 
he also published Euchanstica (fiom the old English 
divines), to which he wrote an introduction, Ayathos and 
other Sunday Stones, and a volume of University Set mons , 
and m the following year Rocky Island and other Parables 
In November 1839 he was installed archdeacon of Suney, 
in August 18^0 collated oauon of Winchester, and m 
October he accepted the rectory of Alverstoke. In 1841 
he chosen Bampton lecturer, and shortly afterwaids 
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made chaplain to the Pnnct Consoit, m ap] mtmtnfc lie 
owed to the nnpiession pioduced by a spee h at an anti 
slavery meeting some months pie u usly In Octclet 
1S13 he was appointed L>y the aichlishop cf \cik to 1 e 
sub alinonci to the queen In 181 1 an c tied lus III r / 
if the Amo iran Chinch In Mai oh of the fdbvm^ ycai 
he accepted the dtaneiy of Westminster, aid m October 
the bishop ue ot Oxfoid 

The bishop m 1847 became mv civ id m the Hampckn 
eontioveisy, and signed the icmonsti mcc of the thiitun 
bishops to Loid John .Russell vunvt l)i Hanqdcn 
appointment tq the bishop 11 c of Hcufoid He also cn 
deavouitd to obtain satisfactoiy assuianccs fiem I)i 
Hampden, but, though unsuccessful m this, lie withdiew 
from the suit against him The lublicition cf a ] apal 
bull in 1850 establishing a Roman lneiaichy m England 
brought the Hi 0 h Chm eh part}, of whom Wilbtif >nt vv t*> 
the most prominent membu, into tcmpoiaiy disie]uti 
The secession to the Chuieh of Ftomeof las biotin 1 m hw, 
Archdeacon (now Caidmxl) Manning and aftuwaids of his 
two bi others, brought him undci fuithei suspicion, and hi 
revival of the poweis of convocation lessened lus influentt 
at court*, but lus unfailing tact and wide sympathies, Ins 
marvellous energy m ohm eh organization, the magnetism 
of his peisonaht}, and his eloquence, both on the platform 
and m the pulpit, gradually won foi him lecogmtion as 
without a aval on the episcopal bench In the House of 
Loids he took a prominent pait m the discussion of social 
and ecclesiastical questions He has been styled the 
“bishop of society”, but society occupied only a fi action 
of his time The great bent of his eneigies was ct aselessl} 
directed to the better organization of his diocese and to 
the fuitheianco of schemes foi increasing the influence and 
efficiency ot the chutch In 1854 he opened a theological 
college at Cuddesdon, which was alteiwaids the subject of 
some eontioveisy on account of its alleged Romanist tend 
encies His attitude towards Essays and Reviews m 1861, 
against which he wrote an aiticle in the Quarterly, won 
him the special gratitude of the Low Church party, and 
latterly he enjoyed the full confidence and esteem ot all 
except the extreme men of either side and party O 11 the 
publication of Colenso’s Commentary cm the Romans m 
1861 Wilberforce endeavoured to induce the author to 
hold a private conference with him , but after the publica 
tion of the first two parts of the Pentateuch Critically Ei 
ammed he diew up the address of the bishops which called 
on Colenso to resign his bishopric In 1667 he framed 
the first Report of the Ritualistic Commission, in which 
coercive measures against ritualism were discountenanrtd 
by the use of the word “ lestram ” instead of “ abolish 5 01 
“ prohibit 55 He also endeavoured to take the sting out of 
some resolutions of the second Ritualistic Commission 111 
1868, and was one of the foui who signed the Rqxn t with 
qualifications Though stiongly opposed to the disestab 
hshment of the Irish Church, yet, when the constituencies 
decided for it, he piudently advised that no opposition 
should be made to it by the House of Loids Aftei twenty 

foui yeais 5 Iaboui m the diocese of Oxford, he was named 
by Mi Gladstone foi the bishopric of Winchester His 
unremitting labours had, kowevei, seuously told on Ins 
constitution, and the change to a new diocese, entailing a 
repetition of the work of oigamzation which lie 3ud com 
pleted m the old one, proved too much foi his health The 
result was a severe affection of the heart, which on more 
than one occasion tlueatened to pi ove fatal He w is killed 
on 19th July 1873 by the shock of a fall fiom his lioise 
neai Dorking, Surrey 

Besides the works ah eady mentaoncl Wilber foi u wioie Ihrots 
of Hebrew Bister y (1870), ongmallj contributed to Good Words, and 
several volumes of semens See Ltfe of Samuel Wilber force, with 
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WILPERrORCr, ^mmi (17 r )0 is 33) whose name is 
chidi) Associated with Hit abolition oi the slave ti idc, was 
distended fiom a Yoikshue i muly whieh possessed the 
nnnoi cl Will cifoss 111 tlic F 1 st Jiidm b hom tlic time of 
Henry II till the middle ol the l8tk century He was 
tin, oid) son of Pobeit T\ llbci foicc member of a com 
3 next i il house at Hull, ) y his wile Lli/ibctli, daughter of 
r l he mis Lud cf 1 11 ton, 0\on, and was bom at Hull on 
dtth August 1739 It -was f 10111 his mothci that 3 k 111 
limited both his techie frame and Ins linny lich mtntal 
endowments He was not a diligent sekolu, but at the 
-jaramar school ol Hull his skill m elocution atti acted the 
ittention ot the master Befoie lie had completed his 
tenth yoai ho lost his fathei and was tiansfencd to the 
cue oi 1 paternal uncle in London, but 111 Ins twelfth 
)tai he letumed to Hull, and soon atterwaids was placed 
undei the cue of the niastci of the endowed school of 
Pecklmgton Hue Ins love of social pleasuie made him 
neglectful of his studies , but lie enteied St John’s College, 

( unbiidge, m Oetohei 1766 Left by the death ot his 
b iandfathei and uncle the possessoi of an independent 
fortune under Ins mothci s sole guaidianshfp, he was 
somewhat idle at the unrveisit), though he acquitted him 
self in the examinations with ciedit, but m his senous 
y tais he “ could not look back without unfeigned icmoisc 
on the oppoitunities he had then neglected In 1780 he 
was elected to the House of Commons for his native town, 
his success being due to Ins peisonal populanty and his 
hvish e\pendituie He soon found Ins way into the fast 
political society of London, and at the club at Goosetiees 
icnewed an acquaintance begun at Cmibridge with Pitt, 
winch upened into a friendship of the closest kind In 
the autumn of 1783 he set out with Pitt on a tour m 
1 mnee, and aftei Ins letuin his eloquence proved of gieat 
assistance to Pitt in his stiuggle against th$ majonty of 
the House of Commons In 1784 Wilberfoice was 
elected for both Hull and Yorkshne, and took his seat 
foi the lattei constituent 

A journey to Nice m the autumn of the same year with 
Di Isaac Milner led to his conversion to Ev angelical Chris- 
tianity and the adoption of more serious views of life 
The change had a marked effect on his public conduct In 
the beginning of 1787 he busied himself with the estab 
lishment of a society foi the refoimation of manneis 
About the same time he made the acquaintance of Thomas 
Glaikson, and began the agitation against the slave trade 
Pitt entered heaitily into then plans, and recommended 
Wilbeifoice to nndeitake the guidance of the pioject as a 
subject suited to his charactei and talents While Claik 
son conducted the agitation throughout the countiy, Wil 
beifoice took every opportunity m the House of Commons 
of exposing the evils and honors of the tiade In 1788, 
howeva, a faxluxe of Ins digestive poweis compelled him 
ti letire for some months from public life, and the introduc- 
tion of the subject m parliament therefore devolved on Pitt, 
whose representations weie so fax successful that an Act 
was passed providing that the numbei of slaves earned m 
ships should be m proportion to the tonnage On 12th 
May of the following year Wilbeiforce, m eo operation 
with Pitt, hi ought the subject of abolition agam befoie the 
* House of Commons , but the friends of the planteis suc- 
ceeded m getting the matter defen ed On 27th Janu 
aiy following Wilbeifoice earned a motion foi lefernng to 
a special committee the furthei examination of witnesses, 
but after full inquiry the motion foi abolition m May 1791 
was lost by 163 votes to 88 In the following Apnl he 
earned a motion for giadual abolition by 238 to 85 votes , 
but in the House of Lords the discussion was finally post- 
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1 oned till the following session Not vithstnul his un 
1 emitting laborus m educating pul lie ojmicn and nminl 
motions m the Hcust of Commons it was net till IMT 
the year following Pitts ck itli, tint tin Inst ^re it step 
t n\aids tilt ibolitnn ot shvciy was aeumphshed Y h 11 
the anti slav oiy society w is fumed m 1821 Yilbeifouc 
and Glaikson bet \me vice presidents bnt 1 eiuc then aim 
w is accomplished Yilbul ucc had ictncd hom public hte, 
and the Emancipation 1 ill was not pissed till 'Ui^ust 
ls33, a month altci lus dc ith 

In 1797 \\ llbei k ice jublishtd A Pi 1 U a! Ti u of the 
Pi a nl 111/ Pdir/int s S if t m (f Pioftssul Chn ham in tin 
Hi jhn and Mi l lie Cla s s / this Counti y Cuih d with 
Pad Chndi mity , which within halt a jeai went through 
fue editions and was aftciw aids translated mtoTieiuli 
Italian, Dutch, and Gemnn Shoitl) aftei the appeal 
ancc of this woik he occupied lums< It with a pirn foi a 
ieli b ious penodieal which should admit “ a me delate do b iee 
of political and common intelligence,’ the 1 esult bcm 0 the 
aj peai apee m January 1 80 1 of the Ck? 1 dutn Ohse? u? He 
also mteiested himself 111 a vancty of schemes for the ad 
vancement of the social and leligious welfare of the com 
mumty, including the establishment ot the Association 
for theBettu Obseivanco ol Sunday, the foundation, with 
Hannah Mom ( q 1 ), of schools at Cheddar, Somersetshire, 
a project foi opening a school in evei) pniisli for the 
religious instruction of children, a plan foi the education 
of the childien of the lower classes, a bill for secunm, 
better salaries to ciuates, and a method for disseminating, 
by Government help, Christianity m India In pailia 
ment he was a supportei of jailiamcntaiy lefoim and of 
Catholic emancipation In 1812, on account ot tailing 
health, he exchanged the lepiescntation oi Itoikslme fci 
that ot a constituency which would make less demands on 
his time, and was leturned toi Br amber In 1825 he 
reined fiom the House ot Commons, and the following 
year settled at Hi 0 hwood Hill, “just beyond the disk of 
the metropolis Ho died at London oil 29th July 1833, 
and was buned m Westminster Abbey close to Pitt, Fox, 
and Canning In Westminster Abbey a statue was erected 
to his memory, and m korkshne a county asylum foi the 
blind was founded in his honour A column was" also 
erected to him by his townsmen of Hull 

Spo Life of William WiTbufmw , by Ins sons, 183b, 5 vols , C 01 
1 espondcncc, 2 vols ,1810 

WILDBAD, a watenng place m the north west of Wurt 
embeig, is picturesquely situated m the lomantic pine 
clad gorge of the En/, 28 miles west of btuttgait and 14 
east of Baden Baden Its thermal alkaline springs have 
a temperature of 90° 100° Fnhr , and aie used for bathing 
m cases of lheumatism, gout, neuralgia, and smnlai ail 
ments (see Minleal Wai* ks, vol xvi p 433) The fact 
that the springs rise within the -baths, and aie thus used 
at the fountain-head, is considered to conti ibute materially 
to then ciu ative influence The system of bathing in com 
mon is customary at Wildbad, although of couise sepaiate 
baths may be obtained The water is applied internally 
for affections of tho stomach and digestive organs, and ot 
the kidneys, bladdei, dc Wildbad possesses all the usual 
airangements for the comfort and amusement of the visitors 
(over 6000 annually), including laige and well appointed 
hotels, a cmhaus, a tank halle, and piomenades The 
neighbourhood is picturesque, the most attractive spot 
being the Wildsee, of which many legends are told The 
population of the town 111 1S85 was 3514 

WILFBID (e 634 709), archbishop of Yoik fiom 665 
till 709, wa,s bom of good parentage m Noithumbm, 1 
634 When neatly fouiteen years of age he was sent 
away fiom a haish stepmother to serve in King Oswy’s 
couit, wheie he attracted the notice of the queen, Eanffed 
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She, fostering his inclination for a religious life, placed 
Mm under tlio care of an old noble, Cnolda, who had be- 
taken himself to a monastic life at Lindisfarne. Later on 
Eanlleil enabled him to visit Home under the protection 
of Benedict Biscop, the sou of a Northumbrian, or rather 
Anglian, noble. At Lyons Wilfrid’s pleasing features 
and quick intelligence made Dallinus, or Aunemund, the 
archbishop, desire to adopt him and marry him to his 
niece. Resisting his oilers, the youth went on to Rome, 
received the papal benediction, and then, in accordance 
with his promise, retained to Lyons, where he stayed for 
three years, till the murder of his patron (? 656), whose 
fate he would have shared had not his beauty stayed the 
hand of the executioners. On his return home, Oswy’s 
son Alclifrid gave him a monastery at Ripon, and before 
long Bishop Agilbert of Paris ordained him priest. He 
was probably already regarded as the leading exponent of 
the 6 oman discipline in England when his speech at the 
council of Whitby determined the overthrow of the Celtic 
party (664). About a year later he was consecrated to 
the see of York (not in England, where perhaps he could 
not find the fitting number of orthodox prelates, but at 
Compiegne). On his return journey he narrowly escaped 
the pagan wreckers of Sussex, and only reached his own 
country to find ho had been supplanted in his see. The 
rest of his life is a record of wandering and misfortune. 
For three years (665-G68) he ruled his monastery at Ripon 
in peace, occasionally, however, exercising his episcopal 
functions in Mercia and Kent. On Archbishop Theodore’s 
arrival (668) he was restored to his see, but only to be 
driven out through the anger of King Egfnd’s queen (677). 
Theodore now divided Wilfrid’s large diocese into three ; 
and the aggrieved prelate went to lay his case before the 
bishop of Rome. On his way*he narrowly escaped murder 
at the hands of foreign princes, whom his own countrymen 
had stirred up against him. A synod held at Rome under 
Agatho (? 679) ordained his restitution ; but even a papal 
decision could not prevent his being cast into prison on his 
return home. When released he wandered first to Mercia, 
whence Egfrid once more dfove him forth to Sussex. 
Here he rescued the pagan folk from an impending famine, 
and "established a bishop’s see at Selsoa. After Egfrid’s 
death (20th May 685) Wilfrid was restored to York and 
Ripon (686-687). He was once more driven out in 691- 
692, and after appealing to Rome in person obtained an- 
other decision in his favour (703-704). Despite the inter- 
cebsion of Berghtwald, archbishop of Canterbury, Egbert’s 
brother Aldfrid refused to admit the aged prelate into his 
kingdom till his last illness (705). This year or the next 
a council was held near the river Nidd, the papal letters 
were read, and, despite the opposition of the bishops, Wilfrid 
once more received the abbeys of Ripon and Hexham. 
Not long after he died at Oundle (Northamptonshire) as 
he was going on a visit to Ceolred, king of Mercia (709). 
He was buried at Ripon, whence, according to Eadrner, 
his bones were afterwards removed to Canterbury. 

Wilfrid's is a memorable name in English history, not only be- 
cause of the large pait he played in supplanting the Celtic discipline 
and in establishing a precedent of appeal to papal authority, but 
also by reason of his services to architecture ana learning. At Yen k 
he renewed Paulinus’s old church, roofing it with lead and furnish- 
ing it with glass windows ; at Eipon he built an entirely new basilica 
with columns and porches ; at Hexham in honour of St Andrew 
he reared a still nobler church, over which Eddius grows eloquent 
In the early days of his bishopric he used to travel about his diocese 
attended by a little troop of skilled masons. He seems to have also 
reformed the method of conducting the divine services by the aid of 
his skilled chanters, ASdde and A&onan, and to have established or 
renewed the rule of Sfc Benedict iu the monasteries. On each visit 
to Romo it was his delight to collect relies for his native land ; and 
to his favourite basilica at Ripon he gate a bookcase wrought in 
gold and precious stones, besides a splendid copy of the Gospels. 
As a missionary his success was extraordinary, and even on his way 
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to Rome in 679 he found time to conveit the Frisian king, Ald- 
gislus, though the latter had been bribed to slay him by the olb r 
of “a mtasme of gold solidi.” Later in life lie m darned Suidberfc 
as the fast bishop of Frisia. In eailier }ears his influence was so 
gieat that he supplied the Flunks with one of then later Mcio- 
vingian kings, Dagobert II. 

Wilfrid's life was wntlen shoitly alia lus death by Eddius at the iequ<.&t of 
Aeru, lus suciibsoi at l£e\liain, and Tatbert, abbot of Ripon,— both intimate 
friends of the gieat bishop. Otliu lives weie vuitten by Fntliegodo m the 
10th, by Folcaul in the llth, and by Eadrner euly m the 12tU centuiy. The 
dates have to be supplied mainly from. Bnles iiis/. Ltd., ui c. <S.e , 13, Ac., 
v. 19, &e. All the lives aie punted m Raine s Jhtfoi uuu, of the Uiiuth of Voik, 
vol i. (Rolls benes). 

WILHELMSHAVEN, or Wilhelmsiiafen, the chief 
naval station and war harbour of Germany on the Noith 
Sea, is situated o?L the east side of the Jahde, a large basin 
united with the sea by a channel 3 miles long. The ground 
on which it stands was purchased by Prussia from the duke 
of Oldenburg in 1853, and though reckoned a part of the 
province of Hanover is completely surrounded on the land- 
ward side by Oldenburg territory. The town is laid out on 
a regular and ample scale, and the streets are wide and 
shaded with trees. A statue lias been erected to Admiral 
Prince Adalbert of Prussia (d. 1873). Most of the inhabit- 
ants, who numbered 13,972 in 1885, including 1326 
Roman Catholics, are connected with the dockyard and 
fleet ; and *there is an additional colony of dockyard em- 
ployes at Bant (3000 inhabitants), on Oldenburg soil. 

The original harbour, constructed in 1855-69, consists of an inner 
and outer busm. To the south-east of the inner haibour, v Inch is 
used by war-vessels not in active seivice, a Luge new haibour Ins 
leeentiy been constructed for war-vessels in commission and for 
commercial purposes. The entrance to both the old and the new 
haibour is sheltered by long and massive moles. A toipodo har- 
bour lias also been formed. The inner harbour and the adjacent 
docks, building-slips, machine-shops, &o., form the Government 
dockyard, which is enclosed by a lolty wall with fourteen iion gates. 
The whole establishment is defended by strong fortifications. 

WILKES, John (1727-1797), the champion of the right 
of free representation by British constituencies, was de- 
scended from a family long connected with Leigliton- 
Buzzard in •Bedfordshire, but he himself was bom at 
Clerkenwell, London, on 17th October 1727. His father, 
Israel Wilkes, was a rich distiller, and the owner, through 
his wife Sarah, daughter of John Heaton of Hoxton, of 
considerable house property in its north-eastern suburbs. 
After some training under private tuition John Wilkes was 
sent to the university of Leyden, matriculating there on* 
8th September 1741. Several young men of talent from 
Scotland and England were studying in this Dutch uni- 
versity at that period, and a lively picture of their life, in 
which Wilkes displays the gaiety of temper which remained 
faithful to him all lus days, is presented to us by “ Jupiter ” 
Carlyle. With this training he acquired an intimate know- 
ledge of classical literature, and he enlarged his mind by 
travelling through Holland, Flanders, and part of Germany. 
At the close of 1748 he returned to his native land, and 
in a few months (October 1749) was drawn by his relations 
into marrying Mary, sole daughter and heiress of John 
Mead, citizen and grocer of London, who was ten years his 
senior. The ill-assorted pair, — for she was grave and staid, 
while he rioted in exuberant spirits and love of society, — 
lived together in the country for some months, when, to 
make matters worse, they returned to town to dwell witli 
the wife’s mother. One child, a daughter, was born to 
them, when Wilkes left his wife and removed to West- 
minster, where he kept open house for many young men 
about town possessing more wit than morals. To this un- 
fortunate marriage should in justice be attributed some of 
Ms errors in life. In 1754 he contested the constituency 
of Berwick-upon-Tweed, but failed to gain the seat. Wilkes 
was now a well-known figure in the life of the West End, 
and among his associates were Thomas Potter, the son of 
the archbishop of Canterbury, Sir Francis Dashwood, after- 
wards Lord le Despencer, and Lord Sandwich, the last of 
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liom in after } ear^ show ed great animosity towards his 
old companion in revelry. In July 1757, by a triangular 
arrangement in which Potter and the first William Pitt 
played the other parts, Willies was elected for Ayleshuiy, 
and for this constituency he was again returned at the 
general election in March 1761. Pitt was his leader in 
politics; but to Pitt he applied in vain for a seat at the 
board of trade ; nor was he successful in his other applica- 
tions tor office. Stung by these disappointments, Wilkes 
threw himself into latter opposition to Bute, and to make 
his antagonism more effective established a paper called 
The Xorth Briton , in which he from the first attacked the 
Scotch prime minister with exceeding bitterness, and grew 
bolder as it proceeded in its course. One of its articles 
ridiculed Lord Talbot, the steward of the royal household, 
and a duel was the result. When Buto resigned, the issue 
of the journal was suspended ; but, when the royal speech 
framed by George Grenville’s ministry showed that the 
change was one of men only, not of measures, a supple- 
mentary number, No. 45, was published, 23d April 1763, 
containing a caustic criticism of the king’s message to his 
parliament. Lord Halifax, the leading secretary of state, 
issued a general warrant “ to search for authors, printers, 
and publishers,” and to bring them before him for examin- 
ation. Charles Churchill, the poet and a coadjutor in this 
newspaper enterprise, escaped through the good offices of 
Wilkes ; but the chief offender was arrested and thrown 
into the Tower. A week later, however, he was released 
by order of the Court of Common Pleas on the ground 
that his privilege as a member of parliament afforded him 
immunity from arrest. General warrants were afterwards 
declared illegal, and Halifax himself after a series of dis- 
creditable shifts was ca&t in heavy sums, on actions brought 
against him by the persons whom he had injured, — the total 
expenses incurred by the ministry in these lawless pro- 
ceedings amounting to at least £100,000. So far Wilkes 
had triumphed over his enemies, but he gavq, them cause 
for rejoicing by an indiscreet reprint of the obnoxious No. 
45, and by striking offi at his private press thirteen copies 
of an obscene Essay on Woman, written by his friend 
Potter, in parody of Pope’s Essay on Man , one of which 
got into the hands of Lord Sandwich. Immediately on the 
meeting of the House of Commons (15th November 1763) 
proceedings were taken against him. Lord North moved 
that No. 45 was “ a false, scandalous, and seditious libel,” 
and, as the motion was of course carried, the paper was 
publicly burnt in Cheapsido on 4th December. The 
Essay on Woman was brought before the Upper House by 
Lord Sandwich, and, on account of the improper use which 
had been made of Bishop Warburton’s name as the 
author of some coarse notes, the work was voted a breach 
of privilege, and Wilkes was ordered to be prosecuted in 
the Court of King’s Bench for printing and publishing an 
impious libel. He was expelled from the House of Com- 
mons on 19th January 1764 ; and on 21st February he was 
found guilty in the King’s Bench of reprinting No. 45 and 
of printing and publishing the Essay on Woman. Wilkes 
was on these dates absent from England. . Some strong 
expressions applied to him by Samuel Martin, an ex-secre- 
tary of the treasury, had provoked a duel (16th November 
1763), in which Wilkes was severely wounded in the 
stomach. He withdrew to Paris, and as he did not return 
' to England to receive his sentence in the law courts was 
pronounced an outlaw. 

For several years Wilkes remained abroad, receiving 
£1000 a year from the leading Whigs, and in the course 
of his travels he visited many parts of Italy. In March 
1768 he returned to London and sued the king for pardon, 
but in vain. His next step was to offer himself as a candi- 
date for the representation of the City of London, when he 
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was the lowest at the poll. Undaunted by this defeat, he 
solicited the freeholders of Middlesex to retiu n him as their 
champion, and they placed him at the head of all com- 
petitoi’ft. He appeared before the King’s Bench, and on a 
technical point procured a leversal of his outlawry; but 
the original verdict was maintained, and he v\a& sentenced 
to imprisonment for twenty-two months as well as to a fine 
of £1000, and he was further ordered to produce securities 
for good behaviour for seven years after his libeiation. His 
conduct was brought before the House of Commons, with 
the result that he was expelled fiom the HoUbO on 3d 
Febiuary 1769, and with this proceeding there began a 
series of contests between the ministry and the electors of 
Middlesex without parallel in English history. They 
promptly re-elected him (16 th February), only to find him 
pronounced incapable of sitting and his election ^oid. 
Again they returned him (16th March) and again he was 
rejected. A fourth election then followed, when Colonel 
Henry Lawes Luttrell, with all the influence of the court 
and the # Fox family in his favour, obtained but 296 votes 
to 1143 given for Wilkes, whereupon the House declared 
that Luttrell had been duly elected. Through these 
audacious proceedings a storm of fury broke out through- 
out the country. In the cause of <e Wilkes and liberty ” 
high and low enlisted themselves. His prison cell was 
thronged daily by the chief of the Whigs, and large sums 
of money were subscribed for his suppoit. So great was 
the popular sympathy in his favour that a keen judge of 
contemporary politics declared that, had George III. pos- 
sessed a bad and Wilkes a good character, the king would 
have been an outcast from his dominions. At the height 
of the combat in January 1769 Wilkes -was elected an aider- 
man for the City of London; in 1771 he served as sheriff 
for London and Middlesex, and as alderman he took an 
active part in the struggle between the corporation and 
the House of Commons by which freedom of publication 
of the parliamentary debates was obtained. His admirers 
endeavoured in 1772 to procure his election as lord mayor 
of London, but he was set aside by the aldermen, some of 
whom were allied with the ministry of Lord North, while 
others, as Oliver and Townshend, leant to the Liberalism 
of Lord Shelburne. In 1774, however, he obtained that 
dignity, and he retained his seat for Middlesex from the 
dissolution in 1774 until 1790. He moved in 1776 for 
leave to bring in a bill “ for a just and equal representa- 
tion of the people of England in parliament ” ; but attempts 
at parliamentary reform were premature by at least half a 
century. After several failures better fortune attended his 
efforts in another direction, for in 1782 all the declarations 
and orders against him for his elections in Middlesex were 
ordered to be expunged from the journals of the House. 
In 1779 “Wilkes was elected chamberlain of the city by a 
large majority, and the office became his freehold for life. 
He died at his house in Grosvenor Square, London, on 20th 
December 1797. 

Wilkes printed editions of Catullus and Theophrastus, and at the 
time of his death had made considerable progress with a translation 
of Anacreon. His conversation was often sullied by obscenity and 
profanity ; but he knew how to suit his conversation to his com- 
pany, and his well-known assertion that, ugly as he was, with the 
start of a quarter of an hour he could get the better of any man, 
however good-looking, in the graces of any lady, shows his confi- 
dence in his powers of fascination. Tlie king was obliged to own 
that he had never met so well-bred a lord mayor, and Dr Johnson, 
who made his acquaintance at the house of Dilly, the bookseller in 
the Poultry, confessed that “Jack has great variety of talk, Jack is 
a scholar, and J ack has the manners of a gentleman.” It is doubtful 
how far he himself believed in the justice of the principles which 
he espoused. To George III. he remarked of his devoted friend 
and legal adviser, Serjeant Glynn, “Ah sir 1 he was a Wilkite, 
which 1 never was.” fiis writings were marked by great power of 
sarcasm. Two collections of his letters wore published, one of 
Letters to his Daughter, in four volumes in 1804, tho other Cone* 
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\V[ LIvESBARRE, a city ol the United States, tlie 
county seat of Luzerne county, Pennsylvania, is situated 
on the bank of tlie north bianch oi the Susquehanna 
river 5 il the Wyoming v alley, 98 miles noith- north-west 
fiom Philadelphia. The business portion lies in the 
bottom lands, while the residence portions Jw\e extended 
into the adjacent hilly country. It is eutuul by four lail- 
ways, — the Central ol New Jeisey, that of tlie Delaware 
and Hudson Canal Company, tlie Lehigh Valley, and tlie 
Penns} ivania. The dty is irregularly laid out. Tlie 
population in 1880 was 23,339; in 1870 it was 10,174. 
Wilkesbarro is in an antlnacite mining district, and its 
industries all relate inoie or less directly to this product. 
It is a centre lor the distribution of mining supplies of 
all kinds and for the shipment ot coal. 

Aftei sever til attempts, vvhidi worn iiiuleied futile by Indian 
hostilities, a settlement vas dually effected upon the site ol 
AVilkesbane in 1770. Eight juns later the whole ngion was 
depopula ted by the Wyoming itussaeie, and the infant tpwn, with 
many otheis, was sacked and ]»mned. In the same year a lort was 
ertefced upon tlie site of the ruined village, aiound which the town 
was lehuilt. Up to 1835 its growth was vay slow and unceitani. 
The di&tovmy ot means of using the antlnacite coal, which is found 
in abundance m the neighbourhood, gave an immense impetus to the 
growth and pi ospeufcy of the nty. 

"WILKIE, Sin David (1785-1841), Scottish subject- 
painter, was bom on 18th November 1785, the son of the 
pai ish minister of Cults in Fifeshire. He very early de- 
veloped an extraordinary love for ait : lie was accustomed to 
say that he could draw before he could read and paint beloie 
he could spell, and at school he used to barter his sketches 
and portraits tor slate-pencils and marbles. He was also 
noted tor his keen and constant observation of the village 
life around him ; and a friend has recorded that he “ liked 
hotter to stand and look at his companions at their games 
than to join in their play,” In 1 799, after he had attended 
school at Pitlessie, Kettle, and Cupar, his father reluctantly 
yielded to his desire to become a painter ; and through the 
iufiuence of the earl of Leven Wilkie was admitted to the 
Trustees’ Academy in Edinburgh, and began the study of 
artjmder John Graham, the able teacher of the school. 
From William Allan (afterwards Sir William Allan and 
president of the Royal Scottish Academy) and John Burnet, 
the engraver of Wilkie’s works, we have an interesting 
account of his early studies, of his indomitable persever- 
ance and power of close application, of his habit of haunt- 
ing fairs and market-places, and transferring to his sketch- 
book all that struck him as characteristic and telling in 
figure or incident, and of his admiration for the works of 
Carse and David Allan, two Scottish painters of scenes 
from humble life. Among his pictures of this period are 
mentioned a subject from Macbeth, Ceres in Search of 
Proserpine, and Diana and Caiisto, which in 1803 gained a 
premium of ten guineas at the Trustees’ Academy, while 
his pencil portraits of himself and his mother, dated that 
year, and now in the possession of the duke of Pucci euch, 
prove that he had already attained considerable certainty 
of touch and power of rendering character. A scene from 
Allan Ramsay, and a sketch from Maeneill’s ballad of Scot- 
lantVs Shaith , afterwards developed into the well-known 
Village Politicians, were the first subjects in which his true 
artistic individuality began to assert itself. 

In 1804 Wilkie returned to Cults, established himself 
in the manse, and commenced his first important subject- 
picture, Pitlessie Fair, which includes about 140 figures, 
and in which he introduced portraits of his neighbours 
and of several members of his family circle. This work, 
which was purchased by Kinnear of Kinloch for £25, is 
rather hot and unpleasant in tone and colouring ; but it is 
a picture of the greatest interest mi promise, so full of i 
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incident and character as to justify its painter’s remaik, 
when ho saw it twelve years afterwards, that it contains 
c * more subject and entertainment than any other tlnce 
pic tui es which L have since produced.” In addition to 
this elaboiate figure-piece, Wilkie was much employed at 
the time upon poi traits, both at home and in Kinghorn, 
St Andrew b, and Abeideen. 

In the spring ol 1805 he leit Scotland for London, 
canning with him liis Bounty- Money, or the Village 
Bee nut, which he soon disposed ot for £6, and began to 
study in the schools ot the Royal Academy. One ot Ins 
first patrons in London was ►Stodait, a pianofoite maker, 
a distant connexion of the Wilkie family, who commis- 
sioned his portiait and other woiks and introduced the 
young aitist to the dowager countess of Mansfield. This 
lady’s son was the pui chaser ot the Village Politicians, 
which attracted great attention when it was exhibited in 
the Royal Academy of IbOG, wheie it was followed in the 
succeeding year by the Blind Fiddler, a commission iiom 
the painter’s lifelong friend Sir George Beaumont. Wilkie 
now turned aside into the paths of liistoiical art, and 
painted his Allied in the Neatheid’s Cottage, for the 
gallery illustrative of English history which was being 
formed by Alexander Davison. The picture was executed 
with the most conscientious caio, and subjected to many 
alterations, hut in the end it pioved far irom a success. 
It bears no vivid impiessof reality; the figiue of the king 
is wanting in dignity and character ; indeed the subjei t 
was one for which the aitist had no essential sympath}, 
and into which he was unable to project his imagination 
effectively. After its completion he wisely letumed to 
gem e-painting, producing the Card-Players and the admir- 
able picture of the Rent Day, which was composed during 
recovery from a fever contracted in 1807 while on a visit 
to his native village. His next great work was the Ale- 
House Door, afterwards entitled the Village Festival (now 
in the National Gallery), which was purchased by J. J. 
Angerstein for 800 guineas. It has been styled by Leslie 
“ the most artificial of Wilkie’s earlier productions.” Its 
figures seem rather small for the extent of canvas; but 
the separate groups are excellent, and in its handling, in 
the exquisite delicacy and refinement of touch, and in the 
variety and beauty of its broken tints it bears marks of 
the most distinct progress. It was followed in 1813 by 
the well-known Blind Man’s Buff, a commission from the 
prince regent, to which a companion picture, the Penny 
Wedding, was added in 1818. 

Meanwhile Wilkie’s eminent success in art had been 
rewarded by professional honours. In November 1809 
he was elected an associate of the Royal Academy, when 
he had hardly attained the age prescribed by its laws, and 
in February 1811 he became a full academician. In 1812 
he opened an exhibition of his collected works in Pall 
Mall, but the experiment was unsuccessful, entailing 
pecuniary loss upon the artist. In 1814 he executed the 
Letter of Introduction, one of tho most delicately finished 
and perfect of his cabinet pictures. In the same year he 
made his first visit to the Continent, and at Paris entered 
upon a profitable and delighted study of tho works of art 
collected in the Louvre. Interesting particulars of tlie 
time are preserved in his own matter-of-fact diary, and in 
the more sprightly and flowing pages of the journal of 
Haydon, his fellow-traveller. On his return he began* 
Distraining for Rent, one of the most popular and dramatic 
of his works, In 1816 he made a tour through Holland 
and Belgium in company with Raimbach, the engraver of 
many of his paintings. The Sir Walter Scott and his 
Family, a cabinet-sized picture with small full-length figures 
in the dress of Scottish peasants, was the result of a visit 
to Abbotsford in 1818. Reading a Will, a commission 
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fiom^ tke king of Bavaria, now in ike New Pinakotliek at 
Munich, was completed in 1820 ; and two years later Ike 
gieat picture of Ckel&ea Pensioners Beading tke Gazette 
of tke Battle of Waterloo, commissioned by tke duke of 
Wellington in 181 G, at a cost of 1200 guineas, vas ex- 
hibited at tke Boyal Academy. Tko subject was a par- 
tic ulaily hapj>y one, and was carried out with tke greatest 
fulness of incident and \ariety of character; it appealed 
powerfully to tke popular sentiment of tke time, wkile tko 
accomplisked and masterly technique of tke work won tke 
admiration of tke artistic poition of tke public. 

In 1822 Wilkie visited Edinburgh, in order to select 
fiom tke royal progress of George IV. a fitting subject for 
a picture. Tke Beception of tke King at tke Entrance of 
Ilolyrood Palace was tke incident ultimately ckosen ; and 
in tke following year, wken tke artist, upon tke death of 
Bacburn, had been appointed royal limner for Scotland, 
he received sittings from tke monarch, and began to work 
diligently upon tke subject. But several years elapsed 
before its completion ; for, like all suck ceremonial works, 
it proved a harassing commission, uncongenial to tke 
painter while in progress and unsatisfactory wken finished. 
His health suffered from tke stiain to which hq was sub- 
jected, and kis condition was aggravated by heavy domestic 
trials and responsibilities. In 1825 he sought relief in 
foreign travel : after visiting Paris, he passed into Italy, 
where, at Borne, he received tke news of fresh disasters 
through tke failure of kis publishers. A residence at 
Toplitz and Carlsbad was tried in 1826, with little good 
result, and then Wilkie returned to Italy, to Venice and 
Florence. The summer of 1837 was spent in Geneva, 
where he had sufficiently recovered to paint kis Princess 
L)oiia Washing tke Pilgrims’ Feet, a work which, like 
several small pictures executed at Borne, was strongly 
influenced by the Italian art by which the painter had 
been surrounded. In October he passed into Spain, 
whence he returned to England in June 1828. « 

It is impossible to over-estimate tke influence upon 
Wilkie’s art of these three years of foreign travel. It 
amounts to nothing short of a complete change of style. 
Up to the period of kis leaving England he had been 
mainly influenced by the Dutch genre -painters, whose 
technique he had carefully studied, whose works he fre- 
quently kept beside him in his studio for reference as he 
jiainted, and whose method he applied to the rendering of 
those scenes of English and Scottish life of which he was 
so close and faithful an observer. Teniers, in particular, 
appears to have been his chief master ; and in his earlier 
productions we find the sharp, precise, spirited touch, the 
rather subdued colouring, and the clear, silvery grey tone 
which distinguish this master; while in his subjects of 
a slightly later period, — those, such as the Chelsea Pen- 
sioners, the Highland Whisky Still, and the Babbit on 
the Wall, executed in what Burnet styles his second 
manner, which, however, may be regarded as only the 
development and maturity of his first, — he begins to unite 
to the qualities of Teniers that greater richness and fulness 
of effect which are characteristic of Ostade. But now he 
experienced the spell of the Italian masters, and of Velaz- 
quez and the great Spaniards. His change of feeling is 
accurately marked in an entry in his journal during his 
last visit to The Hague. “ One feels wearied,” he writes, 
« with the perfections of the minor Dutch paintings, and 
finds relief in contemplating even the imperfect sketches 
and incomplete thoughts of those great Italians. My 
friend Woodburn used to say when we were in Italy that 
‘all collectors begin with Dutch pictures but end with 
Italian.’ ” 

In the works which Wilkie produced in his final period 
he exchanged the detailed handling, the delicate finish, 
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and the reticent hues of hi& earlier works for a style dis- 
tinguished by breadth of touch, largeness of effect, richness 
of tone, and full force of melting and powerful colour. 
His subjects, too, weie no longer the homely things of the 
genre-painter : v ith his broader method he attempted the 
portrayal of scones from history, suggested for tho most 
part by the associations of his foreign tia\el. His change 
of style and change of subject were so'verely criticized at 
the tune; to some extent he lost his hold upon the public, 
who regretted the familiar subjects and tho inteiest and 
pathos of his eariier productions, and vere less leady to 
follow him into the historic scenes towards which this 
final phase of his art sought to lead them. Tho popular 
verdict had in it a basis of truth : Wilkie was indeed 
greatest as a genre-painter. He possessed the keenest in- 
stinct for the portrayal of what was around him, the tiuest 
insight for the effective selection, the artistic and telling 
combination, of the things that met his every-day sight, 
and were dear to him through life-long nearness ; but he 
was destitute of that higher and more recondite kind of 
imagination which “ bodies forth the form of things un- 
seen,” and gives life and reality to its re-creations of the 
past. It is, however, undoubtedly tiue that on technical 
grounds his change of style was ciiticized with undue 
severity. While his later works are admittedly more fre- 
quently faulty in form and draughtsmanship than those of 
his earlier period, some of them at least (the Bride’s Toilet, 
1837, for instance) show a true gain and development in 
power of handling, and in mastery over complex and for- 
cible colour harmonies. Most of Wilkie’s foreign subjects, 
— the Pifferari, Princess Doria, the Maid of Saragossa, the 
Spanish Podado, a Guerilla Council of War, the Guerilla 
Taking Leave of his Family, and the Guerilla’s Eeturn to 
his Family, — passed into the English royal collection ; but 
the dramatic Two Spanish Monks of Toledo, also entitled 
the Confessor Confessing, became the property of the 
marquis of Lansdowne. On his return to England Wilkie 
completed the Beception of the King at the Entrance of 
Holyrood Palace, — a curious example of a union of his 
earlier and later styles, a “ mixture ” which was very justly 
pronounced by Haydon to he “ like oil and water.” 
Preaching of John Knox before the Lords of the Congre- 
gation had also been begun before he left for abroad ; hut 
it was painted throughout in the later style, and conse- 
quently presents a more satisfactory unity and harmony 
of treatment and handling. It was one of the most suc- 
cessful pictures of the artist’s later period. 

In the beginning of 1830 Sir Thomas Lawrence died, 
and Wilkie was appointed to succeed Mm as painter in 
ordinary to the king, and in 1836 he received the honour 
of knighthood. The main figure-pictures which occupied 
him until the end were Columbus in the Convent at La 
Babida, 1835 ; Napoleon and Pius WTI. at Fontainebleau, 
1836; Sir David Baird Discovering the Body of Tippoo 
Sahib, 1838; the Empress Josephine and the Fortune- 
Teller, 1838; and Queen Victoria Presiding at her First 
Council, 1838. His time was also much occupied with 
portraiture, many of his works of this class being royal 
commissions. His portraits are pictorial and excellent in 
general distribution, but the faces are frequently wanting 
in drawing and character. He seldom succeeded in show- 
ing his sitters at their best, and his female portraits, in 
particular, rarely gave satisfaction. A favourable example 
of his cabinet-sized portraits is that of Sir Robert Liston; 
his likeness of W. Esdaile is an admirable three-quarter 
length ; and one of his finest full-lengths is the gallery 
portrait of Lord Kellie, now in the town-hall of Cupar. 

In the autumn of 1840 Wilkie resolved on a voyage to 
the East, In a letter to Sir Robert Peel he states that 
Ms object was “to judge, not whether I can, but whether 
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those that are younger, or with far higher attainments 
and powei^ may not in future be required, in the advance 
and spread of our knowledge, to lefer at once to the locali- 
ties ot Reriptuie events, when the great w r ork is to be 
essayed of repiosenting Scripture history,’ 1 — a sentence 
which foreshadows the new direction and aims of Mr Hol- 
man Hunt and other modern realists, Passing through 
Holland and Germany, he leached Constantinople, where, 
while detained by the war in Syria, he painted a portrait 
of the joung sultan. Ho then sailed for Smyrna and 
travelled to Jerusalem, wheie he remained for some five 
busy weeks. The last work of all upon which he was en- 
gaged was a portrait of Mehemet All, done at Alexandria. 
On his return voyage he suffered from an attack of illness 
at Malta, and died at sea off Gibraltar on the morning of 
1st June 1841. His body was consigned to the deep in 
the Pay of Gibi altar. 

An elaborate Life of Sir David Willie, by Allan Cunningham, 
containing the pamtei’s journals and his observant and well-con- 
sidered “Critical Remarks on Works of Art,” was published m 
1843. Redguve’s Century of Painters of the English School and 
John Burnet’s Practical Essays on the Fine Arts may also be ltfeired 
to foi a critical estimate of his woiks. A list of the exceptionally 
numerous and excellent ongiavings from his pictures will be found 
in the Ait Union Journal foi January 1840. Apaifc hom his 
skill as a painter Wilkie was an athniiable etcher. The best of 
his plates, such as the Gentleman at his Desk (Laing, VII.), the 
Pope examining a Couser (Laing, VIII.), and the Seat of Hands 
(Laing, IV.), aie worthy to rank with the woik of the gieatest fignie- 
etchers. During his lifetime he issued a portfolio of seven plates, 
and in 1875 Dr David Laiug catalogued and published the complete 
series of Ms etchings and di y-pomts, supplying the place of a tew 
copper-plites that had been lo&fc by l ©productions, in his Etchings 
of David Will to and Andrew Geddrs. (J. M. G.) 

WILL, or Testament, is an instrument by which a per- 
son regulates the rights of others over his property or 
family after his death. For the devolution of property 
not disposed of by will, see Inheritance, Intestacy. 
In strictness “ will ” is a general term, whilst “ testament ” 
applies only to dispositions of personalty; but this dis- 
tinction is seldom observed. The conception of freedom 
of disposition by will, familiar as it is in modern England, 
is by no means universal, fact, complete freedom is 
the exception rather than the rule. Legal systems which 
are based upon Homan law, such as those of Scotland and 
France, allow the whole property to be alienated only 
where the deceased leaves no widow or near relatives. In 
France this restriction has met with condemnation from 
eminent legal and economical authorities. M, Troplong, 
for instance, holds that “ un peuple n'est pas libre, s’il n'a 
pas le droit de tester, et la liberty du testament e&t la plus 
grande preuve de la liberty civile.” 1 
Roman History. — The will, if not purely Roman in origin, at 

law. least owes to Roman law its complete development, — a 
development which in most European countries was 
greatly aided at a later period by ecclesiastics versed in 
Roman law. In India, according to the better opinion, it 
was unknown before the English conquest ; in the Mosaic 
law and in ancient Athens the will, if it existed at all, 
was of a very rudimentary character. The same is the 
case with the Leges Earbarorwn , where they are unaffected 
by Roman law. The will is, on the other hand, recog- 
nized by Rabbinical and Mohammedan law. The early 
Roman will, as Sir H* Maine shows, 2 differed from the 
modem will in most important respects. It was at first 
effectual during the lifetime of the person who made it ; it 
was made in public; and it was irrevocable. Its original 
object, like that of adoption, was to secure the perpetua- 
tion of the family. This was done by securing the due 
vesting of the heredtias in a person who could be relied 
upon to keep up the family rites. There is much prob- 

1 Train des donations entre-vfs eat des UetmmU (1855), preface. 

* A^imt Lam, chap. vl. 


ability in the conjecture that a will was only allowed to 
be made when the testator had no gentiles discoveiable, or 
when the gentiles had waived tlieir rights. It is certain 
from the text of Gams 7 * that the earliest forms of vill 
were those made in the comitia (alula, and those made in 
pionmtu, or on the eve of battle. The formei weie pub- 
lished before the miutia, as representative of the patrician 
(j entes, and were originally a legislative act. These x\ ills 
were the peculiar privilege of patricians. At a later time 
giew up a form of plebeian will (festamentim pa as <t 
hbntm ), and the law of succession under testament vas 
further modified by the influence of the piaster, especially 
in the direction of recognition of fidelcommissa (sec Thust). 
Codkilli , oi informal wills, also came into use, and w ere 
sufficient for almost every purpose but the appointment of 
an heir. In the time of Justinian a will founded partly 
on the jzws civile, partly on the edict of the praetor, paitly 
on imperial constitutions and so called testament ion ti [par - 
titum, was generally in use. The mam points essential to 
its validity were that the testator should jiossess testa- 
mentary capacity, and that the will should be signed or 
acknowledged by the testator in the presence of seven 
witnesses^ or published orally in open court. The wit- 
nesses must be idonei , or free fiom legal disability. For 
instance, women and slaves were not good witnesses. The 
whole property of the testator could not be alienated. The 
rights of heirs and descendants were protected by enact- 
ments which secured to them a legal minimum. The age 
at which testamentary capacity began was fourteen in the 
case of males, twelve in the case of females. Up to 130 
a.d. a will must have been in Latin; after that date Gieek 
was allowed. Certain persons, especially soldiers, we 
privileged from observing the ordinary forms. The 
liability of the heir to the debts of the testator varied 
at different periods. At first it was practically unlimited. 
Then the law was gradually modified in his favour, until 
in the tin^e of Justinian the heir who duly made an in- 
ventory of the property of the deceased was liable only 
to the amount of the property to which he had succeeded. 
This limitation of liability is generally termed by the 
civilians benefkium inventarii. Closely connected with 
the will was the donatio moHis causa , the rules of which 
have been as a whole adopted in England (see below). 
An immense space in the Corpus Juiis is occupied with 
testamentary law. The whole of part v. of the Digest 
(books xxviii.-xxxvi.) deals with the subject, and so do a 
large number of constitutions in the Code and Novehd 

The effect of Christianity upon the will was very marked. 
For instance, the duty of bequeathing to the church was 
inculcated as early as Constantine, and heretics and monks 
were placed under a disability to make a will or take gifts 
left by will. A will was often deposited in a church. 
The canon law follows the Roman law with a still greater 
leaning to the advantage of the church. No church 
property could bo bequeathed. Manifest usurers were 
added to the list of those under disability. For the 
validity of a will it was generally necessary that it should 
be made in the presence of a priest and two witnesses, 
unless where it was made in pius cctusas. The witnesses, 
as in Roman law, must be idonei. Gifts to the church 
were not subject to the deductions in favour of the heir 
and the children necessary in ordinary cases. 5 In Eng- 
land the church succeeded in holding in its own hands 
for centuries jurisdiction in testamentary matters. 

The Roman law of wills has had considerable effect 
upon English law. In the words of Sir H. Maine, “The 

® it lot ~ 

4 For further information off to ike history of the Romm will, see 
Rom Law, especially pp, 674, 691, 702, 706, 718, 

5 Most of the law is contained in Decretals, iff 26, “ Do Tostamentis.“ 
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Tvom m English law of testamentary succession to personalty has 
Eif'li si i ^ ecome a niodified form of the dispensation under vliich 
1 vif con- ^e inheritances of Boinan citizens wcie administered.” 1 
lusted. At the same time there are some broad and striking differ- 
ences which should he borne in mind. The following 
among others may be noticed. (1) A Homan testator 
could not, unless a soldier, die partly testate and partly 
intestate. The will must stand or fall as a vliole. This 
is not the case in England. (2) There is no one in 
English law to whom the vnivmitas ju>is of the testator 
descends as it did to tli£ ltoman here 9, whose appointment 
was essential to the validity of a faring will, and who 
partook of the nature of the English heir, executor, ad- 
ministrator, devisee, and legatee. (3) The disabilities 
of testators diffeied in the two systems. The disability 
of a slave or a heretic is peculiar to Homan law, of a youth 
between fourteen and twenty- one to English law. (4) The 
whole propeitymaybe disposed of in England ; but it was 
not so at Home, where, except by the wills of soldiers, 
children could not be disinherited unless for specified acts 
of misconduct. During the greater part of the period of 
ltomau law the heir must also have had his fourth in order 
to induce him to accept the inheritance. (5) tn English 
law all wills must conform to certain statutory require- 
ments ; the Homans recognized from the time of Augustus 
an informal will called codicdlL The English codicil has 
little in common with this but the name. It is not an 
informal will, but an addition to a will, read as a part of 
it, and needing the same formalities of execution. (6) 
There is a striking difference, unknown to Homan law, 
between wills of realty and wills of personalty. Probate is 
necessary for the latter but not for the former. The Homan 
leyatnm applied to both movables and immovables; in 
England a legacy or bequest is a gift of personalty only, 
a gift of real estate being called a devise. 1 2 (7) The Homan 
will spoke from the time of making; the English speaks 
from the time of death. This difference becomes very 
important in case of alteration in the position of the testator 
between the making of the will and his death. As a rule 
the Homan will could not, the English can, pass after- 
acquired property. 

Liberty of alienation by will is found at an early period 
in England. To judge from the words of a law of Canute, 
intestacy appears to have been the exception at that time. 3 
How far the liberty extended is uncertain ; it is the opinion 
of some authorities that complete disposition of land and 
goods was allowed, of others that limited rights of wife 
and children were recognized. However this may be, 
after the Conquest a distinction, the result of feudalism, 
to use a convenient if inaccurate term, arose between real 
and personal property. It will be convenient to treat the 
history of the two kinds of will separately. 

Real It became the law after the Conquest, according to Sir 
estate in E. Coke, 4 that no estate greater than for a term of years 
England. cou pi ^ disposed of by will, unless in Kent, where the 
custom of Gavelkind (g.v.) prevailed, and in some manors 
and boroughs (especially the City of London), where the 
pre-Conquest law was preserved by special indulgence. 
The reason why devise of land was not acknowledged by 
law was, no doubt, partly to discourage death-bed gifts in 
mortmain, partly because the testator could not give the 
devisee that Seisin (q,v.) which was the principal element 
* in a feudal conveyance. By means of the doctrine of uses, 
however, the devise of land was secured by a circuitous 
method, generally by conveyance to feoffees to uses in the 
lifetime of the feoffer to such uses as he should appoint 

1 Ancient chap, vl 

3 The distinction between bequest and uevi&e did not always exist. 

For instance, the Assise of Northampton, c, 4, speaks of a devise (divisa) 

of chattels. % 8mdar Lam, c, 68. 4 2 Inst, 7. 
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by his will (sec Trust ). 5 On the passing of the Statute 
of Uses lands again became 11011 -devisable, with a saving 
in the statute tor the validity of wills made befoie the 
1st of May 1536. The inconvenience of this state of 
things soon began to be felt, and was probably aggravated 
by the large amount of land thrown into the maiket after 
the dissolution of the monasteries As a icmcdy the Act 
ol 32 Hen. "V 111. c. 1 was passed in 1510, and was after- 
vaids explained by 34 and 35 Hen. Till. c. 5. The effect 
of these Acts was to make lands held in fee simple de- 
visable by will m writing, to the extent of two- thirds 
wheie the tenure was by knight service, and the whole 
where it was in socage. Coiporations were incapacitated 
to receive, and mai lied women, infants, idiots, and lunatics 
to devise. The Act 12 Cai. II. c. 24, by abolishing tenure 
by knight sen ice, made all lands devisable. In the same 
reign the Statute of Erauds (29 Car. II. c. 3) dealt with 
the formalities of execution. Up to this time simple notes, 
even in the handwriting of another person, constituted a 
sufficient-will, if published by the testator as such. The 
Statute of Frauds required, inter aha , that all devises 
should be in writing, signed by the testator or by some 
person for him in his presence and by his direction, and 
should also be subscribed by thiee credible witnesses. 

The strict interpretation by the courts of the credibility 
of witnesses led to the passing of 26 Geo. II. c. 6, making 
interested witnesses sufficient for the due execution of the 
will, but declaring gifts to them void. The will of a man 
was revoked by mairiage and the birth of a child, of a 
woman by mairiage only. A will w T as also revoked by an 
alteration in circumstances, and even by a void conveyance 
inter vi vos of land devised by the will made subsequently 
to the date of the will, which was presumed to be an 
attempt by the grantor to give legal effect to a change of 
intention. As in Homan law, a will spoke from the time 
of the making, so that it could not avail to pass after- 
acquired property without republication, which was equiva- 
lent to making a new will. Copyholds were not devisable 
before 1815, but were usually surrendered to the use of 
the will of the copyhold tenant ; 55 Geo. III. c. 192 made 
them devisable simply. Devises of lands have gradually 
been made liable to the claims of creditors by a series of 
statutes beginning with 3 and 4 W. and M. c. 14. 

The history of wills of personalty was considerably Prcson- 
different, but to some extent followed parallel lines. In ftlt y* 
both cases partial preceded complete power of disposition. 

The general opinion of the best authorities is that by the 
common law of England a man could only dispose of liis 
whole personal property if he left no wife or children ; if 
he left either wife or children he could only dispose of one- 
half, and one-third if he left both wife and children. The 
shares of wife and children were called their parsrationr 
ahilis. This pars rationdbilis is expressly recognized in 
Magna Charta. At what period the right of disposition of 
the whole personalty superseded the old law is uncertain. 

That it did so is certain, and the places where the old rule 
still existed, — the province of York, Wales, and the City of 
London, — were regarded as exceptions. The Tight of be- 
quest in these places was not assimilated to the general law 
until comparatively recent times by Acts passed between 
1693 and 1726. A good will of personalty could be made by 
a male at fourteen, by a female at twelve. The foimalities 
in the case of wills of personalty were not as numerous as 
in the case of wills of land. Up to 1838 a nuncupative or 
oral will was sufficient, subject, where the gift was of £30 
or more, to the restrictions contained in the Statute of 
Frauds. The witnesses to a written will need not be 

5 Many instances of suck conveyances occur in Sir Harris Nicolas’s 
Testamenia Vctusta and in Fifty Earliest English Wills (1887-1439), 
edited by Mr F. J. Furnivall in 1882. 
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“ credible/ 5 and it was specially enacted by 4 and 5 Anne 
c. 3 that anyone who could give evidence in a court of law 
was a good witness to a will of personalty. A will entirely 
in the testator's handwriting, called a holograph will, was 
valid without signature. At one time the executor was 
entitled to the residue in default of a residuary legatee, 
But 11 Geo. IV. and 1 Will. IV. c. 40 made him in such 
an event trustee for the next of kin. 

Jurisdiction over wills of personalty was till 1858 in the 
ecclesiastical courts, probate being granted by the diocesan 
court 1 if the goods of the deceased lay in the same diocese, 
in the provincial court of Canterbury or York (the Pre- 
rogative Court) if the deceased had bom notabilia , that is, 
goods to the value of £5 in two dioceses. The ecclesiastical 
jurisdiction was of very ancient origin. It was fully 
established under Henry It, as it is mentioned by Glanvill. 
In the City of London wills were enrolled in the Court of 
Hustings from 1258 to 1688 after having been proved 
before the ordinary. Contested cases before 1858 were 
tried in the Prerogative Court with an appeal originally 
to the Court of Delegates, later to the judicial committee of 
the privy council. There were also a few special local 
jurisdictions, probably for the most part survivals of the 
pre-Conquest period, when wills seem to have been pub- 
lished in the county court. The ecclesiastical courts had no 
jurisdiction over wills of land, and the common law courts 
were careful to keep the ecclesiastical courts within their 
limits by means of Prohibition’ (q.v,). Ho probate of a 
will of land was necessary, and title to real estate by will 
might be made by production of the will as a document of 
title. This is still the law in ordinary cases ; but the Act 
of 1857 has introduced probate of will of land as an ex- 
ceptional proceeding. The liability of the executor and 
legatee for the debts of the testator has been gradually 
established by legislation. In general it is limited to the 
amount of the succession. Personal liability of the exe- 
cutor beyond this can by the Statute of Frauds only be 
established by contract in writing. 

Such were the principal stages in the history of the law as it 
affected wills made before 1855 or proved before 1858. The 
principal Acts now in force are the Wills Act, 1837 (7 Will. IV. and 
1 Y4ct c. 26), the Court of Probate Act, 1857 (20 and 21 Viet. c. 77), 
and the Judicature Acts. Some of the earlier Acts are still law, 
though of little importance since the more modern and compre- 
hensive enactments. The earliest on the statute roll is 20 Hen. III. 
c. 2, enabling a widow to bequeath the crops of her lands. Before 
the Wills Act uniformity in the law had been urgently recommended 
by the Real Property Commissioners in 1833. It appears from 
their report 2 that at the time of Its appearance there were ten 
different ways in which a will might be made under different cir- 
cumstances. 

The Act of 1837 affected both the making and the interpretation 
of wills. 2 Excluding the latter for the present, its main provisions 
were these. All property, real and personal, and of whatever fcenm e, 
may be disposed of Iby will If customary freeholds or copyholds 
be devised, the will must* be entered on the court rolls. No will 
made by any person under the age of twenty-one is valid. Every 
will is to be m writing, signed at the foot or end thereof by the 
testator or by some person in his presence and by his direction, 
and such signature is to be made or acknowledged by the testator in 
the presence of two or more witnesses present at the same time, 
who are to subscribe the will in the presence of the testator. Publi- 
cation is not necessary. A will is not void on account of the 
incompetency of a witness. Gifts to a witness or the husband or 
wife of a witness are void. A creditor or executor may attest. A 
will is revoked (except where made in exercise of a power of appoint- 
ment of a certain kind) by a later will, or by destruction with the 
intention of revoking, but not by presumption arising from an 
alteration in circumstances. Alterations in a will must be executed 
and attested as a will A will speaks from the death of the testator, 
unless a contrary intention appear. The Act of 1857 transferred 
the jurisdiction, both voluntary and contentious, of all ecclesiastical 

1 The testamentary jurisdiction of the archdeacon’s court is alluded 
to by Chancer in the “Eriar’s Tale/’ bat it was afterwards completely 
superseded by the bishop's court. 

* Fourth keqrnt) p 12. 

9 By sect. 1 of the Act the word “ will " includes codicil. 
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royal peculiar, peculiar, and manorial courts to the Court of Probate 
constituted by the Act, created a judge and registrars of that court, 
abolished the old exclusive rights in testamentary matteis of the 
advocates of Doctois’ Commons, and laid down rules of procedure. 
Contentions jurisdiction was given to county courts where the per- 
sonal estate of the deceased was under £200 in value. The J udi- 
eature Act, 1873, merged the old Court of Probate in the Piobate, 

Divorce, and Admiralty Division of the High Court of Justice. 

The division now consists of the president and one other judge. 

The practice of the division is mainly regulated by the Rules of the 
Supreme Court, 1883. Appeals lie to the Court of Appeal and 
thence to the House of Lords. Before the Judicature Act they lay 
directly to the House of Loids. The principal rules now obtaining 
as to piobate are these. Probate is confined as a lule to wills of per- 
sonalty or of mixe$ personalty and realty, and is either in common 
form, where no opposition to the giant is made, or in solemn form, 
generally after opposition, when the witnesses appear in court. The 
Act of 1857 introduced proof of wills of realty in solemn form after 
citation of the heir-at-law and devisees. Piobate may bo granted 
either in the principal or in a distiict registry, and should be 
obtained within six months after the testator’s aeath. Where no 
executor is named in a will, the will is not now invalid, as was 
once the case, but administration cum testamento annexo is granted. 

The same course is pursued where the executor renounces or dies 
intestate before administering the estate of the deceased. After 
probate the probate (as the official copy of the will is called) itself 
becomes evidence, the original will being deposited in the principal 
registry at Somerset House, London. On grant of probate a duty, 
denoted bj^a stamp on the probate, is payable. It varies accord- 
ing to the amount at which the personalty is fixed by the oath of 
the executor. Other Acts dealing with the practice in wills ami 
piobate may be shortly stated. 15 and 16 Viet. c. 21 removed some 
of the difficulties which had arisen on the clause of the Wills Act 
that the signature was to bo at the foot or end. 41 Yict. c. 12 
enabled any officer of inland revenue to grant probate where the 
personal estate does not exceed £300, The main duty of an exe- 
cutor is to pay the debts of the deceased in a certain eider of 
pnoiity, to administer the estate, to pay piobate and legacy duties, 
and in general to carry out the intention of the testator. There 
ure numerous Acts, especially the Conveyancing Act, 1881, dealing 
with the rights and liabilities of executors, the general effect of 
winch is to discharge an executoi from liability for Iona fide pay- 
ment of debts, for distiibution of assets after public notice to persons 
interested, &c. (see Executors). 

Rules of interpretation or construction depend chiefly on decisions Inteipie- 
of the courts, to a smaller extent on statutory enactment. Thu tation o i 
law was gradually brought into its present condition thiough pre- wills, 
cedents extending back for centuries, especially decisions of the 
Court of Chancery, the court par excellence of construction, as dis- 
tinguished fiom the Court of Probate. The Court of Probate did 
not deal unless incidentally with the meaning of the will ; its juris- 
diction was confined to seeing that it was duly executed. The 
present state of the law of interpretation is highly technical Some 
phrases have obtained a conventional meaning which the testators 
who used them probably did not dream of. Many of the judicial 
doctrines which Rad gradually become established were altered by 
the Wills Act These provisions of the Act have since that time 
themselves become the subject of judicial decision. Among other 
provisions are these, most of them to take effect only in the 
absonce of a contrary intention. A residuary devise is to include 
estates comprised in lapsed and void devises. A general gift of the 
testator’s lands is to include copyholds and leaseholds. A general 
gift of real or personal estate is to include real or personal estate 
over which the testator had a general power of appointment, A 
devise without words of limitation is to pass the fee simple. The 
words “die without issue” or similar words are to mean (lie with- 
out issue living at the time of the death of the person whose issue 
was named. Trustees under an unlimited devise are to take the 
fee simple. Devises of estates tail are not to lapse if the devisee, 
though he predeceased the testator, left issue inheritable under the 
entail Gifts to children or other issue leaving issue living at the 
testator’s death are not to lapse. Rules of interpretation founded 
on principles of equity independent of statute are very numerous, 
and for them the works devoted to the subject must be consulted. 

Some of the more important, stated in as general a form as possible, 
are these. The intention of the testator is to he observed. This 
rule is called by Sir E. Coke the pole star to guide the judges. 

There is a presumption against intestacy, against double portions,’ 
against constructing merely precatory words to import a trust, &c. 

One part of the will is to he expounded by another. Interlineations 
and alterations are presumed to have been made after, not as in 
deeds before, execution, Words are Supposed to be used in their 
stiict and primary sense. Many words and phrases, however, such 
as “money,” “residue,” and u issue ” and other words of relation- 
ship, have become invested with a technical meaning. Evidence is 
admissible in certain cases to explain latent ambiguity, and parol 
evidence of the terms of a lost will may be given, 
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iii\ alula- A v ill may ho void, in whole or in part, for many masons, which 
lion ot may he divided into two gieat daws, those arising fioin external 
nilh eiKumstances and those arising horn the will itself. The main 
examples oi the loinier class aie 1 evocation by burning, tearing, 
ivc., by a later will, or by mairiagc of the testator, incapacity ot 
the testator hom insanity, infancy, 01 legal disability (such as 
bring a conuct), undue influence, and fraud, any one of which is 
gioutnl lea the couit to nduse 01 levoke piobato of a will good on 
the in e of it, or declare a will of lands void. Undue influence is 
a giound upon which frequent attempts are made to set aside wills. 

I ts natuie is w T dl explained in a judgment of Lord Penzanec’s : 
k< Piessiue of whatever chaiacter, whether acting on the fears or 
the hopes, if so excited as to overpower the volition without con- 
ducing the judgment, is a species of restraint under which no 
valid will can be made.” 1 The circumstances appearing on the 
face of the will width make it open to objectioifmay either avoid 
it ritogetlier or ciealt* a partial intestacy, the will remaining good 
as a whole. Wheie the will is not duly executed, c. g., if it is a 
loigcry or if it is not signed by the testator or the pioper number 
of witrn sses, the will is not admitted to probate at all. Where it 
contains (lexises oi bequests bad in law, as in general restraint of 
m image, oi tending to ci eat e perpetuities, oi contrary to public 
policy, oi to some puiticular enactment, only the illegal pait is 
x oul, A mnaikable instance is a well-known case in which a con- 
dition -mbsequeut in a devise was held void as against public policy, 
being i gift over of the estate devised in case the first devisee, the 
t blest son of an call, did not before his death obtain the lapsed 
title of duke of Bridgewater, 11 

Theie aie some wills of an exceptional kind which demand special 
notice. King.— It was resolved in pailiament in the 10th Ric. II. 
tli it the king, his hciis and successors, might lawfully make their 
haractei. i< stann ills. ’ In some later cases paiiiamentaiy authority has been 
given to loyal wills, in others not. The cxecutois of Henry IV. 
wue confumul in their office by letters patent of Henry V., those 
of Ih my V. by pailiament. The largest testamentary powers ever 
contuml on an English king woe given to Henry VIII. by 25 
Hi u, VIII. c. 7, empowering him to limit and appoint the succes- 
sion to the down by will, in default of childien by Jane Seymour 
or any future wife. By 09 and 40 Geo. III. c. 88 the king and 
his snc< < ssor may devise oi bequeath their private propeity. 4 Ho 
(ouif, however, has jurisdiction to grant probate of the will of a 
king. (hMnltinishrp.—As a general nde wills deal with property, 
but mu at common law a will simply appointing a guardian was 
good. The common law was superseded by 12 Car. II. e. 21, under 
whkh a father may dispose of the custody of his unmarried infant 
( hi hlvei 1 1 >y will. The Guardianship of Infants Act, 18£6, extended 
such poweis in certain cases to the mother. Married Woman.— At 
common law a married woman could not (with a few exceptions! 
make a will without her husband’s licence aud consent, and this 
disability was specially preserved by the Wills Acts of Henry VIII. 
and of 1837. A common mode of avoiding this difficulty wus for 
the husband to contract before marriage to permit the wife to make 
an appointment disposing of personalty to a certain value. Courts 
of equity iiom an early time allowed her, under certain restrictions, 
to nuke a will of property held for her separate use. In some 
rases her husband could dispose of her property by will, in others 
not. The law as it existed pioviously to 1882 is now practically 
obsolete, the Married Women’s Property Act of that year enabling 
a married woman to dispose by will of any real or personal property 
as her separate property as a feme sole without the intervention of 
any trustee. The Act also enables a married woman who is execu- 
trix of a will to act as if she were a feme sole. Alien. —Before 
1870 an alien onomy resident in England could only dispose of 
property by will with the king’s licence. The Naturalization Act, 
1870, enables him to do so as fully as a natural-born British sub- 
ject. Soldier and Sailor.— Wills of soldiers in actual military 
service, and of sailors, are subject to special legislation, and are 
excepted from the operation of the Wills Act. The privilege only 
applies to wills of personal estate. Wills of soldiers on an expedi- 
tion may be made by unattested writing or by nuncupative testa- 
ment before two witnesses. Wills of petty officers and seamen in 
the navy, and of marines, as far as relates to their pay or prize- 
money, must be attested by an officer, and wills made by a seaman 
in the merchant service must, if made at sea, be attested by the 
master or mate, if made on land by a superintendent of a mercantile 
marine office, a clergyman, justice of the peace, or consular or 
customs officer. The wills of prisoners of war are subject to special 
•regulations, and the Admiralty may at its discretion waive the due 
execution of wills in other instances. The effects of seamen, 
marines, and soldiers, killed or dying in the service, are exempt 
from probate duty. Pay, wages, prize money, and pensions due to 
persons employed in the navy may be paid out without probate 
where the whole assets do not exceed £32. The Board of Trade 
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1 Hall o. Hall, Law Rep., 1 Probate, 481. 

2 taton v. Earl Browmow, 4 lime of Lords Gases, 210. 

3 m. 

* See the 

J, Nichols <m0). 


by 


may at its discretion dispense with piobato of the will of a mo l chant 
seaman whose effects do not exceed £50 in value. By an Ad 
passed in 1868 the existing exemptions aie extended to the sum of 
£100 iu the case of civil service pay or annuities, of civil or militaiy 
allowances chargeable to the anny votes, aud of armv prize money. 

Will made undo power. — A will made under a power of appoint- 
ment is not revoked by marriage when the zeal or personal estate 
thereby, appointed would not in default of appointment pass to the 
testatoi’s executor or administrator or to the next of kin. Before 
the Wills Act a w ill exacisjng a power of appointment had to 
confonu to any special requisitions in the powei, but since the Act 
the power is duly exercised if executed and attested like an ordmaiy 
will. . legislation . — In the legister counties meinoiiais of wills 
affecting lands in those counties must be legisteied (see Rcgih- 
tuvwon). 

At common law there could be no larceny of a will of lands. Criminal 
But now by the Laiecny Act of 1861 sttaling, injuring, or conceal- law ic- 
ing a will, whether of real or personal estate, is punishable with latmg to 
penal servitude for life. Forgery of a will (at one time a capital wills, 
crime) renders the offender liable to the same penalty. Fraudulent 
concealment of a will material to the title by a vendor or mortgagor 
of land or chattels is by 22 and 23 Viet. c. 35 a misdemeanour 
punishable by fine or imprisonment or both. 

Connected with > the subject of tbs article, though not falling Donatio 
directly linger it, is the donatio mortis causa, depending for the mm (is 
most part upon rules adopted from Roman law. Unlike a bequest cuustt. 
under a will, such a gift passes without probate and does not need 
the presence of any statutory number of witnesses. It is, however, 
liable to. legacy duty and is part of the assets of the deceased. For 
its validity two elements are essential : the gift must he conditional 
on the donor’s dying from his existing illness, and therefore ievo( - 
able, and there must be deliveiy. Money, jewels, or other chattels 
may be the subjects of a donatio mortis causa ; so may negotiable 
instruments passing by delivery, hut not cheques signed by the 
giver, as his authority to draw is revoked by his death. If pre- 
sented befoie his death, the gift, being unconditional, is wanting in 
one of the elements of a good donatio mortis causa. 1 

Ireland.— The Aet*of 1837 applies to Ireland. In 1857 an Act Ireland, 
on lines similar to the English Act was passed for Ireland, 21 and 
22 Viet. c. 79. Under the Irish Judicature Act of 1877 the then 
existing Court of Probate was merged in the High Court of Justice. 

Scotland.— Up to 1868 wills of immovables were not allowed in Scotland. 
Scotland. The usual means of obtaining disposition of heritage 
alter death was a trust disposition and settlement by deed dc pm 3 - 
senti, under which the truster disponed the property to trustees 
according to the tiusts of the settlement, reseiving a life interest. 

Thus something very similar to a testamentary disposition was 
secured by means lesembling those employed in England before 
the Wills Act of Henry VIII. The main disadvantage of the trust 
disposition was that it was liable to be overthrown by the heir, 
who could j educe tx capite lecti all volunlaiy deeds made to Ills 
prejudice within sixty days of the death of his ancestor. In 1368 
the Titles to Land Consolidation Act made it competent to any 
owner of lands to settle the succession to the same in the event of 
death by testamentary or mortis causa deeds or writings. In 1871 
reduction ex capite lecti was abolished by 34 and 35 Viet. c. 81. A 
w'ill of immovables must be executed with the formalities of a deed 
and registered to give title (see Registration). The disability 
of a woman as a witness was removed by the Titles to Land Con- 
solidation Act. As to wills of movables, there are several import- 
ant points in which they differ from corresponding wills in Eng- 
land, the influence of Roman law being more marked. Males may 
make a will at fourteen, females at twelve. A nuncupative legacy 
is good to the amount of £100 Scots (£8, 6s. 8d.), and a holograph 
testament is good without witnesses, but it must be signed by ino 
testator, differing in this from the old English holograph. By ilie 
Conveyancing Act, 1874, such a will is presumed to have beau exe- 
cuted on the date which it bears. Not all movables can be left, 
as in England. The movable property of the deceased is subjeet 
to jus relict®, or widow’s right to half if there be no child or 
children, one-third if there be a child or children, and the legitim , 
or bairn's part, of half if there be no widow, one-third if there be a 
widow. Only the remainder is disponible as dead’s part. Legitim 
depends upon survivanee and is not transmissible on predecease _ of 
a person prospectively entitled to it Both jus relieve and legitim 
may be excluded by discharge or satisfaction, as by provision in the 
contract of marriage. Executor in Scotch law is a more extensive 
term than in English. He is either nominate or dative, the latter 
appointed by the court and corresponding in most respects to the 
English administrator. Caution is required from the latter, but 
not from the former. Confirmation includes both the probate and 
letters of administration of English procedure. Without confirma- 
tion by the court interference by the executor becomes a virions 

i The principal authorities lor the English law are, lor the formalities, 

Williams, Executors ; for the construction, the works of Sir James Wigram 
and of Messrs Jarman, F. V, Hawkins, and Theobald. Precedents will he found 
in Hayes and Jarman’s Concise Home of IPUZa and in ordinary collections of 
precedents m conveyancing. 
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rntiomis'arn On^unlh confirmation *>f te&tvm its of naovalles 
i il as m England un l i tlxc o^m anet c f the clmuli coaits 
Su lijuislir*- n at trnl) cxistclitth time of / i ijatate ? 
11 is ksnstical njit cantnm d tin on the ( ammissai) C nit 

fc E Uni an Ji ( ustiLutd 1) Ouctn Mai) in l r («>)ai lilt local 
canni sm s uiti mol m tnr a\ lien the ]uri liclitn of tli se 
c auitb w is at lust ti ansfui d an 1 tli n l oil lit 1 1 ) a suits of cn 
i tmuits f m Ht o II c 97 to tli Shciifl C nts Axi 18/ b 
Hit lot <f ( n_, I\ jl ico l tli comnnssai) jiuisliotiDU m tli 
sluiiff court* h) tit A t of 1ST) the huiffs sit is si oi ills in 
t stanonta y m itt i s i loi s,ei is cmmissaii s ( nhimation of 
v ills whuc tlio whole estate is undu 4300 is i gulatc It) 44 1 1 t 
c 12 md otliei Aits An tik is m illition to a cenfnmaticn 
nude on discovery of add it i nal die ts of th de east l aftu con 
fumdion 1>) thtcomnon law doctimc cf i s iveiopi scntaticn 
the hen oi executor w is hall t be suel fn lmilanuit of the dc 
cease l s obligations llic haman pimciple of It n f turn i nc ita 1 1 
was fust mtioducel 1) iu 1 t of 16% As the law it jiesent 
stands the lien oi executor is lial le only to tlio value of the sue 
cession \e wli le tli it lus been vrtious mti omission m mov 
ablcs, and m qut o j jo It it l and somt oth i cases m hcntallcs 
The present mventoi) data on sue essim to movalles defends 
iqon it Vi t c 12 In Ln^land the cxeaitor ishmni to pi) 
the 1 Its of the deceased in a ceit nil oidei m So otl and tlio) all lank 
2a i jami except prwlc^ecl lebts 1 (b e Pj mircr X 

The mil of a sum mo ?<? is the conclusi n of a wilt containing tlie 
w ill of the soi ei ign oi jud to o chaining tin exccutiv e olhcei to nto 
the i aity vln&e attendance is ae pined It is i emulated by sea eial 
Acts to I ini 2 A ut c 114 ol and 32 let c 100 (bee Sum 
m ns \\ vi i vm, TV i it ) 

Untie l S it tes — La the constitutions of man) States laws giving 
eff ct to informal oi inaalid wills aie foihilden The age of tc&ta 
rnentary capacity aaucs vei) much Eighteen is a common on 
Full libei ty of disposition is not uunusal Homest ads generally, 
nil dow oi estates ftepientl) aie not devisable In some States 
only a disposal le } oition of the piopeit) c in he left so that chil 1 
ion eannat he di&inhuited without good cause, and m some 
childien omitted in a will may still take then share It is fie 
cju ntl) pioviled that a ceitain amount must bo left to the widow 
1 ouisuna loilows Tiench law, by which the testator can under no 
cneumstanecs alienate b) will moie than half Ins piopeit) if he 
leave issue or asceulants Income Stiles a maiiiea avoman may 
mt leave moie than half liei propel t) aw a) hom lia liusbanl 
Some upuuc the husband s consent and subscription to make the 
will of a mauied woman a ahd Nuncupative and liologiaph wills 
aie m use The foimer aie confined to peisonalty an 1 must genei 
ally be i educed to wilting within a shoit time ifta the woids 
are spoken In Louisiana theie is a special foim of will, bon owed 
fiom Roman Hw, called thematic oi sealed will in which the 
testator declares a sealed packet to be his will befoie witnesses 
The number of witnesses neeessaiy for the validity of a will of any 
kind is usually two, sometimes thiee Wills of soldicis and sailors 
are pnaileged, as m England Piohate is gi anted sometimes by 
the oidinai) chancery or common law couits, moie frequently by 
courts of special jurisdiction, such as the Pieiogative Couit m Neav 
Jorse) the Sunogate s Court in New 1 oik * 

I iternatxonal Law —Theie aie three mam directions which the 
opinion of jurists and the piactict of couits have token (1) The 
whole propet ty of the testatoi may be subjected to the law of his 
domicil To this effect is the opinion of Savigny and the German 
piaetice (2) The property may be subjected to the law of the 
place where it happens to be at the time of the testatoi s death 
(3) The movable propeity may be subjected to the law of the 
domicil, the immovable to the law of the place whei e it is situate, 
the lex loci m sites England and the United States follow this 
lule Testamentary capacity is generally governed by the law of 
the testator s domicil, the form of the instrument m most countries 
eitliei by tlio law of his domicil oi the law of the place wheie the 
will was made, at his option The old lule of English law was to 
illow the former alternative only The hw was altered for the 
United Kingdom xn 1861 by Loid Kmgsdown’s Act (24 and 25 Yict 
i 114), by which a will made out of the United Kingdom by a 
British subject is, as far as rcgaids poisonal estate good xf made 
according to tho forms requued by the law of the place where it 
was made, or by the law of the testatoi s domicil at the time of 
making it, or by the law of the place of his domicil of origin Sub 
sequent change of domicil does not avoid such a will Another 
Act passed on the same day (24 and 25 Yict c 121) enacted that 
b) convention with any foreign Government foreign domicil could 
not be acquired by a testator without a year’s residence and a 
wutten declaration of intention to become domiciled In the 
Umted States some States have adopted the nanow policy of enact 
mg by statntf the old common law rule and providing that no will 

1 Se© MTaren, TF?Us Md Sucmswi Stylos of wills will be found 
both m that work and in J undwaJ Styles 

2 See Stimsou, 4m*nem Law, §§ 2600 2844 
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is ; ah 1 unless male in the f mi lequncd l) the law ot tho State of 
the testator s lo/nial The constinetion of a will is ^ovemel 1 ) 
the law ct the domicil of the test itoi as ho must 1 1 sunosel to 
h iv e us 1 lai gua^e in consonance with that hw unless iu Iced ht 
cxpiess himseli m tecliru al hn^ua^o af another tounti) Tie 
jeisans who aie tit he under a will aie dccil 1 b) dilfcient rules 
aeioilin^ is the piojcih is movable i mmovall tie foimei 
b ni^ Q-ivune 1 b) the law of tl e d mneil the latter b) tl e / % l 

i sit j. It w is hcl 1 recently 1 ) the C tut t of al m Endian 1 
that un lei the will ol an Ln 0 lishinan domi llcdiu llollanl 1 mng 
pasonal iiopeiiy to clnllieu tlnlheii le to itimatcl jn s h ji i 
)al tom in coull take as they weie le^iLimatc ly tin hw if 
II ilhutl, though n>t 1 ) tho law 1 ru^hnl Su h elul lien could 
not h wevei haicsuc et ltd sunjly mil l that l si^niti >n ti if al 
j io] a tv m Eiu^anl deustd ly the will A will tlul) execute 1 
abioad is gentnlT) lepmetl to l c clothe 1 with tit authority of a 
couit of the count!) whtie my pioxeit) aflt tel by the will is 
situate As far as iegai Is tlie difluont 1 mgdoms e mjiosmg tlio 
United Ivm„dtm 21 and 22 "Viet c 56 embl s m English oi lush 
jiobate oi a Scotch eonfiimation, t) be sealed as of couise in the 
]_io] oi couit ot one of tlie otliei 1 mgdoms (J Wt ) 

WILLENIIALL a township of btaftordshii o, England, 
in tlie pansh of Wolverhampton is situated on a blanch 
of the Bnmmgham Canal and on the Midland and the 
London and Noitk Western Railways, 3 miles east of 
Wolveihampton, 12 noith west of Bnmmgham, and 124 
noith west of London The township includes seven k im 
lets Tlie chiareh of St Giles, ongmally eieeted m 1350, 
was lebuilt m 1S67 m the Decorated style Theie aie 
three otliei chuiehes m connexion with the Established 
Chinch, all of modem ongm,and a Roman Catholic chuieli 
Y lllenhall possesses a literaiy institute, a fiee libiai), and 
a highei grade boaid school, eieeted in 1883 The water 
woiks became m 1868 the property of the Wolveihampton 
coipoiation Willenhall is situated xn the neigkboiukood 
of exten&iv e coal and lion mines, and possesses brass and 
lion foundries, and manufactones of various kinds of non 
ware, including door locks and padlocks, nonmongeiy for 
doois and gates, ferules, files, gndirons, steel traps, sciews 
and cuirycombs Theie aie also varnishing woiks and 
maltmgs „ The population of the urban samtaiy district 
(area 1368 acres) was 15,902 in 1871 and 16,067 m 1881 

The village began to br of lmpoitauce m the leign of Eli7abeth, 
when the coal anil iron were first wrought 

WILLESDEN, a suburb and parish of London, about 
4 miles noith west from Hyde Park Cornel, is situated on 
a number of railway lines affording very convenient access 
to the City It consists of a number of houses grouped 
round the parish chuich of St Mary, Queenstown, a district 
inhabited chief!) by the working classes , Wille&den Green 
and the outlying hamlets of Rrondesbury, Harlesden, 
Neasdon, Dollis Hill, Stroud Green, and Stonebndge Park 
are now largely occupied by villas The church of St 
Mary, dating probably from the eaily part of the 14fch 
centuiy, contains some remains of Early English, with a 
Peipendzculai chancel and tower It was enlaiged m 1851 
and again m 1872 At Queenstown them are a working 
men's institute, a woikmen’s hall, and a Good Templars' 
orphanage In Wiilcsden Lane there is a Jewish cemeteiy 
The population of the urban sanitary district (aiea 4383 
acres) was 15,869 m 1871 and 27,453 m 1881 

At Dome slay the manoi of Willesden anl Haile&den was held 
by tho canons of St Paul s In the 12th century it was formed 
into eight distinct manors seven of which are held by the same 
numbei of prebendaries The district is associated with the exploits 
of Jack Sheppard 

WILLIAM I (1027 or 1028 1087), king of England, 
summed the Conqueror, was born m 1 027 or 1028 Ha 
was the bastard son of Robert, duke of Normandy, and 
Herleva, daughter of Fulboit, a tanner of Falaise When 
he was about seven years old his father, intending to go 
on pilgrimage and having no legitimate sons, proposed him 
as his heir The great men of the duchy did homage to 
the child, and a yeax later (1035) his father's death left 

8 u Jt» Goodman’s Trust**, Law Rep, Vf Ohancci) Urv , 266 
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him to makegood Ins claim Anaichywas the natural 
icsult ot a imnontj Williams hie was on more than one 
occasion m danger and several of his ^uardnns perished 
m his sci vice At the eailiest jiossible age he received 
knighthood fiom the hands of Hemy I of Fiance and 
S 1 ecdilv hc^ in to show si 3 ns of his capacity for b ovem 
muit In 1012 he insisted that the £ tiuce ol God 
snould 1 c } loclaimed and observed m Noimandy A\ hen 
h vis ibout tv ent} yens old, his autkoiity was thieat 
cnel ly i b oneial conspiiacy, which spread lluou & k the 
western h tlf t f his duchj An attempt w as made to seize 
him at A al< b nes, and he only escaped by tiding haul all 
ni b ht to his own castle at Ealaise Bessin and Cot cn tin, 
the most Norman parts of Normandy, lose m rebellion 
Willi tin sou b ht and obtained aid fiom King Henry, and 
completely defeated the lebcls at A al es Dunes neai Caen 
(1017) Ihe battle was but a combat of horse, but it 
dan ltd the fate ot the wai and left William mastei of his 
duthy Ihe debt which he owed to Henry was repaid 
next year AAai bioke out between Geoffrey, count of 
Anjou, and Henry (1048), and William tame to his suzer 
am s issistance Alengon, one of the chief boidei foiti esses 
between Noimandy and Marne, which had leceived an 
An b evm garrison, was captuied by the duke Ihe inhabit 
ants had taunted him with his bath, and William, who 
h id dealt leniently with the rebels after Yal es Dunes, took 
a auel ievcn b e Soon aftei waids Domfiont, anothei lm 
poitant bolder foi tress, fell into his hands 

In 1011 William visited England (see vol via p 289) 
Two yeais litei he mamed Matilda, daughtei of Baldwin, 
eail of 1 landers, and a descendant of Alfred The marriage 
had been foi bidden by a council at Bkeirns as uncanonical, 
and was opposed by Lanfranc, pnoi of Bee This produced 
a quan el between Lanfranc and William, who ravaged the 
lands of the abbey and oidcred the banishment of its pnoi 
I anfianc, however, soon came to teims with the duke, and 
engaged to obtain a dispensation from Borne, wfrif h, how 
ever, was not b i anted till 1059 Strengthened by this 
alliance with Plandeis, William showed himself more than 
a match foi all his enemies Hemy, who had hitherto 
been foi the most pait friendly, now turned against him 
Alter the suppiossion of some isolated levolts, W illiam was 
threatened m 1054 by a gieat confederacy His dominions 
weie invaded by the toices of the French king, in com 
binatiou with those of Geoffrey ot Anjou, Theobald of 
Blois, and otlieis William remained at hist on the defen 
sue , then, falling suddenly on one of the Fiench anmes 
at Mortemer, m the north eastern coiner of his duchy, he 
cut it to pieces This blow put an end to the war , Hemy 
made peace (1055) and William took the opportunity of 
extending his dominions m a southeily direction He built 
fresh fortresses and exacted homage fiom Count Geoffrey 
of Mayenne In 1058 Hemy and Count Geoffrey made a 
final effort to crush their dangeious neighbour , but the 
effort failed, like those which pieceded it William again 
allowed the allies to enter and ravage Ins terntoiy , but, 
while the Trench army was ciossmg the Dive at VaiaviJle, 
lie attacked and completely destroyed their real guaid, 
which was cut off from the van by the advancing tide 
Hemy again made peace, and soon afterwards died (1060) 
The death of Geoffrey of An]ou m the same year lelieved 
William of his most formidable nval for the possession of 
Maine Herbert Wake Dog, the lawful luler of that teiu 
toxy, who had been dispossessed by Geoffrey, recovered his 
dominions on the latter's death He at once 4 4 com 
mended" himself to William, thus making the duke his 
heu On his death in 1068 William took possession of Le 
Mans and the county of which it was the capital, — an 
acquisition which extended his southern frontier neaily 
to the Loire, almost severed Bnttany from the rest of 
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Fiance, an l javed the way foi tin. subsequent junctun 
with Anjou 

It was apparently soon aiLe^ this event, m the ven 
1061, that Haiold, then eul ot AYoso, visited Nu 
mandj Pci the lclations bt tween him an l Willi an 
whnh ^iew out of tin** visit, see lwd, vcl vm ] \ 
290 291 When Haiold was elected and uowied kin^ 
ot Lnjand (10bG), Williams fust step was to send an 
embassy to him demanding the fulfilment of lus j lomise 
ihe pui port of the demand is as uncut un as that f the 
pk d b o but, wh atev er it w as, Hai i Id i ejected lL i he duke 
thereupon summoned a council ot his suppoitus, wli j 
advised him to call to b ethti an assembly it\ itscntmg the 
whole duchy This assembly, a ty[ ical feudal \ u Lament 
met at Lillebonnc AAhile acting togethei it aspens t) 
have opposed the scheme foi the conquest of England 
which William laid before it, but its membeis weie won 
ovei sm b ly He then made a compact with Tosti^ the 
banished biotkei ot Haiold he came to turns with the 
tnqeior JJenry , he conciliated Philip, km^ of Fiance 
by offeung to hold England as his vassal, and — movt 
important of all — he obtained the sanction of Point 
Pope Alexander II not only issued a bull declaim b A\ llliam 
to be the rightful hen to the thione, but sent him a ling 
and a binnei as symbols that the blessing of heaven w is 
on his claim Embaikmg at St A r al6iy, Willnm landed 
on 2'>tk Septembei at Pevensey The battle of Senlac or 
Hastings (1 4th Oetohu 1066) was a decisive victoiy foi 
the duke of Noimandy , hut it took five ycais more to 
complete the conquest of England 

Early m 1067 William made a piogiess thioujh the 
eastern and ccntial paits of his new dominions All that 
had as yet submitted to him was compnsed in the old 
kingdoms of AVessex and East Anglia, and a small poition 
of Mucia He at once secuied his hold ovei these districts 
by the election of loiti esses m London, Norwich, and else 
where Ho received homage from the great men , he con 
fiscated the lands of those who had lesisted him , and while 
keeping a laigc numbei of marois lor himself, he gi anted 
otheis to his followers Eveif those who had not lesisted 
weie legal ded as having legally foifeited then title and 
had to submit to a le grant on less advantageous teims* 
In Maxell 1067 William letumed to Noimandy, taking 
with him as hostages the earls Eadwme, Morkeie, and 
Waltheof The revolts which bioke out m the noith and 
south west compelled him to return to England in Deeembei 
Eaily m 1068 he maiched on Exeter, as the centie ol the 
western lev olt He took the town and built a castle, afitx 
which he subdued Cornwall, and then marching northward 
forced Bristol to submit In the summer of 106S there 
was a b eneial using of the north, ot which Ead b ai was 
the nominal head , but Eadwme and Moikeie were the 
moving spiuts The insurgents w&e aided by Malcolm, 
king of Scotland AY llliam had, how evei , only lo show him 
self in oidei to put down the insurrection He journeyed 
noitkwaid, by way of AYaiwicL and Nottingham, to Ycik, 
leceived the submission of Eadwme, Moikeie, and Malcolm, 
and letumed by way of Lincoln and Cambudge His 
march was accompanied by heavy confiscations, and gre it 
castles, rism 0 m places of vantage, xendeied the Norman 
power at once visible and secure In the spim b of 1069 
a fiesh revolt bioke out Bobert of Commas, the newly 
appointed eail of Noithumbeihnd, was slam at Dm ham , 
a Danish fleet entered the Humbex, and a Danish army, 
pmed by Eadgai and Waltheof, seized and burned A oik 
The sous of Harold attacked Devon, while other isolated 
outbreaks took place m the west These were speedily* 
put down by William's lieutenants , and m the autumn the 
king himself, going northward a second time, recovered 
, York and framed Northumberland with lutfrless delibeia- 
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tjon Returning to keep Clmstmts at Ink, he bit cut 
a -,1111 m S inn ai y 1070 to opq c t M tloolm, w iio had oi o&^cd 
the boidu m ai l cl the Liism^uits He foiled Walthcct 
to ubmit, and diove tile Scottish km-. In k into hi* own 
lountiv thui, mai huu o\ei \ ithless i ells m the depth 
tl w mtci, ho lexehed Cliestei took the t nvn and founded 
in tliei < islle 'Noitlmml n t exhausted and mined, -,a\e 
up the stm , and the omis-ut n ot the noithem comities 
from the Domesday sm v cy tin nv s i h um li-,ht on the com 
qletencss of the Conquest In urn clistnct ouh the lens 
u± C uiibnd^tshn o, wheio Hue wild still held out, the 
spint ol resistanco survived In Ay nl 1071 William 
limed at t ambudge and commeneed a legulu blockadt 
Advancing cautiously by means ol a causeway through the 
lens, ho entered Ely m Oetobei, and tliei ewilli the last 
linker of independence died out The conquest of England 
was completed To givnrl a^amst any hesh incitements 
to itbelhon fiom Scotland, William m 1072 invaded that 
country and foiccd Malcolm to do him homage,— an event 
winch had an important ellect on the subsequent lelations 
ot the tw o countues 

Hencefoiwaid such tioublo as William met with came, 
not fiom the English, but fiom his Noiman vassals or his 
own firmly In 1073 the citizens of Le Mans took advan 
tu 0 e of his absence to set up a “ commune, 7 and invited 
1 ulk ol Anjou to piotecfc them William w is soon m the 
field, this time assisted by English tioops He liai nr d the 
cmntiy, lecoieicd Le Mans, and made an advantageous 
peace with the count By a skilled compromise he lecog 
m/ecl Fulk as oieiloid of Maine, but kept actual posses 
sion of tin clistnct, foi which his son itobert did homage 
A year latoi a foimidable icvolfc bioke out m England 
Two ol William s great vassals, Balph, eul of Noifolk, and 
Rogei, earl of Heiefoid, rebelled, and a Danish fleet, piob 
ibly m alliance with them, appeared m the Humber 
William leturned at once to England and put down the 
insui i ection A gi eat meeting of the wit an w as summoned 
to try Boger and Waltheof, foi the lattei, though he took 
nopait in the lebolhon, had undoubtedly been pnvy to it 
Bogei was imprisoned for life and Waltheof was condemned 
to death This was the last instance of opposition to 
William in England , but the remaining ten y ears of his 
life were occupied with almost continuous troubles on 
the Continent In 1076 he was engaged m a war with 
Buttany, which the mterfeience of Philip of Fiance forced 
him to bring to an unsuccessful conclusion Next year he 
quarrelled with his son Bobert Matilda took the young 
man’s side against her husband, and Philip lent him his 
assistance In 1080 William was at open war with his 
son While besieging him at Geiberoi he leceived a wound 
and was forced to raise the siege A temporary leconcilia 
txon followed, soon to give way to another and a final 
quarrel Three yearS later Matilda died, and troubles 
thickened upon William A rebellious vassal, Hubert of 
Beaumont, seems to have held him at bay for nearly three 
years Bival claims to Yexm, a district on the eastern 
frontier of Normandy, involved him in anothei war with 
Fiance He was growing old and weary, and, as he lay 
sick at Rouen in the summer of 1087, the Trench army 
harried his tomtones with impunity When he hadreco 
vered sufficiently to take the field, he invaded Vesm and 
burned the town of Mantes But his horse, plunging m 
the burning cinders, inflicted on him an internal injury 
which proved his death-wound He was earned to St 
Gervais, where, on 9th Septembei 1087, he died His 
body was conveyed to Caen and buried m the great minstei 
which he had built 

The career of William as a wamor aud couqueioi occupies of 
necessity the large st space m his life , but Ins fame as a statesman 
and a&mmisti itoi w not less than that which he won on the battle 
field This is not the place to discuss the results ot the Conquest, 


l ut the q clity oi the Conquoi n in leg'll d to tliuitli in 1 stat eann t 
le oveilooktl An oitl c lox lmi hnnn a sujq itci oi uni n 
uni l tilt si essoi oi lau S un t tlic selismatic tend ncitscf 
the bullish C-huith ht nevatheless ujell 1 my cl um n tht 
] ut ot Horn to ini lltitn c v ith his p oliti al s vcux,n 1 v Ht 
allow o 1 1 ttei s 3 tutt to be coll tted l Lit letusal t:> q ay tubut to 
the 3 1 1 W hilt i ogm mg him as ht 1 1 d the luuel ht dtthne l 
t liol l his 1 in-, l mi is 1 is v assil n l v odd lit, q eimit ] q il 1 ills 
1 j cut i 1 lighu l l cuommi i ic itioi s to 1 issue 1 a^m st ai v oi 
lus suljetts witl out lus 1 m H eontull l ill a] { n ti l ills t 
mqoitantc cksiastieil di-,mtic ht made liws loi tlit liui li li 
cliiltjusti to ecclesiistitb li-,haullow m his ow n t ui Is Vt 
tht simt luut he hii no <lesu to hunnlntt tht rliuich ai lilt 
cmti uy ht sought D 1 v itc it to a in-,3 u qcsition m the stat 
1 o nnki it a moi^ q ot lit i & cnt ot avili ition A vve ik i st it s 
m m i njht hav e sttn Ins ow n idv mt i-,t m eucoui i,m 0 tht in abv 
letwc tn Cant iDny an l \ oik "Willi irn stien-,thtne l tli cliuith 
hy ioiun & the youn^u to & ive way to the el la sec "With tli 
same ol ject that ot ma easing the ethcicncy of ecclesiastical oi-,un 
ration, he s vciel tht ttmpoial and spmtual lunsdictions an l 
fuitheied the enioi cement ot elcncal celibacy Filially th Bust 
win hie ltposel m Lanhanc hom the lunt of his anointment 
to the see ot Canteibuiy m 1070 shows not oi>lv Ins insight mt 
chaiattoi but lus itspeet foi the heal of the T nglish Chinch 
In it-,aid to tempoial affins William was lathei m alnnnis 
tratoi than a liwgivei His ici-pi is lot mailed by a s uts ot 
le^islitive acts 111 e those of Homy II oi Edw nil hut lus w oil 
was the indispensable qitlimmaiy to thtns, foi a dioii to monaichy 
was the fi*si it pusite ot the state lo establish the powa of the 
e^own was Y dham s puncq il ue The dismtegiatin-, tendenaes 
ot feudalism i ad alitadv been visible undei the Anglo Saxon kin->s 
William, while he established fully developed feud ilism is a social, 
temtonal, anil mihtaxy system m Ins new donmnons tock 
i ic isuus tc pi event it hom un leimimn-, his own authouty ITe 
scittaed the estates of his gieat vassals so as to liindei them fi :>m 
\ ml Inc, up qiovmcial puncipalities , he mamtamid tin hi n ha 
3 opulai eomts a to mist the encio ichments of manon il junsdietions 
lie i lev elite 1 the claims of feudil loidslup fiom standing between 
himself tnd the mass of Ins subjects hy exacting an oath hom tv eiy 
lindholdei at the meeting on Salishuiy q lam , finally, by the icat 
suney whi h itsulted m JDomesday Book he not only assuhd his 
light to make a genei il inquisition into propaty , but lud the turn 
basis of know lc l & t which was mdisr ensahle to centializtd gevem 
meiit and taxation Iht eaie which lu took to maintain English 
1 iw s and institutions is } ai t of the same policy lit b il ante l the 
two nationalities ova winch be mled, and oblige 1 each to d<q tn l 
upon him as its leader oi piotcctoi against the other He rule l as 
an English king , lus feudal council was the vvitcnagemot with a 
new qualification , but at the same time he was loid of the land as 
no king had been betoie him, ind he enjoyed not only all the m 
come ot his piedeeessois but in addition all the dues which cime to 
him as feudal sovereign Ht was thus peihaps the stiongest an I 
most absolute monaich tint has ever sat upon the Enghsh tin one 
In ehaiictu William was stem, self leliant and impel ious m a 
high degiee He was not natuially cmel , but be was mtbless if it 
seived his pui 3 >ose, and could take pitiless vengeance foi an insult 
or a wnoug He was too stiong to pieter deceit when ioice would 
serve as well, but his diplomacy was subtle and gmltiul, and no 
scruple turned him aside fiom Ins aim His tempei, originally 
forgiving, was souied by opposition towaids the end of his life and 
his tyrannical tendencies were sliengthened by the long cxeicise of 
unconti oiled power His passionate devotion to the chase is only 
too cleaily shown in the harshness of his forest laws In pnv ite 

life he displayed domestic vutues, and his fidelity to his wife was 
exceptional m the annals of his house and time 
Juthw ities — 1 W iUnm of Jumngea i Jtbt Notrntn anti William cf Poiters 
Geita U lUelvn (both m Dud esne s Mist horm &c j t) Wat ] on tndefn 
Oi lencus Vitalis , H st 2* cl the Aj glo Saxon Chronicle the L lytux tapesl ry 
1 iceman Hut of homo, i Co juest (0 W P) 
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WILLIAM EC (1056-1100), king of England, snxruuncd 
Btjpus, third son of William I and Matilda, was bom in 
1056 Litth is known of Ins jonth, except that m the 
qaarxel between the Conqueror and Robert he remained 
loyal to his fathei When the Conqueror was on his death 
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btd he sent William to England with a lettei to Lanfianc, 
ic pacstmg the archbishop to secure his election to the 
thione Accordingly on 26th September 1087 William 
was elected and ci owned at Wcstmmstei His brothei 
Robert, to whom the Gonquuoi had bequeathed the duchy, 
was not likely to give up his claim to the lai^ei pait of 
his fathei s dominions without a struggle A general 
levolt m hi a favour bioke out m the summei of 1088 
Roger Bigod lose m Noifolk, Roger, carl of Sinew sbuiy, 
and Robeit of Mowbiay on the western border, while Odo 
of Bayeux, the kings uncle, whom he had lemstatcd 
against his fathers advice m the t'uldom of Kent, occu 
pied Rochester But theie was little combm ition among 
the lebels After being foiled m attacks on Ilchestei and 
Woicester, the rebellion m the west seems to have died 
away William won ovei the eail of Shiew&biuy, and 
summoned his English subjects to his aid He promised 
good government, the lepeal of the foiest laws, and the 
reduction of taxes Thus conciliated, the fyi d, oi national 
levy, flocked to his standard It was the beginning of 
that alliance between the monarchy and the people which, 
iosteied by Hemy I and Henry II and confirmed by the 
gieat Edward, secured victory for the ciownin its struggle 
with the feudal aristocracy With the aid of his English 
tioops William took castle aftei castle, repelled an at 
tempted landing of the Norman fleet, and forced Odo to 
sunendei his stronghold of Rochestei The lebellion being 
thus suppie&sed, he held a great council, at which, although 
the rebels m geneial were leniently tieated, many contisca 
tions and sentences of banishment were pronounced A 
latei meeting at Salisbuiy (November 1088) was notable 
for the tnal of William of Saint Calais, bishop of Durham, 
who had been one of the chief piomoteis of the rebellion 
The bishop denied the jurisdiction of the king’s court and 
appealed to Rome It was the first instance of such an ap 
peal The court, howevei, acting under the advice of Lan 
franc, refused to allow the plea, and the bishop, co idemned 
to lose the tempoiahties of his see, retned to Normandy 
Two years later William sent an aimy to Noimandy 
(Eastei 1090), which undei the misgovernment of Robert 
had lapstd into a state of anarchy The re conquest of 
the duchy by England was begun by the captuie of St 
Yalery , but there was not much fighting, place after place 
yielding to William’s lieutenants or to English gold 
Robeit called King Philip to his aid, but William bnbed 
him to retire In Rouen itself a popular movement took 
place for the sunendei of the town , but Henry, the duke’s 
youngest bi other, put a stop to it by killing its leader, 
Conan, with his own hands In Eebiuaiy 1091 William 
himself crossed the Channel, and at once received homage 
fiom many of his brother’s subjects Unable to resist, 
Robeit consented to a disgraceful peace By the tieaty of 
Caen William engaged to pay Robeit a sum of money, m 
return for which he leceived some of the most impoitant 
districts of eastern Normandy, as well as Cheibouig and 
other places m the west It was agreed, among othei 
stipulations, that whichever biother died first the othei 
should succeed to his dominions Later m the same year 
William marched against Malcolm III , who had invaded 
Noithumbeiland, and, penetiatmg as far as the Filth of 
Eoith, obliged the Scottish king to do him homage 
Whelhei it was for the whole of Scotland or foi Lothian 
only, history does not say , but the latter is most probable 
Tor an account of the subsequent lelations between 
Malcolm and William, see Scotland, vol xxi p 481 
Meanwhile wai had broken out again with Normandy 
At Christmas 1093 Robert sent a challenge to his brothei, 
reproaching him with violations of the treaty Accord- 
ingly in March 1094 William invaded Normandy a second 
time On this occasion fortune turned against him Philip 
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assisted the duke, and William, who had exhausted his 
supplies, was unable to buy him off as befoie Ln this 
predicament his justiciai, Ralph Flambaid, assembled an 
English aimy on the pietext of an expedition to Normandy, 
took from each man the money which had been provided 
foi his expenses, and then dismissed the soldieis to then 
homos Y ith the money so obtained William bnbed the 
French king, and then letuined to England Next 3 ear 
the first ciusade was ban & pieached, and Robert took the 
cross A peace was made between the bi othei s through 
papal mediation, William supplying Robeit with funds, for 
the lepayment of which the littci pled 0 ed his duchy 
When, in September 1096, Robeit set off foi the ciusade, 
William took possession of Normandy, where ho soon put 
an end to the anaichy which had resulted from Robeit & 
mi&iule , and he held the countiy till his death Shoitly 
befoie the acquisition of Normandy William had subdued 
a second rebellion m England Robert of Mowbray w is 
again one of the chief conspirators, and he was joined by 
William of*? Saint Calais, whom the king, m accordance with 
the treaty of Caen, had resided to his bishopric, and by 
others Mowbray lefused to obey a summons to the king s 
court, wheieupon William marched against him, captured 
his castles of Bamborough and Tynemouth, and took him 
pusonci (1095) As on the suppression of the eailiei 
rebellion, William called a great assembly, this time con 
sistmg of all his tenants in chief, and by their judgment 
the rebels were condemned Dm mg the next two years 

he made a senous attempt at the conquest of Wales The 
southern portion of the pimeipality had been to a great 
extent reduced, first by Harold, afterwards by the Noirnan 
boi der loi d& W llliam’s effoi ts were mainly dn ected agam&t 
the noithem districts He made thiee invasions, and penc 
tiated to Snowdon, but seeming* victones were lmmedi ttdy 
followed by levolts, and m the end little giound was 
^actually won 

The last thiee years of the 11th centuiy were much 
occupied by tedious wars with Fiance and effoi ts to leco * 
Maine In 1097 he quarrelled, with Philip about Yexm 
and crossed the Channel to make good his claim to that 
district, but the French king was able to hold Ins owp. 
Next y ear William set about the recov ery of Maine That 
terntory had been allowed by Robert to slip out of his 
hands, and had been governed since 1091 by Helias de la 
Fleche Williams vassal, Robeit of Bcllcme, attacked 
Helias, and, having succeeded m taking him pusonei, 
handed ovei his prize to the king William thereupon 
marched into Maine, and a desultory wai of foiayb, sieges 
and skirmishes followed Fulk of Anjou opposed the 
Noiman claim , but m August 1098 a treaty was made, by 
which William’s lights over the country were lecogmzed, 
and Helias was at the same time set free William now 
turned again to France Strengthened by an alliance with 
the duke of Aquitaine, he mvaded the French terntory 
and advanced as far as Pontoise But, tiung of the fruit 
less war, he made a truce with Philip and letumed to 
England early m 1099 He had only been there a few 
months when he heard that Helias de la IToohe was 
attacking his castles m Maine and had won back Le Mans 
He crossed the Channel with great speed, and a last cam 
paign replaced him m possession of the coveted boidei 
land But he took no pains to secure his hold, and the 
Norman power in Maine fell to pieces immediately on 
his death 

William II ’s relations with Anselm foi in peibaps the 
most important episode of his leign Lanfiane died m 
1089 The worst featmes of William’s character began 
at once to show themselves At the instigation or with 
the assistance of Ralph Flambaid, he applied to the posses 
sions of the chuich all the principles of feudal law developed 
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578 "WILLI 

In the interest of the monarchy. He treated vacant bene- 
fices as if the) had been lay fiefs and bishops as tenauts- 
in chief, while Ik made simony the ude and dcgiaded 13 lo 
heads ot the chinch into servile courtiers, lie had kept 
the see of Canterbury vacant for neaily four yeai*s, when a 
se\cie illness aroused him to a sense of his enormities. 
Sending for Anselm, at that time abbot of Bee, he ioiced 
the cioziei into his unwilling hands (1093). Anselm in- 
sisted on three conditions, —that the tempo! all ties of the 
see should bo fully restored, that William should act m 
ecclesiastical affairs by Ms counsel, and that he should be 
allowed to recognize Urban II. as pope. After some hesi- 
tation William yielded the first demand, and Anselm did 
homage for the temporalities. The other two demands 
remained unsettled. In December 1093 Anselm was con- 
secrated archbishop of Canterbiuy. On the outbieak of 
war against Normandy in 1091 Anselm offered William 
a contribution of ,£500. William declared the sum in- 
sufficient and angrily rejected the gift. Anselm refused 
to offer more, lest he should seem, even by a gift after his 
appointment, to be guilty of simony. Other grounds of 
quarrel were found in the reproofs whicli the archbishop 
levelled against the vices of the court, and his demand for 
ecclesiastical reform. In 1095 a more serious dispute 
arose. Anselm asked leave to go to Eome in order to 
obtain his pallium, from the pope. As this involved a 
recognition of Uiban, and William wished to secure his 
independence by acknowledging no pope, the permission 
was refused. The archbishop demanded that the question 
should be discussed at a great council. Accordingly an 
assembly was held at Bockingham (March 1095), in which 
Anselm was tieated by the king as if he had been on trial 
for contumacy. The bishops sided with the king; the 
laity took part mostly with* the primate. Anselm refused 
to renounce allegiance to the pope, but denied that this was 
incompatible with obedience to the king. The assembly 
bioke up without coming to a decision. William now tried 
to win over the pope and received a legate wlio brought 
with him the pall. In the hope of getting the legate to 
suspend Anselm, he consented to recognize Urban. But, 
when ho found that the pope had no intention of throwing 
over the archbishop, he reconciled himself with Anselm 
and allowed him to take the pall from the altar at Canter- 
bury, But it was not long before he found an opportunity 
of taking Ins revenge. A contingent of knights sent by the 
primate to aid the king in his Welsh war (1097) was de- 
clared to be worthless, and Anselm was summoned to ex- 
plain his conduct at court. Tired of the persecution and 
despairing of reform, Anselm again asked leave to go to 
Eome. William, believing, whether rightly or not, that 
Anselm intended to appeal against him, refused his request. 
Twice repeated, it met with the same answer. Anselm 
was charged with having broken his oath to observe the 
laws of the kingdom in threatening to leave England with- 
out the king’s permission. He answered that he had only 
sworn to the laws subject to his duty to God and the verdict 
of his conscience. This answer alienated many who had 
supported him on the previous occasion. He was asked 
to swear that he would not appeal against the king, and 
on his refusal “was ordered to leave the country. In October 
1097 Anselm left England. William at once seized the 
archbishopric and kept possession of it till his death. 

The unscrupulous tyranny which Rufus displayed in his 
quarrel with Anselm was equally characteristic of his tem- 
poral government. The feudal customs of aids, reliefs, 
escheats, <fcc., were developed into a great system of extor- 
tion. The townsfolk and the cultivators of the soil were 
weighed down by heavy; taxes. The forest laws were carried 
out with ruthless severity. On the other hand, order was 
maintained) and the tyranny was to a certain extent veiled 
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or limited by the frequent u*e which William made of his 
gicat councils, in the trials of great men like Odo, in the 
declaration of war, in the settlement of disputes &uch as that 
with Anselm. It is clear that the national assembly was 
neither extinct nor inefficient during tins leigu. It was m 
this penod too tliat the office of justiaai became pel man cut 
in the pci son ol "William’s chief mimstei, Ralph Flambaid, 
although in his hands its powus suae used lncitly in 
support of despotism. 

In his pm a to ckaiacier William Was as vicious as m 
his public capacity Tie was tyianmcal. He uas liaisli and 
violent, extiavagant and lustlnl, legal dless oi God and 
pitiless to man. He had a strong vein of mockuy and 
sarcasm, and no little of the grim Nonnan humour. Almost 
the only redeeming feature of his ihaiacter is his chivalrous 
observation of his plighted uoid; but for oidmaiy pi onuses 
or obligations he had no lespect. He died multi mys- 
terious circumstances in the New Foiest, Hump dine, on 
2d August 1100, William II. was not married; he was 
succeeded by his brother Homy. 

Authoutub .— Oirteucms Vitalis, Ihstonu Lcoloiastucr, Gioffuj Gamut, 
Ihtfoitc dti> AngUs ; Eadmti, H^touo Kovonm , tin Anglo buwn < In n h , 
Fi icrnan, llcijn oj William Jiufus. (G W. F ) 

WILMAM III. (1650-1702), king of England and prince 
of Orange, 1 was the son of William II., stadth older ot tlu 
United Netherlands, and Mary, daughter of (ffiailts 1. 
of England. was born on 14tli November 1650. Ills 
father died eight days before his birth, wheicupon the 
states-general abolished the office of stadtholcler. As he 
grew up, William became the head of the party, at once 
democratic and monarchical, which was attached to the 
house of Orange. But all power was concentrated in the 
liands of John de Witt and other leadeis of tiie rival or 
aristocratic republican party. Hence William learned 
caution, reserve, insight into character, and the ait of 
biding his time. 

When, however, France and England declared war upon 
the Netherlands in the spring of 1672, the rapid success 
of the French arms, and the rejection by Louis of tlie 
terms offered by the Dutch Government, produced a revolu- 
tion in favour of William. A popular rising obliged De 
Witt to lepeal the perpetual edict (which ratified the sup- 
pression of the stadtholdership in 1667), and on 8th July 
1672 the prince of Orange was declared by the states- 
general stadtholder, captain-general, and admiral for life. 
The revolution was followed by a riot in which John and 
Cornelius de Witt lost their lives. There appears no evi- 
dence connecting William with the attack on the De Witts , 
but he made no attempt to punish it : on the contrary, he 
rewarded the leaders. Then, rejecting the outrageous terms 
offered by the allies, he placed his private fortune and the 
revenues of his offices at the disposal of the state, and 
declared himself ready to die in the last ditch. In order 
to check the French advance the sluices were opened and 
vast tracts of country placed under water. The Dutch 
fleet prevented an English landing. An alliance was made 
with the elector of Brandenburg, whose forces effected a 
useful diversion on the eastern frontier. Next year (1673) 
William lost Maastricht, but he more than balanced tills 
disaster by treaties with Spain and the empire. The war 
now began to turn in his favour. Early in 1674 the 
French troops evacuated Holland, and in February of the 
same year peace was made with England in the treaty of 
Westminster. As the tide turned, William’s allies became 
more active in his behalf. The league of The Hague, the 
first of those great coalitions by which he sought to set a 
limit to the aggressions of Louis XIV., was joined by the 
elector of Brandenburg, who had been obliged a year 

1 For some account of this family, see Holland, vol xij, m 74 
and 79 stj< 
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before to come to terms with France, and by several other 
Oennan pnnoes. In Flanders William himself opposed 
Coude and fought the indecisive battle of SencfFc (xYugnst 
167 1). For the next two ycais the war dragged on with- 
out veiy important results. William, although he had 
saved Holland, could not prevent France from winning 
places at the expense of the empne and Spain. In April 
1677 he was decisively beaten by tbe duke of Oileams 
ntar St Omer. A gieat pait of the Spanish Netherlands 
as well as Fi anche Comte was now in the hands of France. 
These advances caused much alarm in England ; and the 
piince of Orange linked Imnself closer to that country by 
marrying Mary, elder daughter of James, duke of York, 
in November 1677. Early next year William signed a 
treaty of alliance with England, the object ot which was to 
compel Louis to come to teims. Tho duplicity of Cliailes 
and the attitude of the country party in England, anxious 
for war with France but unwilling to put an army into 
the king’s hands, prevented this arrangement from taking 
effect. A fresh treaty was, however, made between the 
two powers (July), and the pressuie thus brought to bear 
upon Louis led to the peace of Nimeguen (August 1678). 
Four days after the peace was signed William attacked 
the French army under the duko of Luxembourg in its en- 
trenchments round Mons. A sanguinary but resultless battle 
ensued. William attempted to justify this bloodshed by 
the insufficient and incredible plea that he was not aware 
that the peace had been signed. He can hardly have washed 
to prolong the war ; but it is not surprising if he was dis- 
satisfied with a peace which gave Franche Comte and many 
places in the Spanish Flethei lands to France. 

During the years which immediately followed the peace 
of Nimeguen, Louis’s aggressive proceedings provoked a 
general uneasiness, of w T hich the prince of Orange made 
skiltul use. The French king had seized on William’s 
ancestral principality of Orange in the south of France. 
William declared publicly that he w T ould make Lotiis repent 
the outrage, and when called on to withdraw his words 
refused to do so. Personal affront was thus added to the 
national grounds of his hostility. The second of his coali- 
tions against Franco began by a treaty between the Nether- 
lands and Sweden (October 1681) for the maintenance of 
the peace of Nimeguen, which was soon joined by the 
empire and Spain, and by several of tho German states. 
When, however, Louis declared war on Spain, invaded the 
Spanish Netherlands, and even took Luxemburg (16S3-8 1), 
William could not persuade the states-general to raise an 
army, and the allied powers acquiesced in the truce of 
Eatisbon, which left tho French king in possession of all 
that he had won (1685). Certain claims on the Palatinate 
which Louis urged on behalf of his sister-in-law, the duchess 
of Orleans, gave William an occasion for organizing a 
further combination against him. In July 1686 the 
emperor, with the kings of Spain and Sweden, acting as 
members of tho empire, and the most important German 
princes entered into the league of Augsburg, which, how- 
ever, William did not himself join. 

Meanwhile, as heir presumptive to the English throne, 
he paid close attention to what was passing in England. 
He sought to win Charles by sheltering the duke of Mon- 
mouth during the exile to which his father had unwillingly 
condemned him. The same motives led him to dismiss 
the duke when James II. succeeded his brother, and to dis- 
courage the attempt which Monmouth made to win the 
crown. He also endeavoured to stop Argyll and his friends 
when they were setting out for England; and ho tried 
to dissuade Monmouth from his rash expedition, and to 
induce Mm to take service against the Turks in Hungary, 
and, when this failed, he sought, with as little success, 
to prevent his crossing to England. Throughout the 
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whole ciisis he showed a scrupulous regard for the ini crests 
of his father-in-law, which foitunately coincided with his 
own ; but at the same time he astutely avoided any 
step which would have alienated fiom him the constitu- 
tional paity. When, however, James II. began to show 
himself m his tine colours, William became the head of 
the opposition in England. As such, he stiongly disap- 
proved of the fiist Declaration of Indulgence (1686) and 
lcmonstrated with James on the mi constitutional nature 
of his act. 'When the king icqiiested him, a jear latu, 
to place Papists instead of Protestants in command oi the 
English icgiments then in the service of Holland, ho 
declined to do so, and rejected with equal thinness a 
demand from James that he should send the tioops back 
to England. Nevertheless he refused to listen to Mor- 
daunt’s premature suggestion that he should undertake 
an invasion in 1686, and, even when Edwaid Russell 
visited him at The Hague (May 1688), ho was unwilling 
to move "till ho was assured that the majority of the nation 
would be with him. The letter, signed by seven leaders 
of the two great English parties, which Admiral Ileibcrt 
carried to Holland (June 30) set his scruples at rest. 

On 30th September he issued a declaration in which lie 
recapitulated James’s unconstitutional acts, and stated 
that he was coming to England in order to secure the 
assembling of a free parliament, by whose decision he 
was lesolved to abide. On 2d November he sailed hom 
Holland, and three days later landed at Torbay. At first 
only few person-* joined him, but presently the gentry 
began to come in. James, who had massed his troops at 
Salisbury, was compelled by William’s advance and by 
the desertion of Chiu chill and others to fall back upon 
London. Here he attempted to treat with the invader. 
William, anxious to avoid all appearauco of conquest, 
consented to negotiate, and it was agieecl that a parliament 
should be summoned, both armies meanwhile holding 
aloof. James, however, attempted to leave the country, 
but was stopped and returned to Whitehall. For a 
moment he seemed to contemplate resistance, but William 
now insisted on his rctiiing from Loudon. His final flight 
relieved the prince of a great difficulty. On 19ih 
December William arrived in London, and at once called 
a meeting of peers and others who had sat in tho parlia- 
ments of Charles 11/ ’s reign. By their advice he summon* d 
a convention, which met on 22d January 1689 and settled 
the crown on William and Mary, who, after accepting the 
Declaration of Rights, were on 13th February proclaimed 
king and queen. 

The revolution had so far succeeded beyond expectation ; 
but William’s difficulties had only begun. His primaiy 
object was to bring England into the field against France. 
But he had first to secure his own throne, which was still 
endangered by resistance in Scotland and Ireland ; in order 
to do it with effect he had to gain the good wall of the Eng- 
lish parliament and to harmonize or control its two great 
factions, which, momentarily united by the imminence of 
despotism, were again almost on the verge of civil war. 
He wished to be superior to pari y, which he could only 
become by being independent of parliament, and this tho 
revolution had rendered impossible. The revolution was 
due mainly to the Whigs, who were therefore William’s 
natural allies ; but the political principles of the Whigs 
led them to curtail the power of the sovereign. The 
principles of the Tories were much more to his taste ; hut 
the Tories were disinclined to apply their principles^ on 
behalf of a sovereign whose title they could not conscien- 
tiously acknowledge. In selecting his first ministry 
William endeavoured to conciliate both sides and to hold 
the balance even. He eventually saw that such a policy 
was impracticable, and that, the nation having arrived at 
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its majoiity, ministers must represent the party which was 
stiongest in parliament. His natuial reluctance to recog- 
nize this change, or to give up any of the powers which his 
predecessors had possessed, led to not unfrequent collisions 
with parliament and exposed him to some humiliation, 
while the struggle between the two parties at times re- 
duced Mm to despair, and constantly hampered his action 
on the Continent. 

For nearly a year and a half after William’s acceptance 
of the crown he was occupied in forming the coalition 
against Louis XIV. known as the Grand Alliance. As 
stadtliolder of the United Netherlands, William had 
already entered into an alliance with the emperor. In 
December he joined the league as king of England, and 
in 1690 the coalition was completed by the adhesion of 
Spain, Brandenburg, and Savoy. William had thus 
gained his first great object : he had united Europe against 
the Bourbon. Meanwhile, however, his arms had made 
little progress in Scotland and Ireland. James had landed 
in Ireland in March 1689 and nearly the whole island was 
in his hands. The relief of Londonderry (July) and the 
battle of Newtown Butler (August) saved the north for 
William, but elsewhere Schomberg could make no way. 
Ln Scotland the convention had offered the crown to 
William and Mary; but in the battle of Killiecrankie (J uly) 
the clans under Dundee had routed William’s anny. The 
convention, which shortly after his accession had been 
turned into a parliament, met for its second session in the 
autumn of 1689, and the two parties quarrelled so violently 
over the Corporation and Indemnity Bills that William 
threatened to leave the country. He was induced by 
Nottingham and Shrewsbury to give up this intention, but 
in January 1690 he dissolved the parliament. William 
put an end to the quarrel about the indemnity by issuing 
an Act of Grace, which gave an almost complete amnesty ; 
and, after placing the government in the hands of the 
queen and a council of nine persons, he left for Ireland. 
The defeat of the English and Dutch fleets off Beachy 
Head and the repulse of the allied forces at Fleurus (June 
and^July 1690) were severe blows to William’s hopes; 
hut the former led to no important results and the latter 
was more than balanced by the victory which William 
won at the battle of the Boyne (1st July 1690). James 
fled from the country, and William entered Dublin in 
triumph. In September he returned to England, leaving 
Marlborough to conquer the south of Ireland in a short 
but brilliant campaign. Meanwhile the resistance in Scot- 
land had collapsed, and Mackay reduced the Highlands to 
tranquillity. In 1691 William was able to go abroad and 
to take the command in Flanders, where, however, his 
efforts were unsuccessful. 

The next year (1692) opened with the massacre of 
Glencoe. It is improbable that, in signing an order for 
the u extirpation ” of the Macdonalds, he intended that 
the order should be literally executed. Nevertheless, the 
order came from him, and he cannot be acquitted of all 
blame. About the same time the insecurity of Ms position 
was shown by the discovery of Marlborough’s treachery ; 
and Marlborough did not stand alone. While many whom 
William trusted or appeared to trust were intriguing with 
James, an invasion of England was being organized by the 
French Government. Fortunately, and in great measure 
owing to the politic conduct of Mary, the commanders of 
the fleet were induced to stand Arm, and the great victory 
of La Hogue (19th May 1692) put a stop to the projected 
invasion. But the fortune of war went against William 
on the Continent. He could not save Namur from the 
French, and he was severely defeated in an attempt to 
surprise the duke of Luxembourg at Steenkerke (4th 
August 16^2). Next year he was again beaten by the 
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same commander at Neerwinden (19th July). The battle 
of La Hogue had not given England the command of the 
seas, and French privateers inflicted great damage on 
English trade. In June 1 693 the Smyrna fleet v as almost 
entirely destroyed off Cape St Vincent. 

In spite of: tliese leveises William struggled on with 
indomitable courage, and he was well supported by the 
country. Parliament, under the skilful guidance ol 
Montague, adopted various important financial measures to 
meet the expenses of the war. The land-tax was re-assessed, 
the national debt created, the Bank of England established, 
and the coinage renewed (1693-95). In 1094 William 
confirmed the parliamentary system by giving his consent, 
though an unwilling consent, to the Triennial Act, and he 
recognized the principles of ministerial government by 
modifying the ministry, until in 1696 it was in thorough 
harmony with the parliamentary majoiity. In 1695 Wil- 
liam won his first important success on the Continent by 
recovering Namur* and, though no advance was made by 
the allies next year, the exhaustion of France was becoming 
more and more evident. At length, in March 1697, a con- 
gress met %t Ryswick, and in September peace was made. 
Louis was obliged to give up all (with the exception of 
Strasburg) that he had added to his dominions since 1678, 
and he recognized William as king of England. With 
the conclusion of the war the dread of a standing anny 
revived in England, and, much to William’s disgust, a vote 
of parliament reduced the military force to 10,000 men, 
although the question of the Spanish succession (see vol. 
ix. p. 580) was pending. The new parliament winch met 
early in 1699 reduced the army still further and resolved 
that it should consist solely of English troops, thus com- 
pelling William to dismiss his favourite Dutch guards. 
They went on to institute an inquiry into the manner in 
which the forfeited estates in Ireland had been disposed 
of, and in their second session (November 1699) they 
passed a* bill for the “resumption” of these estates. 
William died on 8th March 1702 from the consequences 
of a fall from his horse on 20th February. 

Authorities. —Burnet, Histonj of Ms own Times ; Yoltaiic, Siedc 
de Louis XIV,; Negotiations of the Count cPAmuac (Loudon, 1754) ; 
Negotiations relatives & la Succession d*Es$agne } &c., collected by 
Mignet (Paris, 1835) ; Lettres ct Mtmoires de Marie , 2 koine d' Angle* 
ten re, &c. (The Hague, 1880) ; Hands, Histoi'y of the Life and deign 
of William ILL (Dublin, 1749) ; Mackintosh, History of the devolu- 
tion in England ; Macaulay, History of England ; Ranke, English 
History. (G, W. P.) 

WILLIAM IV. (1765-1837), king of England, was the 
third son of George III, He was born at Windsor, 21st 
August 1765. When he was fourteen years old he was sent 
to sea as a midsMpman under Admiral Digby. Next year 
he sailed under Rodney and took part in the action off 
Gape St Vincent (16th January 1780). During the rest 
of the war the young prince saw plenty of service, for 
which he imbibed a strong liking, and so laid the founda- 
tion of his popularity. On the conclusion of the war ho 
travelled in Germany, visiting Hanover and Berlin, where 
he was entertained by Frederick the Great. In 1785 he 
passed for lieutenant ; next year he was made captain and 
stationed in the West Indies. Shortly after 1787, being 
tired of his station, he sailed home without orders, and 
was punished for Ms insubordination by being obliged to 
stay at Plymouth till his sMp was refitted, when he again 
sailed for the West Indies. 

In 1789 he was made duke of Clarence. When wav 
was declared against the French republic in 1793, lie 
strongly supported it and was anxious for active employ- 
ment ; but, though he was made rear-admiral of the red, 
he could obtain no command. Thus condemned to in- 
activity, he amused or revenged himself by joining the 
, prince of Wales and the duke of York in their opposition 
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to the king. . He threw himself into the dissipations of 
society, and his lieai ty geniality and bluff, sailor-like man- 
ner gained him popularity, though they did not secure him 
inspect. He took his seat in the House of Lords, vriiere 
lie defended the extravagancies of the prince of Wales, 
spoke on the Dboicc Bill, vehemently opposed the emanci- 
pation of slaves, and defended slavery on the ground of his 
( vperienet in thy West Indies. Meanwhile he formed a 
connexion with Mrs Jordan, the actress, with whom he 
lived on terms of mutual affection and fidelity for neaily 
tvu uty } eais, and the union was only broken off e\ entually 
f< >r political reasons. During all this period the prince had 
lived in comparative obscurity. The death of Piincess 
Charlotte in 1817 brought him forward as in the line of 
succession to the Clown. In 1818 he manied Adelaide of 
ftixe-Meiningen, a lady half his age, without special attiac- 
tions, but of a strong, self-w r illed nature, which enabled 
her subsequently to obtain great influence over her husband. 
On the death of the duke of York # in 1827 the duke of 
Glaiunce became heir to the throne, and in the same year 
lie w r as appointed lord high admiral. In discharging the 
functions of that office he endeavoured to assume indepen- 
dent control of naval affairs, although his patent precluded 
hint from acting without the advice of two members of 
hi council. This involved him in a quarrel with Sir 
George Oockbuin, in which he had to give way. As he 
htill continued to act in defiance of rules, the king was 
at I eng tli obliged to call upon him to resign. 

On 28th June 1830 the death of George IY. placed him 
on the tlirone. During the first two years of his reign 
England underwent an agitation more violent than any 
fiom which it had suffered since 1688. William IY. was 
well-meaning and conscientious ; but his timidity and irre- 
solution drove ministers to despair, while his anxiety to 
avoid extremes and his want oi insight into affairs pro- 
longed a dangerous crisis and brought the country to the 
v urge of revolution. Immediately after his accession the 
u volution of July broke out in Prance and gave a great 
impulse to the reform movement in England. The king, 
though he called himself an “old Whig,” did not dismiss 
the Tory ministry which had governed the country during 
the last two years of his brother’s reign ; but the elections 
for the new parliament placed them in a minority. Within 
a fortnight of the opening of parliament they were beaten 
on a motion for the reform of the civil list, and resigned. 
Lord Grey undertook to form a ministry, with the avowed 
intention of bringing in a large measure of reform. This 
was not in itself displeasing to the king, who had liberal 
tendencies, and a few years before had supported Catholic 
emancipation. But, when tho struggle in parliament 
began, his disinclination to take up a decided attitude soou 
exposed tho Government to difficulties. The first Eeform 
Bill was introduced on 1st March 1831 ; the second read- 
ing was carried on 21st March hy a majority of one. 
Shortly afterwards tho Government were beaten in commit- 
tee, and offered to resign. The king declined to accept 
their resignation, but at the same time was unwilling to 
dissolvo, although it was obvious that in the existing 
parliament a ministry pledged to reform could nob retain 
office. From this dilemma William was rescued by the 
conduct of the opposition, which, anxious to bring on a 
change of ministry, moved an address against dissolution. 
* ltegarding this as an attack on his prerogative, William 
at once dissolved parliament (April 1831), The elections 
gave the ministry an overwhelming majority. The second 
lleform Bill was brought in in June, and passed its third 
reading (21st September) by a majority of 109. A fort- 
night later (8th October) the Lords threw out fche Bill by 
a majority of 41. For an account of the subsequent stages 
of the struggle, see Obey, voL xi, pp< 191492. 
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During the rebt of his reign William IY. liad not much 
opjiortunity of active political interfeience, hub on one 
other occasion he made an unjustifiable use of his pie- 
rogative. Two years after the passing of the Eeform Bill 
the ministry of Lord Grey had become unpopular. In 
July 1831 Lord Grey himself letired and Loid Melbourne 
took the lead. There were divergences of opinion in the 
cabinet, and the king strongly objected to the ministerial 
policy respecting the Irish Church. On the shallow pre 
text that Lord Alfchorp’s removal to the Upper House would 
weaken the ministry in the House of Commons, where, 
however, they still had a majority, he suddenly dismissed 
them and summoned Sir Eobert Peel (14th NovembeiJ. 
Peel’s ministry, containing many members who had been 
in the government on the king’s accession, was called from 
its short duration “the ministry of the hundred days.’ 
Its formation clearly indicated that the Whig proclivities 
of the king, which had never been more than partial oi 
lukewarm, had wholly disappeared. The step was i egarded 
with general disapprobation. It was immediately followed 
by a dissolution, and the ministry soon found themselves 
in a minority. Beaten on Lord John Bussell’s motion le- 
specting the Irish Church (3d April 1835), Peel resigned 
and Melbourne again came into power. Under him the 
Whigs retained the lead during the remainder of the reign. 
This coup d'etat of November 1834 was the last occasion 
on which the English sovereign has attempted to impose 
an unpopular ministry on the majority in parliament. 

In May 18^7 the king began to show signs of debility, 
and died from an affection of the heart on the 20th of June, 
leaving behind him the memory of a genial, frank, warm- 
hearted man, but a blundering, though well-intentioned 
prince. He was succeeded by his niece Victoria. 

Authorities. — Correspondence of Earl Grey with William IV. and 
Sir Herbert Taylor , London, 1867 ,* Fitzgerald’s Life and Times of 
William IV. ; Gievillo’s Memoirs ; Memoirs of Sir Robeit Peel; 
Civil Correspondence of the DitLe of Wellington ; Walpole’s History 
of England ; Martineau’s History of the Peace ; Molesvv oi til’s History 
of England. (<J. W. P. ) 

WILLIAM, surnamedYhe Lion, king of Scotland from 
1165 to 1214. See Scotland, vol. xxi. p. 484. 

WILLIAM I, (1797-1888), king of Prussia and G&rman 
emperor, was the second son of Frederick William III. of 
Prussia and Louisa, a princess of Mecklenburg-Strelitz. 
He was born at Berlin cm 2 2d March 1797, and received 
the names of Wilhelm Friedrich Ludwig. He was a 
delicate child and had to be carefully nurtured. His con- 
stitution, however, was sound, and he became one of the 
most vigorous men in Germany. After the battle of Jena 
he spent three years at Konigsberg and Memel. Mean- 
while he had given evidence of sterling honesty, a strict 
love of order, and an almost passionate interest in every- 
thing relating to war. On 1st January 1807 he received 
an officer’s patent, and on 30th October 1813 was ap- 
pointed a captain. William accompanied his father in 
the campaign of 1814, and early in the following year 
received the iron cross for personal bravery shown at Bar- 
sur-Aube. He took part in the entry into Paris on 31st 
March 1814, and afterwards visited London. He joined 
the Prussian army in the final campaign of the Napoleonic 
wars, and again entered Paris. The prince was made a 
colonel and a member of the permanent military commis- 
sion immediately after his twentieth birthday, and at the 
age of twenty-one became a major-general. In 1820 he 
received the command of a division ; and during the fol- 
lowing nine years he not only made himself master of the 
military system of his own country but studied closely 
those of the other European states, In 1825 he was pro- 
moted to the rank of lieutenant-general, and obtained the 
command of the corps of guards. On 11th June 1829 he 
married Augusta of Saxo-Weimar. 
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On ilio death of his father in 1810 — the new king, 
Frederick William IV., being childless — Prince William, 
as heir presumptive to the tin one, received the title of 
prince of Prussia. He wa^ aho made lieutenant-governor 
of Pomerania and appointed a general of infantry. In 
politics lie was decidedly Conservative ; but at the outbreak 
of the revolutionary movement of 1818 he saw that some 
concessions to the popular demand for liberal forms of 
government w ere necessary. He urged, however, that 
order should be restored before the establishment of a 
constitutional system. At this time he was the best-hated 
man in (Icimany, the mass of the Prussian people believ- 
ing him to be a vehement supporter of an absolutist and 
reactionary policy. He was even held responsible for the 
blood shed in Berlin on 18th March, although he had been 
relieved nine days before of his command of the guards. 
So bitter w r as the feeling against him that the king entreated 
him to leave the country for &omo time, and accordingly 
he went to London, where he formed intimate personal 
relations with Prince Albert, Sir Ilobert Peel, Lord John 
Bussell, Lord Palmerston, and other English statesmen. 
On 8th June be was back at Berlin, and on the same day 
he took his seat as member for Wirritz in the Prussian 
national assembly, and delivered a speech in which he ex- 
pressed belief in constitutional principles. In 1849, when 
the l evolutionary party in the grancl-duchy of Baden be- 
camo dangerous, he accepted the command of “ the army 
of operation in Baden and the Palatinate, and his plans 
were so judiciously formed aud so skilfully* executed that 
iu the course of a few days the rebellion was crushed. At 
the beginning of the campaign an unsuccessful attempt 
was made on his life. In October IS 19 he was appointed 
military governor of the Bhineiand and Westphalia, and 
took up his residence at (Joblentz. In 1851 the prince 
was raised to the rank of a field-marshal and made governor 
of the confederate fortress of Mainz. When the king was 
attacked with a disease of the brain, Prince William 
assumed the regency (7th October 1858). 

Ou 2d January 1861 Frederick William IV. died, and 
his biller succeeded him as William I. For the internal 
conflict between the king and the house of representatives 
on the question of military reorganization, which filled up 
the first years of his reign, see Germany (vol. x. p. 51 0) 
and Prussia (vol. xx. p. 12). The events and results of 
the war with Denmark, and of that with Austria which 
arose out of the Schleswig-Holstein question, belong to 
the history of Austria and of Prussia, and have been already 
^described under those articles. The brilliant achievements 
of the army in this last contest finally convinced the king’s 
subjects that his aims had been wise. On his return to 
Berlin he was received witjj unbounded enthusiasm, aud 
from this time he was looked up to as a father rather than 
as a sovereign. On the outbreak of the war with France 
in 1870 all Germans rallied round the king of Prussia, 
and, when on 31st July he quitted Berlin to join his 
army, he knew that he had the support of a united nation. 
He crossed the French frontier on the 1 1th of August, and 
personally commanded at the battles of Gravelotte and 
Sedan. It was during the siege of Paris, at his head- 
quarters in Versailles, that he was proclaimed German 
emperor on 18th January 1871. On 3d March 1871 he 
signed the preliminaries of peace which had been accepted 
by the French assembly ; and on 21st March he opened 
the first imperial parliament of Germany. On 16th June 
he triumphantly entered Berlin at the head of his troops. 

After that period the emperor left the destinies of Ger- 
many almost entirely in the hands of Bismarck, who held 
the office of imperial chancellor (see Prussia). In his 
personal history the most notable events were two attempts 
upon Ms life in 1878,— one by a working lad called Hodel, 
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another by an educated man, Karl Nobiling. On the 
first occasion the emperor escaped without injury, but on 
the second he was seriously wounded. These attacks grew 
out of the socialist agitation ; and a new i eichstag, elected 
for the puipose, passed a seveie anti-socialist law, which 
was afterwards from time to time renewed. The socialists, 
however, far fiom being crushed, again and again gave 
proof of their power by returning a con&ideiable number 
of deputies to parliam&it. In the hope of alienating from 
them the mass of the -working class, Bismarck introduced, 
w r itk the cordial approval of the emperor, a series of 
measures for the benefit of the poorer members of the 
community. Until -within a few days of his death the 
emperor’s health was remarkably robust; he died at Berlin 
on 9 th March 1888. 

The reign of William I. maikcd an eia of vast impoitanoe in tlio 
history ot Germany. In his timePiussia became the fiibt power 
in Germany aud Germany the first power in Europe. These 
momentous changes wcio due in a less degree to him than to 
Bismarck andMoltke; ?>ut to him belongs the ciedit of haring 
leeoguized the genius of these men, and of having liustul them 
absolutely. . Personally William was a man of a singularly noble 
and attractive *»hai actor. H is supi eme wish w as to diselnirgf loyally 
the duties which had been imposed upon him, and he nevei shrank 
from any poisonal sacrifice that seemed to he demanded in the 
interests ot his people. The best traditions of the HokenzolJcins 
were maintained, not only by the splendour of the achievements 
with which his name will always be intimately associated, but by 
the simplicity, manliness, and upiiglrtness ot his daily life. 

WILLIAM IV. (1532-1592), landgrave of Hesse, well 
known as an astronomer, son of Philip the Magnanimous, 
was born at Cassel on 14th June 1532. During liis father’s 
captivity after the battle of Miihlberg (1547) lie carried 
on the government in his name for five years, and succeeded 
him on his death in 1567. At an early age he became 
interested in astronomy; and in 1561 he built an observa- 
tory at Cassel, where observations were regularly made, 
first by himself, afterwards by Bothmann and Burgi. The 
last-named \^as not only a very skilful mechanic (it seems 
probable that he applied the pendulum to clocks long be- 
fore Huygens did) but an original mathematician, who 
independently invented logarithms. William died on 25th 
August 1592. 

Most of the mechanical contrivances which made Tycho Biahc’s 
instruments so superior to those of his contemporaries w r eie adopted 
at Uas&el about 1581, and ftom that tune the observations made 
them seem to have been about as accurate as Tyclio’s ; but the le- 
sultmg longitudes were 6' too great in consequent e of the adopt* d 
solar parallax of S'. The principal fruit of the observations was a 
catalogue of about a thousand stars, the places of which w r crc deter- 
mined by the methods usually employed in the 16th century, con- 
necting a fundamental star by means of Venus with the sun, and 
thus finding its longitude and latitude, while other stais could at 
any time ho referred to the fundamental star. It should be noticed 
that clocks (on which Tycho Brahe depended veiy little) were used 
at Cassel for finding the difference of right ascension between Venus 
and the sun before sunset ; Tycho pieferred observing the angular 
distance between the sun and Venus when the lattoi was visible in 
the day time. The Hessian star catalogue was published in Lucius 
Barettus’s Uistoy ia Omle&Ust (Augsburg, 1668), and a number of other 
observations are to be found in Co&li ct Bidernm oi ro Err ant him 
Obstruct tioncs Kassiacaz, Leyden, 1618, edited by Snlllois (q.v , ). 
R Wolf, in his “Astronomische Mittheilungen,” No. 45 (Furtrl* 
jahrsschrift d. naturforschenden Qesdlschafl in Zurich ? 3 878), lias 
given a resume of the manuscripts still preserved at Cassel, which 
throw much light on the methods adopted in the observations and 
reductions. 

WILLIAM (1533-1584), surnamed the Silent, prince 
of Orange, count of Nassau, was bom at the castle of Dil- 
lenbnrg in Nassau on 16th April 1533. He was the eldest 
son of William of Nassau (died 1559) and his second wife, 
Juliana of Stolberg, a woman of remarkable piety and dis- 
cretion, who devoted much thought and care to the training 
of her children. In 1544 he inherited from his cousin 
Ben6 or Renatus the principality of Orange and the great 
estates belonging to his family in the Netherlands (see 
Holland, vol. xii. p. 74 sq.)± He was educated at the court 
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of Brussels in the Homan Catholic faith. Having attracted 
the attention of Charles Y., he was invested by the emperor 
at the age of twenty-two with the command of the army 
on the French frontier ; and it w as on his shoulder that 
Cliailes Y. leaned when in 1555, in the presence of a great 
assembly at Brussels, he tiansf erred to his son Philip the 
sovereignty of the Netherlands. Orange was also selected 
to cairy the insignia of the empire to Ferdinand, king of 
the Homans, when Charles resigned the imperial ciown. 
lie took part in* Philip II.’s first war with France, and 
negotiated the preliminary arrangements for the treaty of 
Cateau-Cambresis (1559). He w T as one of the hostages 
sent to France for the due execution of the treaty, and 
during liis stay in that country Henry If., who entirely 
misunderstood his character, revealed to him a plan for the 
massacre of all Protestants in France and the Netherlands. 
The prince w r as horrified by this disclosure, but said nothing ; 
and it was on account ot his extraordinary discretion on 
this occasion that lie received the surname of “the Silent.” 
The epithet is apt to convey a mistaken impression as to 
his general character. He was of«*a frank, open, and 
geneious nature, without a touch of moroseness in the 
ordinary intercourse of life. 

The persecution of the Protestants in the xTetlierlands, 
carried on with such reckless ferocity by Cardinal Gran- 
vella, led Orange, Egmont, and Horn, the most prominent 
of the great nobles, to protest against the violence of the 
Government; and in 1563 they wrote to Philip urging 
him to withdraw Granvella, and ceased to attend the state 
council. In the following year Granvella was displaced, 
whereupon they resumed their seats at the council ; yet 
shortly afterwards it was decided by Philip that the canons 
of the Council of Trent, the edicts, and the Incpiisition 
should ho immediately promulgated in every town and 
\illage of the provinces, and that the process should be 
repeated every six months. At the meeting of the state 
council at which this w r as formally decided ^Orange dis- 
claimed any responsibility for the consequences, and he 
whispered to his neighbour that now the most extra- 
ordinary tragedy the world had ever seen was about to 
begin. The proceedings of the Gueux or reforming party 
so alarmed the regent, Margaret of Parma, that she was 
persuaded to sign an accord, declaring the abolition of 
the Inquisition and granting liberty of worship in all 
places where the new forms of religion had been already 
accepted. In consequence of these concessions the great 
nobles undertook to restore order, the prince of Orange 
especially distinguishing himself at Antwerp. But Philip, 
who had been longing for an excuse to crush the inde- 
pendent spirits of the Netherlander, now resolved to send 
the duke of Alva into the country, with a Spanish force. 
Orange, since he could not count upon the hearty support 
of Egmont or Horn, had no alternative but to resign his 
offices and withdraw from the Netherlands (1567), taking 
up his residence at Dillonburg. He was warmly attached 
to Egmont, and before his departure, at an interview at 
'Willobroeek, urged him to seek refuge in some foreign 
land ; but Egmont was not to bo persuaded, and the two 
friends parted never to see one another again. 

Orange was repeatedly summoned to Brussels ; but lie 
declined to appear before the Council of Disturbances, 
on the ground that it had no jurisdiction over an inde- 
. pendent prince and a knight of the order of the Fleece. 
The havoc wrought by Alva filled him with grief and 
anger; and in 1568 he contrived to collect two forces, one 
of which, commanded by his brothers Louis and Adolphus, 
gained a victory in Groningen, where Adolphus fell. 
Alva, having ordered the execution of Egmont and Horn, 
advanced against Louis and defeated him in East Fries- 
land. Orange then invaded Brabant, but could neither 


bring Alva to a decisive engagement nor induce the people 
to rise against him. The army had there foie to he dis- 
banded, ami its disappointed leader joined Wolfgang 
of Zweibiucken in an attempt to aid the Huguenots 
Acting on the advice of Coligny, Oiange issued letteis of 
mark to seamen against the flpan finds ; and for years tbc 
“ sea beggars ” harassed the enemy along the coast, and 
often did no little harm to their own countrymen. In 
1572 the levolt against Spain was so far successful that 
Oranue resumed the functions of stadtholder of Holland 
and Zealand, a position to which he had been appointed in 
1559; but lie professed to lule in the name of the king, 
for as yet the people had no wish to throw off thur 
allegiance to the Spanish mown. Oiange had won their 
confidence not only by acting as their champion but by 
accepting the Protestant faith, fie had ue\or been an 
enthusiastic Catholic, and as a Protestant lie was dis- 
tinguished among the eminent men of his time by his 
mastery of .the tiue principles of toleiation. Meanwhile 
he had been using the utmost diligence in bringing to- 
gether 3 an army, and his brother Louis, by a brilliant 
stroke, had captured the city of Mons. On 15th July 
1572 the estates of Holland met at Dort, and, recognizing 
Orange as the legal stadtholder of Holland, Zealand, Fries- 
land, and Utrecht, voted the sums necessary for the pro- 
secution of the w T ar. In August he crossed the Meuse at 
the head of an army, trusting mainly to the promised 
co-operation of France. All his hopes, however, were 
shattered by the massacre of St Bartholomew. He was 
obliged to disband his troops, and Mons was le-taken by 
the Spaniards. * On 14th April 1574, at the village of 
Mook, near Nimeguen, the patriots were again routed, and 
Orange’s brothers, Louis and Henry, slain. But many 
fortified places held out, t and on 3d October Orange, 
who had ordered the country to be inundated, was able to 
relieve Leyden, which had for months been defended with 
splendid bravery and self-sacrifice. At length the brutality 
and despotism of the (Spaniards were so fiercely and gener- 
ally resented that Orange was able to enter upon a series 
of negotiations, which resulted on 8th November 1576 in 
the pacification of Ghent, signed on behalf of nearly all 
the provinces. By this treaty the provinces hound ifrbm- 
selves to drive the Spaniards from the Netherlands, to 
convoke the states -general, and to establish freedom of 
worship both for ltoman Catholics and for Protestants. 

Don John of Austria, Spanish regent of the Netherlands 
(1576-78), granted all the demands of the states; but 
Orange was suspicious of the intentions of the Govern- 
ment, and in no w r ay relaxed his vigilance. Troubles soon 
broke out, and Orange was called to Brussels to the aid of 
the states, being elected ruwaard (governor) of Brabant. 
When the archduke Matthias (afterwards emperor) was 
invited by the Catholic nobles *to accept the position of 
governor-general, Orange prudently refrained from resist- 
ing the scheme; and he acted with equal discretion in 
regard to the duke of Alen^on, who came nominally as the 
protector of the liberties of the Netherlands. Orange, 
however, retained in his own hands complete control over 
the movement in the seven northern provinces, which by 
the Union of Utrecht, signed on behalf of five of the pro- 
vinces on 23d January 1579, laid the foundations of the 
commonwealth of the United Netherlands. Orange’s rela- 
tion to the now federal republic was somewhat vaguely 
defined ; but in his lifetime it was not felt that there was 
any very urgent need for an exact delimitation of the 
relative functions of the executive and the legislative 
authorities. Negotiations for the conclusion of peace 
with Spain were carried on for some time in vain ; and in 
1580 Philip issued a ban against the prince, and set a 
price of 25,000 gold crowns upon his head. Orange pub- 
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liblied a vigorous “apology,” and on 26tli July 1581 ilio 
estates of the United Provinces formally renounced their 
alLegiancc to the Spanish crown. An unsuccessful attempt 
on the life of Orange was made in 1582. But on 10th July 
1581 he was shot dead in his house at Delft by Balthazar 
Gerard, who seems to have been actuated in part by fana- 
ticism, in part by the hope of gain, 

William of Orange was tall and well-foimed, of a daik complexion, 
with biown hair and eyes, lie was a man of a siugulaily upright 
and nolle cliai actor. H e has "been tliai god with excessive ami ntion ; 
hut his ruling motive was undoubtedly a love of justice, for the 
.sake of which lie often lisked liis life and willingly saeiiiieed his 
wealth aud leisure. Ho was a horn statesman, capable of forming 
wise and far-ieaching plans, ami of modifying them to suit the 
changing circumstances in which it w r as necessary to execute them. 
In moments of difficulty he displayed splendid lesouree and courage, 
and he had a will of iron, which misfortunes were never able either 
to bend oi to bieak. To him chiefly belongs the honour of having 
permanently crippled the tyrannical power of Spain, and of having 
founded the independence and greatness of the United Provinces. 

He was married four times. His wives were (1) Anne of Egmont 
(died 1558), by whom he had a daughter and a son, Philip William, 
who was seized by Alva in 1567 and sent to the court at Uadi id, 
where he was educated ; (2) Anne of Saxony (divorced in 1575, died 
in 1577), the mother of several daughters and of Maurice of Change 
(see Holland, vol. xii. p. 77) ; (3) Charlotte of Bourbon (died 1582), 
who had six daughters ; (1) Louisa, Coligny’s daughter, the mother 
of Frederick Henry of Orange (loc. ext., p. 79), who represented the 
family after the death of his two elder brothers, and succeeded 
Maurice as stallholder. 

See Schiller, GucKichte des Alfalfa dcr Vereinigteib Niederlande ; Klose, Wilhelm 
I. von Otanien ; Gachard, (Jonc&pondance do Guillaume le Tautunie and Cone- 
spondance de Philippa II. sur Its Affaires dts Puys-Bas ; Groen van Pnnstcrer, 
Archives on Cortespondunce Iiudite de la MaUon d’Otangc- Nassau; Juhte, 
Guillaume le Tacit urne d'aprh sa Correspondance et les PapUrs d'Etat ; Motley, 
The Huso of the Dutch Republic. (J. SI.) 

WILLIAM of Holland, second count of the name, was 
born about 1227, succeeded his brother Floris IY. in 1235, 
and was chosen king of the Bomans by the papal party in 
1247. See Germany, vol. x.-p. 491, and Holland, vol. 
xii. p. 71. He died on 28th January 1256. 

WILLIAM I., king of the Netherlands from 1815 to 
1840, was born at The Hague on 24th August 1772, and 
died at Berlin on 7th November 1843. His son, William 
H. (1792-1849), reigned from 1840, and was in turn suc- 
ceeded by liis son, William HI. (born 1817). See Hol- 
land, vol. xii. p. 83. 

WLLIAM, archbishop of Tyre, was doubtless a native 
of the Holy Land. He was perhaps born about 1137; 
but this is a mere inference from his own statement that 
he was still pursuing his studies “across the seas” when 
Amalric came to the throne (17th February 1163), and 
did not return till late in 1166 or early in 1167. As a 
child he had seen Ralph, the patriarch of Antioch, who 
died about 1141-42 ; ho remembered the fall of Edessa 
(December 1144); and he seems to call himself a con- 
temporary historian from the accession of Baldwin HI., 
an event which he dates 10th November 1142 {Hist. Her. 
Transmarin.^ xvi., pref., and xix. 4, 12). Unfortunately 
the chapter (xix. 12) which relates to his own early life 
has been excised or omitted from every MS. of his groat 
work now extant, — a remark which holds good, not only 
for the original Latin, but also for the 13th-century French 
translation. William was appointed archdeacon of Tyre 
at the request of Amalric on 31st August 1167. Next 
summer he was despatched on an embassy to the emperor 
Manuel. At the time of the disastrous campaign against 
Damietta (October-December 1169) he had to take refuge 
at Borne from the ts unmerited anger ” of his archbishop. 
About 1170 he was appointed tutor to Araalric’s son 
Baldwin, afterwards Baldwin IY. A very few months 
after Baldwin’s accession William was made chancellor of 
the kingdom (& October 1174), and less than a year later 
(13th June 1175) was consecrated archbishop of Tyre. 
The former office he still held in 1182, He belonged to 
the commission which negotiated with Philip of Flanders 


in 1177; and in the following October (1178) he was 
one of mx bishops sent to represent the Latin Church of 
the East at the Lateran Council (19th March 1179). He 
returned home by way of Constantinople, where he stayed 
seven months (October 1170— April 1180) with Manuel. 
This is his last authentic appearance in history ; but we 
know from his own works that he was writing his History 
in 1182 (xix. 20), and that it breaks off abruptly at the 
end of 1183 or the beginning of 1184. Some fifty years 
later his first continuator accused Heraclius, patriarch of 
Jerusalem, of having procured William’s death at Rome. 
This story, however, seems to be pure legend ; nor perhaps 
is much more credit to be attached to the theory that 
identifies him with the archbishop of Tyre sent over to 
Europe to preach a new crusade in 1188. It is true that 
Matthew Paris speaks of Henry II.’s receiving the cross 
from the hands of “ Willelmus episcopus Tyrensis ” ; but 
more contemporary writers omit the Christian name, while 
others write it Josce or Joscius. 

If not the greatest, William of Tyre is at least among the greatest, 
of medieval historians.^ liis Uistoria Rerum in Part ib us Trans - 
mtrinis Gcstarum is the main authority for the Latin kingdom of 
the East between 1127, where Fulcher of Chartres leaves olF, and 
1184, wheie Frnoul takes up the nanative. It was translated into 
French in the 13th century, or possibly before the end of the 12 th. 

A little later it was united to ErnouTs chronicle or that of Bernard 
the Treasurer, and continued in more than one form to 1249, 1261, 
or 1275. In this shape the combined histories form the Zivtr 
(V Oiitmncr (\ uoted byJoinville (cxvii, § 77), — the standard medi- 
eval account of the exploits of the Frankish warriors in the East. 
William’s own work consists of twenty-two books and a fragment 
(one chapter and a preface) of book xxiii. It extends from the 
preaching of the first crusade by Peter the Hermit and Urban II. 
to the end of 1183 or the beginning of 1184. Like William’s 
other work, the Histoiia da Orientalibas Principibu% it was under- 
taken at the lequest of Amalric, who was himself a lover of history 
and supplied the author with Arabic MSS. ; but, whereas the latter 
book (now unfortunately lost) was mainly based upon the writings 
of a certain “Seith, the son of Patrick ( Patricd ), patriarch of 
Alexandria,” of the Historia Transmarim its author remaiks, “ In 
this work we have had no guide, whether Greek or Arab, but have 
had recourse to traditions only, save as regards a few things that 
we have ourselves seen.” The “traditions” here spoken of must 
be taken to include the Gcsta Franco rum of Tudebode, Eaymund 
of Agiles, Fulcher of Chartres, and, above all, Albert of Aix. It 
is only with the accession of Baldwin I., even if so early as this, 
that William’s claim to originality can fairly be sustained ; and 
even here his narrative, till towards the close of book xiii,, is 
based upon that of Fulcher. From this point William of Tyre is 
indebted to no other historian. Of the remaining hooks two aio 
devoted to the reign of Fulk (xiv.-xv.), three to that of Baldwin 
III. (xvL-xviii), two to that of Amalric, and the rest to that of 
Baldwin IV. 

Ho mediaeval writer, except perhaps Giraidus Cambrensis, pos- 
sesses William’s power of delineating the physical and mental 
features of his heroes. Again, very few had his instinctive insight 
into what would be of real value to future ages : genealogy, topo- 
graphy, archaeology, social life (political and ecclesiastical), militaiy 
matters and naval, all find a due exposition in his pages. It is 
hardly too much to say that from his work alone a fainy detailed 
map of the Levant, as it was in the 12 th centuiy, might be con- 
structed 5 and it is impossible to praise too highly the scrupulous 
fidelity with which he defines nearly all the technical terms (whether 
relating to land or sea) of which he makes use. His chief fault is 
in the matter of chronology, where indeed he is not unfrequently 
at discord with himself. La the later books Ms information, even 
as regards what was taking place beyond the Nile or the Euphrates, 
as well as in Europe, is singularly exact. Nor did he consider any 
trouble too severe if by its means lie might attain to the truth. 
Though a man of great learning and almost certainly acquainted 
with Arabic and Greek, ne is as ready to enliven his pages with a 
country proverb as to embellish them with quotations from Cicero, 
"Virgil, Ovid, or Plato. He was a prelate of pious character, in- „ 
dined to see the judgment of God on the iniquities of his fellow- 
countrymen in every disaster that overtook liis native land and 
every Saracen success. 

WILLIAM of Ohamfeaux. See Scholasticism, vol 
xxi. pp. 422-423, 

WILLIAM of Lokeis, the first author of the Roman 
de b Rose } derives his surname from a small town about 
equidistant from Moutargis and Gien, in the old district of 
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the G&tinais, and in the present department of Loiret. 
This and the fact of his authorship may be said to be the 
only things positively known about him. The rubric of 
the poem, where his own part finishes, attributes Jean de 
Meung’s continuation to a period forty years later than 
William's death and the consequent interruption of the 
romance. Arguing backwards, this death used to be put 
at about 1260; but Jean dc Meung's own work has recently 
been dated earlier, and so the composition of the first part 
has been thrown back to a period before 1240. The 
author represents himself as having dreamed the dream 
which furnished the substance of the poem in his twentieth 
year, and as having set to work to “rhyme it" five years 
later. The general characteristics of the Roman will be 
found noticed under France (see volt ix. p. G43). It may 
be added here that, though the later and longer part shows 
signs of greater intellectual vigour and wider knowledge 
than the earlier and shorter, William of Lorris has more 
poetry than his continuator, made a much greater impression 
on the spirit of his own and following ages, and is to all 
appearance more original. The great features of his four 
or five thousand lines are, in the first place, the extraordi- 
nary vividness and beauty of his word-pictures, in which for 
colour, freshness, and individuality he has not many rivals 
except in the greatest masters, and, secondly, the fashion 
of allegorical presentation, which, hackneyed and wearisome 
as it afterwards became, was evidently in his time new and 
striking. There are of course traces of it before, as in some 
romances, such as those of Raoul de Houdenc, in the 
troubadours, and in other writers ; but it was unquestion- 
ably William of Lorris who fixed the style. And to have 
fixed a style which captivated Europe for at least two 
centuries, if not three, does not happen to many of the 
personages of literary history. 

The most convenient edition of the Roman de la Rose is that of 
F. Michel (2 vols., Paris, 1864). 

WILLIAM of Malmesbury. See Malmesbury, Wil- 
liam of. 

WILLIAM of Newburgh, born about 1136, was a 
canon of Newburgh in the North Riding of Yorkshire, and 
author of a valuable chronicle of English affairs from the 
Norman Conquest to 1197. He calls himself Gulielmus 
Parvus, and is Wnr»on + !y to «« William Petyt or 

-LI & tie. His work ( Gulielm i Neubrlgensis Rerim A ngl Icarum 
Libri V.) was edited by Silvius at Antwerp in 1567 and 
by Hearne at Oxford in 1719 (3 vols. 8vo) ; the latest 
edition is that by H. C. Hamilton for the English Historical 
Society (Ilistoria Rerum Anglicarum WillelmiParvi , S.T.JD,, 
Ordinis Sancti Augustini Canonici Regularis in Coenobio 
B. Marne de Novoburgo in Agro Eboracensi, 2 vols., 1856). 

WILLIAM of Occam. See Occam. 

WILLIAM of Wykeham (1324-1404), bishop of Win- 
chester and chancellor of England, was born in 1324 at 
Wickham in Hampshire. His father was a yeoman ; his 
mother is said to have been of noble descent. He was 
educated at the priory school, Winchester, at the cost of 
Sir John Scures, lord of the manor of Wickham and 
governor of Winchester Castle, who afterwards took him 
into his service. When he was twenty-two years old he 
passed into the service of Edingdon, bishop of Winchester. 
In 1347 the bishop introduced him to the king as a young 
man likely to be useful from his skill in architecture. 
•Edward LII., who was then completing the Round Tower 
at Windsor, made him his chaplain. But his employment 
for some time was mainly secular : he acted as guardian of 
several of the king's manors and as clerk of the works at 
Henley and elsewhere* La 1356 he was appointed surveyor 
of the works at Windsor, and a little later surveyor and 
warden of several other castlea In 1359 he began the 

* t Xl . X~ * A „x XT-WwdL.^-.- -X 


5 85 

Windsor, a work which occupied ton years. This building 
established his fame as an architect. Two years after its 
completion he was employed to build Queenborough Castle 
(Kent). Meanwhile he was also gaining experience in 
affairs of state. In 1360 he nm&t have been a member of 
the king’s council, for he appears as a ■witness to the 
ratification of the treaty of Bretigny. In 1304 he became 
keeper of the privy seal. In 1365 he was one of the 
commissioners to treat for peace with Scotland. And, 
although he was not yet in holy orders, ho was loaded by 
the king with preferments, one of which, the living of 
Pulham in Norfolk, involved him (about 1360) in a dispute 
with the pope. In fact he had attained to such eminence 
that Froissart says, “At this time there reigned in England 
a priest called Sir William de Wican, so much in favour 
with the king that by him everything was done." 

Early in life William had received the tonsure; but it 
was not till 1362 that he was ordained deacon and priest. 
In 1363 he became archdeacon of Northampton, and pro- 
vost and prebendary of Wells. Although at this time he 
possessed a number of prebends, it appears, from a return 
which he made in 1366 on account of a papal bull against 
pluralities, that he only held one benefice with cure of 
souls. On the translation of Bishop Edingdon in this year 
from Winchester to Canterbury William was nominated 
by the king to the vacant bishopric ; but the pope withheld 
his confirmation for some time, and it was not till October 
1367 that William was consecrated bishop of Winchester. 
A month previously he had been made chancellor of Eng- 
land. During his first chancellorship the war with France 
was renewed and went against the English. The blame 
for this fell in great measure on the ministry, and in 1371 
William resigned the great seal. But in 1373 he was 
one of a committee of the*Lords appointed to confer with 
the Commons on the question of an aid. About this time 
he fell out with John of Gaunt, with whom he hafr*pre- 
viously been on good terms. Since the overthrow of the 
clerical ministry in 1371 John of Gaunt had been practi- 
cally head of the government, hut the conduct of his sup- 
porters caused general discontent. In the “ Good Parlia- 
ment" of 1376 Lord Latimer was impeached, and the 
bishop was active in promoting his trial and punishment. 
This was a great blow to John of Gaunt, The death of the 
BkJLPHniie.b 1 ^RfLl37 6 cabled him to take his revenge. 
The bishop was attacked in the council on the ground~bf 
malversation and misconduct of public affairs during his 
chancellorship, condemned to pay an enormous fine, and 
deprived of the temporalities of his see. The other 
bishops took his side and regarded his punishment as an 
insult to their order. It was not, however, till after the 
accession of Richard II. (1377) that William recovered 
his position. He then received a full pardon, and was 
reconciled to John of Gaunt. 

During the next ten years he became more and more 
clearly identified with the constitutional or Lancastrian 
party. In 1380 and 1381 he was named on commissions 
for the reform of the king's household. In 1382 he took 
part in a conference with the Commons. Next year he 
successfully opposed a demand from the lords of the Scot- 
tish marches for a share in the public funds in order to 
defray the expense of guarding the border, a duty on the 
performance of which rested their title to their lands. In 
1386 he became one of the commission appointed to 
examine into the Exchequer and to act as a sort of council 
of regency. It was before this commission that the five 
“lords appellant" impeached Richard IP's favourites, 
who next year were condemned by the “Merciless Parlia- 
ment." A year later (1389) the king suddenly resumed 
the reins of power* In order, annarentlv^ tcL|pi^ 
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bifohop of Winchester, who after borne hesitation accepted 
the charge. lh> second duinodlorship lasted for two years, 
and mailed by efforts on his pait to lefonn the 
gm eminent and place it on a more constitutional basis. 
After he had held oliuo ioi a yeai he and his colleagues 
in the ministry resigned their appointments, and challenged 
a public inquiry into their conduct. This being pio- 
nounccd satisfactory, they resumed then- offices. The 
chancellor drew up rules for the conduct of business in 
the council, and from this time minutes of the proceedings 
were regularly kept. In 1391 lie aesigned the great seal, 
and thenceforward letixcd from public life. 

It is, however, as the founder ot two great colleges that 
William is principally known to fame. Iimnediatejy after 
his promotion to the bishopric of Winchester he appears 
to have begun to carry out his educational schemes. 
Between 1309 and 1379 he bought the land enclosed in the 
north-eastern corner of the city walls at Oxford on which 
New College now stands (see Oxford, vol. xviii. p. 97). 
Meanwhile he was taking steps to establish the sister 
foundation at Winchester. In 1378 he obtained a licence 
from the pope to found a college there, which was con- 
firmed by the king four years later. The ground on which 
Winchester College stands belonged partly to the bishop 
and partly to other proprietors, from whom he bought it. 
In 1387 he began to build, and the buildings were 
occupied by his scholars in 1393, though they do not appear 
to have been finished till 13Q5. When his two colleges 
were established and endowed, he provided them with 
statutes, which after several revisious took their final 
form in 1100. Nor does he appear to have neglected liis 
duties as a bishop. He visited and reformed the hospital 
of St Cross near Winchester; he corrected the abuses 
which had crept into the prisry of St Swithin ; and he 
rebuilt or transformed the nave of Winchester cathedral. 
He^kept a strict watch on the clergy under his charge, 
endeavouring to ensure their efficiency by frequently 
moving them from one living to another, and he promoted 
the material prosperity of his diocese by repairs of bridges 
and roads. In the relations between England and the 
papacy William of Wykeham strongly supported the 
nationalist policy of Edward III. The Statutes of Provisors 
and Praemunire met with his full approval. So far he 
was in accord with Wydij^but^ ho showed mcLsym - 
Antm iue^uSti^ of the reformer. Bishop 

Courtenay, who headed the attack on Wycliffe, was a life- 
long friend of the bishop -of Winchester, who published in 
1382 the interdict condemning Wycliffe’s heresies, and in 
1392 sat on an episcopal commission to try his follower 
Henry Crumpe. William of Wykeham died at Waltham 
on 27th September 1401, and was buried in the cathedral 
of Winchester. 

Authorities* — The episcopal register of William of Wykeham (pro 
served at Winchester ) 5 Walsingham, Historic* Anglicana ; Lowth, 
Life of William of Wykeham, Loudon, 1758 ; Walcott, William 
of Wykeham and his Colleges, 1852 ; Mobexly, Life of William 
of Wykeham, Winchester, 1887. (G-. W. P.) 

WILLIAMS, John 1 (1796-1839), English missionary, 
was bom at Tottenham near London, on 29th Juno 1796. 
He was trained as an ironmonger, and acquired while young 
considerable experience in mechanical work. Having 
offered himself to the London Missionary Society, he was 
sent, after some training, in 1816 to the South Sea Islands 
as a missionary. He was first stationed at Eimeo, in the 
Society Islands, where he rapidly acquired a knowledge of 
the native language. After staying there for a short time, 
he finally settled at Raiatea, which became his permanent 
headquarters. His success as a missionary here and 
elsewhere was remarkable. The people rapidly became 
Clfaristianjysed and adopted many of the habits of <£*$$»» 


of his labours among the Pacific Islands were essentially 
beneficial He tiavclled unceasingly among the. various 
island groups, planting stations and settling native mis- 
sionaries whom he himself had liamed. From the Society 
Islands he \isited the Heivey group* uheio he discovered, 
and stayed for a Considerable time on, the island of Raio- 
longa. Most of the inhabitants of the group weie con- 
verted in a remarkably shoit time, and Williams’s iniiucm o 
over them, as o'ser the people of other groups, uas \oiy 
great. Besides establishing Christianity and civilization 
among them, lie also, at their own request, helped them to 
draw up a code of laws for civil administration upon the 
basis of the new religion. ’While at Raiotonga he, with 
the help of the natives, built himself a ship, within about 
four months ; with fchis he returned to Raiatea, and made 
voyages among other island groups, including Samoa and 
the neighbouring islands. Williams returned to England in 
1834 (having previously visited New South Wales in 1821); 
and during his four years’ stay at home he had the New 
Testament, which he had translated into Rarotongan, 
printed. Returning in 1838 to the Pacific, he visited the 
stations already established by him, as well as se\ eral fresh 
groups. He went as far west as the New Hebrides, and, 
while visiting Erromango, one of the group, for the first 
time, was murdered by the natives, 20th November 1839, 

Williams was piobably on the whole one of the most successful 
of Chnstian missionaries, both as legards tlio extent and the pei- 
manence 0 i the woik he accomplished. His Nanutiw of Mis- 
sionary Enterprises m the South Sea Islands vas published in 1837, 
and foirned an important contribution to oui knowledge oi the 
islands with which Williams was a< quainted. See Mcm»u of John 
Williams, by Rev. Ebenezer Piout, London, 1813. 

WILLIAMS, Roger (a 1600-c. 1681), one of the 
founders of the colony of Rhode Island, North America, 
was bom either of Welsh or Cornish parents, but this as 
well as the date of his birth has been the subject of dis- 
pute. In early life he went to London, where his skill as 
a reporter commended him to the notice of Sir Edward 
Coke, who sent him to Sutton’s Hospital (Charterhouse 
school). From Charterhouse he went to one of the uni- 
versities, but whether to Oxford or Cambridge there is no 
direct evidence to show. The ^register of Jesus College, 
Oxford, has the following entry under date 30th April 
1624 : “ Roderi cus Wilham^ Jlius, _Qiilie|mi W illiams, do 
COhw'Agaicf Pleb., an. Nat, 18. If this 
the founder of Rhode Island he was of Welsh parentage 
and born about 1606. As Coke was a Cambridge student, 
the probability is, however, that Williams was sent there ; 
and a Roger Williams matriculated at Pembroke College 
of that university on 1st July 1625, and took his B.A. 
degree in January 1627. This Roger Williams was the 
second son of William Williams, and was baptized at 
Gwinsea, Cornwall, on 24th July 1600, a date which cor- 
responds with a statement regarding his age made by 
Williams himself. After leaving the university he entered 
on the study of law ; but, soon forsaking it for theology, 
he was admitted into holy orders and is said to have had a 
parochial charge. On account of his Puritan beliefs ho 
left England for Massachusetts Bay, where ho arrived in 
the beginning of 1631. He accepted an invitation to 
become pastor of a church at Salem, on 12th April 1631, 
the same day that the magistrates were assembled at 
Boston to express disapproval of the scheme. To escape 
persecution he went to Plymouth, beyond the jurisdiction, 
of Massachusetts Bay, and became assistant pastor there ; 
but in the autumn of 1633 he returned to Salem as assist- 
ant pastor, succeeding in the following year as sole pastor. 
Chiefly on account of his pronounced opinions regarding 
the restricted sphere of the civil magistrate in religious 
^natters, he <samo into conflict with $h court of Maesa- 
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few sympathizers in January 1636 for Narragansett Bay. 
At first they recehed a grant of land from an Indian chief, 
which L now included in Seckonk, Massachusetts, and 
began to build houses, but in June following he and fi\e 
others embuked in a canoe for Rhode I^and, and founded 
a settlement to which Williams, in lomcmbrance “of God’s 
providence to lum in his distiess,” gave the name ot Pro- 
vidence. In 1639 he was publicly immeised and became 
pastor of the fiist Baptist church of Pi evidence. As 
Massachusetts now began to claim jurisdiction o\ er Nar- 
lagansett Bay, Williams proceeded in June 1643 to Eng- 
land, and thiough the mediation of his friend Mir Henry 
Yane, whoso acquaintance ho had made at Massachusetts, 
obtained an independent charter, 14th March 164.4. In 
1619 he was cliosen deputy president. He again visited 
England in 1651 to obtain a more explicit charter, and 
remained there till 1654, enjoying the friendship of Milton, 
Cromwell, and other prominent Puritans. On his return 
to the colony in 1651 he was chosen president or governor, 
and remained in office till 1658. He lived to the age of 
eighty-four, but the exact date of his death is uncertain. 

Williams was the autlioi of a Keij into the Lctnguaye of the Indians 
of Amei a a (wiitten at sea oil his ilist voyage to England , London, 
1613, it printed in vol. l. of Collections of Rhodes Island Historical 
Socicly, 1827) ; Mr Cotton's Letter Examined and Answered, , 1611 ; 
The Bloody Tnwnt of Persecution for the Cause of Conscience , 1614 ; 
Quo k s of Highest Consul ration, 1644; The Bloody Teirnt yet 
more Bloody , 1652 ; The Huelrnj Ministry Hone of Christ's , 1652 ; 
Experiments of spiritual Life and Health , 1652 ; and Gioiye For 
Tnggal out of lus Bimows, 1676. A complete collection of all lii& 
lettus that lnvc been lecovercd forms vol. vi. of the Publications 
of the Naiiasfansett Club. See Lives by Knowles (1833), Gammell 
(1846), and Elton (1852); Spaik’s Library of American Biography ; 
Savage’s Genealogical Dictionary of New England Settlers ; Bio- 
graphical Cyclopedia of Representative Men of Rhode Island, 1883 ; 
Guild’s Account of the Writings of Roger Williams, 1862; and 
De\tei’s As to Roger Williams and his Banishment from Massa- 
chusetts Bay , 1876. 

WrLLUM, SPORT, a city of the United States, the 
county seat of Lycoming comity, Pennsylvania, is situated 
in the valley of the west branch of the Susquehanna rrv er, 
amid the hills of the Alleghany plateau, and is entered by 
four railway lines, — the Northern Central, the Philadelphia 
and Erie, the Philadelphia and Reading, and the Corning, 
Cowanesque, and Antrim. The city is somewhat irregularly 
laid out, and the streets are mainly unpaved. The popu- 
lation in 1880 was 18,934; in 1870 it was 16,030, 
Williamsport owes its importance chiefly to its large 
lumber industry. The healthfulness of its climate and 
the beauty of the surrounding scenery have made it a 
popular summer resort in recent years. 

WILLIBRORD, St, the apostle of the Frisians, was 
born about 657, His father, Wilgils, an Angle or, as 
Alcuin styles him, a Saxon, of Northumbria, withdrew from 
the world and constructed for himself a little oratory 
dedicated to St Andrew. The king and nobles of the 
district endowed him with estates till he was at last able 
to build a church, over which Alcuin afterwards ruled. 
Willibrord, almost as soon as he was weaned, was sent to 
be brought up at Ripon, where he must doubtless have 
come under the influence of Wilfrid. About the age of 
twenty the desire of increasing his stock of knowledge 
(r. 679) drew him to Ireland, which had so long been the 
headquarters of learning in western Europe. Here he 
stayed for twelve years, enjoying the society of Egbert 
and Wictbert, from the former of whom he doubtless 
received his first impulse to missionary work among the 
North-German tribes. In his thirty-third year (c. 690) he 
started with twelve companions for the mouth of the Rhine, 
districts were then occupied by the Frisians under 
tSeir king Rabbod or Radbod. After a time ho found in 
m&yor the palace, a strong aupMtgf, who 


Pope Reigius on St Cecilia’s Day C96. Bede say* that 
when he relumed to Fxiria his see was fixed in Utieclit. 
no now seems to have spent several years m founding 
churches and the woik of conversion, till his success 
tempted lum to pass into those parts ot the land which 
did not own the Frankish sway. Being kindly lccrived 
by Radbod, but failing to convert him, he passed on 
to Denmark, whence lie cauied away thnty boys to be 
In ought up among the Flanks, On his return he was 
wrecked on the holy island of Fosite (Heligoland), wheie 
his disregard of the pagan supeistition neaily cost him 
his life. When Pippin died, Willibioid found a supportei 
in his son Charles Martel, who, according to Alcuin ’s 
version- of the story, established the bishop in Utrecht 
upon lladbod’s death (719). At this time he w y as assisted 
for three years in his missionary woik by St Boniface (719- 
722). Of the later years of his life we have no special 
chronological details. He passed throughout his diocese 
on horseback, woiking petty miracles and prophetically 
anticipating the future gloiy of Chai les’s son Pippin at his 
baptism. He was still living wdien Bede wrote in 731, 
A passage in one of Boniface’s letters to Stephen III. 
speaks of liis pieaching to tho Frisians for fifty jeai&, 
apparently reclining fiom the time of his conseciation. 
This would fix the date of his death in 738; and, a^ 
Alcuin tells us he w T as eighty-one yoais old when he died, 
it may be inferred that ho was bom in 657, — a theoiy on 
which all tho dates given above aie based, though it must 
be added that they are substantially confirmed by the inci- 
dental notices of Bede. The day of his death w r as 6th 
November, and his body was buried in the monastery of 
Epternac, which he had himself founded. Even in 
Alcuin’s time miracles w r ege reported to be still wrought 
at his tomb. 

The tlnef authorities foi Willibroid’s life aie Alenin’s Vita fgilft 
hoidi, both in prose and in vase, and Bede’s Hist EccL, v. cc. 
9-11. See aUo Eddius’b Vita Wdfndu 

WILLIMANTIC, a borough in the town of Windham, 
Windham county, Connecticut, United States, is situated 
in a broken hilly country, on the Westfield river and on 
three railway lines, — the New York and New England, the 
New York, New Haven, and Hartford, and the Central 
Vermont. The po^dation in 1880 Avas 6608. The indus- 
tries consist chiefly of cotton manufactures, in which the 
town has acquired great prominence, owing to tho fine 
water power afforded by the Westfield river. 

WILLIS, Nathaniel Parker, (1806-1867), American 
author, was descended from George Willis, described as a 
“ Puritan of considerable distinction/ 5 who arrived in New y 
England about 1630 and settled in Cambridge, Mass. 
Nathaniel Parker was the eldest son and second child of 
Nathaniel Willis, a newspaper proprietor in Boston, and 
was born in Portland, Maine, 20th January 1806. After 
attending Boston grammar school and the academy at 
Andover, he entered Yale College in October 1823. 
Although he did not specially distinguish himself as a 
student, university life had considerable influence in the 
development of his character, and furnished him with much 
of his literal y material. Immediately after leaving Yale 
he published in 1827 a volume of Poetical Sletd/es, which 
attracted some attention, although the critics found in his 
verses more to blame than to praise. It was followed by 
Fugitive Poetry (1829) and Poems (1831). He also con- 
tributed frequently to magazines and periodicals. In 1 829 
he started the American Monthly Magazine) which was 
continued from April of that year to August 1831, but 
failed to achieve success. On its discontinuance he went 
to Europe as foreign editor and correspondent of the Few 
lork Mir ror , , $0 fti* journal he couftfjpj wmmmmm 
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published at Loudon m 1835 ( 3 vols ; Philadelphia, 1836, 

2 voK and first < omplete edition, New Y oik, lb tl) Then 
\rvil and iapid sketches oi scenes and inodes ot lile in the 
Oil Woiid at once gained them a wide popularity, hut he 
was censuied by some cntics ioi indiscretion m reporting 
con vei sat ions m pmate gxthenngs Notwithstanding, 
howevei, the small affectations and foppenes which wue 
his besetting weaknesses as a man as ■well as an author, 
the giace, case, and utistie finish of his style won geneial 
recognition His bhnqsby Paper % containing de&ciiptions 
of American lile and adventure, republished m 1636 under 
the title Ini ling* of Adi entur e, wei e as successful m England 
as were his Pencilling^ by the Way m Amend He also 
published while m England J Maine and Othei * Poems 
(London, 1835, NewYoik, 1837), which was introduced by 
a pieface by Bairy Cornwall After his marnage to Mary 
Stace, daughter of General btace of Woolwich, he returned 
to Amenca, and settled at a small estate on Oswego Cieek, 

■just above its junction with the Susquehanna Heiehe 
lived off and on horn 1837 to 1842 and wrote Letters pom 
Unde ? a Budge (1840), the most charming of all his works 
Dunng a short visit to England in 1839 40 he published 
Two Ways of Dying toy a Husband Returning to New 
Yoik, he established, along with George P^Moins, a news 
paper entitled the Evening Mirror On the death of his 
wife m 1845 he again visited England Returning to 
kmenca m the spimg of 1846, he again mauied, and 
established the AT ttional Pi ess, Sfterwaicls named the Home 
Journal In 1845 he published Da slits at Life , m 1846 a 
collected edition of his Prose and Poetual Worh, m 1849 
Ruud Litters, and m 1850 Life Here and There In the 
last mentioned yeai he settled at Idlewild, aud on account 
of failing health spent the remainder of his life chiefly m 
retirement Among his latei woiks were Hur ry graphs, 

185Jb Outdoors at Idlewild, 1854, Ragbag , 1855, Pearl 
Pane, 1856, and the Convalescent, 1859 He died 20th 
July 1867, and was buned m Mount Auburn, Boston 
His Pon?i?, with memoii, appened m 1867, an English edition of 
his Poem m 1868, md a Selection fron his P ose Writings edited 
by Ileniy A Beeis, New Yoik, 1885 His Lift, by Hemy A Bteis, 
appealed m the senes of Amei lean Mm of Letter s the same ycai 
WILLIS, Thomas (1621 1675), English physician, was 
bom at Great Bedwm, Wiltshire, on 27th January 1621 
He ^studied at Ghust Church, Oxford, and when that city 

b^re arms foi the Royalists 
He took the degree of bachelor of medicine in 1646, and 
aftei the snnendei of thq garrison applied himself to the 
practice of his piofession In 1660, shortly after the 
Restoration, he became Sedleian professor of natuial phxlo 
sophy m place of Dr Joshua Cross, who was ejected, and the 
same year he took the degree of doctor of physic In 1664 
he discovered the medicinal spring at Astrop, near Brackley 
m Northamptonshire He was one of the first members 
of the Royal Society, and "was elected an honorary fellow 
of the Royal College of Physicians in 1664 In 1666, after 
the fire of London, he removed to Westminster, on the in- 
vitation of Dr Sheldon, archbishop of Canterbury Theie 
he rapidly acquired an extensive practice, his reputation 
and skill marking him out as one of the first physicians of 
his time He died at St Mai tin's on 11th November 
1675 and was buned m Westminster Abbey* 

Willis was admired for his piety and chanty, for his deep insight 
into natural and experimental philosophy, anatomy, and chemistiy, 
aM foi the elegance and punty of his Latin style Ho wiote in 
EngMi A Hmm md Masy Method for Preserving those that mo 
Wmfhmiht Infednon of the Plaque, and for Owing such as are 
Infected \ His Latimrorks were punted in two vols 4to at Genova 
in 1670, at Arnsmjam m 1682 His grandson, Browne Willis, 
fas the author of sev^al antiquanan works 

Totts (1800- 18631 English I ejecte d 


near Bnmm^ham, on 15th September 1800 At the a to e 
ot fomtecn he was apprenticed to William Radclifft, a 
Bumm & ham engiaver, and m 1823 he went to London 
and was employed for thiee yeais by Charles Heath He 
was aftei waids engaged upon the plates of Brockedons 
Passes of the Alps and lumei s England tn l Walt * He 
engiaved after Chalon, Leitcli, Stanfield, Landstei, East 
lake, Creswick, and Ansdell, and especially after Luma, 
from whose Alnwick Castle by Moonlight, the Old I cine 
rme, Mercury and Argus, Ancient Rome, and the sub 
jects of the Rivers of France he executed many adnmablo 
plates He was elected an associate engiaver of the Roy d 
Aeademy m 1843 He died on 12th Maich 1S63 
WILLOW ( Sahx\ a veiy well marked genus of plants 
constituting, with the Poplar (Populw), the older S ah a 
ceoe Willows are tiees or shrubs, \arymg m statuie liom 
a few inches to a hundred feet, and occumng most abund 
antly m cold oi temperate climates m both hemispheits, 
and geneially m moist situation^ They aie not unique 
sented m the tiopics, but have hitheito not been diseovcxecl 
m Australia or the South Sea Islands Then leaves aie 
deciduous, alternate, simple, geneially much moie long 
than bioad, whence the teim willow leived has become 
pioverbial At then base they aie provided with stq tiles, 
which aie also modified to form the scales investing the 
wmtei buds The flowers aie borne in catkins oi amci ta, 
which are on one tree male only, on another female I a< h 



Y blow (1) Leaf shoot , (2) male c itkm , (8) male flower , (4) f male 
catkin , (5) female flower (6) capsule, openul , (7) see 1 

male flower consists of a small scale oi bract, m whoso axil 
are usually two, sometimes three, rarely five stamens, and 
still more rarely a larger number In addition there is a 
small glandular disk, which assumes different shapes m 
different species The female floweis are equally simple, 
consisting of a bract, from whose axil arises usually a very 
short stalk, surmounted by two carpels adherent one to the 
other for their whole length, except that the uppei ends of 
the styles are separated into two stigmas When npe the 
two carpels separate m the form of two valves and liberate 
a large number of seeds, each provided at the base with a 
tuft of silky hairs, and containing a straight embtyo with- 
out any or albumen tt 
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Some pollen must also be transposed by the wmd to the 
£ male flower^ Ihe tuft of hans at the base of the seed 
djubtlcss facilitates lapid dispersion of the seed, eaily 
^animation of which is icndeied desnable owm^ to its 
t unity and the absence of any pcnspeim Although the 
limitations of the to cnus aie well marked, and its ieeo to m 
tiou m consequence easy, it is otheiwise with ie a ard to 
the species The & ieatest fhffcxcnce of opinion exists 
im >n ^ botanists as to their numbei and tlie hounds to he 
assign d to etch The cross fertilization that takes place 
between tho species of course intensifies the difficulty 
Andusssn, a Swede, spent neaily a quarter of a centuiy m 
then investigation, and ultimately published a mono^iaph 
wlueh is the standard authonty on the sub]ect He admits 
al out a bundled species Some botafhsts have enumerated 
eighty species from Gneat Britain alone, while otheis count 
only a dozen 01 fifteen To lllustiate the gie^t perplexity 
^mioundmg the subject, we may mention that to one 
species, aS ni(j)uan <?, one hundred and twenty synonyms 
hive been attached Some of these are doubtless such as 
no hot mist, with adequate material for forming an opinion, 
would accept , but, aftei making the necessary deductions 
foi actual mistakes and misstatements, theie still remains 
a 1 u n o number upon which legitimate differences of opinion 

I i q\ ail And *- 1 sson say s that he has rarely seen tw o speci 
nuns of this species which wcie alike m the collective 
tlni ictcrs offeied by the stature, foliage, and catkins No 
lx ttci exanq le could be found of the almost limitless vana 
tic n m so called species, so that the attempt to define the 
indefinable can at best result only m an arbitrary grouping 

lew 0 nualmc to uatti claims to notice fiom an economic point 
< f vi w As tunic i tites many ol the species are v iluable hom 

II n npiht} of ta iowth ml foi the poluctim cf li to ht dm able 
% d, su vie il It ioi man} imposes Among the best tices oi tins 
1 ml n b trifihs especially the \ancty known is S fiagili 

\ n 11 tui, iiul 8 alia, the white oi Huntingdon willow 
lhf*e tuts no usuill} founl ^rowing by nveis banks oi m otliu 
it oist u ill ns an l au genenlly pollaidtd foi t^o purpose of 
<r tumg a a >p of stuight \ olt s Hus plan is, howevci, objection 
tl lo is indue ing dec ly in the eentie of the tiunk Y hue poles 
uc u jun 1 it is lettu to licat the tiees as coppice and to cut the 
flunk 1 v 1 with the soil S' Capita a lud^uow tuc generally 
w m In i situations It is a useful timbei tiee, and its wood 
like 111 it of S alia, is pi/ed m the uianulactuie of chucoal Its 
itkms au cello tc l m Lnghnd m eelcl lation of Film feunda} , the 
guly colourcl flow us bung avaihble m early spang when othu 
decoutions of the kind ate scare* Ceitim soits of willow aie 
in*, ly used foi basket making and wicker woik The specus 
enq loytcl in tin® pm pose aie mostly of shiubby habit, and aie 
1 now a under the collective name of osieis Tho best for planting 
kcoi lm n t ) Mi S almg, is the bittei osier, S purpwca planted 
on neb well drained soil, subject to occasional unmeision, this 
willow maybe giown profitably foi basket w oik It is also well 
ulmfced foi foimmg wind brciks or screens, oi foi holding the 
bulks oi sti earns and pievcntmg tho umovai of the soil by the 
cuncnt 8 wmmh* is ono of the best of the green osieis suitable 
fa hoops and valuable for retaining the soil on sloping embank 
mints S utcllim yields the yellow osieis Osieis aie laigely 
impoitt 1 into ExigUnd fiom Belgium and Trance, but might with 
idMutago be much more abundantly grown m tho United King 
dom tlnn they au They aie easily piopagated by truncheons oi 
cuttings, inserted in a slanting dnection into the soil foi a depth 
of 6 to 10 indies Mr Scaling recommends that the} be planted 
18 inches apit, thus employing about 20 000 cuttings pm aae, 
the whole cost of planting bung estim ited at £25 the aue A crop 
is obtained tho thud yeai after phntmg, and one may bo expected 
annually foi the succeeding ten yoais The avciage yield is cited 
at 8 to 7J tons, ranging m pnee fiom £2, 10s to £ 3 , 10s a ton 
(unpeoled) Land unsuitable for loot or gram crops can bo utilized 
* ioi the growth of osieis but, as m the case of all other plants, 
good cultivation, including the selection of soits appiopnate to the 
locality, drainage, manure, &e , ensures the best return 8 auwm 
mta and other species do well by the seaside, and are serviceable 
as wind-screens, nmse^tiees, and hedges 8 daphnvides, 8 
and other dwarf kinds are useful for binding heathy or sandy soil 
In addition their use foi timber or baskebmahng, willows con 


is a gieat favoui t while the hooi mg halit cf the w ceiin., willow 
len lus it vu 3 attracts c Though nan ed 8 lab flun i t it is it illy 
a li atm olChmi the willow of Lhc fiupli t s (Is c\uvu ) bcin & 
in all ji babilityioj ihseijh itici $ / l jl it ass metimes 
si 1 cn of as 1 of e b w lllow ha\ mg l cn cull n atul 1 3 th it i oct oi 
& Hai oleon s w lllow because his 1 ml at St 1 Ielui i is ei sh i low l 
1 3 a tiec f this speues fi 1 1 winch mm3 offsets exist 01 1 1 j utul 
to exist m molem ^nUns S ? jah Ins vay wlutc siheiy 
1 a\es & 10b 1 11 f l a is lem likable foi its vei} nan w li ives 
— puiplisli above siluij I encatli 

WILLUGHB\, Tkxncis (1635 1672) English 01 m 
thologist and ichthyologist, who is meinoiable as the pupil, 
hiend, and patron as well as the active and oiigmal co 
woiktr of John Bvy Q v), and hence to be reckoned as 
one of the most impoitant pitcunsois of Lmnjtus He 
was the son of &11 Tiancis Willughby, and was boin in 
1635 His connexion with Bay dated from his studies at 
Cambridge (1653 59), and, after concluding his academic 
life by a bnef sojourn at Oxfoid, and acquiring consider 
able experience of travel m England, he made an exten 
sive Continental toui m his company The specimens, 
figures, and notes thus accumulated were m great paxt 
elaborated on his letuin into lus Oi mtkologi t, w hich, how 
evei, he did not h\e to publish, having injured a natuially 
delicate constitution by alternate exposure and ovei stucB 
This work was published m 1676, and tianslatcd by Bay 
as the Oi mthdoyy of Fi WiUujhhy (London, 1678, foi ) , 
the same friend published his Histona Ft sc mm (1686, foi ) 
Willughby died on 3d July 1672 

In La} s picface to the fomei woik ho gives lYilluglily mu h 
of the ci edit usually issi to ned to himself both as cutic md s} stun 
itist Thus, while founding 011 Gesnei anl Alliovandus, le 
omitted then melcvancies, bun^ caiehil to exclude ‘ luci vJ} pin s, 
emblems moials, fables, presages or ought else pti taming to divmit} , 
thics gi animal 01 any soit of humane leumn^ anl pusent him 
[the leadm] with what pioperly belmgs onl} to natuml lustoi} 
V^am he not only devised a lhcial ke>s to his species and 1a 
l ut, that he might clear uj all these obscunfcies [of foimei w utu ] 
and lender the knowledge and distinction of species facile to ijl tint 
should come aftei, he bent hi& endeavours maml} to find out ccitun 
chaiactcn&tic notes of each kind while finally in apologi/mg foi 
Ins engrav m n s lie 3 et not unjustly cl inns that they aie 1 1 st an l 
ti uest of any hither to gi iven m hi ass See f ui tliei Oi kii tt >loc v 

vol vi 111 p 4 

WILMINGTON, the largest city of the State of Deh 
w no, XTnited States, and the county seat of New Castle 
county^ is situated between Brandywine and Chnstiana 
creeks and neai the Delaware nvei The site is low, but 
with sufficient slope to^affq id sui table diamage The 
sui rounding country is level ancTXertiie, and is devoted 
mainly to agncultuie and manufactures Wilmington is 
a railway eentie of considerable impoitance, being entered 
by the Philadelphia, Wilmington, and Baltimore, the 
Baltimore and Ohio, and the Wilmington and Noithem 
Bail ways The Brandywine and Christiana creeks aie 
navigable for vessels of light draught, and the Delaware 
can float \essels of the laige&t size and affords ample 
harboui accommodation The city is laid out quite legu 
larly The population, which m 1870 was 30,841, m 1880 
was 42,478 The manufactures m 1880 gave occupation 
to 7852 persons, the piincipal branches being the manufac 
ture of paper and of non and steel, shipbuilding, and 
waggon and carnage making The txade of the city is 
inconsiderable 

Wilmington was settled b> Swedes in 1638 The settlement 
was conquered by tlu Dutch, who m turn handed it ovm to the 
fingli&h It was charteied as a city m 1832 , md smee the middle 
of the centuiy his grown lapidlj 

WILMINGTON, the county seat of New Hanover 
county, North Carolina, United States, the principal sea 
port and the largest city of the State, is situated on the 
east bank of Cape Fear river, 30 miles from the ocean It 
has railroad communication to the north, south, and west, 
and this, together with its maritime UAflitnonm makea ft .an 
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are lumber (southern pine), naval stores, and cotton. The 
value of its exports by sea exceeds 000,000 annually. 
The city, which is in the main regularly laid out, had in 
1870 a population of 13, 110, and in 1880 of 17,330, of 
.whom 60 per cent, were Negroes. 

The site of ‘Wilmington was ongnnlly occupied by a tow n named 
Newton, 1 ml oat in 1733. The name v as ch mged to Wilmington 
.six: ycais latci. The place was intoipoiatul as a city in ibet). 
Dmim; the Civil War it was the principal poit oi enLiy toi the 
Con ft delate blooknde-t minus. 

WILMOT, John. See Rochester, E\el or. 

WILNO. See Vllna. 

WILSON, Alexander (1766-1813), “the American 
ornithologist,” was born in Paisley, Scotland, on 6 th July 
1766. His father, a handloom weaver, soon removed to 
the country, and there combined weaving with agiiculture, 
distilling, and smuggling, — conditions which no doubt 
helped to develop in the boy that love of rural pursuits 
and adventure which was to determine his career. At 
first ho was placed with a tutor and destiued for the church ; 
blit his father’s circumstances soon compelled him to 
apprentice the boy to his own trade. The lad’s real life, 
however, was spoilt in reverie and versification, and in long 
woodland rambles, in tlio course of which he combined his 
poetic Blueings with the keen observation of a naturalist, 
supplemented by the woodcraft of an accomplished poacher. 
As these tastes developed, he decided to exchange the loom 
for the pedlar’s pack, and then spent a year or two in 
travelling through Scotland, recording in his journal every 
matter of natural history or antiquarian interest, like 
another RibboJd or White of Selborne. Having incurred 
a short imprisonment for lampooning the master-weavers 
in a trade dispute, he emigrated to America in 1794. 
After a few years of weaving, peddling, and desultory 
observation, he became a village schoolmaster, and in 
1800 obtained an appointment near Philadelphia, where 
lie formed the acquaintance of Bartram the naturalist, 
from whom he received much instruction and encourage- 
ment. Under his influence Wilson commenced to draw 
birds, having conceived the ides^ of illustrating the orni- 
thology of the United States; and thenceforward he steadily 
accumulated materials and made many expeditions. In 
1806 he obtained the assistant-editorship of Mees's Encyclo - 
and thus acquired more means and leisure for his 
great work, the first volume of which appeared in the 
autumn of 1808, after which he spent the winter in a 
journey “in search of birds and subscribers.” By the 
spring of 1813 seven volumes had appeared; but the 
arduous expedition of that summer, in search of the marine 
waterfowl to which the remaining volume was to be de- 
voted, gave a shock to his already impaired health, and 
soon after he succumbed to dysentery after a short illness, 
dying at Philadelphia on 23d August 1813. 

Of his poems, not excepting the Foresters (Philadelphia, 1800), 
nothing need now he said, save that they no doubt &ei vod to develop 
his descriptive powers. His American Ornithology, * however, re- 
mains a fundamental classic. In the words of Jaidine, “Ho was 
the first who studied the birds of North America in their natural 
abodes and from real observation ; and his work will icmain an 
ever to bo admired testimony of enthusiasm and perseverance, one 
certainly unrivalled in description ; and, if some plates and illustra- 
tions may vie with it in finer workmanship or pictorial splendour, 
few indeed can rival it in fidelity and truth of delineation.” The 
eighth and ninth volumes were edited after liis decease by his friend 
Ord, and the woik was continued by Lacien Bonaparte (4 yds , 
Philadelphia, 1828-33). The American Ornithology was also repub- 
lished by Sir William Jardine (3 vols., Loudon, 1832), and an edi- 
tion of his entire works has been edited by llov. A. B. Grosail 
(Paisley, 187 6). A statue was also erected to him at Paisley iu 1876. 
WILSON, See Yobtrsmsm 

WILSON, (18124875), vice-president of the 

United Sfyfygr from 1873 to 1875, was bom at Farmington, 
N.SL on Ifith Febm ^rV 1812. && proper name was 
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very poor. At ten year* of age ho w T ent to w ork ab a farm- 
labourer. The boy wab greedy for reading, and before the 
end of his apprenticeship had read more than a thousand 
volumes. At the age of twenty-one, for some unstated 
reason, ho had his name changed by Act of the Legislature 
to that of Henry Wilson. Walking to Natick, Mass., he 
learned the trade of shoemaker, and by it supported himself 
through the Concord academy. After successfully estab- 
lishing himself as a shoe manufacturer, he became a noted 
public speaker in support of Harrison during the presi- 
dential election of 1840. For the next ten 3 ears he va*> 
regularly returned to the State legislature. Iu 1818 he 
left the Whig party and became a “Free Soiler.” The 
Free Soil party nominated him for governor of the State 
in J 853, but he was defeated. In 1833 he was sent to the 
United States Senate by the Free Soil and Democratic 
parties, and Remained there by re-elections until 1873. 
When the Civil War broke out he found a severe test 
awaiting him. He had been deeply interested from 1810 
until 1850 in the militia of his State, and had rLen 
through its grades of service to that of brigadier-general. 
He was now made chairman of the military committee, and 
in this position performed most laborious and important 
work for the four years of the war. The position offeied 
boundless and safe opportunities for becoming ■wealthy. 
But so far was Wilson from using them that he died poor, 
owing to his necessary neglect of his private affairs. 
Sumner says that in 1873 Wilson was obliged to borrow 
a hundred dollars from him to meet the expenses of his 
inauguration as vice-president. The Republicans nomi- 
nated Wilson for the vice-presidency in 1872, and he was 
elected ; but he died, before completing his term of service, 
at Washington on 22d November 1875. He left two 
small but useful works, Anti-Shivery Measures in Congress 
(Boston, 1864) and Military Measures in Congress (Hart- 
ford, 1868), and a larger work in three volumes, The Iiist 
and Fall of the Slave Power in America (Boston, 1871-76). 
His Life has been written by E. Nason and by J . B. Mann. 

WILSON, Horace Hayman (17864860), one of the 
most distinguished Orientalists of England, was born in 
London on 26th September 1786. He was educated for 
the medical profession, and on completing his studies went 
out to India in 1808 as an assistant-surgeon on the Bengal 
establishment of the East India Company. Instead of 
entering the regular medical service, however, his know- 
ledge of chemistry and the practical analysis of metah 
caused him to be attached to the mint at Calcutta, whore 
he was for a time associated with John Leyden, the Scottish 
poet and Orientalist. It was not long before he himself 
becarao deeply interested in the ancient language and litera- 
ture of India, and attracted the attention of Henry T. 
Colebrooke, the famous Sanskrit scholar, on whose recom- 
mendation he was in 181 1 appointed secretary to the Asiatic 
Society of Bengal. In 1813 he published the Sanskrit text 
— with a graceful, if somewhat freo, translation in English 
rhymed verse — of Kalidasa’s charming lyrical poem, tlio 
Meghadata , or Cloud-Messenger ( 2 d ed. 1843, 3d cd. 1867). 
He then undertook the arduous task of preparing the first 
Sanskrit- English Dictionary from materials compiled by 
native scholars for the college of Fort William, supple- 
mented by his own researches. The work appeared in 
1819, prefaced with an excellent general survey of Sanskrit 
lexicology. A second, much enlarged, edition, but without 
tlio introduction, was published in 1832, and has recently 
been reprinted at Calcutta. The appearance of the Do- 
tionary at once placed Wilson in the first rank of Sanskrit 
scholars ; and, while patiently pursuing his study of the 
writings and institutions of ancient India, he became one 
of the most telu&ble contributors to Asigfik 
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contributions to these journals may ha mentioned essays 
on the “Medical and Surgical Sciences oi the Hindus” 
(1823); the “Hindu Ilisioiy of Kashmir” (1824) ; “Hindu 
Fiction” (1825); and his masterly “Account of the lle- 
ligious Sects of the Hindus, their History, Doctrines, and 
Practices” (1828-32). In 1827 he punished Sehct Sped- 
mem of the Thru tie of the Hindu 4, in 3 vok, in which, 
besides a \ cry full and highly appreciative survey of Indian 
dramaturgy, which still le mains the standard authoiity on 
the subject, he offered elegant translations of six complete 
plays and short accounts of twenty-three others. This 
work was reprinted in London in 1S35, in 2 vok, and 
again in ’Wilson’s Collected IFofJis (vok xi. and xii.). Of 
considerable importance, alike to Sanskrit and vernacular 
students, and to Eastern antiquarians generally, was liis 
next publication, the Mackenzie Collection (2 vok, 1828; 
2d ed. in one vol., 1 882), being a descriptive catalogue of 
the extensive collection of Oriental, especially j?outh Indian, 
MSS. and antiquities made by Col. Colin Mackenzie, and 
purchased from his widow by the Indian Government, now 
deposited partly in the India Office, London, and partly at 
Madras. .Neither his extensive literary researches, how- 
ever, nor the official duties of an assay master and mint 
secretary, at any time prevented Wilson from taking a pro- 
minent part in all social amusements of the Anglo-Indian 
community of Calcutta, especially in musical and theatrical 
entertainments. His interest in political and economic 
affairs in India is shown by his Historical Sketch of the 
First Burmese War, with Documents , Political and Geo - 
graphical (1827, reprinted in London), and his Review of 
the External Commerce of Bengal from 1813 to 1828 
(1830), as well as by his History of British India from 
1805 to 1835 , in continuation of Mill’s History , 3 vols. 
(1844-48), and largely based on his personal impressions 
and recollections. He also acted for many years as secre- 
tary to the committee of public instruction. As such, he 
not only organized and superintended the studies of the 
Hindu College from the time of its establishment, but took 
a loading part in the promotion of public education among 
the natives, and the introduction of the English language 
and European science, although, as one of the staunchest 
opponents, on grounds of expediency and feasibleness, of 
the proposal that English should be made tho sole medium 
of instruction in native schools, he became for a time the 
object of bitter attacks. Long, however, before this con- 
troversy came to an end he had been called away to a 
different sphere of scholarly activity. In 1832 the uni- 
versity of Oxford, in recognition of his services to Oriental 
scholarship, selected Dr Wilson to bo the first occupant of 
the newly founded Boden chair of Sanskrit. Shortly after 
his return to England he was also appointed librarian to 
the East India Company. He now found himself in a 
position singularly favourable to learned research and 
literary pursuits ; and the long record of his subsequent 
work shows that he made the best of his opportunities, 
He immediately joined the Boyal Asiatic Society, and, 
mcceeding Colebrooke as director (in 1837), he was the 
very soul of the society up to the time of his death, scarcely 
a number of its journal appearing without some interest- 
ing contribution from liis pen. His death took place at 
London on 8th May 1860. 

Of these contributions we need only mention hero his “ Historical 
Sketch of tho Kingdom of Pandya” (1836), based on documents con- 
# tained in the Mackenzie collection ; the continuation of his “Ana- 
lysis of the Pur anas ” (1836), begun in the Bengal Society's Journal 

E ; “Civil and Religious Institutions of the Sikhs” and “Re- 
i Festivals of the Hindus ” (1848); “Analysis and Revised 
Translation of the Rock Inscriptions of Kapur di Giri” (I860) ; and 
his popular lecture “On tho Present State of the Cultivation of 
Oriental Literature ” (1852)* Hardly loss numerous, and certainly 
pot leaf valuable, m h& separate publications during this period, 
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Eastern inquiry. The most noteworthy of tho^o woihs aic the 
levt of, and commont.uy on, tin Sankliyakfaikd (1S67), being a vciy 
popular sunmuiy ot the Saukhya philosophy, with a translation 
(oi the text by Colebrooke, and the commontaiy by Wilson) ; tians- 
lation ol the FiJinu Purdm (1810, 2d annotated ed. by F. E. 
Hall ; IV 01 I v, vok u.-x. ) ; Aria tat Antigua, Jutapunes and Coins 
of Afghan ) ; ediuon of Busak unuinicfou ita (1840) ; 

ctrif of hid tanltevnwt,Judin<dj <U., Toms (1855) ; T) an dull on of the 
Fust Pour Adtfalas (lather moi e than one -hall) of tho St ten d Hymns 
of the Jliyudtr, 3 vok, 1850-57 ; Grammar ot th SamUit Lctn- 
</ mtj ( , in si vual editions ; and tuu Icetuies on the lit lupous Practice* 
and Opinions of the Hindus, dtlimed at Oxioul m 1840. I 11 the 

Collected Woils (12 vols.) the nioie -valuable of his papois and le<- 
tures toim tin 00 volumes oi essays on Attmh it Lite) atm 0 and ti\<> 
volumes of essays on The llthgiun of the I/indm, edited by Dr 
R. Rost. While in point of aeon ate scholarship Wilson was per- 
haps scarcely the equal ot Colebrooke, any defh ieney in this lcspei t 
is f.ir more than eountei balanced by the many-sidedness of Ids 
genius, by liteiary powers of a veiy high older, by his admirable 
aiiistie taste, and by bioad human sympathies, which enabled him 
iully to appreciate and enjoy the meats and beauties oi the ancient 
Indian literatuie. A considei able number ot Sansknt MSS. (540 
vols.) collected bj r Wilson in India aie now in the Bodleian. 

WILSON, John (1785-1854), better known as Christo- 
pher North (the pen-name which he used in his contri- 
butions to Blackwoods Magazine), was born at Paisley on 
1 8th May 1 7 85. His father, who bore the same name with 
himself, -was a wealthy gauze manufacturer of no particular 
family or educ^tiqn. His mother, Margaret Sym, was of 
gentler blood, possessing also beauty and talents. John 
was the fourth child, but the eldest son, and he had nine 
brothers and sisters. 1 He appears, like many Scotchmen 
of genius, to have been rather irregularly educated in his 
earlier days, — the best of his physical and sporting, if not 
of his scholastic, training being received at the manse of 
the village of Mearns, of which constant notices appear in 
the Essays . He was only twelve when he was first entered 
at the university of Glasgow, and he continued to attend 
various classes in that university for six years, being for the 
most part domiciled with and under the tutorship of Prof. 
Jar dine. His father’s death had immediately preceded Ms 
first entry at Glasgow. In these six years Wilson “ made 
himself ” in all ways, acquiring not inconsiderable scholar- 
ship, perfecting himself ill all sports and exercises, and 
falling in love with a certain “ Margaret,” who was the 
object of his affections for several years. The most curious 
literary memorial of these early years is a letter to Words- 
worth, written in 1802 without any personal acquaintance 
or introduction, and betraying not a little priggishness, an 
we should now count it, but in that respect only showing 
the difference of contemporary manners, and interesting as 
being the first evidence of what was nearly a lifelong 
connexion of admiring though sometimes recalcitrant 
criticism. 

In June 1803 Wilson was entered as a gentleman 
commoner at Magdalen College, Oxford. Men have 
seldom felt more than Wilson the charm which Oxford 
exercises on all but a very few, and generally (with some 
noteworthy exceptions, such as Gibbon and Jeffrey) very 
worthless, sons ; and in much of his later work, notably in 
the essay called “ Old North and Young North,” he has 
expressed his feeling. But it does not appear that his 
Magdalen days were altogether happy, though he perfected 
himself in “ bruising,” pedestrianism, and other sports, and 
read so as to obtain a brilliant first class. His love affairs 
with “Margaret” did not go happily, and he seems to have 
made no intimate friends at liis own college and few in 
the university. He took his degree in 1807 and found 
himself at twenty-two his own master ; and he had a good 

1 The youngest brother was James Wilson “ of Woodville ” (1793- 
1856), who became a zoologist of some repute. He contributed to 
Blackwood's Mnymim and to the Forth British and Qmrterly Meri&tcs t 
‘and wrote most of the articles on natural history ( “ Entomology,” 
“Helminthology” “Mammal^,” “ Ornitholo gy, ” “ Reptiles,” &o. ) in 
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income, no father or guaidian to control him, no property 
lequiiing management, and apparently was not under the 
influence ot the etiquette which in similar circumstances 
generally makes it necessary ior a young man to adopt some 
profession, it only in name. His profession was an estate 
on Wiiidexmcre called Eileray, and ever since imperishably 
connected with his name. Here he built, boated, wrestled, 
shot, fished, walked (lie was always an astonishing pedes- 
trian), and other w lse diveited himself for four years, besides 
composing or collecting from previous compositions a con- 
siderable ■volume of poems. "But "Wilson was too genuine a 
man to be happy without a wife, and in 1810 the place of 
4fi Maigaret " was taken by Jane Penny, a Liverpool gill of 
some family and fortune, whom he married on 11th May 
1811. The Isle of Palms, his fiist published volume, 
consisting of poems, was issued not long after this. Four 
years of man led life at Eileray succeeded, which, except 
as being happier and therefore less historied, do not seem 
to have differed much from the earlier four. Then came 
the event which definitely made a working man of letters 
ot "Wilson, and without which he would probably have 
pioduced a few volumes of verse and nothing more. His 
whole fortune, or at least the major part of it, was lost by 
the dishonest speculation of an uncle in whose hands, with 
no doubt rather culpable carelessness, Wihon had left it. 
At the same time this hard fate was by no means unquali- 
fied in its hardness. His mother had a house in Edin- 
buigli, in which she was able and w filing to receive her 
son and his family ; nor had he even to give up Eileray, 
though henceforward he was not able constantly to reside 
in it. He read law and was called to the Scotch bar, taking 
plentiful sporting and pedestrian excursions, on some of 
which his wife accompanied him, publishing in 1816 a 
second volume of poems (The^City of the Plague), and 
generally leading a very pleasant life, if not such an entirely 
independent one as formerly. The year 1817 was the 
turning point in Wilson's life. The famous Cevallos 
article, which resulted in the secession of Scott and other 
Tories from the Edinburgh Review and the establishment 
of the Quarterly , was years earlier; but there had still 
been no formal declaration that the “ Blue and Yellow" I 
was for Whigs only. Wilson was a Tory and the son of 
Tories (“If you turn Whig, John," said his mother to him, 

“ this house will not hold you and me "), but he was glad to 
accept ^ Jeffrey's invitation to contribute. Almost at the 
same time, however, a -4a»r-more suitable chance appeared. 
Wilson was not patient o| being edited, and his reckless 
humour as well as his political bias would in the long run 
have pretty certainly disqualified him for the Edinburgh 
The growth of Blackwood! $ Magazine, and its sudden trans- 
formation from a colourless or Whiggish monthly rival to 
Constable's Review into an organ at once of the most red-hot 
Toryism in politics and of the wildest irreverence towards 
received notions in literature and other matters, took place 
in the same year. The petard of the “Chaldee Manuscript," 
nominally due to Hogg, but with most of the gunpowder 
put in by Wilson and Lockhart, determined the character 
of the new periodical, and Wilson's career was fixed. He 
was never exactly editor, for the powers of “ Christopher 
North >9 in that respect were a fantastic imagination ; and 
we have definite and authoritative assertions, not only that 
he never received any stipend for editing, but that the pub- 
lishers always retained a certain supervision even over 
Wilson’s own contributions. The famous series of the 
Nodes Ambrosian# is said to have been of Maginn's inven- 
tion, and for nearly teuyears was so very partially representa- 
tive of Wilson's own work and thought that none of its 
numbers during that time have been included by his son-in- 
by no means complete, edition# 


and deliberate writer, was, until his departure for London 
to take charge ot the Quarterly, at least as jiotent in the 
management as Wilson ; and, although the facts ai e not 
known with absolute certainty, there is no doubt that it 
was a daring “alarum and excmsioif' of Lockhart's, under 
the alias (one of many) of Baron von Lauerwinkel, which 
caused Jeffrey, nominally because of an attack on Pi of. 
Playfaii, but obviously for other reasons, to inform Wilson, 
almost in so many woids, that his further contributions 
were not desired for the Edinburgh. Wilson had also some 
share — though, if internal evidence may bo trusted, not 
much — in Lockhart's Peter's Letters, which, harmless as 
they seem nowadays, infuriated the Whig society of the 
Scottish capital. 

I The first result of*this new business on Wilson’s general 
mode of life was that he left his mother’s house and estab- 
lished himself (1819) in Ann Street, Edinburgh, on his 
| own accounc,with his wife and family of five children. 
The second was much more unlooked for: it was his 
candidature for and election to the chair of moial philo- 
sophy in the university of Edinburgh (1820). To speak 
honestly, his qualifications for the post were almost nil, 
even if the fact that the best qualified man in Great 
Britain, Sir William Hamilton, was also a candidate, be 
left out of the question. But, luckily for Wilson and for 
letters, the matter was made a political one ; the Tories 
still had a majority in the town council ; he was power- 
fully backed up by friends, Scott at their head ; and his 
adversaries played into his hands by attacking, not his 
competence (which, as has been said, was very vulnerable), 
but his moral character, which was not open to any fair 
reproach. Yet he made a very excellent professor, never 
perhaps attaining to any great scientific knowledge in his 
subject or power of expounding it, but acting on generation 
after generation of students with a stimulating force that 
is far more valuable than the most exhaustive knowledge 
of a particular topic. His duties left him plenty of time 
for magazine work, and for many years his contributions 
to Blackwood were extraordinarily voluminous. Most of 
the best and best-known of them appeared between 1825 
and 1835, that is, between the departure of Lockhart for 
London in the former year and the death of Blackwood 
the publisher and of Mrs Wilson in the latter. 

The domestic events of Wilson’s life in the last thirty 
years of it may be very briefly told. He oscillated between 
Edinburgh and Eileray, with plentiful excursions and 
summer residences elsewhere, a sea trip on board the 
Experimental Squadron in the Channel during the summer 
of 1832, and a few other unimportant diversions. The 
death of his wife was an exceedingly severe blow to him, 
especially as it coincided very nearly with that of his 
friend Blackwood. For many years after it (though he 
never up to the date of his death gave up writing) his 
literary work was intermittent, and, with some exceptions, 
not up to the level of the earlier. Late in 1850 his health 
showed definite signs of breaking up ; and in the next year 
a civil list pension of £300 a year was conferred on him. 
He died at Edinburgh on 3d April 1854, 

, But a very small pait of Wilson’s extensive work was published 
in a collected and generally accessible form during his lifetime, the 
chief and almost sole exceptions being the two volumes of poems 
above referred to, the Lights and Shadows of Scottish Life (piose 
tales and sketches), and the Recreations of Christopher North, a 
selection, mostly limited to sporting and descriptive pieces, of his * 
magazine articles. These volumes, with a selected edition of the 
Nodes Awhrosiam in four volumes, and of further essays, critical 
and imaginative, also in four volumes, were collected and re-issued 
uniformly _ after his death by his son-in-law, Prof. Fender# The 
collection is very far from exhaustive ; and, though it undoubtedly 
contains most of his best work and comparatively little that is 
not good, it has been complained, with some justice, that the 
wWJtenstac, if rather immature, productions of his first eight 
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given but in part, if in their best part, and that at least three long, 
important, and interesting series of papers, less desultory than is his 
wont, on “Spenser/* on “British Critics / 5 and the set called “Dies 
Boreales / 5 have been left out altogether. Wilson’s characteristics 
are, however, uniform enough, and the standard edition exhibits 
them sufficiently, if no t t exhaustively. His poems may be dismissed 
at once as little more than interesting. Tjjey w.ould probably not 
have been written at all if he had not been a young man in the 
time of the full flood of influence of Coleridge, Wordsworth, Byron, 
and Scott. His prose tales have in some estimates stood higher, 
but will hardly survive the tests of universal criticism. It is as an 
essayist and critic of the most abounding geniality, if not genius, 
of great acuteness, of extraordinary eloquence, and of a fervid and 
manifold sympathy, in which he has hardly an equal, that “ Christo- 
pher North” lives and will live. The Nodes Ambrosian®, a series 
of convivial table-talk, giving occasion to wonderfully various 
digressions of criticism, description, and miscellaneous writing, have 
been of late years ranked far below their real value. From their 
origin it necessarily followed that there was much that is ephemeral, 
a certain amount that is purely local, anil something that is purely 
trivial in them. But their dramatic force, their incessant flashes 
of happy thought and happy expression, their almost incomparable 
fulness of life, and their magnificent humour give riiem all but the 
highest place among genial and recreative literature. It is often 
thought, and sometimes said, that no one but a Scotchman can relish 
them— an utter mistake, against which it is desirable most ener- 
getically to testify in the name of lovers of them who have not a 
drop of Scottish blood in their veins. The same qualities, together 
, with a greater share of purely literary and critical power (to the 
display of which the form of the Nodes was inimical), and of a 
sometimes abused but very admirable faculty of word-painting, 
appear in the miscellaneous essays. Wilson’s defects lay in the 
directions of measure and of taste properly so called, that is to say, 
of the modification of capricious likes and dislikes by reason and 
principle. He is constantly exaggerated, boisterous, wanting in 
refinement But these are the almost necessary defects of his 
qualities of enthusiasm, eloquence, and generous feeling. The well- 
known adaptation of phrase in which he not recanted but made 
up for numerous earlier attacks on Leigh Hunt, M the Animosities 
are mortal, but the Humanities live for ever,” shows him as a 
writer at his very best, but not without a little characteristic touch 
of grandiosity and emphasis. As a literary critic, as a sportsman, 
as a lover of nature, and as a convivial humorist, he is not to be 
shown at equal advantage in miniature ; but almost any volume of 
his miscellaneous works will exhibit him at full length in either 
capacity or in all, * 

The chief, if not the sole, authentic source of information for Wilson’s life is 
the memoir by his daughter, Mrs Gordon (Edinburgh, 1862). (G. SA.) 

WILSON, Richard (17144782), English landscape 
painter, was born at Penegoes, Montgomeryshire, where 
his father was a clergyman, on 1st August 1714. His 
early taste for art was observed by a relative of his mother, 
Sir George Wynne, who in 1729 sent him to London to 
study under Thomas Wright, a little-known portrait painter 
of the time, by whom he was instructed for six years. 
He then started on his -own account, and was soon in a 
good practice. Among his commissions was a full-length 
of the prince of Wales and the duke of York, painted 
for their tutor, the bishop of Norwich. Examples of his 
portraits may be studied in Greenwich Hospital, in the 
Garrick Club, and in various private collections. In 1749 
Wilson visited Italy, where he spent six years. He had 
previously executed some landscapes, but it was now that 
the advice of Zuccarelli and Joseph Vernet decided him to 
adopt this department of art exclusively. He studied 
Claude and Poussin, but retained his own individuality, 
and produced some admirable views of Rome and the 
Campagna. In 1755 he returned to England, and became 
one of the first of English landscape painters, Niobe, one 
of his most powerful works, was exhibited at the Society . 
of Artists in 1760. On the establishment of the Royal 
•Academy in 1768 he was appointed one of the original 
members, and he was a regular contributpr to its exhibi- 
tions till 1780.,. He frequently executed replicas of his'; 
more important subjects, repeating some of them several 
times; in' the figures which he . introduced' in his land-: 
j'scws<he’was, occMonally assisfced by Mortimer and Hay- 


by neglect, and so impoverished was he that he was obliged 
to seclude himself in an obscure, half-furnished room in 
Tottenham Court Road, London. In 1776, however, he 
obtained the post of librarian to the Academy; and by 
the death of a brother he acquired a small property near 
Llanferras, Denbighshire, to which he retired to spend his 
last days, and where he died suddenly in May 1782, 

After his death his fame increased, and in 1814 about 
seventy of his works were exhibited in the British Institu- 
tion, The National Gallery, London, contains nine of his 
landscapes. 

The works of Wilson are skilled and learned compositions rather 
than direct transcripts from nature. His landscapes are treated 
with great breadth, and with a power of generalization which occa- 
sionally led to a disregard of detail. They are full of classical 
feeling and poetic sentiment ; they possess noble qualities of colour, 
and or delicate silvern tone ; and their handling is vigorous and easy, 
the work of a painter who was thoroughly master of his materials. 

See Studies and Designs by Richard Wilson, done at Rome in the year 1752 
(Oxford, 1811) ; T. Wright, Some Account of the Life of Richard Wilson (London, 

1824) ; Thomas Hastings, Etchings from the Works of Richard Wilson , with some 
Memoirs of his Life (London, 1825). Many of Wilson’s best works were repro- 
duced by Woollett and other engravers of the time. 

WILTS, a south-western county of England, is bounded Plate 
N.W. and N. by Gloucestershire, E. by Berks and Hants, X1V - 
S. by Hants and Dorset, and W. by Somerset. It is of 
an irregular oval form, its greatest length from north to 
south being 54 miles and its greatest breadth from east to 
west 37. The area is 866,677 acres, or about 1354 
square miles. 

About two-thirds of the surface of Wilts is occupied by Geology, 
a great Chalk upland, embracing the greater part of the 
wild wooded tract of Cranborne Chase, the undulating 
elevation of Salisbury Plain, and the hilly district of the 
Marlborough Downs, with Savernake Eorest. In some cases 
the Chalk rises into steep escarpments ; and the scenery of 
the north-western region, bordering on the lower ground, is 
varied and picturesque.^ A large portion of the Chalk 
region is over 600 feet above sea-level, and several summits 
have an elevation of over 900 feet, the highest being 
Inkpen Beacon (1011 feet) at the junction of Wilts, Hants, 
and Berks. Scattered over the surface of the northern 
downs are huge blocks of silicious Tertiary grits, called 
sarsen stones or grey wethers, which have been used in 
the formation of the Druidical circles of Stonehenge and 
Avebury. The underlying Greensand is exposed in the 
deep valleys of the Chalk, especially in the broad vale of 
Pewsey, separating the Marlborough Downs from Salisbury"^ — — 
Plain. It also appears as a narrow fringe between the 
Chalk and Oolite formations on the north and west, and in 
Alfred's Tower near Stourton Qn the Somersetshire border 
reaches an elevation of 800 feet. Outliers of the London 
Olay cap some of the hills in the neighbourhood of Great 
and Little Bedwin and Savernake Forest ; and the clays 
and sands of the Woolwich and Reading beds appear in 
the south-eastern extremity of the county, About a third ■ • 
of the surface of the county, to the north-west of the Chalk, 
including a portion of the White Horse Vale, consists 
mainly of Oolite limestones and clays resting chiefly on the 
Greensand. The Lower, Middle, and Upper varieties are 
all represented. At one time the fuller's earth of the Lower 
Oolite was dug for use in the cloth-mills. In the Coral 
Rag of the Middle Oolite a useful bed of iron is wrought 
near Westbury, the annual output of ore varying in value 
from £12,000 to <£20,000, The valuable Portland stone 
of the Upper Oolite is quarried for building purposes at 
Chilmark, Tisbury, and Swindon, and; the famous; Bath 
stone of the Great Oolite is obtained at Corsham and Box .«■ 
on the Somersetshire border, , The ' Oolite yields a variety - < , « ' 

of interesting fossils : the pear - , ; ' '/ji; 

rotmdmj is fojmd to; Bradford. eliaiyf 
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Rivers. One of the most charming features of Wilts is its rich 
and finely wooded valleys. The three principal rivers are 
the Ivennet, the Lower or Bristol Avon, and the Southern 
or Christchurch Avon. The Rennet, rising in the Marl- 
borough Downs, winds eastwards past Marlborough and 
Hungerford into Berkshire, to join the Thames at Heading. 
The Lower Avon, which rises in Gloucestershire, flows 
southwards by Malmesbury, Chippenham, Melksham, and 
Bradford, where it bends north-westwards into Somerset- 
shire. Besides several smaller streams, it receives from 
the south the Frame, which forms for a short distance the 
boundary between Wilts and Somersetshire. The Southern 
Avon, which rises near Bishop’s Cannings in the centre of 
the county, flows southwards by Amesbury and Salisbury 
into Hants. At Salisbury it receives from the west the 
Nadder, after its junction with the Wily at Wilton, and 
from the north-east the Bourne. The Thames skirts the 
north-eastern border of the county. 

Agriciil- AyrimUitre. —According to returns made on 4th June 1887, the 

ture. total area of land occupied was 759,538 acres, of which (546,653 
were rented and 112,885 owned and occupied; 759,412 acres, or 
about seven -eighths of the whole area, were under cultivation. Of 
this area 395,010 acres were permanent pasture, a great portion 
consisting of sheep-runs on the Chalk downs. In some places, 
especially in Salisbury Plain, tillage was in former years extensively 
introduced in the Chalk districts, but much of this lias again re- 
verted to pasture. There were 1 74, 87 6 acres under com crops, 99,388 
under green crops, 79,049 under rotation grasses, and 11,086 under 
fallow. In north-west Wilts the prevailing soil is a reddish chalky 
clay resting on a subsoil of broken stones, whilst on the Chalk for- 
mation the arable land is of a lighter character. Them are also 
extensive tracts of richer soil well adapted for wheat and beans. 
In 1887 wheat occupied 07,357 acres, barley 50,928, oats 44,047, 
rye 1728, beans 7274, and pease 3542. The bulk of the green crops 
are grown for the feeding of cattle and sheep, potatoes occupying 
only 3339 acres and carrots 237, while 54,869 acres were under 
turnips and swedes, 5673 mangold, 10,473 cabbage, rape, &c., and 
24,527 vetches, &c. The total area under nursery grounds in 1887 
was 91 acres, while market gardens occupied 3525, and orchards 
3346. Woods in 1881 occupied 45,270 acres, a great part being 
comprised in the ancient forests, including Cranborne Chase and 
Savernake Forest, which contain some remarkable old oaks and 
beeches. The number of horses in 1887 was 23,616, of w T hich 
18,980 were used solely for purposes of agriculture. Cattle num- 
bered 106,020, 6^113 being cows and heifers in milk or in calf. 
Dairy farming is the leading industry in the north-western districts, 
Wiltshire being famous for its cheese. Of the cattle 15,505 were 
two years and above, and 30,402 under two yearn, an indication 
that comparatively few cattle are kept for purposes of feeding. 
Sheep in 1887 numberod 643,125, and pigs 66,42 2. 

According to the latest landowners’ llcturn, Wiltshire was divided 
| i among 14,013 owners, possessing 828,949 acres at an annual valua- 
! tion of £1,599,239, or about £1, 18s. 7d, per acre. There were 9635 

| r owners possessing less than one acre each, 1519 acres being divided 

amongst them. The estimated'* extent of commons or waste lands 
“ was 1931 acres. The following proprietors owned over 7000 acres 

i each -earl of Pembroke, 39,601 acres ; marquis of Ailesbury, 

37,994; marquis of Bath, 19,978; earl of Radnor, 17,173; Simon 
W. Taylor, 14,960; R. P. Long, 13,618; Sir John Neeld, 13,113; 
V trustees of Sir H. Meux, 11,896 ; marquis of Lansdowne, 11,146; 

| ‘ earl of Suffolk, 11,098 ; earl of Normanton, 9812 ; Lord Ashburton, 

9592 ; Sir E. Antrobus, 8374 ; Sir Francis D. Astley, 7888 ; Sir M. 
E. Hicks Beach, 7200 ; and T. Fraser Grove, 7179. 

Com- Gummnication.—k considerable amount of traffic is carried on 
munica- in the northern districts by means of canals. The Thames and 
tion. Severn Canal crosses the north-west corner of the county. Between 
Crieklade and Swindon it is joined by a branch canal to the Wilts 
and Berks Canal This last has a semicircular course south- 
westwards by Swindon, Wootton Basset, and Melksham, 2 miles 
beyond which it is joined by the Rennet and Avou Cana), which 
crosses the centre of the county by Hungerford, Devizes, and Brad- 
ford. The railway communication is supplied chiefly by the Great 
Western and the London and South Western lines. 

Mann- Mmufadmss and Track, —Wiltshire has long been celebrated 
features far its cloths, the chief seats of the industry being Bradford and 
and Trowbridge, while among other places Melksnam and Chippenham 
trade, are perhaps the most important. Wilton is still celebrated for its 


carpets. Haircloth weaving and the manufacture of cocoa-nut fibres 
are carried, on at Melksham, and there are silk works at Chipperu 

baa, Malmesbury Mere, and Warminster. Iron-smelting from the 

l ft>*iines of the neighbourhood is carried on at Westhurv : nortable? 


works of the Great Western Railway. Various towns are associated 
with different blanches of the agricultural trade : Salisbury and 
Devizes have important corn markets ; Chippenham, besides a trade 
in cheese, has a condensed milk manufactory ; Wilton has a large 
sheep fair ; and Caine is the centre of the Wiltshire bacon trade. 

Aihnhmtmtioii and Population.— Wiltshire comprises 29 him- ' 
dreds, the city of Salisbury or Hew Sarum (population 14,792 in i 
1881), and the municipal boroughs of Caine (2474), Chippenham 
(1352), Devizes (6645), and Marlborough (3343). The county lias 
one court of quarter sessions and is divided into fifteen petty 
sessional divisions. The city of Salisbury and the borough of 
Devizes have commissions of the peace and separate courts of 
quarter sessions, and the borough of Mmlborough lias a commission 
of the peaco. Previous to the Act of 1885 the county w T as divided 
for parliamentary purposes into North and South Wilts, each 
returning two members, and included the following parliamentary 
boroughs— Caine, Chippenham, part of Crieklade, Devizes, Malmes- 
bury, Marlborough, Salisbury city, part of Shaftesbury, Westbury, 
and Wilton. All these returned one member each, with the ex- 
ception of Salisbury, wliio*i returned two ; by the Act of 1885 liny 
were all merged in the county divisions, with the exception of 
Salisbury, which was deprived of one member. The county was re- 
formed into fiv# parliamentary divisions, each returning one mem- 
ber,— north (Crieklade), into which the Wiltshire portion of Crick- 
lade is merged ; north-west (Chippenham), into which Chippenham 
and Malmesbury are merged ; south (Wilton), into which Wilton 
is merged ; east (Devizes), into which Devizes and Marlborough 
are merged ; and west (Westbury), into which Westbuiy is merged. 
The county contains 340 civil parishes, with parts of seven others. 
It is mostly in the diocese of Salisbury. From 183,820 in 1801 the 
population by 1821 had increased to 219,574, and by 1841 to 256,280, 
and, although by 1861 it had diminished to 219,311, by 1871 it 
had again increased to 257,177 ; in 1881 it was 258,965, of whom 
128,114 were males and 130,851 females. The number of persons 
to an acre is 0*30 and of acres to a person 3*35. 

History and Antiquities.— In the importance of its early archreo- ; 
logical remains Wilts takes a foremost place among the counties , 
of England. In the river gravel-beds near Salisbury and else- • 
where several specimens of flint implements of the Palaeolithic 
age have been dug up, and the numcious barrows of the Chalk 
| downs have yielded a great variety of stone implements of the 
Neolithic age, as well as of a later period. The ancient British . 
boundary, the Wans Dyke, passed westwards across the county ; 
from Gieat Bedwiu ; west of Marlborough it still remains for 
many miles in a perfect condition. Traces of several other bound- , 
aries of a somewhat similar character are met with in other parts : 
of the county. The British “ ridgeway ” runs north-eastwards 
from Avebury, near the tumulus of Silbury Hill, to the ancient 
forts of Barbury and Badbury ; other ancient British trackways 
have been converted into Roman roads. Among the principal 
ancient defensive works are Battlesbury and Scratchbury near War- 
minster ; the entrenchments of Baibury and Badbury ; Bratton, 
near Westbury, defended by double ramparts, in some places 36 
feet in height, to which Guthrum the Dane is said to have retreated 
after his defeat by King Alfred ; Castorly, on a ridgeway about 7 
miles south-east of Devizes, described by Sir R. C. Hoare as “ one 
of the most original and unaltered works of the British era which 
our country can produce”; Figbury Ring, 3 miles north-east of 
Salisbury, sometimes called Chlorus’s camp, from the tradition that 
it was made by the British general Constantine Chlorus ; Sidbury, 

3 miles south-west of Collingbourne, probably an ancient British 
town ; Vespasian’s camp, between Amesbury and Stonehenge ; and 
Yarnbury camp, in very perfect preservation, to the north of Wily. 
Ogbury camp, 6 miles north of Salisbury, is an undoubted British 
entrenchment, but probably a sheep-fold. Tho stone circles of 
Avebury and Stonehenge are the most remarkable megalithie struc- 
tures in the kingdom ; but their origin and date are the subject of 
much dispute, Durrington “walls,” north of Amesbury, are prob- 
ably the remains of a British village ; there are also traces of 
others at several places on. the slopes of the Marlborough Downs 
and Salisbury Plain. 

There are no records of the Roman invasion, though many evi- 1 
dences of Roman occupation remain. The ancient Fosse Way a 
crossed the north-west corner of the county from Bath to Cirencester. 
From this last town another road passed southwards to Cunetro 
(Folly Farm near Marlborough), joining the Via Julia, which crossed 
the county from Bath to Silchesfcer. From Salisbury one went 
north-east to Silchester, another oast to Winchester, and another * 
north-west to Bath. On the line of these roads remains of Roman 
villages have been found at different places. 

After the departure of the Romans Wilts was the scone of fre* ] 
quent contests, first between the Britons and the Saxons and after- 
wards between the Saxons and the Danes. Badbury is the reputed 
Mm Badonim where Ring Arthur defeated Gordie in 520. )Cn 
552 Omrioi&fiicted a severe defeat on a large army of Britons at 
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of Wessex. In 823 Egbert, king of the "West Saxons, gained a 
victory over BeornwuU, king of Mcicia, at Ellandune near Wilton. 
W llton itself -\\as the scene of Alfred’s defeat by the Danes in 871. 
In 878 the Danes plundered Chippenham, where Allied had one of 
his residences, and made the town their headquarters ; lmt after- 
wards Altred inflicted on Gathrum such a severe defeat at Ethan - 
dune (supposed to b(* Edington near Westbury) that the Danes 
came to terms with him, the south-westerR part of Merc ia being 
henceforth held by the Saxons and the north-eastern by the Danes. 
During the Danish invasions at the close of the 10th and the be- 
ginning of the 11th century the distiict was overran by Sweyn, 
who pillaged and burned Wilton, as well as Old Sarura. At the 
latter town Canute died in 1030. During the conflict between 
Stephen and .Matilda the strongholds of Sarum, Devizes, and 
.Malmesbury were held by Bishop Roger for Matilda, until he was 
compelled to surrender them. During the Civil W ar Wiltshire sided 
chiefly with the Parliament. In 1643 Wardour Castle near Tisbury 
v as bravely defended by Lady Blanche Arundell against Sir Edward 
Hungerford, and, although she was forced to capitulate, the castle 
■was again taken by her son in 1645. Ie^ 1643 Essex was routed by 
Charles I. and Rupert at Aid bourn, and the same year Waller was 
defeated by Wilmot at Romidaway near Devizes. After the storm- 
ing of Devizes Castle by Cromwell in September 1645 the Cavaliers 
were wholly driven from the county. # 

The church of St Lawrence, Bradford, converted at one time into 
cottages, is one of the most perfect specimens of ancient Saxon 
architecture existing ; and there is also Saxon work in the churches 
of Britford (north and south door), Burcombe (east end of the 
chancel), Maimingford Bruce, and a few other places. There is a 
large amount of Roman work in the church of Malmesbury abbey, 
much of it, however, being Transition ; the church of St John’s, 
Devizes, retains its original Norman tower and exhibits Nonnan 
vaulting in the chancel ; the chancel of St Mary’s in the same town 
is also Nonnan, and its porch has characteristic Norman mouldings ; 
the churches of Preshute and Corsham contain interesting examples 
of the same style, Salisbury cathedral is the finest and most per- 
fect example of Early English existing ; and there is much good 
architecture of the same style in the churches of Ameshury, Bishop’s 
Cannings, Cricklade, Collinghourne-Kingston, Downton, Edington, 
and Pui ton. The prevailing architecture is, however, Perpendicular, 
of which there are numerous lino examples, especially in the districts 
where good building stone is found ; but in the Chalk districts, 
where the churches are constructed of flint, the architecture is 
generally inferior. There are numerous interesting examples of 
domestic architecture of the 14th, 15th, and 16th centuries. The 
only monastic remains of importance within the county are the 
abbey church of Malmesbury ; the picturesque ruins of Lacock or 
Layeock abbey (3 miles south of Chippenham), founded in 1232 by 
Ella, countess of Salisbury; the walls of Bradenstokc priory (north- 
east of Chippenham), founded in 1142 by Walter d’Evreux for 
Augustinian canons, now converted into a farmhouse ; and slight 
remains of the Cluniac priory of Monkton-Earleigli, founded in 
1125. The fortress of Old Sarum is almost completely demolished, 
hut the outlines of the defences remain ; Devizes retains a few frag- 
ments, * * built up again,” according to Ereeman, as ‘‘meaningless 
ornaments in the midst of the most fearful piece of modern gim- 
crack that human eyes ever beheld ” ; and the mound of Marl- 
borough has been made into a “hill of pleasure.” Trowbridge 
Castle, which was held for Matilda by Humphrey de Bohun, has 
completely disappeared, its site being occupied by modern build- 
ings ; and only a few small fragments remain of Ludgerahall, which 
Matilda occupied on her escape from Winchester. 

Wilts lias an unusually long roll of illustrious persons. Among 
divines, Hugh Latimer was rector of West Kington ; Richard 
Hooker was rector of Boscombe ; George Crahho was for eighteen 
years rector of Trowbridge, and was buried in the chancel of the 
church ; Dr Henry Sacheverell was the son of a Marlborough clergy- 
man ; George Herbert and Archdeacon William Coxe were both 
rectors of Bemerton (near Salisbury) ; and Dr Joshua Marshmau, 
the Indian missionary', was horn at Westbury. Of persons who have 
distinguished themselves in some form of literature we may mention 
Thomas Chubb, the Deist, who was a native of Harnham ; Hobbes 
of Malmesbury ; Philip Massinger, who was born at Salisbury ; 
Joseph Addison, the son of the rector of Milston ; Bryan Edwards, 
the historian ; Aubrey and Britton, the antiquaries ; Edmund Lud- 
low, author of the Memoirs of the Restoration period ; and Sir R. 
Colt Hoare, the historian of Wilts. Statesmen arc represented by 
* “Orator” Hunt, Sir John Davies, Bolingbroke, Hyde first earl of 
Clarendon, Harris first earl of Malmesbury, Fox first Lord Holland, 
Protector Somerset, and Henry Fawcett. Other persons of special 
distinction are Sir Christopher Wren, Sir B. Collins Brodie, and 
Thomas Willis, one of the founders of the Royal Society, 
goe Sir II. C, Hoare’s Ancient Wiltshire, 1812-21, and Modern Wiltshire, 1822- 
1844 1 Aubrey anti Jackson’s Topographical Collections for Wilts, 1864 ; Britton’s 
Beauties. 1801; Kite’s Monumental Brasses of Wilts , 1800; Jackson’s Ancient 


WIMBLEDON, a suburb of London, in the county of 
Surrey, is situated on the London and South Western Bail- 
way, 7} miles south-west of London. The old village of 
Wimbledon has been greatly extended of late years, the 
district being now a favourite residence for the London 
middle classes. Wimbledon Common, to the north-west of 
the village, was the meeting-place of the Bifle Association 
from its foundation in 1860 till 1888. At its south- 
western extremity are the outlines of a British earthwork, 
called Cmsar’s camp, having an extreme diameter of 950 
feet and a diameter within' 4 the vallum of 750 feet. At 
Coombo’s Hill and elsewhere British relics have been 
found. The parish church of St Mary is supposed to date 
from Saxon times ; but, after it had undergone various 
restorations and reconstructions, it w T as rebuilt in 1833 in 
the Berpendieular style. There are various other churches 
and chapels, all modern. A free library was established 
in 1887. The benevolent institutions include nine alms- 
houses (1838), a cottage hospital (1867), a convalescent 
hospital (1867), and a hospital for infectious diseases 
(1877). The population of the urban sanitary district 
(area 3220 acres) was 9087 in 1871 and 15,950 in 1881. 

Wimbledon (Wibbandune) is supposed to have been the scene of 
a battle in 568 between Ceawlin, king of Wessex, and Ethelbert, 
king of Kent, in which the latter was defeated. At Domesday it 
formed part of the manor of Mortlake, held by the archbishops of 
Canterbury. Afterwards the name was sometimes used inter- 
changeably with Mortlake, and in 1327 it is described as a grange 
or farm belonging to Mortlake. On the impeachment of Arundel, 
archbishop of Canterbury, in 1398, it was confiscated. In the 
reign of Henry VIII. Cromwell, earl of Essex, held the manor of 
Wimbledon, with Bristow Park as an appendage. On the confisca- 
tion of Cromwell's estates in 1540 it again fell to the crown, and 
by Henry VIII. it was settled on Catherine Parr for life. Bv 
Queen Mary it was granted to Cardinal Pole. In 1574 Elizabeth 
bestowed the manor house, while retaining the manor, on Sir 
Christopher Hatton, who sold it the same year to Sli* Thomas 
Cecil. In 1588 Elizabeth transferred the manor to his son Sir 
Edward Cecil, in exchange Tor an estate in Lincolnshire. At the 
time of the Civil War the manor was sold to Adam Baynes, who 
shortly afterwards sold it to General Lambert ; and at the 'Restora- 
tion it was granted to the queen dowager, Henrietta Maria, who 
sold it in 1661 to George Digby, earl of Bristol. On his death in 
1676 it was sold by his widow to the lord-treasurer Dauby. Some 
years after Danby’s death it was purchased by-Saiah, duchess of 
Marlborough, who demised it to her grandson, John Spenm*. It 
was sold by the fifth Earl Spencer in 1877. Wimbledon House, 
built by Sir Thomas Cecil in 1588, was destroyed by fire in 1785, 
and a new house, called Wimbledon Park House, was erected about 
1801 . 

WIMBOBNE MINSTEB, a market town of Dorset, 
England, is situated on a gentle slope above the river 
Allen, near its confluence with the Stour, and on the Great 
Western Baihvay, 6 miles north of Poole and 114 west- 
south-west of London. The feature of the town is the 
ancient minster. As it now stands, it is a fine cruciform 
structure of various styles from Early Norman to Perpen- 
dicular, and consists of a central lantern tower, nave and 
choir with aisles, transepts without aisles, western or bell 
tower, north and south porches, crypt, and vestry or 
sacristy, with the library over it. Its maximum length is 
182 feot, and its maximum breadth 102. The interior 
was restored in 1856-57. It contains a large number of 
interesting monuments, including a brass with the date 
873 (supposed to mark the resting-place of Ethelred, third 
son of Ethelwulf), an orrery of the 14 th century, and an 
octagonal Norman font of Purbeck marble. A new church, 
dedicated to St John the Evangelist, was built and partly 
endowed in 1876. The free grammar-school, established 
in 1497, was refounded by Elizabeth, a portion of the 
revenues of the monastery being devoted to this purpose. 
New school buildings in the Elizabethan style were erected 
in 1851. There are two hospitals, St Margaret’s and 
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Bloro in 1826, and improved from designs of Sir Charles 
Barry. The town depends chiefly on agriculture ; but the 
manufacture of hose is carried on to a small extent, and 
there are also coachbuilding works. The population of 
the parish of Wimborne Minster (area 11,966 acres) was 
5019 m 1871 and 5390 in 1881. 

Wimborne (Sa\on Vinbi'nian) is supposed to have been the 
Vwrtotjlcuha or Ventagfadia of the Romans A nunnery was 
founded heie in 712 by St (Juthbeiga, sistet of Ina, kmg of the West 
Saxons. It was destioyed by the Daiits about 900, and subse- 
quently became a house of secular canons, when the chuich became 
collegiate The establishment existed till 1547. Wimborne is 
supposed to have been the setne of a battle between the eail of 
Devon and the Danes in 851, in which the latter were defeated. 
It was taken possession of by Ethelwold in 901 The duke of Mon- 
mouth was apprehended near Wimborne after his escape from 
Sedgemoor. The town claims to have been the biitbplace of 
Matthew Prior, the poet. 9 

WINCHESTER, a city, and a parliamentary and muni- 
cipal borough, of Hampshire, England, is situated on 
the river Itchen, 66 miles south-west of London by the 
London and South Western Railway. The Caer Gwent 
(White City) of the Britons and Vent a Belgarum of the 
Romans, Winchester was a town of much importance in 
early times, mainly on account of its central position on 
the Roman high roads in the south of England. 1 Temples 
to Apollo and Concord stood within the precincts of the 
present cathedral close ; but in the 3d century the place 
is said to have become one of the chief centres of the early 
Celtic Christians. The Saxon invaders at the end of the 
5th century treated the Roman name Yenta as if it were 
a feminine substantive, and, transforming it into “ Winte,” 
called the town Wmte-cecister, “the City of the White;” 
hence the modern name Winchester. Throughout the 
Saxon period the city was one of the highest importance : 
early in the 6th century it became the capital of Wessex ; 
and the kings of Wessex were crowned and usually buried 
in the cathedral. Even after tM* formation of the united 
kingdom of Anglia by Egbert, the great witan was still 
held m Winchester. It was also one of the chief centres 
for the coining of money under the pre-Norman kings : in 
the time of Athelstan it contained six mints, while London 
possessed only-ihree. Even afte~ the Norman Conquest 
many sovereigns were crowned and many parliaments held 
here ; the celebrated Statutes of Winchester were passed 
in a parliament held in 1285. The city continued to be a 
favourite royal residence, and Henry II. rebuilt the palace 
on a larger scale. 2 This same king gave it its first regu- 
lar charter of incorporation (1184). In the Middle Ages 
Winchester was famed for its wool trade and textile 
fabrics; in the 14th century it was the chief wool mart 
of England and had an extensive trade with Prance, Bel- 
gium, and Holland. In the 15th century its prosperity 
began to decline. In Cromwells time the city suffered 
severely from a siege, during which Winchester Castle was 
dismantled. Charles II. began to build a palace on the 
site of this fortress, after designs by Sir Christopher Wren, 
but the death of the king prevented the work from being 
completed. 3 

The first Christian church *at Winchester is said to have 
been destroyed during the persecution of Aurelian, and 
rebuilt in 293. It was again burned by the Saxons in 
495. St Swithun held the episcopate from 852 to 862, 
and enlarged the cathedral. The foundations of the ad- 
jacent abbey church of Hyde, in which some of the Saxon 
kings were buried, were discovered in 1886 close to the 
north side of the cathedral nave. The cathedral church 

1 Sec Milner, History of Winchester, and Smirke, “ Consuetudinary 
of Winchester,’* in Arch four., vol ix. 

2 The hall of this palace still exists; it is illustrated by Turner in 
Domestic ArMeetme, London, 1851, vol i. p. 176, 
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was at one time associated with a priory of secular canons, 
but St Ethelwold, bishop from 963 to 984, suppressed the 
secular foundation and built a Benedictine abbey in its 
place. 4 A wholly new cathedral was begun by Bibhop 
Walkelin (1070-98), and in 1093 the eastern portion was 
consecrated jointly Jo St Peter, St Paul, and St Swithun. 
The two Norman transepts and the low central tower 
still exist, as does also the very curious early crypt, east of 
the crossing. This is a low vaulted structure partly sup- 
ported by a central row of columns ; it has an apsidal ter- 
mination, and is surrounded by an ambulatory, out of which 
a second smaller apse extends eastwards, — apparently a 
survival of the “ confessio ” of the earlier cathedral. The 
whole of the Norman nave was pulled down and rebuilt 
on a more magnificent scale by William of Wykeham at 
the end of the 14th century; the work was completed 
after his death by means of a large bequest. The choir 
was also remodelled in the 14th century and again much 
altered by Bishop Fox (1501-28). 

In. plan Winchester cathedial consists of a nave, two tiansepts, 
choir, and retro-choir, all with aisles. A large lady chapel extends 
still further eastwards. The length of the whole building is no less 
than 546 feet, thus being greater than that of any other church m 
England, with the exception of St Albans, which measuies about 
the sam e length. One of its chief beauties is the magnificent rei edos 
behind the high altar ; this consists of a lofty wall, the full width 
of the choir, pierced by two processional doois, and covered v ith tiei s 
of rich canopied niches, which once contained colossal statues. A 
cross of plain ashlar stone in the centie shows where an immense 
silver crucifix was once attached ; and a plain rectangular recess above 
the altar once contained a massive silver-gilt retable, covei ed with 
cast and repousse statuettes and reliefs, an elaborate work of the 
most costly magnificence. A second stone screen, placed at the 
interval of one bay behind the great reredos, served to enclose the 
small, clupel in which stood the magnificent gold shrine, studded 
with jewels, the gift of King Edgar/ which contained the body of 
St Swithun. In the choir is the plain tomb of William II., and 
under many of the arches of the nave and choir are a number of 
very elaborate chantry chapels, each containing the tomb of its 
founder. Some of these have fine recumbent effigies, noble ex- 
amples of English mediaeval sculpture ; the most notable are the 
inonuments*o t Bishops Edingdon, Wykeham, Waynflete, Catdinal 
Beaufort, Langton, and Fox. The font of hlack marble is an inter- 
esting example of 11th-century art; its sides are covered with 
curious reliefs representing scenes from the life of St Nicholas. A 
good deal of very magnificent 14th-century stained glass still exists 
at Winchester. 

Winchester College was built from 1387 to 1393 by 
William: or Wykeham (q.v.). The foundation of the 
school consisted of a warden, ten fellows, three chaplains, 
seventy scholars, and sixteen choristers. Its fine chapel, 
hall, cloister, and other buildings still exist in good pre- 
servation. About a mile distant from the town stands 
the. hospital of St Cross, founded in 1136 by Henry de 
Blois, bishop of Winchester, to provide board and lodging 
for 13 poor men and a daily dinner for 100 others. It 
was enlarged and mostly rebuilt by Cardinal Beaufort, 
1405-47. The buildings are still in a good state of preser- 
vation, including the simple but very stately cruciform 
chapel, built about the year 1180, which in plan resembles 
a fine parochial church. 6 The whole place has been much 
injured by so-called “restoration.” 

Winchester suffered greatly in the plague of 1666, and 
its population was much reduced. At present its pros- 
perity chiefly depends on the presence of the cathedral, the 
college, and its barracks, which accommodate about 2000 
mem The city has several good schools and the usual 
public and charitable institutions. From the 23d year of . 
Edward I. it returned two members to parliament until * 

4 See Britten, Winchester Cathedral , London, 1817. 

5 Great treasures of gold and jewels were presented to this cathedral 
by many of the early kings of England, especially by Canute, who gave 
his gold gem-studded crown to he hung over the great crucifix above 
the high altar# 
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1885, when it lost one member. The population of the 
municipal and pailiamentary borough (area 1032 acres) 
was 16,366 in 1871 and 17,780 in 1881. (j. ii. m.) 

WINCHESTER, a city and the county seat of Frederick 
county, Virginia, United States, is situated in the Shen- 
andoah valley, about 700 feet above sea-level, and on a 
branch of the Baltimore and Ohio RSilroad. It lies about 
67 miles west-north-west of Washington. The surrounding 
country is rich and fertile, devoted to agriculture and 
cattle-raising, for which Winchester serves as a centre of 
supply and distribution. The city has manufactories of 
shoes, furniture, gloves, &c., and some iron foundries and 
tanneries. The population in 1880 was 4958 (1517 
coloured). In 1888 it was estimated at over 5000. 

Winchester was laid out as a town in 1752 and incorporated in 
1779. It has had a veiy slow giowth, and dining the Civil War it 
suit led sev< icly from the armies of both combatants. 

. WINCKELMANN, Johaiw Joachim (1717-1768), 
historian of ancient art and the founder of scientific archeo- 
logy, was born at Stendal in the Altmark (Prussia) on 
9 th December 1717. His father was a poor shoemaker, 
and in his early years Winckelmann had to contend with 
great difficulties. With a passion for knowledge, however, 
he combined a resolute will ; and by acting for some time 
as amanuensis to an old and blind rector he contrived to ! 
pass through the necessary courses of instruction at school. 
Jn 1737 he attended a gymnasium at Berlin and the 
school at Salzwedel, and in the following year he went 
as a student of theology to the university of Halle. He 
took little real interest In theology, and such interest as 
he had was quenched partly by the influence of the philo- 
sophy of Wolff, partly by the unfavourable impression 
made upon him by the Pietists. Through his connexion 
w ah the chancellor Von Ludewig he was led to enter upon 
the study of German history ; he devoted himself also with 
great enthusiasm to the study of Greek literature. He 
thought of becoming a physician, and began to attend 
medical classes at Jena ; but the accomplish&ent of this 
scheme was beyond his means, and he was obliged to accept 
a tutorship near Magdeburg. In 1743 he was made 
associate-rector of a school at Seehausen in the Altmark, 
and this appointment he held for five years. He then 
wont to Dresden, where he acted as librarian and general 
assistant to Count Henry Von Biinau, for whose history 
of the Holy Koman empire ho collected materials.. The 
treasures in the Dresden gallery awakened in his mind .an 
intense interest in art, which was deepened by association 
with various artists, and especially with Oeser, who after- 
wards exercised so powerful an influence over Goethe when 
Goethe was a young student at Leipsic. Winckelmann’s 
study of ancient literature had inspired him with a strong 
desire to visit Rome, and now he sought, through the papal 
nuncio Archinto, to obtain the appointment of librarian 
to Cardinal Passionei. Nothing could be done for him, 
however, unless he joined the Roman Catholic Church ; 
this condition, after long hesitation, he ultimately decided 
to comply with. . 

in 1735 Winckelmann gave the first indication of his 
genius by the publication of his Gedanhen uber die Nachr 
ahmung der gricckischen Werke in Ifalerei uni JBtldhauer - 
kumh This was followed by a pretended attack on the 
work, and a defence of its principles, nominally by an im- 
partial critic, In the Gedankm Winckelmann suggested 
most of the doctrines he afterwards developed ; and the book 
was warmly admired not only for the new ideas it contained 
but for the power and charm of its style. One good 
of the impression it produced was that Augustus DX, 
elector of Saxony and king of Poland, was induced to 
arant him a tension of 200 thalers, that he might have 


arrived in Rome in November 1755, and, with the excep- 
tion of some brief intervals, lemained there during the rest 
of his life. He became librarian to Cardinal Archmto, and 
also received much kindness from Cardinal Passionei ; and 
atter their death he was received as librarian and as a 
friend into the house of Cardinal Albani, w T ho was forming 
his magnificent collection in his villa at Porta Salara. In 
1763, while retaining this position, Winckelmann was made 
prefect of antiquities. 

From the time of his airival in Rome he devoted him- 
self earnestly, at first with the aid of his friend Raphael 
Mengs, to the study of Roman antiquities, and he gradu- 
ally acquired what was then an unrivalled knowledge 
of ancient art. In 1760 appeared his Description des 
Pierres Gravees du Feu Baron de Stosck , embodying the 
resists of much work at Florence, where he had spent 
nine months in cataloguing the engraved gems collected 
by his friend Baron von Stosch. He published in 1762 
Anmerhungen uber die Baukunst der Alter , including an 
account of the temples at Psestum. In 1758 and 17.62 
Winckelmann visited Naples for the purpose of studying 
the treasures excavated at Pompeii and Herculaneum ; and 
from his Sendschreiben von den herculanischen Entdechungen 
I (1762) and his Nachr ichl von den neuesten kerculanischen 
I Entdechungen (1764) scholars obtained their first au- 
thentic information about those groups of antiquities. 
Winckelmann again visited Naples in 1765 and 1767, 
and wrote for the use of the electoral prince and princess 
of Saxony his Brief e an Bianconi , which were published, 
eleven years after his death, in the Antologia Romana. 
For several years his energies were devoted chiefly to 
the preparation of his masterpiece, the Geschichte der 
Kunst des Alterthums , which was issued in 1764.. It at 
once commanded attention and was soon recognized as 
a book that would take a permanent place in the litera- 
ture not only of Germany but of Europe. . In this great 
work Winckelmann sets forth both the history of Greek 
art and the principles on which it seemed to him to be 
based. He also presents a glowing picture of the con- 
ditions, political, social, and intellectual, which tended to 
foster creative activity in ancient Greece. The funda- 
mental idea of his theory is that the end of art is beauty, 
and that this end can be attained only when individual 
and characteristic features are strictly subordinated to the 
artist’s general scheme. According to Winckelmann, the 
true artist, selecting from nature the phenomena fitted, for 
his purpose, and combining them through the imagination, 
creates an ideal type marked in action by u noble simplicity 
and calm greatness,”— an ideal type in which normal pro- 
portions are maintained, particular parts, such as muscles 
and veins, not being permitted to break the harmony of 
the general outlines. In the historical part he used not 
only the works of art he himself had studied but .the 
scattered notices on the subject to be found, in ancient 
writers ; and his wide knowledge and active imagination 
enabled him to offer many fruitful suggestions as to periods 
about which he had little direct information. The materials 
for the 6tudy of Greek art v^hich have been recovered since 
Winckelmann’s time have compelled archaeologists to reject 
some of his conclusions, to modify others, and to present 
the subject as a whole in a somewhat different light ; but 
the writer was penetrated by so fine an enthusiasm, his 
style is at once so strong, so graceful, and so animated, 
and his descriptions of particular works of art are so vivid 
and true, that his book can never wholly lose its freshness. 
It marked an epoch by indicating the spirit in which the 
study of Greek art should be approached, and the methods 
by which investigators might hope to attain to solid results. 

Tp Winckptaann’s contei$]^ came a 
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be&fc minds of the age. Goethe studied it eagexly, and it 
was read with intense interest by Lessing, who had found 
in a statement in the earliest of Winckelmann’s works the 
starting-point for his Laocoon . 

Winckelmann contributed various admirable essays to 
the llih/iothel' <ler Se/ionen Wmenscha fieri ; and in 1766 he 
published his Tersuch einer Alfegorie , which, although con- 
taining the results of much thought and reading, is not 
conceived in a thoroughly critical spirit. Of far greater 
importance was the splendid work entited Monument i 
Antichi Inaliti (1767-68), prefaced by a Trattato Prelimi- 
nare, presenting a general sketch of the history of art. 
The plates in this work are representations of objects 
which had either been falsely explained or not explained 
at all. Winckelmann’s explanations were of the highest 
service to archeology, by showing that in the case of iqany 
works of art which had been supposed to be connected 
with Roman history the ultimate sources of inspiration 
were to be found in Homer. 

In 1768 Winckelmann left Eome with the Italian sculp- 
tor Cavaceppi, intending to visit Germany. But he went 
no farther than to Vienna, where he was received with 
honour by Maria Theresa. At Trieste on bis way back to 
Ttaly ho made the acquaintance of a man called Arcangeli, 
to whom he showed some gold coins that had been given to 
him by the empress; Arcangeli’s cupidity was excited, and 
during the night he entered Winckelmann s room, and, 
after having tried to throttle him, stabbed him five times. 
Winckelmann died of his wounds on 8th June 1768. His 
murderer was caught and executed. 

Winckelmann ranks among tlie foremost writers of the 1 8 th cen- 
tury, and it is hardly possible to ovenate the services rendeied by 
him to archeology and tlie study of ancient ait. With wide learning 
and an extiaordinary power of accurate observation he combined 
imagination and feeling, and through him the modem world ob- 
tained foi the liist time something like a true conception not only 
of particular w oiks of Greek ait but $f the general intellectual 
movement from which they sprang. If many of his ideas have now 
been aljaiadoned, that i& "to a large extent due to the fact that 
scholars and thinkers were put upon tlie right track by his re- 
searches. His character as a man couesponded to his greatness as 
a wntu*. No difficulty was formidable enough to deter him from 
woiking out his vasi^schemes ; and in relation to his friends and 
in gentual social intercourse he w as distinguished by a noble gener- 
osity of spirit and thorough honesty of pm pose. 

An edition of his works was begun by Feinow in 180S and completed by Meyer 
and fecliulze (1808-520). There is an admuable study of his character and woik 
m Goethe’s Wuieltlmann wid w m Jahrlmrulat (1S05), to which conti lbutions 
were made by Meyer and Wolf. The best biography of Winckelmann is the 
one by Justi, 2 vols., Lcipsic, 1866-72. (J. 81.) 

WEND. See Meteorology, vol. xvi. pp. 124, 143, 
154. 

WINDHAM, William (1750-1810), English politician, 
came from an ancient family long resident at Felbrigg 
near Cromer in Norfolk. His father, Colonel William 
Windham, was an adventurous soldier with a taste for 
languages, both ancient and modem ; William Windham, 
the statesman, was bom in Golden Square, London, on 
3d May 1750. At the age of seven he went to Eton, 
which he quitted in 1766 for the university of Glasgow, 
and under the care of Dr Simson he acquired the taste 
for mathematics which always distinguished him. In 1767 
he matriculated as gentleman commoner at University 
College, Oxford, where he remained until 1771. He never 
took the degree of B.A., but qualified as M.A. on 7th 
October 1782, and received the degree of D.C.L. on 3d 
July 1793. He made a tour in Norway in 1773 and visited 
Switzerland and Italy between 1778 and 1780. His 
maiden speech on the political platform was delivered at 
Norwich on 28th January 1778, when he vehemently 
opposed the prosecution of tlie American War. On his 
return to England in 1780 he contested the representation 
of the city of Norwich, but was not successful. His 
** — entrance into public life took place in April 1,783, when he 
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went to Ireland as chief secretary to Lord Northington, 
the lord-lieutenant under the coalition ministry of Fox and 
Lord North. Windham was his own keenest critic, his 
distrust in his own powers and his disappointment at his 
own achievements being conspicuous on every page of his 
Diary. Sickness compelled his return to England early in 
July 1783; but change of scene and constant exercise 
restored him to health before the end of that year. In April 
1784 he again contested Norwich and was returned by a 
majority of 64 votes, thus scoring one of the few triumphs 
attained by tlie adherents of the coalition cabinet. This 
seat he retained until 1802, when he w r as beaten by 
William Smith, one of the leaders of the Nonconformists. 
Though he strenuously opposed all proposals for parlia- 
mentary reform, to wdiich most of the Whigs were deeply 
committed, Windham remained in alliance with that party 
until after the outbreak of the French Revolution, when 
lie and several of his chief allies joined Pitt. The place 
of secretary -at -war was conferred upon him in July 
1794, and he was at the same time created a privy coun- 
cillor and admitted to a seat in the cabinet. Windham 
discharged the duties of his office with unflagging zeal, 
his efforts being particularly directed tow r ards amelior- 
ating the condition of the inferior grades of the army. In 
the autumn of 1794 he was despatched to the duke of 
York’s camp in Flanders with the view T s of his ministerial 
colleagues, but their advice could not counteract the 
military incapacity of the royal duke. When Pitt was 
frustrated in his intention of freeing the Catholics from 
their political disabilities, Windham, who in religious 
matters always inclined to liberal opinions, took his place 
among the ministers who retired from office (February 
1801). He was a constant opponent of all negotiations 
for peace with France, preferring to prosecute the cam- 
paign at whatever cost until some decisive victory had 
been gained, and the temporary peace of Amiens, which 
was carried through under Addington's administration, 
did not meet with his approval. When he was ousted 
from the representation of Norwich (July 1802), a seat for 
tlie pocket borough of St Mawes in Cornwall was found 
for him by its patron, the marquis of Buckingham, whose 
opinions coincided with Windham’s on the leading political 
questions of the day. He declined a place in Pitt’s now 
cabinet (May 1802) on the ground that the exclusion of 
Fox, who had joined with them in opposition to the weak 
ministry of Addington, prevented the formation of an 
administration sufficiently strong in parliament and the 
country to cope with the dangers which threatened the 
safety of the nation, and he offered a general opposition 
to the measures which the prime minister proposed. On 
Pitt’s death in January 1806 the ministry of “All the 
Talents” was formed under the leadership of Lord Grenville, 
and Windham accepted the seals as secretary of state for 
war and the colonies. Fox’s death necessitated several 
official changes ; and a peerage was proposed for Windham, 
but he declined the proffered honour, and remained in 
office as long as the ministry existed. A general election 
took place in October 1806 and Windham was elected for 
the county of Norfolk ; but the election was declared void 
on petition, and he was compelled to sit for the Treasury 
borough of New Romney, for which he had also been 
elected. In 1807, when the House was dissolved under 
the influence of the “ No Popery ” cry of Spencer Perceval, 
a seat was found for Windham by Lord Fitzwilliam in his 
close constituency of Higham Ferrers. Liberty of religious 
opinion he uniformly supported at all periods of his life, 
and with equal consistency he opposed all outbreaks of 
religious fanaticism ; hence with these convictions in his 
mind few o fthe do mestic measures of the new ministers 
met with Moreover, bn ^ 
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the expedition to the Scheldt, and thought the charges 
brought against the duke of York, as commander- in-cliief, 
requited his retirement from office. At the same time he 
actively opposed the bill of Sir Samuel ltomilly, his col- 
league on most political questions, for reducing the number 
of offences visited with the punishment of death. In 
July 1809 he leceived a blow on the hip whilst rendering 
assistance at a fire, which he thought little of at the time ; 
but a tumour subsequently formed on the spot and an 
operation became necessary. This brought on a fever, and 
Windham rapidly sank. He died on 4th June 1810, and 
was buried in the family vault at Felbrigg. 

Wind Lam was tall aiul well piopoitioned ; and the impressive- 
ness of liis speeches was heightened by the excellence of liis address. 
Exercise of all kinds had chaims for him. lie attended all the 
celchiatcd prize-fights of his day, and he more than once spoke in 
the House ot Commons against the prevention of bull-baiting. 
Nor did be neglect the pleasures of literature and science. His 
speeches were published in three volumes in 1806, with a memoir 
by Thomas Amyofc, his private sccietary while hg was in oflice in 
1806, and his Diary was edited by Mrs Henry Earing in 1866. 
Tlie passages in the latter woik relative to Hr Johnson’s declining 
da}s have been of considerable use to the later editois of Boswell. 

WINDMILL. The date when windmills were first 
erected is unknown; but they were certainly used in 
Europe in the 12 th century. Of late they have generally 
been replaced by steam engines in Great Britain ; but they 
are still extensively employed in Holland in draining the 
polders and grinding trass. In America they are largely 
used ; Wolff states that in some cities in the United States 
over 5000 windmills are manufactured annually. In spite 
of the competition of more powerful and tractable motors, 
windmills may often be used with success and economy, 
especially in new countries where fuel is scarce, and for 
work which can be done intermittently. The Indian 
Government recently made inquiries with a view to using 
windmills for irrigation, and a good deal of information 
will be found in a report by Colonel Brownlow in the Pro- 
fessional Pcqjers on Indian Engineering, vol. viij. A wind- 
mill is not a very powerful motor, and in its employment 
its power is variable and intermittent. In good situations 
it will generally work for about eight hours out of the 
twenty-four on an average. Small windmills are useful on 
farms for working machines and pumping, in brickfields for 
pumping, and on ships for clearing out bilge water. They 
are employed for drainage purposes in Holland and Nor- 
folk, and for mining purposes in some new countries. In 
America they are used to pump water at railway stations. 
Sir W. Thomson has proposed to utilize them in charging 
electric accumulators. As an auxiliary to a steam engine 
they are sometimes useful; thus at Faversham a 15-horse- 
power windmill raised in ton months 21,000,000 gallons 
of water from a depth of 109 feet, saving 100 tons of coal. 

European Windmills . — In all the older windmills a shaft, 
called the wind shaft, carried four to six arms or whips on 
which long rectangular narrow sails were spread. The 
wind shaft was placed at an inclination of 10° or 15° with 
the horizontal, to enable the sails to clear the lower part 
of the mill. The whip carrying the sail was often 30 to 
40 feet in length, so that the tips of the sails described a 
circle 60 to 80 feet in diameter. The sails were rectangu- 
lar, 5 to 6 feet wide, and occupying five-sixths of the length 
of the whip. A triangular leading sail was sometimes 
added. Sometimes the sails consisted of a sail-cloth spread 
* on a framework ; at other times narrow boards were used. 
The oldest mill was no doubt the post mill, the whole struc- 
ture being carried on a post; to bring the sails to face the 
wind, the structure was turned round by a long lever. The 
post mill was succeeded by the tower, mock, or frock mill, 
in which the mill itself consisted of a stationary tower, and 
the wind shaft and sails were carried ftf&mWmcr ran 


1750 an auxiliary windmill or fan, placed at right angles 
to the principal sails, for automatically turning the mill 
face to the wind. If the wind shifts, the small fan begins 
to revolve and, acting through gearing, rotates the cap of 
the mill. Mills are exposed to great danger if the sails 
are not reefed or furled in high winds, and the reefing serves 
aho to pi event the speed of the mill becoming excessive. 
In 1807 Sir AV. Cubitt introduced automatic reefing arrange- 
ments. The sails were made of thin boards held up to the 
wind by a weight. As the strength ol the wind increased, 
the boards were pressed back and exposed less surface. 

American Windmills . — American windmills generally 
have the sails arranged in an annulus or disk. The sails 
consist of narrow boards or slats ai ranged radially, each 
board inclined at a constant angle of weather (see below); 
and*the impulse of the wind on these inclined surfaces 
drives the mill. An Ameiican mill presents a larger sur- 
face for a given length of sail, and consequently the con- 
struction is lighter. To turn the mill face to the wind, a 
simple large rudder or fisli-tail is used, projecting back- 
wards in a plane at right angles to the plane of rotation 
of the sails. There are a great variety of mills in America, 
but those most commonly used are of two types. (1) In 
those which have side-vane governor wheels the action 
equivalent to reefing the sails is effected by turning the 
whole wheel -formed by the sails oblique to the wind, so 
as to diminish the wind’s action. A side vane projects in 
the plane of rotation of the wheel, and the pressure of the 
wind on this tends to turn the wheel edgeways to the 
wind. This turning force is counterbalanced by a weight. 
Hence for moderate winds the wheel is held up face to 
the wind; for stronger winds it is turned obliquely. (2) 
In centrifugal governor mills the slats forming the wheel 
are connected together in sets of six or eight, each set 
being fixed on a bar about the middle of its length. 
By rotating this bar, the boards or slats are brought end 
on to the wind, the action being analogous to Quitting 
an umbrella. The boards are held up to the wind by a 


weight, and are also connected to a centrifugal governor. 
If the speed of the governor increases, theballs fly out and 
lift the weight ; at the 
same time the sails are 
partially furled. 

Warner's Annular Sail 
Windmill . — Messrs Warner 
of Cripplegate (London) make 
a windmill somewhat similar 
to American mills. The shut- 
ters or vanes consist of a frame 
covered with canvas, and these 
are pivoted between two 
angle-iron rings so as to form 
an annular sail. The vanes 
are connected with spiral 
springs, which keep them up 
to the best angle of weather 
for light winds. If the 
strength of the wind in- 
creases, the vanes give to 
the wind, forcing back the 
springs, and thus the area on 
which the wind acts dimin- 
ishes. In addition, there are 
a striking lever and tackle 
for setting the vanes edge- 
ways to the wind when the 
mill is stopped or a storm is 
expected. The wheel is kept 
face to the wind by a rudder 
in small mills ; in large mills 
a subsidiary fan and gear are 
used. Fig. 1 shows a large 
mill of this kind, erected in 
a similar manner to a tower 



Fig. 1. — .Warner’s annular sail 
windmill. 
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diaiy fm 'with. itb gearing acting on a toothed -wheel fixe 1 to 
th i} 

1 l thn bet teen the Vdouty of the Wind and its Prewurt on S u 
/ tc s — U lien a fht thm plate is exposed normally to the wind, the 
] ussut on its h nit surface is> mu eased anl that on its hack sui 

1 u c somewh it dmnm he 1 1 lie l exultant totil piessuie pel s juaie 

loot m the direction ot the vml is & run qpioximately by the 
tiwhon jp- 00a i (1) 

if i is in milts p i hom, oi 

p= 0023 1" (Iff) 

if y is m fe t pel seconl llius winds at velocities oi 5, 10 an l 

2 ) mile & pei ho u -woul lineal ie*stu ot J th J lb and 2 lb lesp ot 
iwl} on c leh si pin o toot of a suifaee noinial to the win 1 and 
these may 1 e considered oi 1m ny walking velocities tn w mdniills 
In stoims the i elocity ofc the wind miy loieh a much gicatei vilue 
I xessuies oi 23 oi 30 lb pei bpiaie foot have been fre luently legis 
teiel by anemometers, anl at exceptionally exposed stations piess 
uies of 50, SO, Hid even 90 lb pel squire loot have been icioided 
lhtse piessiiies, which am useless toi working the windmill, must 
nevertheless bo ltekoned with in deciding on its struetuial 
strength 

Ptessit e on Sm faces Ooliqut to the J\ md —1 he v amtion of press 
uie with inclination of surface 
is only known expel imentally 
Let R be the duectim oi the 
win m ikm b an an 0 le 9 with tin 
nonuil to the suilace supposed 
to be at lest Ihen it p is the 
piessiue pei squaie to)t of sai 
iuce when the wind is noimil to 
the smfxee, the lcsultant noirnal 
piessme on the oblique suifie is 
2 cos 9 
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Ib pei squaie foot 


( 2 ) 



~ witli^the dnection of the wind 
Hence for the 


^l + cos 9 

Bit the windmill sail moves in a direction peipendieular to the 
wind Hence, if i is the velocity of «• 

the wind and it that o f the sail the 
relativf velocity is Vw +■ v , anl the 
dilation <f relative motion can be 
fjund as follows Let m be the 
plane of lotition of the sail The 
inclination 0 of sail to the plant 
of lotation l grilled the angle cj 
wexfher and^is the same as the 
angle tKC wind makes with the noi 
mal to the sa il Set of! ob u, 

then cc is the iclative velocity, and 

this mikes an 0=tan“ x 

and an angle 6 u <£ with the noimal to the sill 
moving sail 

2oos(0-b0) . 

n=p urcoTW+e) (3) 

Before replacing^ by its value m (1) another considuation re 
quin s attention The sail generally moves fastei than the wind 
it is not a thm edged plane but presents a not mconsideiablo surface 
at ught angles to its direction of motion, and thus creates mist 
ance Of the whole pressure of the wind a pait only is effective, 
the lest being used to overcome the lesistance oi the sail It will 
be assumed that the effective pressure dimng the sails is only, for 
v m feet pei second, p = 001 V s lb per squaie foot, and, therefore, 
the effective normal pi essure on the sails is, for the lelative velocity 

\A> «= 001(^ t- u 2 )^ The component of this 

m the dnection of motion of the sad is n sm 9 Consequently the 
useful work of the sail expi eased in foot pounds per squaie foot is 

m 8m$ = 001(^+ M s)« ^ By dividing the sail 

into stups and introducing the known values of u, v, and 6 the 
work done is easily found 

Lest Angle of Weather —The best angle of weather w that which 

makes —p* ■ ff ^ ■ ■ ■■■ . a maximum This gives the very 

soo (0 + 0) + cos (0+0) 6 J 

simple rule 0= 67 }° - |0 Given the velocity of the w md and that 
of tne tips of the sails, the value of 0 is easily found for any point 
of tlio sail, and thence 9 Thus, for 
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Lfme-Powt of Windmill's — For the older Linds of windmills 
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mill is , this assumes the speed of the tips of the sails to 
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ho about 2i to 3 times the wind velocity 1 >i Ameuean v heels 
'Wolff gives" the hoi sc power which miy be expected foi an avei 
ige of b hours pei d iy as follows — 
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WINDSOK, 1 a parliamentaiy and municipal borough of 
Berkshire, England, 21 miles fiom London by the Great 
Western Railway, situated on the light bank of the Thames, 
is chiefly remarkable for its loyal castle The town itself 2 
is of no special interest, m spite of its great antiquity In 
1276 Edward I made Wmdsoi a free boiough In 1302 
it began to send representatives to parliament, though at 
irregular intervals, and from the time of Henry YI it 
returned two members till 1867, when they were reduced 
to one The town is presided ovei by a mayor, aldeimen, 
and councillors, who weie mcorpoiated by a chaiter of 
Edwaid IY The town hall was built m 1686 by Su 



Plan ot Windsor 


Christopher Wren, but was much altered m 1852 The 
Thames is crossed here by a bridge lestmg on three granite 
piers (1823) The parish church of St John the Baptist 
was lebuilt m 1822, the other two churches are also 
modern The town was formerly celebrated for the number 
of its inns, of which “ The Garter ” and “ The White Hart ” 
were the chief The former was the favourite inn of 
Shakespeare’s Sir John Falstaff, and is frequently men- 
tioned m the Merry Wtm of Wmdsoi In 1650 the town 
contained 70 inns, manyot which weie veiy picturesque 
half timbered buildings , but none of these now exist In 


1 The name is said to be denved from Wmdekom (A S u in del, 
“ to wind,' and or, a “ shore,' from the winding course of the Thames) 
3 In official documents tha town is called Now Windsor, to dis 
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1871 the population of the mumcip tl boiougli was 11,769 
and m 18bl 12,273, that of the piihamuitxiy l)oiougli 
(area 3253 acres) m the same ycais wxs 17,2S1 and 
19,082 respectively Of this last totil 3461 weie m 
Buckinghamshire, into which county the 2 >uliamentary 
borough of Windsor extends 
Windsor Castle, fiom its coimnxnding position, its stateh 
group ol ancient buildings, and its long list of historical 
associations, is one of the most magnificent and interesting 
of royal palaces It has for many con tunes been the chief 
lesidence ot tli£ English sovereigns 1 As euly as the 
time of tlio Heptaicliy a stionghdd of some importance 
existed at Windsoi , the clncf pait of this c till remains, and 
foims the gieat ciiculxi mound, about 125 feet m diametei, 
on which the Round Towei now stands This great eaith 
work was once sunounded by the fosse, aggei, and xalliun 
which were usually constructed to defend both Roman and 
Savon stxongholds The pumitixe wooden enclosure was 
replaced by a stone circuit wall m the time of William the 
Conqueioi , and the fust complete Round Towel was built 
by Homy III about 1272, but as wholly lec on sti noted on 
a moie massive scale by Edward III , who m 1344 designed 
the new towci to fomx a meeting place for his newly estab 
hslied oi der of the Knight* of the Gai te$. m Ed wai d selected 
this spot because, according to a populai legend (quoted by 
Troissait), it was on the summit of the circular mound 
that King Arthui used to sit sunounded by his knights of 
the Round Table The mam bulk of the present Round 
Towel is of this date, but its walls weie heightened, and 
the tall flag turret was added by the couit architect, Sir 
Jeffrey Wyatville, m the reign of Geoige IV In addition 
to the Round Tower, Henxy III constiucted long lines of 
cn cuit w alls, ci ow ned at mterv als with many smallei to wei s, 
one of which, named after him, still exists m good presei na- 
tion He also built a great hall, kitchen, and other apart 
ments, together with a chapel, which was afteiwaids pulled 
down to make loom foi the present chapel oifet Geoige 
The beautiful little chapel cloister which Hemy III built 
still exists, and on its walls aro tiaces of eontemporaiy 
puntmgs m distcmpei Another chapel was built by 
Hemy III and dedicated to his favourite saint, Edwaid 
the Confessor This gi aceful building, with an eastern 
apse, is now called the Albert Memonal Chapel , a good 
deal of Hemy III 's woik still exists in the lower part of 
its walls, but the upper part was rebuilt m 1501-3 by 
Henry "V II Some yeai s latei the unfinished chapel was 
given by Henry VIII to Cardinal Wolscy, and for long 
after it was known as “ Wolsey J s tomb house ” Wolsey 
engagod a Florentine sculptoi named Benedetto 2 to make 
him a veiy magnificent and costly tomb of maible and gilt 
bron/e, with a recumbent effigy at the top, probably very 
similar m design to Tomgxano’s tomb of Henry VII at 
Westminster The rich bronze work of Wolsey J s tomb w as 
torn off and melted by order of the Commonwealth m 1642, 
and the mere metal was sold foi the then large sum of 
£600 In 1805 the black marble sarcophagus, stripped of 
its bionze ornaments, was moved from Windsor and used 
as a monument over Nelson's giave m the crypt of St 


-WIN 

IHuls Though Wolsey s tomb house was roofed m and 
used for mass b} Tames II , the stone vaulting w xs not com 
plctcd till lecent times, when the whole p lace was fitted up 
by Sir G llbei t Scott as a memoiial to the Punce Con&oit 
3ts mtoinal walls wne then lined with nch inuhies, and 
decoiatcd with lelieis by Baron Iriqueti, m a stjle some 
what tawdi} and discordant with the old building 

r lhe magnificent chapel of St Geor b e lanks next to 
Wcstminstei Abbey as a 103 al mausoleum, thou b li no Ling 
was biuied theie befoic Edwaid f\ , who left directions 
in his will that a veiy splendid tomb was to be elected 
with an effigy of himself in silver Nothin^ now remains 
cf this, exce[t pait of the wiou b ht 11 cn guile which sm 
1 minded the tomb — one of the most el xboiate and skilfully 
wiou b ht pieces of non 01 k m the woild This ^nlle has 
lcccntly been moved from the noith aisle to the north side 
of the sanctuai} The next so-seieign buned heie was 
Henry VIII , w ho directed that his be dy should be laid 
beside that of Jane Scj 1110 m, m a magnificent bronze and 
maible tomb The tomb was never completed, and what 
existed of its metal work was piobably melted down by the 
Commonwealth No tiace of it now lemams The chapel 
itself is one of the finest examples of Peipcndicular archi 
lecture m England, and is on tho whole finei in design than 
the ofchei two rojal chapels, those of King's College at 
Cambridge and that of Hemy II at Westminster, which 
were a little later m date The existing building was 
begun by Edwaid TV , who in. 1473 pulled dow n a Inn. st the 
whole of the eailier chapel, which had been completed and 
filled with^tamed glass by Edw aid I1T m 1363 The nave 
of St Geoige's was vaulted about the yeai 1190, but the 
chon gioming was not finished till 1507, the hanging 
pendants fiom the fan vaulting of the chon maik a later 
development of style* which contrasts stiongly with tne 
simpler lines of the earliei nave vault In 1516 the lantern 
and the rood screen weie completed, hut the stalls and 
othei fittings were not finished till aftci 1519 

The present private apartments of the sovereign at 
Windsor weie mostly*! ebui It or lcmodtlled by S 11 Jeffrey 
Wyatville, but some of the 100 ms, and especially the libiaiy, 
contain fine mantelpieces and ceilings ot the IGtRand 17th 
centui les Among the many ti easui es pi esei v ed m the royal 
library is a fine collection of drawings by ihe chief Italian 
painters, together with thiee volumes oL-^bS m the auto- 
giaph of Leonaido drf Vmci, illustrated with many draw- 
ings by his hand 3 The libraiy also contains a magnificent 
sei les 0 1 portiarts by Holbein, eight} seven m number, highly 
finished m sepia and chalk, iepicsentm b the chief pc rsonages 
of Hemy VIII 5s court — all of them works of the highest 
beauty and marvels of iconic vigoui. The foundation at- 
tached to the loyal chapel, which possesses the privileges 
of a “ loyal peculiar," consists of a dean, who is exempt 
from any episcopal jurisdiction, and a college of canons 
The royal forest of Windsor is one of the finest m the 
country, though it has been much reduced m size even 
since 1790, when it contained about 60,000 acres, many 
of its oaks aie of gieafc size and antiquity (s n M ) 
WINDWARD ISLANDS See W*bT Indies 
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ions fully explained under Fermentation (vol. ix. p. 92 sq.). 
men- ]? r om w kat is said there it will be readily understood that 
a lou ’ wine-making is an easy art where there is a sufficient 
supply of perfectly ripe grapes. In Italy, Spain, Greece, 
and other countrios of southern Europe nature takes care 
of this ; in the more northern of tho wine-producing dis- 
tricts of France, and especially on the Rhine in Germany, 
the culture of the vine means hard work from one end of 
the year to the other, which only exceptionally finds its 
full reward. And yet it is in those naturally loss favoured 
districts that the most generous wines are produced. 
Southern wines excel in body and strength ; but even the 
best of them lack the beautiful aroma (BI ime or bouquet) 
characteristic of high-class Ithine wine. The large propor- 
tion of sugar in southern grape juice would appear to be 
inimical to the development of that superior flavour. Yet 
in Missouri, for instance, where wine is produced in pretty 
much the Rhenish way, from Tlhenish kinds of grapes, 
which there ripen far more readily than they do at home, 
no wine equal in flavour to real Rhine wine has as yet 
been made. It seems that the hard struggle for existence 
which the vine-plant has to fight on the Rhine is essential 
for the development of the peculiar flavour of the wine. 
Pro- To secure the highest attainable degree of maturity in 
-- . fc ^ the grapes, the vintage on the Rhine is postponed until 
wine. ° g^pes almost begin to wither, and the white grapes 
on the sunny side of the bunches exhibit a yellowish 
brown (instead of a green) colour and show signs of flac- 
cidity. In the best vineyards (where it is worth the 
trouble) the bunches are carefully sorted, the ripest being 
put aside and pressed by themselves. In some places even 
the individual bunches are analysed and the best berries 
cut out with a pair of scissors, to be used by themselves. 
The processes concerned in the extraction of the juice are 
described below (p. 605). If the production of red wine is 
intended, the juice is allowed to ferment over the stalks 
and skins until enough of alcohol has been produced to 
enable the juice to extract the pigment from the skins. 
After that juice and residue are separated. The alcohol, 
however, extracts other things besides the pigment, especi- 
ally tannin, which imparts to red wines their characteristic 
astringency. The must (or magma of crushed grapes) is 
immediately conveyed to a cool cellar, the temperature of 
which should frUxetween 9° and 12° C., and is placed in 
large tubs or vats or open casks, add is then left to itself. 
Although no yeast is added from without, vinous fermenta- 
tion sets in sooner or later, and after some four to five days 
is in full swing. On the seventh day, as a rule, the pro- 
cess has passed its climax, and after ten to fourteen days 
the yeast-scum on the surface disappears and the liquid 
clears up. It now constitutes what is called Jungwein , 
which still contains a considerable remnant of unfermented 
sugar. This young wine is drawn of into large casks and 
placed in cellars having a temperature of 9° to 12° C. ; there 
it is left for some months, generally until the following 
March. The casks are filled almost to the bung-hole and 
■J^ept full by the occasional addition of wine, the small 
jng-hole being covered so as- to provide an outlet for the 
Vtftnic acid, without giving any greater access to the air 
X absolutely .unavoidable, to prevent acetous fer- 
During this period the small remnant of sugar 
£ wine gradually ferments away, while the 
gghol undergoes a corresponding gradual in- 
frer-fermentation progresses very slowly, 
Hincrease of temperature in the liquid, 
o %ed yeast cells remain deposited at 
^ cer fain components of 
in (alcoholic) wine than in 
ki instance, the albumenoids 
potash; this last 


separates out conjointly with tartrate of limo and colour- 
ing-matters, as a coherent crust known as argoL The 
finished young wine is drawn off clear into smaller casks, 
bunged up, and allowed to mature. It is during this period 
that the “bloom” of the wine develops, probably through 
the very slow formation of ethers from the alcohol and the 
acids previously produced, or from traces of higher alcohols 
by oxidation. How long a wine should be allowed to 
mature depends on its richness. With relatively poor 
wines a year’s maturing may be amply sufficient; rich 
wines continue improving for years. . 

To give an idea of the composition of grape juice, 
we quote two analyses of high-class musts of 1868, by 
Neubauer : — 



NeioTieig Rieslmj 

St( mheiyir 
Atisli sc 

Sugar . 

18 *06 

21-21 

Fiee acid 

0-42 

0*43 

Albumenoids* 

0*22 

01b 

Combined organic acids and 
extracts 

411 

3*92 

Mineral mattei 

0*47 

0*45 

Total s<jhds 

23 '28 

29*2*2 

Water (by difl.) 

* 76 72 

70*78 


100 

10O 


Supposing such musts to ferment, the albumenoids are 
partly precipitated as components of the yeast or other- 
wise, or decomposed, with formation of ammonia salt; 
part of the phosphates go into the yeast likewise ; tho 
greater part of the bitartrate of potash of the juice is pre- 
cipitated as argol; and the greater part, if not all, of 
the sugar is decomposed, with formation from every 100 
parts of sugar destroyed of alcohol 48*5, carbonic acid 
46*9, succinic acid 0*7, glycerin 3*0, matter passing into 
the yeast 0;9 as principal products. 

Besides tho predominating process of vinous fermonta- Minor 
tion proper, certain minor fermentations and other bye- teimyu * 
reactions take place, which lead to the formation of free tatl0US * 
acetic and other fatty acids, ethers, and traces of higher 
alcohols. Of these last, however, which play such an 
important part in whisky-brewing, only very little is formed 
in grape-juice fermentation. Of the bye-products the 
ethers are undoubtedly the most important, because it is 
they that constitute the bloom ; but our knowledge regard- 
ing them is very limited. The flavour of a wine is due to 
two sets of volatile bodies, namely — (i.) cenanthio ether 
(see CEnanthic Acid, vol. xvii, p. 731), to which is due 
the smell common to all wines (which remains in an empty 
wine cask after the bloom proper has gone), and (ii.) a 
set of ethers (are they ethers ?) which constitute the Bhime. 

Geiger distilled a bottle of good wine and then re-mixed 
residue and distillate. But the mixture was not drink* 
able ; yet, after having been bottled up for a long time, it 
gradually regained its original virtues. These remarks 
apply only to white Rhenish wines. Red wines, in addi- 
tion to the components named, contain chiefly colouring 
and astringent matters. The wines of Hungary, France, 

Ac., as is well known, have a different character from those 
of the Rhine region; but the scientific analysis of the 
relations is of comparatively little importance. 

In all rich musts part of the sugar escapes fermentation * 
and imparts to the wine a higher or lower degree of sweet- 
ness; southern wines (port, sherry, Ac.), even in their 
natural condition, contain relatively large percentages of 
sugar. In their case it is chiefly this sugar, in Rhine 
wine the glycerin and what there may be of unchanged 
sugar, which constitute the “body” of the wine. Spanish 
and Portuguese wines, however, especially those intended 
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for exportation into Great Britain, arc habitually doctored 
by the addition of cane sugar and cognac. 

Wme- Wine-Brewing .- — One mode of assisting nature in wine- 

yaking is the process of “ gallihizing,” so called from its 
inventor (Gall), which is largely practised on the Elaine. 
In a given vineyard the must produced in a good year is 
characterized by certain percentages of free acid and of 
sugar. In bad years the latter decreases and the former 
increases. Bu£ this, according to Gall, can be easily 
remedied by adding sugar and waier in sufficient quantity 
to establish the percentages of free acid and sugar which are 
characteristic of the best years, and then allowing the mix- 
ture to ferment. The sugar is added sometimes in the form 
of cane sugar (which is no doubt the best substitute for 
natural grape sugar obtainable), but more frequently in the 
form of what is known in commerce as “grape sugar,” 
which is in reality more or less impure dextrose produced 
from potatoes or maize starch (see Sugar, vol. xxii. p. 623). 
Scientifically speaking, Gall’s method appears to be un- 
objectionable ; but that it defts so is really owing to our 
ignorance of the intricacies of the actual process of grape- 
juice fermentation. In &ny case, grape juice is one thing 
and dextrose plus so much pump-w&ter is another ; and 
the sale of gallisized as “natural” wine must he pro- 
nounced a fraud. Science affords a means of distinguishing 
a gallisized from a natural wine, if the added sugar con- 
sisted of dextrose. The sugar of normal grape juice is 
half dextrose and half lsevulose ; a similar mixture is pro- 
duced from added cane sugar. In the process of fermenta- 
tion the dextrose is the first to disappear ; the rest of the 
k'vulosc then follows. Hence a finished natural wine, if 
it turns the plane of polarized light at all, will turn it to 
the left; but, if the wine was doctored with dextrose, 
certain dextro-rotatory impurities survive to the end and 
the wine turns the plane of polarization to the right 
(Neubauer). A commission of experts who met in Berlin 
in l&St declared gallisizing to be a legitimate practice as 
long as the water added does not amount to more than 
twice the weight of the added sugar. Liebig long ago 
recommended the addition of a concentrated solution of 
neutral tartrate of potash to ready-made wine, as a means 
for reducing its acidity. If the free acid is tartaric, it 
combines with the tartrate into cream of tartar, which 
gradually separates out and can be removed by decanta- 
tion or filtration. Long before Gall, Chaptal showed 
that bad must may be improved by adding the calculated 
weight of (cane) sugar and neutralizing the excessive acid 
by means of powdered marble. The principal feature in 
Ohaptal’s, as compared with Gall’s method, is that it dis- 
cards the resources of the pump. 

Plaster- In Spain, Portugal, and France it is a very common 

lug whig, practice to dust over the grapes with plaster of Paris or to 
add the plaster to the must. The intention is, in the 
former case, to prevent putrefaction of the berries, in the 
latter to add to the chemical stability of the wine. Ac- 
cording to experience, a plastered wine is ready for bottling 
sooner than it would be in its natural condition. The 
chemical process involved consists in this : the sulphate of 
lime, Ca$0 4 , decomposes the bitartrate of potash, (C 4 H 4 0 G ) 
KH, of the must, with the formation of insoluble tartrate of 
lime, (C 4 ff 4 0 6 )Ca, and soluble acid sulphate of potash, 
KHS0 4 . The latter takes up potash from, chiefly, the 
. phosphate present and becomes normal salt, K 2 S(k with 
the formation of free acid (e.y. } phosphoric acid). A 
plastered wine is relatively rich in potash and in sulphuric 
acid. Amongst German wine-analysts it is customary to 
report all the sulphuric acid found as sulphate of potash, 
K 2 S0 4 . If the calculated sulphate amounts to less than 
2 grammes per litre, the wine is passed as being at any 
rate not excessively plastered. But the interpretation of a 


sulphuric acid determination, in the case of German wines 
more especially, is rendered very uncertain owing to the * 
widely spread practice that prevails of disinfecting wine- 
casks with sulphurous acid (by burning sulphur within 
them) before they are used. 

Want of space will not allow of the treatment of wine 
analysis generally; hut sufficient has been said to show 
how far the genuineness of a wine can be proved by 
chemical analysis. Against the most important and fre- 
quently occurring fraud, namely, the substitution of a 
genuine, but inferior, for a high class wine of a similar 
kind, chemical analysis is at present absolutely powerless. 

It sometimes happens that wine becomes viscous andlnjmiona 
forms threads when pdured from the bottle. This mischief, ferments, 
which is caused by the development of a foreign ferment, &e * 
can be cured by the judicious addition of a solution of 
tannin, which precipitates the “gum.” From a similar 
cause comes acetous fermentation, which always takes place 
in a moderate degree, but may assume undue dimensions. 

Bed wines are liable to develop a foreign substance which 
imparts to them a bitter taste. A wine kept in a mouldy 
cask assumes of course a mouldy taste and smell. Some- 
times a wine will “capsize”: the alcohol and the acid 
disappear and what was wine becomes an insipid un- 
drinkable liquid. Most of the injurious effects caused in 
wine by foreign ferments can be prevented by a process 
introduced by Pasteur. The wine is kept for a sufficient 
time at a temperature of 70° 0. in the absence of air, and 
then transferred to a germ-free cask, without allowing it 
to come in contact with more air than can be helped. The 
only objection to Pasteur’s precautionary method is that it 
renders the wine slightly flat through the removal of part 
of its carbonic acid. Ho doubt these deleterious con- 
sequences might be prevented to a very great extent if the 
fermentation were conducted from the first in casks which 
communicated with the air only through a (wide enough) 
tube full of cotton wool, which medium is known to filter 
off all germs (see Fomentation, vol. ix. p. 95). 

Effervescing or Sparkling Wines . — These wines areSpaik* " 
largely impregnated with carbonic acid engendered by an Hug 
after-fermentation in the closed bottle by means of added wiQes * 
sugar. The art originated in Champagne, where the best 
sparkling wines are produced, and^jsience it has spread 
to the Ehine, the Moselle, and other districts. The natural 
wine of Champagne is not of a very high order ; yet it pro- 
duces the best champagne. For champagne-making blue 
grapes are preferred. In eliminating the juice excessive 
pressure is avoided, so as to keep the must clear of particles 
of skin. The processes of fermentation and dealing, as 
well as those connected with the making of champagne 
generally, are described in detail below (p. 606). Cham- 
pagne-makers distinguish three grades of effervescence. 

In mousseux the pressure in the bottle amounts to from 
4 to atmospheres; in grand momseux it reaches 5 
atmospheres ; and less than 4 atmospheres’ pressure con- 
stitutes cremant (from la creme, “ cream ”), a wine which 
throws up a froth but does not give off carbonic acid 
violently. A champagne which contains relatively little 
sugar is called “dry”; it is chiefly this kind which is 
imported into Great Britain, where champagne is used ~~ 
habitually as a dinner wine. In France a sweet wine is 
preferred. The intensely sweet substance called “ saccha- 
rine” (see Sugar, vol. xxii. p. 623) has been utilized for 
producing a sparkling wine which is both sweet and dry. 

Cheap champagnes may bo (and we believe are) produced 
by simply adding sugar and some flavouring matter to 
wine, and then pumping in carbonic acid in the soda-water 
fashion. The following extract from a table by August 
Dupr6 will show the chemical composition of the wines 
most popular in Great Britain. The numbers may bo 
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read as grammes per litre or as ounces per 1000 fluid 
ounces. 



Alcohol. 

Five 
Acid, 
ii\i d. 

Volatile 

Acid. 

Total Di> 
Malta. 

Glucose. 

Hock at 30s. a dozen 

96 

3*5 

0*6 

i S *6 

nil 

,, at 120s. ,, 

Claret at 15s. „ 

101 

4*3 

0*9 

20*6 

11 

85 

4*2 

1*5 

21*4 

4*3 

„ at 66s. ,, 

Sherry at 22s. ,, 

85 

3‘2 i 

1*8 

18 

1*0 

172 

2'7 ; 

1*5 

42 

26 

- ,, high price 

Tori at 32s. a dozen ... 

184 

2*8 

1*6 

56 

35 

J86 

3*1 

0*8 

75 

43 

„ high price 

jl 8 i 

2*7 1 

11 

31 

10 


n (W. D.) 

Part II.— Industry and Trade. 


At the present (lay wine is practically a European product, 
although a certain quantity is made in the United States, at the 
Capo of Good Hope, and in Australia. The principal countries in 
Europe where the wine is grown to any extent are France, Spain, 
Portugal, Austria-Hungary, Italy, Germany, and the southern por- 
tions of Russia and Greece ; but in the first six alone is wine an 
article of much commercial importance. 

Hihtori* In the lands of the Levant the use of wine is as old as the earliest 
cal memory of civilization, and we hud its introduction ascribed to 
sketch, gods (Dionysus in Greece, Osiris in Egypt), or, in the case of the 
Hebrews, to the patriarch FToali, the second father of mankind. 
Corn, wine, and oil appear together (as in the Old Testament) as 
the main gifts of the soil, tho material bases of life and comfort. 
The cultivation of the vino was the highest achievement of ancient 
husbandry, impossible to semi-nomadic peoples, who might grow 
a com crop, but did not remain long enough in one spot to form 
vineyards. Thus the vine and the olive are in antiquity the marks 
and almost tho symbols of settled and cultured life. ‘Starting 
perhaps from Armenia and eastern Pontus, viticulture gradually 
made its way through the lands of ancient civilization, rejected only 
by a race like the Nab.vtjb.vnh (q. v. ), whose laws were directed 
to prevent tho transition from nomadic to settled life (cp. the 
Old Testament Rochabites). Of Asiatic wines the most famous 
was that of duly bon (Helbon) near Damascus, which was an 
article of Phoenician commerce in the time of Ezekiel (xxvii. 18) 
and at a later date furnished the tables of the Persian kings. Of 
Greek wines the most famous came from tho islands (as Chios, 
Lesbos, Cos) or from points on the Asiatic coast (Strabo, xiv. p. 
637). Tho vine reached Spain through the Phoenicians, and Italy 
and southern Gaul (Marseilles) from Greece ; it had no place in 
the oldest Roman husbandry, nor was wine used in the oldest 
Roman ritual. But in time Italy became a great wine country, 
and Cato regards viticulture as the most profitable branch of hus- 
bandry, It was indeed artificially fostered by tbe Roman republic, 
which prohibited thmimport of foreign growths into Italy and 
stimulated exports by restrictions on wine-giGwiiig in the provinces, 
especially in southern Gaul, which thus became a great market for 
Italian wines. These restrictions were not wholly removed till the 
time of Probes (q.u), when the reins of empiro were no longer in 
Italian hands. In the first century of our era Spanish and Gaulish 
as well as Greek wines were drunk at Rome (Pliny), but in Gaul 
tho production seems to have been limited to the districts of the 
Allobroges and Bituriges on the Rhone and the Gironde. It was 
after Probus’s time that viticulture seems to have been established 
on the Seine and the Moselle, and Julian when in Gaul still found 
occasion to discharge an epigram against the false Dionysus of Celtic 
beer. The northward spread of the vine was doubtless also retarded 
by difficulties of acclimatization, which were only gradually* over- 
come. In tho Middle Ages, when transport was difficult, wine was 
produced in the south of England and in several parts of Germany 
where there is now no motive for urging a precarious husbandry. 1 
The exact mode of vine -culture and wine -making amongst tho 
ancients is somewhat obscure ; but there is reason to believe that 
the latter, although in a somewhat cruder form, closely resembled 
the system in use at tho present day. As far as viticulture is con- 
cerned, we find from Pliny and others that the Romans encouraged 
the upward growth of the vine upon trees and palisades in prefer- 
ence to the dwarf system now followed in the more northern regions, 
such as France,— a fact doubtless attributable to tho almost tropical 
luxuriance which the vino attains in Italy. Little comparative 
information can be obtained as to the style of wine made by the 
ancients ; but from the few facts we do know it may be presumed 
that, apart from alcoholic qualities, the wines of Greece and Rome 
had not the high properties possessed by those of tho present day, 

i On the history of viticulture, see especially Hehn, OultuTpJUmzen, &c., Sd 
ed.. p, 08 sq.f and Mommsen, Mom. GescL, v. 98 sq. In accordance with the 
history of the plant, the names wine, vtnwm, &c., are traced by philologists to 
efat. The farther history of the name is obscure ; but it seems to be Indo- 
European ; the Hebrew yayin is almost certainly a loan-word. 
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The introduction of resinous flavours or of salt, then usually resorted 
to, would hardly suit the present high rearing of vinous products 
The vintage in the more favoured districts began towaids the end 
of September and in the less favoured during the following month. 

Grapes were not gathered until they had attained their fullest 
maturity, and in many instances they were allowed to dry three or 
four days in the sun after gathering in order to obtain further 
sweetness and body. The grapes were trodden and then submitted 
to the press, much after the custom still prevalent in Burgundy 
and Portugal. When, however, the juice was deemed too thin and 
watery for the production of good wine, it was boiled down to a 
greater consistency, vhilst a small poition of gypsum was added, to 
it. The original receptacle^ for wine appear to have been the skins 
of animals, rendered impel vious by oil or resinous substances, but 
later on the principal vessels wore made of earthen w are (amplioue 
ami the like) or, in certain districts, though less frequently, of 
wood, after tbe stylo of modern casks. In modern as compaied 
with ancient times the wine-growing industry lias considerably 
changed its locality. Although Italy and (in a very minor degieo) 

Greece still produce a considerable quantity of wine, yet France, 

Spain, and Portugal must now he recognized as the chief homes of 
viticulture. France is the country whose modem agricultural 
history and export trade arc most connected with wine production ; 
and, although, in consequence of the Phylloxera and mildew, the 
yield has fallen off of late years, it still holds the premier position 
for quantity, variety, and general excellence of quality. 

* France. • 

It was only by degrees, owing partly to its soil and partly, to France, 
the aptitude of its inhabitants, that France developed the position 
which it now holds as a wine-producing country. Geographically 
and meteorologically speaking, it is in every way eminently fitted 
for this. The winters are not too cold, nor, on the other hand, 
have the summers the intense heat and drought which are often so 
prejudicial to the vine in southern climates, Tho country is 
throughout of that gently undulating character which is so import- 
ant for the proper oxposure and ripening of the grape, whilst the 
calcareous properties of the soil are especially favourable to the 
growth of the plant. The habits of the people, moreover, and the 
system of small holdings have also undoubtedly done much in 
developing the industry ; for there is, periiaps, no branch of agri- 
culture which requires more minute attention, or for which such a 
system of land tenure is more suitable, than vine culture. At 
present throughout all France there are only ten departments in 
which wine is not prod need, —Calvados, Cotos-du-Noid, Finisterc, 
Blanche, FTord, Oise, Ome, Pas-de-Caiais, Seine-Iuferionre, and 
Somme ; andm 1887 the total production amounted to 24,333,281 
hectolitres, or some 535,332,250 gallons, which, however, is con- 
siderably less than the average for the previous ten years, owing to 
the immense injury caused by the Phylloxera. In 1875, the u units 
mirabilis of wine-production in France, the yield amounted to 
83,632,391 hectolitres, or nearly three and a half times that of 
twedve years later. 

As France is the home of wine-growing, so must the Medoc dis- Mcdoc. 
trict in its turn be considered the very heart of that industry in 
Fiance, for nowhere have such elegance, finesse, and distinct variety 
been obtained as on the banks of the Gironde. Unlike tho products 
of the different vineyards of most other districts, which are purchased 
by the merchant and vatted to supply a general wine of commerce, 
the yields of the principal estates of Medoc are kept distinct, ami 
reach the consumer as the product of tho particular growth and 
the particular year. This practice is, almost without exception, 
resorted to with what are known as the classed growths and the 
superior bourgeois, whilst in seasons in which the wines are of good 
quality it is continued down to the lower grades. The area of tho 
department of Gironde is about 2,407,000 acres, of which some 
500,000 acres are under the vine. There arc six descriptions of 
soil : — (1) that of the. valleys, chiefly alluvial, tho vines on which 
produce wines of considerable colour and vinosity, but wanting in 
finesse \ (2) the strong lands, which require frequent working and 
tho assistance of lighter earths and manures, although, when of 
a ferruginous colour, this soil is very favourable to the vine ; (3) 
tho marshy lands, which are of considerable extont, and which, 
when gravel enters into their composition, are extremely fertile ; 

(4) lands formed at the surface of gravel, quartz, and heavy sand, 
with clay subsoil, over which are grown most of tho finest vines of 
tho Medoc ; (5) the silicious or flinty soils, covering about ono- 
half of the department, of which some portions, when worked with 
clay, and calcareous elements, are suitable for vino cultivation ; (6) 
the. intermediate lands, between the strong soil and the last-named, 
which are chiefly available for the growth of the commoner descrip- 
tions of white wines. Tho principal vines used in the M4doc am, 
for red wines, tho Cabernets (2), the Merlot, and the Malboc, and for 
white wines, the Semillon, the Sauvignon, and the Muscatelle. 

The vines of tho Cabernet species, although producing excellent 
grapes, are especially susceptible to damage from weather at flower- 
ing time, mi consequently are not so greatly used as the Merlot, 
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which is very productive, and not so liable to attacks from Outturn 
as other descriptions. The grapes of this vino, however, have to 
he gathered with promptitude, as they ripen very quickly and if 
subjected to rain soon become rotten. The vine most generally 
selected, however, is the Malbec, which is a remarkably early bearer, 
its chief disadvantage being that it is veiy susceptible to frost. Of 
the vaiious vine diseases and pests the chief is undoubtedly the 
JPhylloxf ra (see Yin is, p. 238 above), which was first seen in Medoc in 
1809. The amouut of damage caused by this insect during the past 
fifteen years is almost incredible, and at one time it was feared that 
the vineyards would be wholly destroyed. Of late, however, con- 
siderable success nas been met with in checking its inroads, the 
area now under vine cultivation beiiuf larger than was the ease 
when its ravages first began to make themselves severely felt. 
Another c\il which lub occasionally been very virulent is the 
Outturn , a species of fungus, which first made its appearance in 
France in 1851, about which time it also devastated the vineyards 
of Madeira. Another cause from which an enormous amount of 
damage has been done of recent years is the mildew, which not 
only destroys the leaves and fruit, hut further leaves its taint on 
wines made from grapes affected by it. It is believed, however, 
t hat a complete cure or prevention for this pest has bt en found in 
a solution of sulphate of copper. In addition to these enemies, 
Iho vine-grower has to take aocoqjit of hail, frost, and coulure — 
Hi is last caused by too great humidity of the soil, which leads to 
laige quantities of flowers falling from the branches before turning 
in to gin pcs, and also to the grapes themselve^falling. The vintage 
in Medoc usually commences between the middle and end of Sep- 
tember and lasts from two to three weeks. The process is a very 
simple one. The grapes are gathered and brought on bullock drays 
to the press-house ; hero they are separated from the stalks and 
placed in vats, whero they are allowed to ferment for a period of 
from seven to fifteen days. As soon as tlie wine is sufficiently made, 
it Is drawn oil* into hogsheads and removed to light and airy stores. 
The fust month the bung is put lightly in and the cask tilled up 
evciy three or four days ; the second month it is put in more firmly 
and tin* cask tilled every eight days. In March, the lees having 
fallen, the first tout i rage or <U\iwing-off takes place. A second is 
made in June and a third in November, alter which the hogsheads 
arc turned on their bide and the filliugs-up cease. In the second and 
following years, alter the wine has been removed to dark cellars, 
two drawmgs-off suffice, one in spring and the other in autumn. 
After this, if tlio wine ferments, it is drawn off in a sulphured 
cask, and if necessary fined with eggs and again drawn off in a 
fortnight. 

The great variety of qualities that the wines of Ipdoc possess 
has necessitated their classification, by which they Lave been 
divided into paysan, artisan, bourgeois, and fine growths, the last- 
named being subdivided into fivo categories, and known as the 
“ classed growths. ” This classification is the result of years of 
observation and study, going back to the 181 h century, its present 
form being the result of a conference of brokers in 1855. Subjoined 
is a list of the red wines of Medoc (the English 14 clurot ”), with 
the names of the cantons to which they belong. 


Fibst Growths. 

Chateau Lafitfce, Fauillac. I Chateau Latonr, Pauillae. 

„ Margaux, Margaux. 1 „ Haut-Bnon, Pessac. 


Second Growths. 


Chateau Mouton-Rothschthl, Pauillae. 
„ Rainsan-Segla, Maigaux. 

,, Rauzau-Gabsies, ,, 

„ Leoville-Lascasps, St J ulien. 

„ L^oville-Poyfene, „ 

„ Lcoville-Barton, „ 

„ Durfort-Vivens, Margaux. 

,, Tj&bcoinbes, „ 

„ Gruaml - Larose * Sarget, St 
Julieu. 


Chateau' Gruaud-Laron c>, St Julien. 

„ Branne-Cautenae, Cantenac. 

„ Pichoii-Longueville, Pauillae. 
„ Pichon-LongueviUo-Lalande, 
Pauillae. 

„ Bueru-Beaueaillou, St Julien. 
Cos d’Estounicl, St Ebtvphe. 

Chateau Montrose, „ 


Third Growths. 


Chateau Kinmn, Cantenac. 

,, Dlstun, Cantenac. 

„ Lagrange, St Julien. 

„ Langoa, „ 

„ Giscours, Labarffe. 

„ Malescot, Margaux. 

„ Brown Cantenac, Cantenac. 


Clriteau Palmer, Cantenac. 

„ LaLagune, Ludon. 

„ Dosmiiail, Margaux. 

„ Calon-Segur, St Estephe. 

„ Ferricre, Margaux. 

„ Becker, „ 


Fourth Growths. 


Chateau Saint-Pierre, St Julien, 
} , Branuire-Dulue, „ 

,, Talbot, „ 

„ Pnharl-Miloti, Pauillae. 
,, Poujet, Cantenac. 


Chateau La Tour Carnet, St Laurent. 
,, Rochet, St Estephc, 

„ Beychevelle, St Julien. 

Le Piieuro, Cantenac. 

Marquis de Thenue, Margaux. 


Fifth Growths. 


Chateau Pontet-Canot, Pauillae. 

„ Batailley, ,, 

Grand-Puy-Iiacoste, ,, 

pncaHRc-Grand-Puy, „ 

Chateau Lynch-Bages, „ 

,, Lynch-Moussaa, ,> 

,, Baujao, Labarde. 

Mouton-dArmailhacq, Faml- 
lao. 


Chateau Le Terfcre, Argac. 

„ Haut-Bages, Pauillae. 
,, Pedcsclaux, „ 

„ Belgrave, St Laurent. 
,, Camensac, ,, 
Cos-Labory, St Estcphe. 
Chateau Clerc-Milon, Pauillae. 
„ Croizet-Bages „ 

,, Cantemerle, Macau. 


The average yield of the Gironde during the ten years 1876-1886 
amounted to 1,435,863 hectolitres, or about 3],580,Ot)<bgalh>ns ; an 
average which has been placed considerably lower thai^that; of tho 
preceding decade by the small yields of 1881, 1882, ISSl/tmd 1885. 

In each of the prolific years of 1874 and 1875 the production of the 
Gironde exceeded 5,000,000 hectolities, and in 1869 it reached 
4,500,000. The principal claret vintages of the 19tli centmy are 
considered to have been those of 1815, ’25, ’28, ’31, ’34, ’41, ’17, 

’48, ’58, ’64, ’69, ’70, 74, and 75. From 1875 to 1882 nothing 
exceptional was pioduced. Of the vintages since 1 882 it is still too 
early to speak, although it is probable that some of the 1 88 1’s, v hero 
they have escaped the mildew, and the 1887’s will turn out well. 

Sant erne, or what is known as the wliitu- wine-producing district Sauterne 
of Medoc, lies to the south of Bordeaux ; and to those who are only 
familiar with tho Medoc vineyards ii gives the irnpre&siou of being 
quite a distinct country, having more the appearance of the Rhine 
provinces than of the south of Front e. The vintage ill the Sauterne 
district is frequently as late as tho end of October, and in some 
oases does not take place until November. The method followed 
differs from that of Medoc, the grapes being gathered almost one 
by one, and not until they have almost assumed the appearance of 
rottenness, or extreme ripeness, so that in fact fermentation has 
commenced before the fruit is taken from the plant. The Sauterne 
grapes are white and of medium size, and yield a must which. docs 
not lose tho whole of the sugar during fermentation, but remains 
sweet without the addition of spirit. In gathering the grapes, it 
is customary for women to cut off with scissors the berries as they 
ripen, the vintage thus lasting over a considerable time. The 
grapes, moreover, aie not put into vats, but are carefully pressed 
and the juice put into hogsheads, while the fermentation completes 
itself. The first result is a very sweet luscious wine, known as the 
Ute, which is chiefly sent to Russia, where it makes enormous 
prices. Following i his a second wine, of a drier character, called 
millieu, is made from tho less saccharine grapes, this bring the 
class of wine generally known as Sauterne. There is also a third 
process, ir* which all the remaining grapes are mixed together and 
pressed, the result being called the queue. In the preparation of 
tho better class wines for the English market the three varieties 
aie usually mixed in certain pi oportions, so that the wine sent to 
the United Kingdom is veiy different from the oily liqueur-like 
article which is in such favour in the colder climate of Russia. 

As a rale all the finer descriptions arc put into bottle befoie ship- 
ment, the coiks bearing the name of the chateau and the vintage, 
as is the ease with the chateau-bottled red wrino. The character of 
Sauterne may he best described as being, in good years, very luscious 
and yet very delicate, and possessing a special stw, or, in other 
words, having that special taste which, while it remains in the 
mouth, leaves the palate perfectly fresh. The Sauterne district 
comprises the communes of Saute rues, Bomrnes, and^Bar&ac, with 
part of those of Freignac, Saint-Picrre-de-Mons, and Fargues. The 
finer growths, like the red wines of Medoc, are arranged in classes, 
iu the following order i— 


^Gu and Fir&t Gitowrij-— - 
Qiateau Yquein, Sautemes. 


First Growths. 


Chateau La Tour Blanche, Bommes. 
„ Peyragucy, „ 

„ Yigneau, „ 

„ Sudunaul, Pieignac. 

„ Couttt, Larsac. 


Chateau Climens, Earsac. 

,, Bayle qjuiraud), Sauternes. 
„ Rieusstc, Faiguos. 

,, Rabaut, Bomnies. 


Second Growths. 


Chateau Myrat, Barsac. 

„ Doisy, „ 

„ Peyxotto, Bommes. 

„ D ’Arche, Sauternes. 

„ Filhofc, ,, 

„ Bronstet-Nerac, Barsac. 


Chateau Caillou, Barsac. 

„ Buau, „ 

,, Malle, Preignac. 

„ Homer, „ 

„ Lamothe, Sautemes. 


The prices of the “grand” Sauterne wines vary enormously accord- 
ing to the year, the q uality of which is also very various. Between 
1870 and 1885 the first growths have ranged from £8 to £60 per 
hogshead. Chateau Yquem in tho ordinal y way fetches from one- 
fifth to one-fourth more than the other first growths, whilst a 
rather greater difference rules between the first and second growths. 

There is, however, no positive rule in this respect ; for if, as 
occasionally happens, a first growth is vintaged a little too late ami 
does not succeed so well as some second growths, the latter will 
fetch quite as high, if not higher, prices. 

Champagne takes its name from the old province which is now Chain- 
represented by tho departments of Marne, Haute-Marne, Aube, and pague. 
Ardennes. It is from the first two that tho greater poition of 
this description of wine is derived, the best qualities being pro- 
duced in Marne. The vineyards are situated on the hanks of tho 
river in the neighbourhood of Epernay, and extend from the right 
bank over the mountains of Rheims to the vicinity of that city and 
from the left bank to the small town of Yertus. Of those near the 
river tho principal aie at Ay, Dizy, Kautviilers, and Marcsuil on 
tho right bank, and at Pierry and Moussy on the left, whilst in the 
district reaching to the south of these are those of Arae, Cramant, 
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and YerUw. The vineyards of the mountain include those of 
Ycrzenay, Sillery, Rilly-en-Montagms and Bouzy. The sparkling 
champagnes are made from both white and red grapes, carefully 
pressed, and the vine is of an amber colour, more or less deep ac- 
cording to vintage and to the pioportion of black grapes used. The 
grapes are piessed in a large pm&oir, the first pressing yielding the 
best quality, whilst the second and third are pi oportionately in- 
ferior, The wine from the first pressing is about equal in quantity 
to that of the other two combined. The vintage usually takes place 
in the first week in October, the young wines being left to ferment 
in the cask until the winter, when the first racking^ takes place, 
which operation is repeated a mouth later, when the wines are fined 
previously to being pu L in bottle, The v i ties of the various grow tbs 
arc mixed in the proportions desired, aucl a certain quantity of old 
vine (preserved in cask) is added. The amount of saccharine in 
the wine is also ascertained, and if deficient the requisite quantity 
iu the form of refined candied sugar is~added to bring it to the 
necessary degree for producing fermentation in the bottle. The 
bottles, which are carefully selected, — those showing the least flaw 
being rejected, —have sloping shoulders, in order that the sediment 
may not adhere to the sides in the after-process. The wine, after 
being corked, is secured by an iron clip, and the bottles are arranged 
in piles in a horizontal position, in which they remain throughout* 
the summer months. During this time the carbonic acid gas is 
generated, as is also a sediment, which falls to the side of the 
bottle. The wines are then stacked away in cellars until required 
for shipment. Previous to the wine being prepared for this pur- 
pose, the bottles are placed in a slanting position, neck downwards, 
in cranks made in the shape of the letter A, and are daily shaken 
very slightly, so that by degrees the sediment falls into the cork. 
This operation is very delicate, the slightest twist being disastrous. 
The incline is gradually increased, so that at last the bottle is 
almost perpendicular, — a process which generally takes from three 
to six weeks. With the sediment thus on the cork, the iron clip is 
removed, when the force of the wine sends out the cork together 
with the sediment. The wine is now subjected to dosage liqucur- 
ing, the amount of which depends upon the sweetness required ; 
the bottles are then filled up with wine, corked, and wired ready 
for shipment. The liqueur used is made from the finest wine, 
candied sugar, and cognac, the usual amount of which for wine 
sent to the United Kingdom is from one to four per cent. For 
colder countries the percentage of liqueur is much greater, in some 
cases exceeding twenty per cent. The liqueuring is regulated by a 
machine, by which the quantity is 'measured to a nicety ; but in 
some establishments it is still measured by hand with a small ladle, 
file principal centres of the champagne trade are Rheiins and 
Epernay, although important establishments exist at Ay, Avize, 
Chalons, and Dizy. The total production of Marne averages about 
a million hectolitres annually. A large proportion of this, however, 
is unsuited ior making champagne. At the same time the supply 
is still considerably in excess of the demand, the stock in mer- 
chants’ cellars in the district having amounted in May 1887 to 
upwards of 82,000,000 bottles, whilst at least half that quantity 
existed in cask, the xoT&l stock thus equaling nearly six years’ 
acquirements. 

Saumur, Another district of France which produces large quantities of 
sparkling white wine is that of Saumur, in the department of 
Mame-et-Loire. These wines have been known for centuries, but 
up to 1834 were only used as still wines. At that date a successful 
attempt was made to convert them into sparkling wines, after 
which they were principally used to supplement the deficient 
vintages in Champagne. In 1874 sparkling Saumur was introduced 
into the United Kingdom in its own name, and has since made con- 
siderable advance in the English market, owing mainly to its good 
quality and its moderate price. It has a great resemblance to the 
wines of Champagne, and is very fine and wholesome ; and, although 
it lacks the body an H finesse of the best growths of Marne, it com- 
pares very favourably with the lower grades of these wines, and is 
also much lower in price, the best descriptions being obtainable by 
the English consumer at little more than three shillings a bottle. 
The judges of taste and analysis at the Paris exhibition in 1878 
gave the follojving award : “ The avine does not differ from Cham- 
pagne in respect of sweetness and lightness ; it is equally white, 
clear, and sparkling. It contains in nearly the same proportion the 
same substances as the wines of Champagne.” The town of Saumur 
is situated on the banks of the Loire and at the foot of a command- 
ing range of hills, to which latter fact the country in a great measure 
owes its success as a producer of sparkling wines, as the hills furnish, 
at a trifling cost and in excellent quality, mile upon mile of the 
excellent cellarage which is indispensable to their preparation. 
These cellars are excavations in the hills from which the limestone 
has been taken, and possess the advantages of easy access and even 
temperature The best wines of the district are made from black 
grapes pressed m Mane , as in Champagne, the usual variety of 
vine being the'Ereton. The white grapes employed are the Tinieuu 
Mane, which arevvintaged a full fortnight later than the red grapes. 
According to theisystem of manufacturing sparkling Saumur, one- 


half of each year’s must is put into bands by itself to ferment and 
become wine, and is kept to be mixed with one-halt of the next year’s 
must. In the following May the mixture is put into bottles to 
undergo its second fermentation, vhich is induced in the same 
manner as in champagne, the wine being treated in precisely the 
same manner. The sediment is also worked into the neck in a 
similar way, and ib thrown off by the system of disgorgement. The 
average yield of Muine-ct-Loire for the ten years ended lb87 was 
about 11,990,000 gallons. 

Next to those of Medoe, the wines of Burgundy are the best Bur- 
French red wines known in England. This district comprises the gundy, 
departments of Cote-d’Or, Tonne, and Saono-el-Loire, known in 
funner days as Upper aucf Lower Burgundy. By far the finest 
qualities are grown in COte-d’Or, in the two communes of Nulls 
and Beaune. The former lies in the neighbourhood of Dijon, and 
comprises some of the choicest growths, merging into Beaune iu 
the south, which in its turn adjoins the Macon district, in the 
department of Saone-et-Loire. The wines of Cote-d’Or arc giwn 
oil the slopes of a range of hills which traverses the department, 
the best vineyards lying about half-way up the side, where they 
get the full rays of the sun, the vine apparently deteriorating as it 
is planted above or below this altitude. As iu the case of Medoc 
wines, the best growths are kept distinct and have a high reputa- 
tion. The usual classification ^ as follows 

Red Winri. 

Class I.— Roman6e-Ccmti, Cliamberiin, Class III —Continued. 

Clos Vougeot, Ricladjourg, La ^nont, Caillcs, (Jras-Murge, Eou- 

Taclie. • dots, Porrets, Pruliers, Thaurey, 

Class II. — Musigny, Romance -St- Vauerams, Cat Here t, Cliampaiis, 

Vivanfc, Le Clos Samt- Georges, Clavoillon, Clos Maigcot, Clos 

Le Corton, Les Bonnes Mares, Le Tavannes^ Noyer, Bart, part of 

Clos du Tart Corton, Echeznin:, FSves, Graves, 

Class III— Arvelets, Rugiens, Beau- Femere, Sautenot 

JVkiti Wine s. 

Class I.— Montradiet. Class U,~ Continued. 

Glass II —Chevalier Montrachet, Comhettes, Genevricres, Goutte 

Batard Montrachct, Charnics, d'Or, Charlemagne. 

The wines of C6te-d’Or are full-bodied and of excellent colour ; 
they are of great reputation on the Continent, especially in Belgium, 
although till recently not so well known in England, owing to the 
difficulty experienced in keeping them. But this drawback has 
now been removed by increased care in their treatment, and by a 
system of freezing in the young wines, by which a quantity of the 
natural water is removed and the alcoholic strength of the re- 
mainder thereby increased. One of the principal features of the 
Cdte-d’Or is the Hospice de Beaune, a celebrated charitable institu- 
tion and hospital, the revenues of which are principally derived 
from certain vineyards in Beaune, Corton, Voluay, and Bommard. 

The wines of these vineyards are sold every year by auction on the 
first Sunday in November, and the prices they make serve as 
standards for the various growths of Burgundy. In Yonno, lying 
to the north-west of COte-d’Or, a considerable quantity of wine ia 
made, both red and white, The former has good colour and body, 
with a fair bouquet, but is much inferior to the wines of Burgundy 
proper. The latter, grown mostly in the commune of Ghablis, is Ohablk 
of fair quality and is generally known by the name of this district. 
Saone-et-Loire, which lies to the south of Beaune, produces the 
wine known as Macon, grown in the neighbourhood of that town, Macon, 
the best growths being those of Theorine. The wines of Macon 
have most of the Burgundy characteristics, hut are lighter in colour 
and body, and lack much of their bouquet and flavour. 

Red and white wines are produced in the arrondissement ofHermit- 
Yalenee in the department of Drome. These wines are of excellent ago 
quality and improve greatly in bottle, in which state they will 
keep for many years. The white wines are especially choice, anil 
have a far greater reputation than the red. They are soft and rich, 
and are said to have no analogy to any other white wine known. 

The departments of Charento and Charcnto-Iuferieure, although Cliarcnte. 
their wines are unknown in the United Kingdom, arc celebrated 
on account of the brandy distilled from them. This industry has 
suffered enormously of late years from the ravages of the Phylloxera, 
which has destroyed many of the host vineyards in the neighbour- 
hood of Cognac. The wines of the district are in themselves 
common and of little use but for the still, for which purpose they 
cannot be approached by those of any other department, But the 
proportion of wine required to make brandy is so high that, unless 
it can be produced at a moderate price, the cost of the spirit becomes 
enormous ; hence the proprietors have been unablo to obtain a 
sufficiently high price for their wines to make it worth their while . 
to incur tho cost of resisting the plague, and consequently a largo 
quantity of vine-land has gone out of cultivation. In 1874 the 
produce of the two departments amounted to over 250,000,000 
gallons, whereas that or 1887 was little over 14,000,000 gallons. 

During tho last two or three years re-planting has been diligently 
carried ou. 

The above constitute the principal varieties of French wines 
known in the United Kingdom ; they form, however, but a small 
fraction of the entire production of the country. Enormous quan* 
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lilies are produced in tlie southern provinces, hut they are of a 
commoner description and are reserved for home consumption. 
Thus in 1887 the two departments of Aiulo and Ilerault yielded 
between them 5,643,832 hectolitres, or about 121,100,000 gallons, 
which was considerably in excess of tho tot.*d produce of the 
districts previously alluded to. In tho department of Pyrenees- 
Orientales, in the old province of Roussillon, a lull-bodied and 
deep-coloured wine is produced, a small portion of which is sent 
to Great Britain and is of a better quality than most southern 
growths. This wine is known by the old name of the province 
and is of considerable value for blending light thin wines. There 
are also some very fair wines made in the department of Juia and 
in the district lying east of Burgundy. 

Algeria. Algeria, — Owing lo the devastation caused by tho Phylloxera in 

France much attention has of recent yeafs been bestowed on vine 
cultiue in Algeria. The result of the first experiments has been very 
encouraging. . M. Bouchnidat in a recent report to the Medical 
Society of Pahs wrote— “ In the not very distant future by means of 
tlie vino we may look for the definite conquest of Algeria. Through 
its cultivation new colonists will bo brought into tho country and 
the habit of labour and its accompaniment, wealth, will result both 
for them and for the natives. It is through tho cultivation of the 
vine also that we may hope to remove the greatest present obstacle 
to progress in Algeria, viz., the unhealth mess of the marshlands ; 
for in reality on all the soils where the vine is cultivated we soon 
see those conditions disappear to which intermittent fevers owe 
their origin. ” Algeria undoubtedly Assesses soil and climate suit- 
able to vine culture ; in fact, the vine seems almost to grow at will 
and is productive in the third year after being planted. The laying 
out of vineyards is consequently proceeding vgry rapidly, and con- 
siderable improvement by means of skilled labour is becoming 
noticeable in the making of the wines. The wines of Algeria re- 
semble that of Roussillon in general character, being full-bodied, 
with good colour and alcoholic strength. The greatest quantity is 
produced, in the province of Algiers, although there is a consider- 
able yield in the provinces of Constantine and Oran, the latter 
being cultivated principally by Spaniards. 

Spain. 

Spain is second only in reputation to France among wine-growing 
countries. Its white wine, known as sherry, first brought it into 
prominence ; and the red wines of Tarragona and Rioja have of 
late years formed a great feature in the commerce of the Peninsula. 
The reduced yield of the French vineyards, especially of those pro- 
ducing the cheapest wines, owing to the ravages of the Phylloxera, 
combined with an increased home consumption, has compelled that 
country to import large quantities of wine foT its own use, and 
Spain has taken a foremost place in supplying the demand which 
has thus sprung up. In addition to this, a considerable quantity 
is exported to other countries, Great Britain amongst the number, 
in the shape of Spanish claret and port, which are perhaps of as 
good an intrinsic value as any that reach the United Kingdom. 
The wines of Andalusia naturally claim a priority in description. 

Sherry* Sherry, so called from the town of Jerez (Xeres) de la Frontera, 
the headquarters of this industry, is produced in Andalusia in the 
area included between San Lucar in the north, Port St Mary in 
the south, and Jerez in the cast. This tract of country contains 
in all about 25,000 acres of vine-growing soil. . The system of pre- 
paring sherry is diilereut from that followed in the case of most 
other wines. In Franco every small grower can make his few 
hogsheads of wine, and when those have l^en made tho process is 
complete. In Jerez, on the contrary, the immense establishments, 
many of them owned by Englishmen, purchase the grape juice or 
fruit and make their own must. The wines, which are stored in 
bodegas or sheds ahovo ground, are reared for a number of years 
as soleras. These soleras consist of vats of various characters of 
sherry, the style of which is unvaryingly kept up, and whenever a 
quantity is drawn off they are filled up with wines of the same 
description. Certain quantities taken from various soleras are 
blended in order to make up the regular marks, by which means 
the style of different shipments is maintained. There are several 
different varieties of sherry known in the United Kingdom, which 
may he divided into the Amontillado and tho Manzanilla classes. 
The Amontillado class may be again subdivided into Fino and 
Oloroso, the former being the more delicate ; frequently the two 
descriptions are different developments of exactly the same wine. 
The Manzanilla wines are very much lighter and drier, and arc the 
# produce of vinos grown on the coast. In making up the marks for 
the different markets several varieties of sweetness and colour are 
required. These are obtained by the addition of vino duke made 
from grapes which are allowed to grow dead-ripe, and of colouring 
matters mado from wine boiled down almost to a liqueur, A cer- 
tain amount of grape spirit is added to check the tendency io re- 
fermentation. This system applies only to the Amontillado class. 
Tho Manzanillas are mostly shipped in their natural state, with spirit 
added in small quantities only where it is feared that the wines 
will otherwise not be able to stand the journey. This description 
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of wine, however, has not hitherto been in great demand in Great 
Britain. In addition to Manzanilla, there is another description of 
somewhat similar wine, but with loss characteristic taste and some- 
what moie body, known as Montilla ; it is grown in the province Montilla, 
of Cordova. Yet another description of wine grow n in the vicinity, Moguer, 
on the light hank of the Guadalquivir, is that known as Moguer, &c. 
w liieh resembles a cheap alien y, and is only used lor blending with 
the commonest qualities. Of lato a large quantity of this wine 
has found its way to France to assist in making a cheap wine for 
the French consumers. Other districts in the south of Spain well 
known for the production of wine arc those of Malaga and Rota. 

The former yields a sweet description, principally made from 
Muscat grapes, although a coarse drier wine of the sherry type is 
also produced. Tho Rota district is known principally for a &w f eet 
red wine, known in England as “tent” {tinto), mainly used for 
ecclesiastical purposes. 

The central districts of Spain also produce some good red wines Yal de 
suitable for exportation, such as Yal de Penas, which have model ate Feiias. 
colour and considerable strength, and are said to lie the produce 
of vines brought from Burgundy. The name Yal de Penas, how- 
ever, is often given also to wines grown in the neighbouring dis- 
tricts. The system of storing these wines is very similar to that 
mentioned by Horace in connexion with Falernian, and is still 
practised at Montilla. The wines are placed in large eaithen jars 
(tipajas) like Roman amphora?, which are prepared inside with a 
kind of vainish with a view to the preservation of the wine. 

Leon and Old Castile in the northern and central parts of Spain Riojaand 
furnish about one-half of the wine grown in tho entire country. Tam- 
On the border of this region is tho rich and fertile district of Rioja gona. 
(Logrono), w'hich has a climate admirably suited to the production 
of wines of moderate strength. The wines of Navarre are more 
full-bodied and have more colour and alcoholic strength, but owing 
to want of care in their production are less suitable for exportation. 

In Catalonia there is a much more important wine industry, the 
district producing what is known in England as Tarragona or 
Spanish red. The best quality produced is the wine of the Prioiato 
district (about 15 miles inland from Tarragona), which is very rich 
and full-bodfod, and keeps well. Unfortunately this particular 
area, which is chiefly mountainous, is limited. The next descrip- 
tion to this is the wine of Hucsca, w’liieh is also fine-coloured and 
full-flavoured. The wines of Aragon arc also good, hut require 
special care owing to tlieir liability to a second fermentation. The 
best growth is that of Carinena (Zaragoza). The greater part of 
the Spanish wines imported into France aie supplied from Catalonia 
and Aragon. A French^ authority on tho subject states that “of 
all the towns iu Catalonia which supply wines to France Manresa 
is in reality the one which, for several years, has sent the largest 
quantity. This region enjoys a climate more temperate than that 
of Roussillon, and from hence are derived three-quarters of the wine 
shipped to France from Barcelona. Hence may he found all types 
of wines, including dry white and natural red. ” n 

The only islands of the Canary group on which vine culturo is Canary 
now carried on on a commercial scale are those of Gran Canaria wine. 
(Grand Canary) and Teneriffe, for although a certain amount is pro- 
duced at Palma it is all used for local purposep-^On the two first- 
named islands the industry has fallen away of late, owing to the 
attacks of Oidiwm, which destroyed the vines at about the same 
period as in Madeira. Since then the islands have been chiefly de- 
voted to the production of cochineal, until the recent discovery of 
aniline dyes, which has, to a great extent, ruined the industry, and 
again led the inhabitants to turn their attention to vine culture. 

This has been especially the case in Gran Canaria, where a consider- 
able area of ground is now planted with vines, and a fair return of 
wine is obtained. These are being treated similarly to those of 
Madeira, which they greatly resemble in character. In Teneriffe a 
wine known as Yidonia, which is of a somewhat similar type, is 
produced, and is exported in small quantities. Tine-growers in 
this island adhere more to the methods in vogue in Spain. 

Portugal 

Tlie generous, full-flavoured wines known as port are the produce Port, 
of the district of Alto Douro in the north-east of Portugal, which 
begins at a point on the river Douro some 60 miles above Oporto, 
whence these wines are shipped. The whole of the port-win o dis- 
trict, comprising a region between 30 and 40 miles in length with 
a maximum breadth of about 12, is rugged and mountainous, 
necessitating tho construction of terraces supported by walls, with- 
out which protection the soil would inevitably ho washed away by 
the winter rains, The climate of Alto Douro is very cold in 
winter and extremely hot in summer (frequently 108 q Fahr. in the 
shade). It is owing to this intense heat combined with the peculiar 
richness of the soil, which is of argillaceous schist formation, that 
port wines attain to such perfection of colour, body, and ripeness. 

Till quite recently the means of communication between Oporto 
and Alto Douro were extremely limited. Roads in the district 
itself there were none, or very few, and the only way of getting 
the produce to tire port of shipment was by the river, tho naviga- 
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, tion of which, at all time** difficult and even dangerous, on account to being shipped. The cheaper nines are an exception, being as a 
of the numerous rocks and rapids which obstruct its course, is often rule shipped when young, also those of the so -called ( vintage 
rendered impossible by freshets. The Douro railway, however, class, which aie the finest wines of a good year kept separate and 
( now traveises the whole length of the wine country along the river shipped as the produce of that particular year. The following is a 

+* bank from Oporto, and other lateral railways are in course of con- list of the most famous “vintages” of lheJL9lh ceiituiy— 1S09, *12, 

structiou which will open up several fine wine -producing districts *15, ’20, ’27, ’34, .’40, ’17, ’51, ’63, ’6S, 70, 73, 78, ’61, the last 
hitherto unavailable owing to want of roads. year when the wine was shipped as a vintage being 1884. The 

Cultiva- The method oi cultivating the vine in Alto Douro differs con- stores or lodges whole the wines are warehoused are chiefly situated 
lion of adorably from those employed in various other parts of the country, on the Villa Nova side, of the liver, facing Opoito, and. generally 
the vine where the vines arc either trained over pollarded trees or trcillaged speaking comprise a series of long one-storied stone buildings, with 
for port, at a certain height from the ground, or wIiclg they are planted in thick partition walls and heavy tiled l.oofs. . The wines aie kept in 
rows and grown like hushes. The method is as follows. In tasks ranged in rows of two or three tiers ; in some establishments 
November or December trenches are dug, 3 feet to 3 feet 6 inches large vats, holding from 1.0 to 110 pipes, aie also used, being espeei- 
dtep, according as the soil is heavy or light, and 2 feet broad, in ally serviceable for blending purposes. The amount of wine cou- 
which vine cuttings are placed at a distance of 3 feet to 4 feet 6 tamed at the present day’in these lodges is calculated at something 
inches apart from each other. The trenches are then paitly filled like 80,000 pipes, the gross value of which cannot be less than two 
in, in order that the vines may get all the bencfii of the rain-water and a half or throe million pounds stalling, by far the greater prut 
collecting in them. During the first year of planting great care is of this sum. representing English capital. 

taken to keep down all weeds whilst the vines are shooting. At Tho chief market for port wine is, as it always has been, England. Port- 
the end of two yeaia the young vines, if they have come on well, Its introduction into England, which was the beginning of the w me 
can be grafted, the best time for performing this operation being trade in these wines, dates from the end of the 17tli century. At trade. 
October or February; in this way the period of production is first the exportation was small, the annual average for the fiisl ten 
hastened, and the vineyard will yield in four instead of five years’ yeais being just over 600 pipes. The consumption, however, giadu- 
time, Should some of the vines die, tlieir places are usually sup- ally increased till 1753, when, owing to adulterations and various 
plied by the process called mergulho or layering : that is, a trench other causes, poi twine fell into disrepute, and the shipments receded 
is dug in the direction of the space left hare and in it the stock of to a very low figure. The prices of new wine to the farmer aL this 
the nearest vine is turned down. The trench is then partly filled in, time varied between £2 and £3 per pipe, whilst the shipping prices 
leaving two or three shoots of the buried vine visible to the extent for old wine did not exceed £9. To lemedy this slate of things the 
of a couple of “eyes” above the surface, which shoots are to take Old Wine Company was established in 1756 by the marquis of 
the place of the missing vines. There is also the system of planting Pombal. . The first set of the confpany was to .make an arbitrary 
from nurseries, which are made with either Portuguese or American circumscription of what they considered the viticultmal region of 
varieties. The pilot of ground used for the nursery must be kept Alto Douro, outside of which no vines could he planted. . The 
well clear of weeds and, if in a dry situation, well watered. In territory within the limils of the demarcation was then divided 
N two years’ time and during the month of February the young vines into three districts,— (1) that producing the factory wines, those 

can be transplanted, and the year after grafted, when the vineyard set apart for England, (2) that whence the supplies for the Brarils 
is planted. Thu first of the regular operations in the course of were diawn, and (3) that the produce of which was reserved for 
cultivation is to clear away the soil from tho feet of the stocks, tavern use or distillation. For all the wine allowed to be exported 
which takes place directly the vintage is over. At the same time permits were issued, without which not a single cask could be sent 
manure may be given, and, if the vines are strong enough to bear down to Oporto for shipment. Later on, however, these permits 
the application, sulphate of carbon may be injected, on account of were openly sold in the market, fetching as a rule about £3. The 
the prevalence of Phylloxera. After this the vines are pruned. In inconvenience and damage to the trade resulting from those ahsuul 
March the first animal turning of the Soil takes place ; then the regulations led to the abolition of the company in 1833. But in 
branches of tho vines are tied to stakes or canes, in which process 1843 the creditors of the Old Wine Company, whoso lodges, with 
considerable skill is brought to hear so as to make the vine shoot their valuable contents, had been destroyed at the raising of the 
in the required direction. Immediately after or about tho time they siege of Oporto by the retreating Migueliles, induced tho Govern - 
blossom the vines are sulphured, to keep off the Oidium , which ment, as an % indemnity for their losses, to re-establish the former 
disease is still active in Portugal ; and lastly in June the soil is hoed company’s monopoly. The new company had no authority to pre- 
over to destroy the weeds. The turning of the soil, which is vent the planting of vines ; but their powers as to the classification 

- effected with an implement resembling' a tw r o-pronged hoe, and and exportation of port wine were the same as those possessed by 

the cultivation of the vineyards generally, are to a great extent tho old company. For instance, in 1848 over 11,000 pipes were 
performed by labourers ( Gallegos ) from Galicia in Spain, but at produced, but only 7000 were approved for exportation to England, 
vintage time serranos from the neighbouring serras also flock in At this time the export duty on wine destined for England was £3 
to work. per pipe— in reality £6, if the £3 permit is taken into considera- 

Vintage The vintage in Alto Douro generally commences late in Sep* tion, whilst that on wine destined for countries out of Europe was 
in Alto tember. The gfdqwfrare cut by womenand children, and are con- only 6d. per pipe. The consequence was that considerable quantifies 
Douro. veyed in large baskets— twenty-two ox which full of grapes will of wine were shipped to America and thence to England, the differ- 
yield a pipe of wine— by Gallegos to the place where the wine is to enue in the duty just paying expenses with a slight profit to the 
be made. Here they are emptied into large stone tanks, 2 feet to shipper. This state of things lasted till 1853, when the company 
2 feet 6 inches in depth, each holding from seven to thirty pipes of was finally “exonerated from its official duties” and the export 
wine. Each tank is fitted with a beam press, except where the duty equalized on wine to all countries. Since that time the port- 

modem screw press has taken its place. As the grapes come in, wine trade has been entirely unrestricted. 

the stalks are removed, either with a kind of rake or, as in the best Besides the curse of monopolies, Alto Douro has suffered soverely Lavages 
managed establishments, with machines called desinga^adores , made from the (Helium and Phylloxera, The former appeared about 1 848, of PhyU 
for the purpose. The white grapes are separated from the red, but it was not till 1853 that the disease assumed serious proportions, loxim 
tho “white port” being made^from the former; this wine was The climax was reached in 1856, when only 15,000 pipes were vin- and 
formerly much appreciated in England, but now finds its chief taged, about ono-sixth of the usual quantity. At ono time it Oidium. 
market on the Continent. When the tank is fall, a number of seemed as if the whole trade would collapse, as the exportation 
men, and sometimes even women, be^n the process of treading, dropped from 41,621 pipes in 1856 to 16,696 pipes in 1858. For- 
whieh is continued for about forty -eight hours ; after that the tunately, howevor, the sulphur remedy was discovered and applied 
must is left to ferment by itself. When the weather has been cold in time, and since then the Oidium, though not entirely got rid of, 
or the year a very ripe one, it has sometimes been found necessary has at any rate been effectually prevented from doing much harm, 
to give as much as seventy-two hours’ treading ; nowadays, how- The same, as yet, cannot be said of the Phylloxera, the ravages of 
ever, there is seldom need for so much work. When the must lias which have been much more serious. Its presence in Alto Douro 
sufficiently fermented, it is drawn off into huge vats, holding as a was suspected as early as 1868 ; but for years hardly any attempt 
rule about twenty-five pipes each ; at the same time sufficient was made to save the vines, owing to the incredulity of tho large 
alcohol is added to prevent acetous fermentation and retain part of farmers, who considered the cause of the withering of tlieir vines 
the sweetness of the grape. Formerly the drawing-off of the must to be the continuous drought of successive dry seasons. More 
from the tank was determined simply by taste or judgment, hut of energetic efforts are now being made to cope with the disease ; but • 
late years the saccharometcr is employed to decide when the must in the meantime the yield has been getting less year by year, and 
has reached the requisite degree of sweetness. The wines are left at the present time is little more than half what it used to be during 
untouched in the vats till the cold weather causes them to deposit the three years previous to the appearance of the Oidium, when the 
tho lees, when they are racked, and at the same time another small average was over 1 00,000 pipes. The excess of exportation over 
addition of brandy is made. The brandy nsed is with hardly any production for tho last few years is owing, in tho first place, to tho 
exception simply distilled wine, and is of very fine quality. About enormous increase in the Brazilian trade, which is largely made up 
March or April the wines are again racked from their lees into casks, of wines from the Minho and Beira districts, and, secondly, to the 
and are sent down either by boat or rail to Oporto, where they arc new trade in common country wines with France. The shipments 
stored, in most cases for a considerable number of years previous of wine of all kinds from Oporto to the Brazils amounted during 
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1887 to over 25,000 pipes, whilst those to "Franco exceeded 10,000. 
According to the latest accounts, the 1'hylhucrtt still continues to 
extend the area of its attacks, although, on the other hand, many 
of tlie abandoned vineyanls me again being bioughr under cultiva- 
tion ; also the numl!or and extent of the new plantations arc 
steadily inei easing. 

Statistics Exportation ol wine from Oporto from 1078 to 1756, when the 
of port- Wine Company monopoly was established: — 1678-87, average 662 
wine pipes per annum; 1688-97, 7668 ; IMS-1707, 7188 ; 1708-17, 9611 ; 
trade, 1718-27, 17,692; 1728-37, 19,281; 1788-47, 18,550; 1718-56, 10,351. 
Total, 953,362 pipes. Total evpoihtion of wine from Opoito horn 
1757 to 1838, or dui inutile existence of the "Wine Company mono- 
poly, 2,561,090 pipes. Average to Ureal Britain, 27,938 pipes; 
to lest of the world, 5302. Total, 86,800 pipis. Total ixpmtalion 
of wine from Opoito iiom lo34 to 1812 duiing the absence of ic- 
strictions— to (heat Britain, 283,469 pipe* ; to continent of Eiu ope, 
11,980*; to lest of the world, 41,600 ; total, 287,049 pipes. Average 
to Great Britain, 25,941 pipes per annum ; to coni hunt of Europe, 
1331 ; to rest of the w'orld, 4622. Total exportation of wine fiom 
Oporto from 1813 to 1853 dm i Jig the existence of the New Wine 
Company monopoly— to Gicnt Britain, 272,799 pipes ; to continent 
of Europe, 47,271 ; to the rest of the world, 75,197 ; total, 895,267 
pipes. Average to (treat Britain, 2 4,800 pipes per annum; to 
continent of Europe, 42971 ; to lest of the world, 6886. 


Exportation of IHne from Oporto from ISoJj to 1SS7> during the 
absence of rest) lotions and equalled rate of exp^i duties to all 
parts. 


Year. 

To (5 real 
Bntain. 

1M of 
tlie woild. 

Total 

Year. 

To <4ieat 
Bi i tain. 

PiOSt of 
tlie world. 

Thtal. 

<r 

mi 

im 

1874 

1SS4 

Pipes. 
3i,83l 
29,942 
3), 753 
80,281 

Pipes. 

5,421 

5,077 

20,778 

31,741 

Pipes. 

39,252 

3 >,019 
50,581 
02,022 

3885 

IS'SO 

ibbT 

Pipes. 

29,050 

31,407 

32,052 

Pipes. 
35,071 
43,302 
39, 159 

Pipes 

01,727 

7 1,S20 
71,511 

j Total 

91*2,430 

509,305 

1,501,801 


Lisbon In addition to port, a large quantity of wine is produced in other 

wines, districts of Portugal, notably in the neighbourhood of Lisbon. Of 
these the principal are Torres Vedras, to the north of the city, 
where a large quantity of red w T iuc of a coarse claret type is grown ; 
Collares, the vineyards of which lie beyond Cintra, and wheio a 
higher class is produced ; Cnrca vellos, at the mouth of the Tagus ; 
and Bueellas, in which a white wine is produced from the Piesling 
grape, known in the United Kingdom as Bueellas hock. Car- 
cavellos yields a fuller-bodied description, which savours more of 
the Madeira type. 

Madeira. There is every reason to believe that vines were introduced into 
Madeira soon after the diseovoiy of the island. But it was not 
till some 200 years later, after the marriage of the infanta Catherine 
of Portugal with Charles II. of England, that British merchants 
established themselves at Eunchal, from which point the wine 
trade .of Madeira commenced. The system of cultivation is some- 
what peculiar. The vines are trained over a lattiec-w r ork of cane, 
about 4 feet from the ground, suppoiled on stakes, thus giving 
room for the vine-dresser to pass underneath aud keep the ground 
clear from w r eeds. This system of keeping the ground clear aud 
moist has much to do with the excellent character of the wine 
produced. An English acre can yield about seven pipes (641 
gallons), but the average is considerably below this (quantity. The 
vintage commences as a rule about the last week in August, and 
the grapes are all pressed before tbe October rains set in. This 
latter operation is still earned out in the primitive fashion, the 
fiuit being thrown into largo presses and trodden with the naked 
feet. Madeira wine improves much with age, and is occasionally 
to be met with from fifty to a hundred years old. The choicest 
descriptions are Malmsey, Seroinl, Bual, and Tinta. The Jesuits 
at one time contrived to hold the monopoly of the Malmsey wine, 
and wore owners of the vineyards at Cama de Lota, in which it 
was produced. Of the other wines the choicest are found on the 
south side of the island ; but here as the elevation above the sea 
increases the quality falls offi. The grapes from which Malmsey is 
made are not gathered till a month later than those for other wines 
of a drier character. Sercial is also a much-esteemed wine ; it is 
said to combine all the attributes of a perfect wine, being full- 
bodied and having a rich aromatic flavour peculiar to itself. The 
grape from which it is produced is of the Riesling variety, and is 
•supposed to have been transplanted from the banks of the Rhino. 
Bual is a very luscious wine, the produce of a white grape. Tinta, 
on the other hand, is obtained from a red grape, and has somewhat 
of the character and appearance of the wines of Burgundy, whence 
the vines are said to have been derived. 

Trado in Madeira wine became well known in England about the middle 

Madeira, of the 18th century, when it became fashionable, owing to the 
strong recommendation of officers who had served in the West 
Indies and America. The great demand at the beginning of the 
19th century caused the culture of the vine on the island to be 
greatly increased. The annual production must ultimately have 
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reached over 30,000 pipes, larger quantities of tlm commoner sorts 
being consumed on the Island or turned into biandy. fSo much 
of the land indeed was under the vino that ncaiJy all bmad-stufly 
had to be imported, the corn grown on the island being at that 
time only equal to three mouths* consumption, whereas now, owing 
to the drr leased number of the vineyards, it glows an amount 
equal to nine months’ requirements. In evidence oi the importance 
which at one tunc attached to the Madeira wine iiadc, it may be 
mentioned that in 1799 a ilcct of ninety -six ships was convoked 
fioin Portsmouth to the port of Funchal by tin pc men ol-uni. 

This fleet took on to the Wed radios 3041 J pip<* of Madeira, 
partly for the supply of the "West Indian colonics and pa illy * 
shipped for the voyage there aud back to England. Ecu many 
years this practice of sending v ine lor n voyage to tin Ea d or Mb s*t 
indies and back has existed amongst the Mad tin nun hunts. The 
voyage matures the trine, and at the same time gius il a pcniliar 
bouquet and flavour, derived most probably iiom the intense heat 
of the ship’s hold and the continual motion to v h u li it l subjet ted. 

Them is, however, a maiked diffident e between wines shipped to 
tlm East and those sent to the West Indicsf the only reason assign- 
able being the difference iu the length of the voyage. A custom 
prevails of submitting the wine, shortly after its manufacture, to a 
high unipeiatuie in buildings especially designed for the purpose, 
the result of which is the cailier development and mellowing oJ tho 
wine, and the prevention of re-fcrincntation. The exact tempera- 
ture to which the wines are thus subjected and the length of time 
depend on individual judgment, although the teinpeiaturo never 
exceeds 130° to 110° Eahr. for inferior and 100° to 120° for better 
( lass wines. It is this process wbii h gives Madeiia its charactu istic 
flavour, to which again its popularity in Cheat Britain is due. 

The large stone buildings, two stories high, in which this pioce&s 
is carried on are divided into compartments and healed by flues 
with hot air from stoves below. Oil the wines being removed after 
a lapse of three, four, or six months, as the case may he, they aio 
fined and racked, “a second proportion of brandy being addul if 
necessary, and they are then left to themselves, except lor an occa- 
sional fining and lacking, until they arc skipped, which scaicely 
over takes place before tli* second or third year. 

As long ago as 1785 the quantity of Madeiia shipped to England 
was 120,000 gallons, which gradually increased up to lSi'0, when 
it reached 520,000 gallons. After 1852, however, Ibis amount was 
greatly reduced, and, although it has again impioved of late years, 
the quantity imported iu 1885 wns only 108,771 gallons. With 
refemnee to the wine trade of Madeira with all parts of the woild, 
it appears tlut in 1646 as many as 2000 pipes were exported. 

About this time English and other foreign houses established them- 
selves in Funchal, and it is without doubt owing to them that the 
culture of the vine was increased and an export trade of some im- 
portance commenced. It was not, ljpwever, until tho latter half 
of the 18th century that, in consequence of the wai s between Fiance 
and England and the closing of the French ports, the Madeiia 
trade increased to largo proportions. In 1774 some 7000 pipes * 
were shipped, which by 1780 had increased to over 16,000, In 
1813 it is said some 22,000 pipes of Madeira were exported, ut an 
average price of 300 dollars per pipe. After the war the large 
convoys to the East and West Indies ceased, hut tho*lu(uamen 
still called at Madeiia on their outward voyage. Nearly all the 
regimental messes in the East Indies were supplied with Madeira 
wine, whilst large shipments were also made to America, Russia, 

| and Germany. The taste for Madeira has of late veiy much 
died away, the cause of which must lie traced to the appearance, 
in the spring of 1852, of tho Outturn Tucker /, which devastated 
tho vineyards of the island. Yiues were rooted up and sugar- 
canes planted in their stead, whilst, with production practically 
at a standstill, holders refused to part with their wines except at 
enormous figures. In consequence of these' high prices Madeira 
was soon placed beyond the reach of all hut the wealthiest classes. 

When in the course of time a cessation of the disease came about, 
the Madeira vineyards began to be rc-planted, so that the produc- 
tion of the island lias again reached some 5000 to 6000 pipes annu- 
ally, and brought about a corresponding reduction in price, genuine 
wine being now obtainable at considerably less Ilian £20 per pipe. 
Popular prejudice is in consequence being removed, and a gradual 
although slow revival in the Madeira trado is taking place. 

Italy, 

In point of quantity of production, though far inferior in quality, Italian 
Italy ranks ahead of France. The estimated area under the line wines, 
is in excess of that of France. The annual yield is some 660,000,000 
gallons, valued at about £100,000,000. Whereas in France and 
{Spain tho acreage under the vine is devoted exclusively to that 
plant, the vine in Italy is grown simultaneously with the olive, 
corn, &c. The vines arc simply trained on wares at some distance 
from the ground, and aro frequently allowed to run from tree to 
tree, mingling in the general vegetation, nature doing so much for 
the vine-grower that he, in most instances, does but little to assist 
her. The vintage usually takes place in September and October, 
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and, except in Sicily ami some of iho southera provinces, the system 
employed is somewhat rude in comparison with those of other 
nations. Yet considerable improvement lias taken place during 
the last few yeais. (If eater attention is being paid to the selection 
of suitable plants, whilst on the linger estates modern wine-presses 
and utensils are coming iuto use, and the necessity of care and 
cleanliness for the production of good wine is beginning to be 
hotter understood. Amongst the chief faults still noticeable, hut 
remediable with cultivation and care, are a strong flavour peculiar 
to the soil and a disposition on the pail ot the proprietors to over- 
alcoholize wines destined for exportation. In many instances also 
the grapes arc gathered indiscriminately, often hetoie they are ripe, 
whilst the quality is also frequently further damaged by want of 
attention and cleanliness in treatment. There can he no donbt 
that with proper treatment the wines of Italy would hold a much 
higher position than they do at present, the exports being, so far, 
trilling compared with tho amount of production, and consisting 
to a great extent of Sicilian wines. Of tho wines of northern Italy 
the best known descriptions are perhaps those of Montferrat and 
Asti. These am mostly light in colour, liaid, and somewhat diffi- 
cult to keep. Some of the white vines of this district are very 
good. A large quantity of sparkling wine is also produced. The 
general nature of the soil is extiemely fertile and the climate 
modoiatc, so that evei y thing points to northern Italy as very suit- 
able for wine production. In central Italy 1 lie best wines are those 
of Moiriepuleiano, Chianti, Pomino, Montaleino, and Caimignano. 
The greater proportion of the wine made here is from the province 
of Tuscany, which is also a very suitable one for the vine. These 
wines have considerable alcoholic strength, and are fit for consump- 
tion in about six to twelve months after the vintage, attaining per- 
fection in two years. The price usually varies from lid. to 2s. 1 Id. 
per gallon, according to growth. Tho wines of Montepulciano have 
a brilliant purple colour and a luscious flavour, although not cloy- 
ing to the palate, their sweetness being generally tempered with 
an agreeal de sharpness and astriugency. The rocky hills of Chianti 
near Siena furni&h another description of red wine, which is also 
sweet, hut loss aromatic. An excellent wine of tho claret type is 
produced at Artimino. But perhaps tli£ choicest wines grown in 
Italy are those of the Neapolitan district. Of these the best known 
are the Lacryma Cliristi a red wine of good bouquet and an elegant 
taste, several descriptions of good class Muscat wine, and also a de- 
scription of Malvuisie. These three sorts are tho produce of vines 
grown on tho slopes of Moftnt Vesuvius nearest the sea. Of the 
Lacryma Cliristi only a small quantity is made, but many of the 
second-rate wines of the neighbourhood take the name ami pass in 
common for the growth. 

Until recently the greater portion of the wines exported by Italy 
to other countries were for blending pm poses. Lately, however, 
there lias been a marked improvement in this respect, and a con- 
siderable quantity of wine i7 now exported in bottle. A trade of 
some importance’ is being developed with the United States, the 
* imports in 1887 having amounted to 20,340 dozen bottles and 
71,020 gallons in bulk. 

Sicilian. The principal wine produced iu Sicily is that grown in the neigh- 
bourhood of Marsala, from which town it takes its name. The 
ohawtoL 4 >f the wine is somewhat alter the style ot Madura, it 
having good bouquet and improving with age. It is the result of 
a mixture of various kinds of giapes carefully selected, amongst 
which are included tho usual Madeira varieties. Thanks to tho 
care bestowed upon its production, Marsala has of late years ac- 
quired considerable reputation. Tho vintage usually takes place 
about tiro third week in September, which, although somewhat late 
for so southern a latitude, allows the grapes to mature thoroughly, 
whilst all the rotten ones are carefully picked out before the fruit 
is put into the press. The shippers usually arrange to purchase 
the vintage from the- growers, subject to the condition that the 
wine is made in a certain manner. The must is collected in largo 
casks capable of holding about 250 gallons each, iu which it is 
allowed to ferment. The system pursued in tho preparation of 
Marsala, as iu the case of other strong wines, consists in the addi- 
tion of a ceitain quantity of spirit, ^according as the vino is intended 
for shipment to England or for consumption in Italy, tho former 
being generally brought up to a strength of 33° to 35°, or about 
5° more than that reserved for home consumption, the extra 
•strength being to enable the wine to stand tho sea voyage. Taken 
generally, there is very little difference between the qualities of tho 
different growths of Marsala ; in fact, where the system of fortifying 
and sweetening is properly carried out and the best description of 
fmiugs used to reduce tho reddish tint found in most of the wines, 
it is almost impossible when the wines are two or throo years old 
to detect any great variation, whilst such a thing as bad Marsala 
can scarcely be said to exist. Formerly all Marsala wines judged 
not sufficiently good for consumption as such wore made into spirit 
for fortifying the better description ; hut, since tho Italian Govern- 
ment have raised the duty on alcohol, a different system is adopted. 
The inferior class of must is not now fermented, but is reduced by 
evaporation to about two-thirds of its original bulk, thus forming 
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a sort of essence. This essence is added to the wine intended for 
consumption in the pioportion of from 5 to 10 per cent, at tin* f om- 
menamunt of tho fermentation. Within about two mouths of the 
fust diawing-off of the wine the contents of each ( ask me cu dully 
examined, and all whirli may be considered not sufficiently good 
for Marsala is set aside ; and Ibis operation is repeated in Man h 
oi April. Immediately after the next vintage it is examined fui 
the third time, after which it is fined and drawn off into large vats 
capable of holding up to 18,000 gallons < ath. These v ats, hki the 
Spanish soleias, aie never entirely emptied, a certain quantity of 
old wine being allowed to lemain in them, which gives the new 
wines the bouquet and diameter peculiai to true Maisala. 

0 Jintria-Ihmyarij. 

Of tho Austrian-Himgarian empire Hungary, from a viticultural Hun- 
poiut of view, forms by tar the most impoitant put. The quantity gatnin. 
ot wine produced in that comitiy has assumed of late y< nti ton 
siderable proportions, the white vines being both greaki in qmin 
tity aucl of bettei description than the red. Inclusive ot Cioatia 
and Slavonia, it is estimated that there aie in Jlmigmy upuanls 
of 1,000,001) acres of vineland, producing annually some 250,000,000 
gallons of wine, the value of which is estimated at over £16,000,000. 

The vines of central Hungary are sti ong, and iiu lude white \aih lit s 
varying in colour from a light to a deep yellow tinge, as well as 
vines of considerable depth of colour. Those of tin 1 south of 
Croatia aie as a rule less strong, hut are for the most pait of a dot p 
colour and aru generally known as black vines. The prodmq of 
Transylvania ranks extremely high, and is for the most pint whiffy 
although some excellent red vines aie giown. The slitiiglh of 
Hungarian wines is moderate, that of Tokay being from about 20 
to 25 per cent, of proof spirit, whilst Carlo witz auiages from 2 1 
to 25. The other descriptions generally have a less aholmlie 
strength. Foremost among the wines of Ilmigmy is the sweet 
Tokay, grown in the submontane district aioiuid the town ol Tokay, 
which coveisaspace of about 20 square miles. Tlnougliout the 
whole of this district it is the custom to collect the irrapi ■> only 
when they have become dry and sweet, almost like misins. The 
fruit is gathered sepai atedy and the best vine made from selected 
grapes. The giapes aro lust put together in a cask, in the bottom 
of which holes are bored to Jet that poiiion of the juice escape 
which will run away without pressure. This forms the highest 
quality. The grapes are then squeezed for tin* ordinary wine. In 
abundant years the yield of Tokay uaclies nearly 2,000,000 gallons, 
of which about 15 per cent, are of leally superior quality, and of 
this about one-fifth is classified as extia ime. The three (lasses of 
Tokay are kffbwn as essentia, aurtruch, and miMs, the first-named 
being the yield of the juice taken without picssuru. It is, however, 
so scarce that it never appears in the market. The vineyauls of 
Menes (iu the county of Arad) produce a sw f eet red vine. Cai lowitz 
is produced farther south, on tho banks of the Danube, some 40 
miles noith-west of Belgrade. It has souk what of the character 
of port wine, although moro astringent and lacking in fmitimss. 

Many of tho Hungarian vineyards also produce Muscat -flavoured 
vines which are highly appreciated. The vintage in Hungary lasts 
from the commencement of October to the end of November, aud 
for the most part is conducted on an imperfect principle, although 
great improvements have been introduced of late years. The gi apt s 
are crushed by the foot in some places, whilst in others a kind of 
mill is used, and in others again they are pressed in sacks. The 
wine is usually prepared in wooden utensils, generally made on the 
spot, the trade of the cooper being but little known. The system 
of carrying on the fermentation in closed laurels is not alvays 
adopted, and tho wine is frequently spoilt by not being drawn off 
in time. 

Next to Hungary the principal vine-growing district of the einphe Dalma 
is Dalmatia, iu which the vine culture has of late increased to anliun. 
enormous extent, Fifty yeais ago the vino was scarcely grown, 
except in the islands and on the boa-coast ; but it has now pene- 
trated into the interior, and occupies about one-twentieth part of 
the soil under cultivation. The Dalmatian wines, which am almost 
entirely red, have generally full colour and contain a high degree 
of alcohol, whilst they also possess a good body and bouquet, re- 
sembling in a great measure the wines of Burgundy. The average 
annual production is 22,000,000 gallons, of which only about 
4,000,000 are exported ; but this branch of the trade is gradually 
increasing. Defective cellarage, imperfect fermentation, and general 
ignorance as to manipulation prevented the development of the 
vine trade of Dalmatia for many years ; hut these defects have of 
late been in a groat manner remedied by tho action of the Austrian 
Government in educating tho proprietors in this respect. The best 
wines produced in the province are Moscato Rose, Vino Taj taro, 
Prosecco Tugova, Maraschino, and Mai vasia. 

Germany, 

German wines, generically spoken of as Hock and Moselle, are Rhine 
the products of the most northern latitude of successful vine-culture wines, 
in Europe. To this circumstance must be attributed the fact that 
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a greater inequality exists in tlic dilTemit vintages Ilium is known 
m connexion v itli the w ines of any other countiy. In a successful 
season, when the giapes have been able to mature thoioughly, per- 
haps no class of wine shows more elegance and quality than do 
those of the Rhine piovinees, while, on the other hand, there an 1 
none on which the advei.se influence of cold and wet L> mou* appar- 
ent. The principal wme-ptoducing districts of Germany are Alsace- 
Lorraine, Baden, W uileraberg, the Ilessian and Bavarian Palatinates, 
and the Hheingui, the total annual production of w hich is about 
80,000,000 gallons. Of these the first three give half tlic aggregate 
yield ; hut their wines are chiefly light and poor, and are only used 
for homo consumption. The best wines of Germany are giown on 
the banks of the Rhine jn the neighbourhood of Mainz: the Hhun- 
gau, in which the choicest descriptions a *> grown, lies on the 
right bank of the river, whilst the vineyaids of Hesse lie on the left. 
The wines produced on the left bank aie full-bodied and with good 
flavour, the best giowths being Liobfrauimich, Nierstoin, Neliar- 
hiehbe*rg, aud Foist, which are considered neaily equal to the 
Rhein gau wines. Amongst the latter are the wines of Joluinnisborg 
and Steinheigj the first-named is looked upon as the king of 
German wines. In the s ime neighbourhood are also the celebrated 
vineyaids of Rudcsheim, Giafenberg, and Rauentlial. The vineyard 
of Joluumisberg is said to have been planted about the year 1009, 
under the direction of Ruthard, archbishop of Mainz. During the 
Thirty Years’ War these vineyards wore destroyed, hut in 1722 tho 
abbot of Fulda built a chateau on the site of the old convent and 
re-planted tho vineyards. Ilochheiiner is the produce of a compara- 
tively small district situated on the hanks of the Main, seveial 
miles above its junction with the Rhine. The name (whence Hock) 
has been known in "England for upwatds of tjvo hundred year's, and 
no doubt originally included and denoted the general body (if Rhine 
Moselle w r ines. The wines of the Moselle, many of which arc shipped as 
wines, sparkling wines, occupy only a secondary position, although in 
favourable seasons they are characterized by alight pleasant flavour 
with a marked aroma. The wines of Germany, at least of the 
descriptions exported, are mostly white, although a small quantity 
of rod is grown in the Palatinate, notably at Assmannsluusen, 
which resembles Burgundy. Tho yield, however, is comparatively 
trifling. Amongst the leading descriptions of vine plants in 
German vineyards the Riesling stands out pre-eminent. It is gener- 
ally planted on the locky mountain slopes, and the bunches of 
white grapes winch it produces only ripen perfectly in years of high 
temperature. When this is the case, however, they yield a vine 
of high quality, the characteristics of which develop as the wino 
grows older. On the lower lands the species known as the Klein- 
borgor aud Oestreicher are planted, the grapes of whitfb ripen more 
easily and produce more freely than the Pineau Riesling grape. 
The French vinos, the Pineau and Gros Blanc, are also cultivated in 
Germany. But one-half of the vines growing on the banks of the 
Rhine are Riesling plants, which are probably indigenous to the 
valley, as, although planted elsewhere, they have nover been found 
to yield fruit of such (quality as in the Rheingau. Great earo is 
bestowed upon the process of viniago, which usually takes place at 
as late a date as possible, as a rule not before the end of October 
or beginning of November, in order to allow the grapes to ripen as 
thoroughly as may be. The wine is allowed to ferment in casks 
instead of in vats, as in most other countries, owing to w r hich cir- 
cumstance considerable difference in quality and price is apt to 
exist in the produce of the same growth and vintage. After the 
grapes arc gathered, they are pressed as they attain ripeness ; aud, 
after the fermentation is duly eilccted, the wine is fined and racked 
into vats, which are constantly filled up so that tho wine improves 
wiiii age. The time for racking varies with different proprietors, 
smno taking tho wino off the lees in the February following the 
vintage, whilst others allow the lees to remain a year in tho wine, 
a process which gives it a fuller and sweeter taste. Several years 
are required to get the wine fit for bottliug, as there is no fixed 
period at winch it will finish its fermentation, in fact the finer the 
wine the longer the time requisite to got it in condition. During 
this period it receives the greatest attention and is frequently 
tested, condition being perhaps the greatest difficulty in connexion 
with German wines. 

Russia and Greece, 

Russia A certain quantity of wino is made in the southern portions of 
and Russia aud in Greece ; but tho quality is mostly coarse and common, 
Greece, and tho produce is almost entirely used for home consumption. 

# United States . 

United Tho cultivation of the vine lias made rapid progress of late years 
States, in the United States, and American wines are steadily taking the 
place of tho foreign product The soil and climate of the Pacific 
coast seem best adapted to the growth of the vine, and wine-making 
appeam likely to become one of the leading industries of California, 
where the vine was first introduced by the Franciscan fathers about 
tho year 1769. The variety of grape first planted in that region 
was known as the “Mission” grape, and is generally supposed to 
have been imported from Mexico. Subsequently the principal 
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varieties of French, German, and Spanish vines wore introduced 
info that State and have all been tried with more or less succuvs. 

The usidt is that several descriptions of wine are now made in 
California lesembling, to a < ertani extent, the leading Euiopeau 
types, although, as a rule, of a coai.se r style, — a dried, hovevei, 
which is disappearing with the spuad of technical knowledge. 

Although California is by tar the la i gust grape -growing State in 
the Union, producing nearly one- half of the wanes made in the 
United iStatus, yet the idle of inuio.ise of tho puxluct during tho 
pdat five years lias Been gie.itest ill olhu* •State*. In Oliio, upon 
the slimes of Lake Elio and along the Ohio uver, the vine is ex- 
tensively cultivated. The champagnes and claiets made in tho 
neigh bom hood of iSandu&ky and Cleveland, and the “spariding 
Catawba,” made originally by Nicholas Longwmfh of Ciminnati, 
aie produced in oonsidoublo quantities, Nov Yoik, Missouri, 

Illinois, and Pennsylvania an 1 likewise larg< viue-prudm ing States, 
the lai gust vino-manufacturing estiblishment bring in New Yoik 
State, in Steuben county. The annual yield in each of thus*' States 
ranges now* (1888) hom 2,0(t0,000 to 1,000,000 gallons. 'Wines of 
interior quality are made in small quan lilies in neaily all the States. 

In the eastern and middle States tho principal giapes aiu the 
Catawba and Ives seedling, while in the south tho Yitginia seedling 
and tho Scuppeniong giapes aie the favourites. The wine-grapes 
in these regions resemble the giapes of Geimany aud Franco, con- 
taining more acid ami flavour, while those grown on the Pacific 
coast aie of a milder and sweeter character, resembling the wines 
of Spain. The principal obstacles in the way of the cultivation 
of tho vine in the United States an- mildew and blight, which 
sometimes destroy the entire foliage of the vine, and the giape-iot, 
which in somo localities has Dallied tho grower and caused tho 
abandonment of grape-culture. The ravages of the I*h yUodeeru aio 
likewise ^ encountered in certain localities, hut those an* not so ex- 
tensive in the United States as in France, and, indeed, ceitain 
varieties of vino are entirely flee from them. Tho exports of 
American wines, though still small, are rapidly in< leasing. Tho 
imports of foroign wines have steadily decreased during tin 1 past 
fifteen years. The total annual production of wino in the United 
States now amounts to about 35,000,000 gallons. 

Cape of Good Hope. 

Previous to the alteration of the wino duties in 1 SCO, which placed Cape of 
foreign and colonial wines on a similar basis, a considerable business Good 
was developing in the United Kingdom in favour of Capo wines, Hope, 
especially of those descriptions most resembling the tiaditional 
port and sherry. Tho Cape of Good Hope in its geographical and 
climatic elements greatly resembles tho vine-growing countries of 
Europe, and, notwithstanding certain earthy chaiacteristics (due in 
the main to imperfect cultivation) winch \veru inseparable from 
its wines, bade fair at one time to rival the best of its competitors 
north of the equator. Tho equalization of duty, however, has con- 
sul ei ably checked the trade in Great Britain, notwithstanding the 
great improvement which has since taken place in wine-making at 
the Cape. # 

Australia. 

Wine-producing has been prosecuted as an industry for many Austialia 
years in the Australian colonies, and in some instances with con- 
siderable energy. But it has not hijjicrto developed ti?an^ great 
extent, owing to the absence of differential duties to favour the 
growers and the cost of freight, although from the quality of their 
production they have no reason to dread competition with tho 
wine-growers of Europe. The Australian colonies (Victoria, South 
Australia, New South Wales) have suffered much from want of 
technical knowledge both in vino selection aud wine preparation, 
though in both of these branches considerable progress has been 
made during the last few years. According to Mr J. P. Stow, in 
his History of South Australia , the tentative stage of vino culture 
in that colony has now passed. Good markets for its vintages may 
bo expected in Europe as soon as wines of certain qualities are made 
in sufficient quantities to allow of heavy stocks Doing kept. As 
with the growths of Mcdoc, attempts are being made to keep the 
yields of the various vineyards distinct, those of Highercombe, 

Auldana, Tintara, &t\, in South Australia being well known in 
Great Britain. In their principal characteristics these wines re- 
semble those of France, tho red wines being intermediate between 
claret and Burgundy, while the white wines, although the fuller 
descriptions come near Sauterne and Ghablis, as a rulo take more 
after those of the Rhine. The quantity imported into England 
during 1887 amounted to 168,188 gallons. 

Asia. 

Although holding a position of little importance in wine-grow- Asia, 
ing, as compared with Europe, Asia yields a certain quantity for 
home consumption. Chief amongst those are tho wines of Caucasia 
and Armenia, which, according to Thudicum, are more notable for 
their alcoholic strength than for their colour. Winos are also 
made in Persia, especially in the district of Shiraz; these, however, 
rarely find their way into the market (E. J. N.) 
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WINKELRIED 


WINKELBIED, Arnold von. The Incident with 
which this name is connected is, after the feat of Tell, 
the best known and most popular in the early history of 
the Swiss Confederation. We are told how, at a critical 
moment in the great battle of Sempach, when the Swiss 
had failed to break tlie serried ranks of the Austrian 
knights, a man of Unterwalden, Arnold von Winkclricd 
by name, came to the rescue. Commending his wife and 
ehildien to the care of his comrades, he rushed towards 
the Austrians, gathered a number of their spears together 
against his bieast, and fell pierced through and through, 
having opened a way into the hostile ranks for his fellow- 
countrymen, though at the price of hie own life. But the 
Tell and Wmkelried stories stand in a very different posi- 
tion wlien looked at in the dry light of history, for, while 
in the former case imaginary and impossible men (bearing 
now and then a real historical name) do imaginary and 
impossible deeds at a very uncertain period, in the latter 
wo have some solid ground to rest on, and Winkolried’s 
act might very well have been performed, though, as yet, 
the amount of genuine and early evidence hi support of 
it is very far from being sufficient. 

The Winkelrieds of Stanz 1 were a knightly family 
when we first hear of them, though towards the end of the 
14 th century they seem to have been but simple men 
without the honours of knighthood, and not always using 
their prefix “von.” Among its members we find an Erni 
Winkelried acting as a witness to a contract of sale on 
May 1, 1307, while the same man, or perhaps another 
member of the family, Erni von Winkelried, is plaintiff in 
a suit at Stanz on September 29,4389, and in 1417 is 
the landamman (or head man) of Unterwalden, being then 
called Arnold Winkelriet. We have, therefore, a real man 
named Arnold Winkelried living at Stanz about the time of 
the battle of Sempach. "The question is thus narrowed to 
the points, Was he present at the battle, and did he then 
perform the deed commonly attributed to him ? involving 
a minute investigation of the history of that battle, to 
ascertain if there are any authentic traces of this incident, 
or any opportunity for it io have taken place. 

(1) Evidence of Chronicles. — Tho earliest know n mention of the 
* incident is found in a Zurich chioiucle (discovered in 1862 by Herr 

G. vonWyss), which is a copy, made in 1476, of a chionicle written 
in or at any rate not earlier than 1438, though it is wanting in the 
1 6 Lli-century transcript of another chronicle written in 1466, which 
up to J.3S\h closely agrees with the fmmer. It appears in the well- 
known form, hut the hero is stated to be “ein getruwer man under 
den Eidgeuovcn,” no name being given, and it seems clear that 
his death did not take place at that time. No other mention has 
boon found in any of the numeious Swiss or Austrian chronicles 
till we come to tho book J)e Helvetia? Origins , written in 1538 by 
Rudolph Gwalther (Zwingli’s son-in-law), when the hero is still 
nameless, being compared to Decius ol* Codrus, but is said to have 
been killed by his bravo act. Finally, we read the full story in 
the original draft of Giles Tschudi’s chronicle, wheie the hero is 
described as “a man of Unterwalden, of the Winkelried family,” 
this being expanded in the final recension of the chronicle (1564) 
into “a man of Unterwalden, Arnold von Winokelried by name, a 
brave knight,” while he is entered (in the same book, on tho 
authority of the “Anniversary Book” of Stanz, now lost) on the list 
of those who fell at Sempach at the head of the Nidwald (or Stanz) 
men as “Ilerr Arnold von Winckelriet, litter,” this being in the 
first draft “ Arnold Winckelriet.” 

(2) Ballads . — Thoie aro several war songs on tho battle of Sem- 
pach which have come down to us, but in one only is there men- 
tion of Winkelried and his deed. This is a long ballad of 67 four- 
lino stanzas, part of which (including the Wmkelried section) Is 
found in tho additions made between 1531 and 1545 to Ettorlin’s 
chronicle by H. Berlinger of Basel, and the whole in Werner 
Steiner’s chronicle (written 1532), It is agreed on all sides that 
the last stanza, attributing the authorship to Halbsuter of Lucerne, 
“as he came back from the battle,” is a very late addition. Many 

1 Their history from 1248 to 1634 has been minutely worked out from 
the documents by Herr Hermann von Liebenau, in a paper published 
in !S5i, and reprinted at Varan in 1862, with much other matter, in 
his book, Arnold von Wxnfuekied^ seine Zeti und mm That, 


authorities regard it as made up. of thiee distinct songs (one of 
which rcfcis to the battle and WinkclnulV, possibly put to^ctln r 
by the younger Halbsntei (citizen ol Lucerne m 1135, died b< tween 
1470 and 1 j SO), though othcis contend that the Simpa< h-Wmkel- 
lied section bcais clear tiaces of hiving been unnposul alt i thi 
lietoimation began, that is, about 1520 or 1530. Some ie<eut 
discovenes have pioved that ceilain statements m the song usually 
regai ded as anaulironi&ms aie quite accmate ; but no ncaiei 
approach has been made tovvaids living its exact date, oi that of 
any of the thieo bits into which it lus been cut up. In tins ■song 
the stoiy appears in its full-blown shape, the name oi Wmtkelut t 
being given. 

(3) Lists of Those who Fdl at ScmytaJu— ^We hud in the “ A uni- 
versal y Book” of Emfnetteii m Unteiwaldcn (diawu up in 1560) 
the name of “der Winkeluedt” at the head oi the A’xduald tm u ; 
and in a book by floiolanus, a parioi at Lmiiue (about 15b j), 
that of “Funi Winckelncd” occuis some w ly dovn tin liri ot 
Unteiwaldon men. 

(4) Pictures and Drawings. — In the MS. of the tlnonnle of f)h - 
bold Schilling ot Bern (c. 1480) thno is m tbe pi< line ul the b itth 
of Scmpiih a wamor piciccd with sp« ais filling to thi .pound, 
which may possibly bo meant for Wmhhuxl; whih in tint of 
Ihebold Schilling of Lucerne (1511), though in tho u ri no illu- 
sion is made to any such incident, time is a similar put an <n a 
man who has accomplished Winkehied's leaf, hut he is du-st d m 
the colouis of Lucerne. Then theie is an mgiawm, in Mumpt’s 
chronicle (1548$, and, finally, tie* celehiatcd one by II ms Ibid dph 
Manuel (1551), which follows the ehionulo ot 1176 l tlhu tlun 
the ballad. 

The*story seems to«have been first questimud about 1 *150 by 
Moritz von Sturler of Bern, but the public (list us mm of t lie subp < t 
ongmated with a lectuie by Piof. O. Loienz on “Leopold ill. 
und die Sclnvei/er Bitndo,” which he dehvend m Vienn i on M »n h 
21, 1860. This began tho lively paper wai hunmiouriy cilhd 
“ the second war of Sempach,” in whnh tho »Swh>s (with hut i tie 
exceptions) maintained the historical chuiaoter of tin feat .iganid 
vanous foieigners — Austrians and otheis. 

Most of the arguments against the gc uuiuem ss of the rimy h \ e 
been aheady moie or less dneetly indicated. (1; Time is the 
total silence of all the old Swiss and Auriiian rluonulns until 
1538, with the solitary exception of the Zuuth obiounb ol 1 176 
(and this wdiilo they nearly all describe the battle m nmie oi b 
detail). The tale, as told in the 1476 olironh h\ L < b ally m Int < 
polation, for it comes immediately after a distinct st delimit l fiat 
“God had helped the Confederates, and that with gn at 1 tbmu tie y 
had defeated the kniglits and Duke Leopold,” while the ptssugb 
! immediately following joins on to tho founei quite uafuially if wo 
strikeout the episode of tho “tiue man,” who is not <\<n <al!<d 
Winkelned. (2) The date of the ballad is evtieun ly un< t 1 lain, but 
cannot be placed earlier than at least 60 or 70 yciiisuitu the battle, 
possibly 130 or 140, so that its claims to he lesaith d as < mbod t \ hig 
an oral contemporaiy tradition are of the slightest. (3; Suiul.tr 
feats have been frequently lecordcd, but in each case fhey *aie sup- 
poited by authentic evidence which is lacking in this (use, Eno 
cases at least aie known : a follower of the count of Uapsbiug, in a 
skirmish with tho Bernese in 1271 ; Stulingcr of JUlisbon m 1332, 
in tho war of the count of Kybutg against the nun of Bun and 
flolothurnj Conrad Royt of Lucerne, at Nancy in 1477; llcmi 
Wollobeu, at Frastenz in 1499, in the comae of the Swabian wut ; 
and a man at the battle of Kappel in 1531. (I) It is aigucd that 
the course of the battle was such that them was little oi no elwueo 
of such an act being performed, or, if performed, of having turned 
the day. This argument lests on the careful critical nairative of 
tho fight constiuetcd by Herr Kloissner and Herr ffrutuumn from 
the contemporary accounts whicli have come down to us, in whi< h 
the pride of tho knights, their heavy armour, the h<at of the July 
sun, the panic which befell a sudden part of the Austrian sumy, 
added to the valour of tho Swiss, fully explain tho complete rout. 
Herr Hartmann, too, points out that, even if the knights (on foot) 
had been ranged in serried ranks, there must have been sufiiciont 
space left between them to allow them to move their arms, und 
therefore that no man, however gigantic he might have been, could 
have seized hold of more than hair a dozen spears at once. 

Herr K. Bmkli (Der JFahre WvnMrml^ie Taktik (hr ultra 
Urschwizer, Zurich, 1886) has put forth a theory of the battle 
which is, he allows, opposed to all modem accounts, but entirely 
agrees, he strongly maintains, with tho contemporary authorities. 
According to this the. fight was not a pitched battle but a surprise, * 
the Austrians not having had tixuo to foxm up into ranks. Assuming 
this, and rejecting the evidence of the 1476 chronicle as tm inter- 
polation and full of mistakes, and that of the song as not proved to 
have been in existence before 1531, Herr Burkli comes to tho 
startling conclusion that the phalanx formation of the Austrians, 
as well as tho name and act of Winkelried, have been tramsfei red 
to Sempach from the fight of Bicocca, near Milan (April 27, 3622), 
where a real leader of the Swiss mercenaries in the pay of France, 
Arnold Winkelried, really met his death in very much tho way 
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that his mine sake pen is lied according to tlio story. Heir Biukli 
f onfims lus < lieu Bin to tlie first struggle, in which. alone mention 
is Jimde ot t lie dining buck of the Swiss, pointing out also tliat tlio 
' le ot 1 170 and otliei Utci accounts attiibute to tlie Austrians 
Liu m.miu oi alt.uk and tlie long sp<‘ai% which wnc the spuial 

< h u.ictuistit s of vaniois, and that if Winkelued vcio a 

kniglit ( isis united hy Toclnuli) lie would have been clad in a 

< oat ot mail, oi .A least had a bieastplate, neither of which could 
hu* bu n picn c d by hostile lances. 

\\ hatcvei m ly be thought of this daiing theory, it seems clear 
thu, wlnh^ tluuo is some doubt as to whether smli an act as 
\V ml tilled’-, a«.s possible at Sempacli, taking into account the 
hu mu t Lull ot the battle, tin le can bo none as to tile utter lack 
ot my euiv and tnrdvoithy e\idento in supfloitof lus having per- 
lonnul tliat a tin tint battle. It is quite concuvablc that such 
cud mi mi) Jitu i oiuc to light; ioi the pi e&ent it is wanting. 

I it Inf it — 1 1 u. ill pit ill ul u ilu ()dor\on Licbi mu’s Du buitacM bu *S< rxpath 

(, a ilfi h „n >« ulai/un (IsiC), published at the* expense ot the 

tMunna ntot Iau to [hi** com mufun lncutiinoi descni turn ol the hit tic 
oi o' aiht'mi, nlilih toil published oi uujiubhshed, m piose oi ai %ei&(, com- 
I>< *■ <L i itiim *(Ht u ns Ulm the battle, and is a mod maivc lions and lmaliulile 
< ollu lam oi 111 mil mitemls, lnuliieh all the opulence foi V^nk< Incd’s died 
h is bt c n bn u lit lo^tli i m a handy slupe. Besides the lvoiks mentioned in 
tbc*ti vt tie loilo win n< thf most noteiioith) pnnphlets lelalmp, to tlus oon- 
tnn< is> In supixiil <u \\mk( liu d s Kt * G.i. Wjss, l ebn'nne Zunhtt Chroml 
t a-, dan t’t i Ja u /ani tut, Ziiiidi, JSdJ, A J)u b uet, “Li Question do 'Wiiikcl- 
iu <1 * in Mu i \t iuhaUtoi't f >i l>t c. lS6» ; Cf II. Ochstnbeiu, “Die V\ mkeli itd- 
fi I,. in *S nitaj b/aft ot the t»und ne^spipn toi Jm and I eh ls70, A 
I*i i n milh, II m 1 1) ud s 77 ut (>< nipacK, l»astl, ISSto; V . OeehJi, Zui 6en parfui 
*S< t<uh t*nt, /line h, 1^0, I St cut in, hurt pathrt Wtnkdnid, JL lusanm , Lssi* ; 
an l tin *iu tut uy in k Dandlika s liu,ci (n'chuhte dei &thum t l. SIO-OJI, 
Ann li, DM \etiisL VV ink( ined’s rlainis ive ha\e the lemaikablc stud) of 
O klin^n i, D ) t Qtti’Ui/i sw hunpaihey fjihlarfit m vnd dir II mLeh tdsmje, 
(o I n„i u, 1 v 7 > , < ) 11 utm uin, Die fuhtmht bet A einpach, riauentild, ASS6, and 
tin tot isi atnmtriH ot tht ewd( me Aucuby M v Stmlci (the hist to suspect 
the foi y > in tlu Aim vju /in bJiuctz, OtbUuJiU , l&M, .‘>92-091. (W. A B. 

WINXLPFG, capital of the province of Manitoba, in 
the Dominion of Canada, stands at the confluence of the 
Itul Ri\u oitd the A&simboine, in 49° 5G' N. lat. and 97° V 
W. long., and 701 feet abo\elhe sea. Its name is taken 
from Lake Winnipeg (Ojibway, T Vin, iC muddy, ” and Nipi, 
“ water Tim waters of the Eed River reach the lake 
45 miles north of the city. For some five miles north of 
** the Folks,” a 4 the junction of the rivers was formerly 
called, lay the old Red Llivor colony of Lord Selkirk, 
founded in 1812 (see vol. xx. p. 315). Five fur traders’ 
or colonists’ forts have stood within the city limits: — (1) 
Fort Rouge ( 1730), of the French voyageurs; (2) Fort 
Gibraltar (1804-15), built by the north-west traders of 
Montreal; (3) Fort Douglas (1813-35), Lord Selkirk’s 
fort; (4) old Fort Garry (1821-35), of Hudson’s Bay 
Company; and (5) new Fort Garry (1835-82). The 
transfer of Rupeit’s Land to Canada in 1870 led to the 
formation (4 the produce of Manitoba. Then, too, 
Winnipeg was begun as a village, half a mile north of 
Fort Garry. Tlio city is built on tho prairie; a part of 
the site \vns swampy, but is being well drained. The 
city includes both sides of the Assiniboine, but on the 
ead side of tho Red River there is an independent corpor- 
ation, the town of &t Boniface, which is virtually a suburb. 
>Sfc Boniface, with 1449 inhabitants, was first settled by 
Lord Helkirk’s Gorman De Meuron soldiers in 1817. The 
growth of Winnipeg has been remarkable. Living on its 
site in 1871 there were but 241 souls. As Canadian im- 
migration increased tho village grew, and in 1873 it was 
incorporated as a city, in tlio face of strenuous opposition 
by the Hudson’s Bay Company. The census of 1881 gave 
the city 7985 inhabitants. In tho following year Winni- 
peg, as being the central point of the Canadian Pacific 
Railway, which connects tho Atlantic and Pacific Oceans, 
became a place of great prospective importance. An 
# enormous rise in values took place. The population of 
the city doubled in a few months, and the wildest specu- 
lation took place, This inflation, locally known as “ tho 
boom,” caused much damage, and in the following year 
the collapse brought down almost all the business men 
of the city. The population diminished very rapidly, 
but has risen again, and is now increasing. The census 
of 1886 gave Winnipeg 20,238 inhabitants. . The city has 
water, gas, electricity, and ample fire protection, and archi- 
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tccturally presents a fine appearance. Main Street, which 
is 132 feet vide and block-paved for a mile, is stated to 
be one of Llie best tdieets in Canada. Being on the eastern 
edge of the prairies, which run for a thousand miles to the 
Rocky Mountains, and standing to the west of the giant 
Laureutian formation extending from Montreal, Winnipeg 
is an important railway centre. The first rail vi ay to leach 
tho city was the Pembina branch of the Canadian Pacific 
Railway, which connects with the railway system of the 
United States. This took place in December 1878. The 
Canadian Pacific Railway has not only its main line now 
running through the city, but five other blanches radiat- 
ing from this centre. Forty miles of the 11 m Isons Bay 
Rdilv ay, to run from Winnipeg to York Factoi} , are uho <cly 
completed, and the Go\ eminent of Manitoba is eonstiuct- 
ing (1888) an independent line to connect with the Ameri- 
can railway system, to be known as the Red River Valley 
Railway. The total valuation of property for the oily 
for 1887 was .$19,392,110, while tlie expoits of the port 
of Winnipeg for the year were ot the value of ^810,200, 
with $1,929,1*20 of imports. There are seven cliaitcml 
banks, and many branches of Canadian and Knglish life 
assurance and loan associations arc in opeiation. In 
education Winnipeg is the centre of the Canadian North- 
West. The Winnipeg public and secondaiy schools com- 
pare favourably with those of other Canadian cities, and 
employ 50 teachers, male and female. At Winnipeg is 
situited the provincial university, to which are affiliated 
four colleges, — St Boniface (Roman Catholic), St John’s 
(Church of England), Manitoba (Presbyterian), and Mani- 
toba medical college. The university has been voted 
150,000 acres of wild land by the Dominion Government, 
and has received $85,000 of a legacy from a native of 
Rupeit’s Land. Theie are 24 church buildings in the 
city and neighbourhood. The cdhsus of 1886 gives tho 
religion of the population as follows : — Church of England, 
5962; Presbyterians, 5271; Methodists, 3217; Roman 
Catholics, 2244. The societies are i^ie historical and 
scientific society, and St Andrew’s, St George’s, St 
Patiick’s, St Jean Baptiste, Scandinavian, and Hebrew 
national societies. Ma*sonic, oddfellows’, and temperance 
organizations arc strong. There are two hospitals, besides 
a children’s home and maternity hospital. The finer build- 
ings and erections are the city hall, post-office, parliament 
buildings, governor’s residence, courthouse, college build- 
ings, Hudson’s Bay Company ^warehouse, Westminster 
block, Cauchon block, and the volunteer monument of 
1886 on the City Square. 

WINONA, a city and the county seat of Winona county, 
Minnesota, United States, is situated upon tho west bank 
of the Mississippi, on a terrace slightly elevated above the 
river. This terrace is in the bottom-land, which is here 
5 to 7 mil os in width between the bluffs, w r hich rise 400 to 
500 feet above it The surrounding country is fertile and 
well settled, being devoted principally to the culture of tho 
cereals. There are ample railroad communications, and 
the Mississippi is navigable for 160 miles above the city. 
Lumber a nd flour are manufactured largely. Tho population 
in 1885 was 15,664 ; in 1880 it was 10,208, one-third being 
foreign-born. The coloured element was inconsiderable. 

The town was laid out in 1852, and five years later a city 
government was organized. In 1860 a large part of the city vas 
destroyed by firo, but the losses were speedily repaiied, and since 
that time the giowtli of Winona has boon rapid. 

WINBLOW, Edward (1595-1655), was bom in Wor- 
cestershire, England, October 19, 1595. He became a 
member of Robinson’s church at Leyden, and in 1620 
joined tho “ Ma} flower ” company of pilgrims with his wife 
and brother, being one of the party which discovered 
Plymouth Harbour. His wife died soon after their arrival, 
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and his marriage 'with Mrs Susanna White was the first 
marriage in Plymouth colony. lie was chosen a magis- 
trate in 1 (>i24, and governor in 1633, 1636, aud 1014, 
when Bradford, the usual governor, “ by importunity got 
off.” He made several voyages to England as the colony’s 
agent. Returning to England in 1649, he remained until 
LG55, when Oromweil sent him on a mission to the West 
Indies. He died on the voyage, May 8, 1653. 

Winslow’s portrait is in the gallery of the Pilgrim Society at 
Plymouth. Wiusoi (AVo raliie and CiiiUal History of the Uniful 
Static, 277, and autograph at page 263) gives a copy of it as ,e the 
only authentic likeness of any of the* ‘Mayflower’ pilgrims.” The 
list of his writings is given in the saint* volume See also Allen’s 
Jinn na n Jlaapaphy, and Belknap's Anu mean Eiutjjaphy. 

WINTER, Peter (1 734-18 25), dramatic composer, 
was born at Mannheim in 1734 (or, according to other 
accounts, in 1758). He received some instruction from 
the ahbe Vogler, bur so little that he may be almost con- 
sidered as self-taught. After playing in the “kapelic” 
of the elector Karl Theodor, at Munich, he became in 
1776 director of the court theatre. When Mozart pro- 
duced his Idommeo at Munich in 1781, Winter, annoyed 
at liis success, conceived a violent hatred towards him ; 
yet his own popularity was both brilliant and lasting, and 
of more than thirty operas written by him between 1778 
and 1820 very few were unsuccessful, though, through 
lack of dramatic power, none have survived him. His 
most popular work, Dm unterbrochene Opferfest , was pro- 
duced iu 179G at Vienna, where in 1797-98 he composed 
Dk Pyramiden von Babylon and Dan Labyrinth, both 
written for him by Schickaneder in continuation of the 
story of Mozart's Zauberjloft . While in Vienna Winter 
gratified his spite against Mozart by propagating scan- 
dalous and utterly baseless reports concerning his private 
life. He returned to Munich in 1798. Five years later 
ho visited London, whcVe he produced Calypso in 1803, 
Proserpina in 1804, and Zaira in 1805, with great success. 
His last opera, Stinger iirnl Schneider , was produced in 
1 820 at Munich, where he died October 17, 1825. Resides 
his dramatic works ho composed some effective sacred 
music, including twenty-sjx masses. 

WINTERTHUR, a flourishing industrial town in the 
„ Toss valley, canton of Zurich, Switzerland. It is 1450 
feet above sea-level, and has a rapidly increasing population 
(in 1870, 9404 ; in 1880, 13,595; in 1887, 15,516), all 
German-speaking and nearly all Protestants. It is the 
poinf of Junction of eight-Jincs of railway, and is therefore 
of considerable commercial importance. Its main in- 
dustries are cambric-weaving, cotton-printing, the manu- 
facture of machinery, and wine-growing, Stadtberg being 
the best variety of wine grown in the neighbourhood of 
the town. It is a modern well-built town with a flue 
town-hall and well-arranged school buildings. It was 
formerly very wealthy and thriving, but has suffered 
severely from the "disastrous financial enterprise of the 
National Railway of Switzerland which it promoted. In 
1878 it had to sell its property in that line, and from 
1881 to 1885 it was in great difficulties in the matter of a 
loan of nine million francs guaranteed in 1874 by the town, 
together with three others in Aargau, to that ill-fated rail- 
way. As the three co-guarantor towns were unable to pay 
fhoir share, the whole burden fell on Winterthur, which 
has struggled valiantly to meet its liabilities, and has been 
helped by large loans from the cantonal and federal 
Governments. 

The Roman settlement of ViHidimm (Celtic dur, water) was a 
little north-east of the present town, at tlic place now known as 
Obor- Winterthur. It was there that in 919 Burkhard II., duke of 
Alemaunia, defeated Rudolph II., king of Transjurano Burgundy. 
It was practically rofonnded in the valley iu 1180 by the counts of 
Kyburg, who granted it great liberty and privileges, making it the 
scat of their district court for the Tlmrgau, In 1260 the townsmen, 
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in their zeal for additional power, ovei threw the castle of the counts. 

In 1264 the town passed with the lest oi the Ivybuig inheritance to 
the Ilapslmrgs, who showed veiy gioat tavour to it, and thus .secured 
its unsw erving loyalty. In 1292 t he men of Zurich v ere 1 k aten 1 .ark 
in an attempt to take tire town. 4 or a shoit time niter the out- 
lawry of Duke Frederick of Austria, it became a irue imp* ual city 
(1 415-42); but alter the conquest of the Thiugm by the Swiss 
confederates (1400-01) Winterthur, which had gallantly stood a 
nine weeks’ siege, was isolated in tin* midst of non- Austrian tc l iri- 
toiy. Hence it was sold by the duke to the town of Ziuirh in 
1167, iU rights and liberties being lesaved, and its history since 
then lias been that of the other lands luled by Zurich. In 1717- 
20 Zurich tiled hard by means ot heavy allies to clash the rival 
silk and cotton industries at Winterthur, which, hu\u*vei,pm rite 
'whole veiy successlully maintained its ancient rights and libel tics 
against the encroachments of Zurich. 

J. C. Tioll, Oad i. d. Stadt Wmtu'thur , 1540. « 

WINTIIROP, John (1587-1649), was born at Groton, 
Suffolk, England, January 12, 1587. Ho graduated at 
Trinity College, Cambridge, about 1605, and was bred to 
the law. He became a Puritan, and in *1G29 was made 
governor of the Massachusetts Ray Company. The next 
year he headed the great emigration to Massachusetts, 
landing at Salem and settling at Boston. The remainder 
of his life \Vas closely identified with the history of his 
colony, lie was re-elected governor until 1634, and 
afterwards in 1637«-40, 1641-43, and 1646-49. He died 
at Boston, March 2G, 1649. 

The tenderness and gentleness of Winthrop’s nalme aie beyond 
dispute ; even such political opponents as Vane retained their 
peisonal friendship for him. These qualities, however, weie sup- 
plemented by a decided antipathy to democrat y in every term, 
which made him the best of civil leaders for the supported of the 
ecclesiastical system of early Massachusetts. A vigorous, pi rh a ps 
captious, statement of this side of his influence will be found in 
Biooks Adams’s Emancipation of Massachusetts, Ills JAjc and 
Letters have been edited by his descendant, R. C. ‘Winthrop,. His 
Journal has been edited by James Savage, who lias givi n it the 
more appi opriute and exact title of The History of Mein England, 
1630-1049. The Winthrop Papers aie in the Oolhrtion s* of the 
Massachusetts Historical Society. Wintlirop’s descendants have 
been numoious, and have included an unusual number oi men and 
women of marked ability; see Wliitm oie’s Notts on the Winthrop 
Family. One of them, Theodore Winthrop (1828-1861), oi New 
Haven, was one of the earliest victims of the civil war. 

WINTHROP, John (1606-1676), son of the preceding, 
was bom at Croton, England, February 12, 1606. He 
graduated at Trinity College, Dublin, studied law at the 
Inner Temple, London, and then travelled on the Con- 
tinent, seeing some military and diplomatic service. Iu 
1631 lie followed his father to Massachusetts, being made 
a magistrate in 1633. Returning to England, he obtained 
a commission as governor of Connecticut under the Hay 
and Sole patent, and sent out the party which put up the 
fort at Saybrook, at the mouth of the Connecticut river. 
In 1645 he obtained a title to lands in south-eastern 
Connecticut, and founded there the present city of New 
London. Connecticut made him a magistrate in 1651, 
and elected him governor annually from 1657 until liis 
death. He was the agent who obtained for the colony the 
charter of 1662. He died at Boston, April 5, 1676. 

All of tlio lather’s fine qualities, and more, came out iu tlio son. 
The father has had a few unfavourable critics ; the son lias always 
been looked upon as the flower of American Puritanism. Even the 
son, however, was only the representative, iu obtaining the charter, 
of a knot of able and determined men, who had dourer notions of 
the commonwealth life at which they were aiming ; aud the 
governor does not seem to have approved all of their somewhat 
vigorous proceedings in putting it into effect Physical science 
had strong attractions for Winthrop. He was one of the first * 
members of the Royal Society, and was constantly interested in 
mines and mining in New England. The authorities for his life 
are those given in the preceding sketch, 

WINTON, or Wyntoun, Andrew of. See Wyntoun. 

WIRE, The physical properties requisite to make 
useful wire are possessed by only a limited number of 
metals and metallic alloys. The metals must iu the first 
place be ductile ; and, further, the wire when drawn out 
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must possess a certain amount of tenacity, the quality on 
which the utility of wire principally depends. The metals 
suitable for wire, posseting almost equal ductility, are 
platinum, silver, iron, copper, and gold; and it is only 
from these and certain of their alloys with other metals, 
principally brass and bronze, that wire is prepared. By 
careful treatment wire of excessive tenuity can be pro- 
duced. Dr Wollaston first succeeded in drawing a platinum 
wire inch in diameter by encasing a fine platinum 

wire within silver to ton times its diameter. The cored 
w r ire he then reduced to inch, by dissolving 

away the silver coating the platinum wire , inch 
thick only remained. By continued treatment in this way 
wires %of platinum used for spider-lines of telescopes are 
now obtained of such 


extreme tenuity that 
a mile length of the 
wire weighs not* more 
than a grain ; and it 
is said that platinum 
wire has been made 
which measures not 
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more than mm., equal to less than the fifty- thousandth 
part of an inch. The accompanying table shows the •com- 
parative tenacity of the wire of metals and metallic *alloys. 

Wire was originally made by beating the metal out into plates, 
which were then cut into continuous strips, aud afterwards rounded 
by boating. The art of wire-diawing does not appear to have been 
known till tlie 14th century, aud it was uot introduced into England 
before the second half of the 17th century. Wire is usually drawn 
of cylindrical foi m; but it may bo made of any desired section by 
varying the outline of the holes in the diaw-plate through which 
it is parsed in the process of manufacture. The draw-plate is a 
disk of hard steel pierced with a series of holes con espon ding in 
apertuie with the size and section of the wire to be made. The 
holes are funnel-shaped, being widest at the side where the metal 
entei and tapering to their small diameter at the face where the 
wire is drawn away. The excessive fiietion, which is partly lelieved 
by lubricants, causes a rapid enlargement of the holes; ancl where 
gieat uniformity of size is required, ;is in the case of fine gold, silver, 
and platinum wire, pei fo rated rubies or similar hard stones are fitted 
in the draw-plate. The draw-plate is mounted in the draw-bench, 
which is provided with a reel on which the wire is wound, and in 
drawing down to smaller dimensions it passes through successive 
smaller holes in the draw-plate — one at a time — and is wound on 
another reel or frame on the beneh. During the drawing the wiio 
requites to be annealed more or less frequently nceotdmg to the 
nature of the metal under treatment The ductility of the metal 
and the diameter of the wire operated on deteimino tlie rapidity 
with which the wire can be drawn: iron and brass travel at rates 
varying from 12 to 40 inches per second, while gold and silver wires 
of fine section may be drawn through at GO to 70 inches per second. 
Stout iron wire down to a section of J inch or thereby is made by 
rolling bars of fine fibrous metal in a rolling mill, in the same way 
as naii rods, small bars, and angles are rolled. The thinner wires 
are drawn from these stout wires by the ordinary process of draw- 
ing. Iron requires repeated annealing in the process of attenuation, 
and to preserve it from oxidation it is treated with a scour-bath, 
consisting of dilute sulphuric acid and a proportion of sulphate of 
copper. The minute film of copper thus deposited on the wire not 
only prevents oxidation, hut also favours the drawing by lessening 
the friction in passing through the diaw- plate. Much of the iron 
wire which is to be used in exposed situations is fuitbcr protected 
from oxidation by a covering of zinc in the so-called galvanizing 


process. 

In commerce tho sizes of wire are estimated by certain more or 
less recognized standard wire gauges. Tho most commonly quoted 
is the Birmingham wire gauge. It gives forty measuicmcnts, which 
bear no definite relation to each other, ranging from the largest 
No. 0000= *454 inch to No. 36= *004 inch. Sir Joseph Whitworth 
in 1857 proposed a standard wire gauge which is coming to b^ 
‘generally recognized. His measurements range from lulf an inch 
to one-thousandth of an inch by regular gradations of one- 
thousandth. Beginning at the smallest, No. 1 is -001 inch, 2= r 002 
inch, 10= *010 inch, aud so on, larger breaks being made in the 
scale as the size increases, but the number and ratio continuing the 
same till it ends at No. 600= *500 inch. In America a standard 
wire gauge, proposed in 1861 by Messrs Brown and Sharpe, of 
Providence, R.I., is now extensively recognized. In it tho grada- 
tions are uniform, increasing in geometric ratio, so that the size of 
each successive number is found by multiplying the preceding by 


1*123. The standard is calculated from wire No. 36, which in tho 
American gauge represents a diameter ol* *005, while in the Biiiuing- 
liam gauge No. 36 is equal to *001 inch. 

It must be obvious that the uses of wire me multifarious and 
diveiso beyond all enumcialion. It fonus the ia\v material of 
important nninufactmes, such as the wiie-not indust jy, wiie-do ill 
making, and wiie-rope spinning, in which it occupies a pheo ana- 
logous to a textile lilne. Wire-clotli of all degrees of st length and 
fineness of mesh is used for sifting and screening maririneij, for 
draining pa per pulp, for window scr< ens, and for nninyoLliu purposes. 
Vast quantities of copper and iion wire are employed for lelegtoph 
aud telephone wiles and cables, and as tonduciois in elect lie light- 
ing. It is in no less demand for fencing, and much is consumed 
in tlic const ruction of suspension bridge, and cagts, . In the 
liuimfac tiuu of stringed musical instrument-, and philosophical 
apparatus w be is again largely use d. Among its otlui soinees of 
consumption it is sufficient to mention pm and han-pin makmg, 
the needle and fish-hook industries, mil, peg, and rivet nuking, 
and carding machinery ; but indeed there arc lew* industries into 
which w*iic docs not more or less enter. 

WTTIE HOPE. See XIopk, voL xx. p. 816, 

WISBECH, or WismiiAOir, a municipal borough, market- 
town, aud seaport of Cambridge, England, in the Isle of 
Ely, is situated on the river None, on the Wisbech Canal, 
by which there is connexion by the Ouso with Hertford, 
and on branches of the Great Eastern and Midland Kail- 
ways, 40 miles north of Cambridge, 21 east-north-east of 
Peterborough, and about 90 from London. It possesses a 
spacious market-place, a handsome crescent, and several 
good streets. There is a public park, 18 acres in extent. 
The greater part of the town is situated on the south side 
the river, which is crossed by an iron bridge. Tlic church 
of St Peter and St Paul is very singularly constructed, 
having two parallel naves, two aisles, ancl two chancels, 
with a largo square tower at the west end, originally 
dating from the 12tli century, but almost entiredy recon- 
structed about the eloso of the 15th century. The church 
contains some semicircular Saxoif arches as well as some 
traces of Early Norman. Among the oilier public build- 
ings are the corn exchange (re-erected 181 1), the public 
hall, the custom-house, the new cattle market, the work- 
ing men’s club and institute, and tlie museum and literary 
institute, with a library of 12,000 volumes and a fine 
collection of lloman remains and other antiquities. Be- 
sides the Cambridgeshire Hospital (1873) and the twelve 
corporation almshouses there are a large number of other 
charities. A grammar-school was established in the middle 
of the 16th century, and provision was made in the charter 
of Edward VI. for its continuance. A Gothic liibnmnent 
was erected here to Thomas Clarkson, the anti-slavery 
orator, in 1881. Vessels of 500 tons burden can cuter 
the port, and extensive wharfage has been erected at a 
cost of j£ 60,000. The number of vessels that entered the 
port in 1886 was 294, of 50,721 tons, and the number that 
cleared 286, of 50,812 tons. The chief imports are corn, 
potatoes, wool, timber, and iron, and the exports agricul- 
tural produce and salt. In tho neighbourhood immense 
quantities of fruit are growm. including apples, pears, plums, 
gooseberries, and strawberries. Potatoes, asparagus, and 
other vegetables are also largely grown for tlie London 
market. The town posscsseshgrieultural implement works, 
coach-building works, breweries, ropeworks, planing and 
sawing mills, and corn and oil-cake mills, many of them 
driven by water, and others by steam. The town is divided* 
into two wards, and is governed by a mayor, six aider- 
men, and eighteen councillors. It has a separate commis- 
sion of the peace. The corporation act as the urban 
sanitary authority. Water is obtained from chalk springs 
near Norfolk. The population of the municipal borough 
in 1871 was 9362 and in 1881 it was 9249. 

■Wisbech was most probably a fort of tho Romans, who it is sup-’ 
posed constructed the river banks in the neighbourhood. It takes 
its name from tho river Ouse (Wyse). It is first noticed in 664, 
in a charter of Wulfliere, son of Tenda. In the early part of tho 
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IvlSBY, a iictmtbque oid town on tho west coast of 
tli >S v edisli island oi Gotland It h is a consnlci al lo 
tride but does not occupy half the spate enclosed within 
its old vv ills which, with their towois, still sulvi\o These 
walls winch were built paitly on the site ot oldei stiuc 
tuies date fiom the thnteenth century The \acant sj acc^ 
of the town aie used maidens, in some of which are fine 
ruinc 1 chinches The chmch oi St Alai} (built 1 1 JO— 
1325) is used is the cathedial Ot 4 he ten mined chinches 
the most interesting is tint oi St Niehohs, paitly in the 
IcDinanesque ^ atiy m the Gothic style In IS SO the 
populiticn of the town was 6931 

Iu tli Mi Ilk i^csWisly was i yoitof theHanseati League 
j an 1 a ^i t c nti c t ti nit Its wc 1th was so c 1 1 late 1 tl \t m 
yan 1 1 bilhl tlie ] coflo wuo sail ti jliy with tl o choicest 3 ids 
aid tic women tr s]in with ^ 1 l n distills All the pin il 
i lions of Liu }_ jTid lep s ntati es at Ih ly an l s me >f its 
1 taukiul chui 1 cfa wuc built by foi lpi lcsidcuts In 1*U>1 it was 
atta 1 l nd jluid ul b^_ Iun^ W ild mi III ( Uteri tj ii 
D until It n ci lcuwcK 1 iicrn this Usw mlwhcii m 1<L 
G tlan 1 was innlly unite 1 tc Swc hn 1 y the tic ity ol 1 1 ms 1 1 > 
Y isby had iltc^cthcr lost its imp it an c 

Wisr ONS1N, one of the North Pastern Central States 
of the Americ in Union, has the pax allot of 43° 30 N lat 
for Tts w>uthern limit, Lake Michigan fox its boi del on 
the J , Lake Superior 8n the N , and the Mississippi on 
the W Michigan on the E , Minnesota and Iowa on the W , 
and Illinois on the S aio its neighbour States Its aiea, 
exclusive of watei surface, is estimated at 61,450 square 
miles Its length fiom north to south is 300 miles, its 
bieadth 250 miles , its lake shoreline exceeds 500 miles 
Its surface contouis aie gentle and pleismg The lower 
parts of the jbtatc lie about 600 feet abo\o the sea, the 
highest summits about 1800 feet Few peaks use moie 
than 100 feet above then bases, and abrupt elevations of 
more than 200 or 300 foe t are not common oxeept along 
the Mississippi The State is mcicly a >well ot land 
between three notable depressions,— the basms of Lake 
Mu hjgan, Lake Superior, and the Mississippi The summit 
tif the swell lies within 30 miles of Lake Superior, whence 
there is a lapid descent northward, with gentler declmos 
to the south east and south west, separated ly a low swell 
extending from the summit southward into Illinois This 
is traversed m the south central poition of the State by a 
remarkable diagonal valley, occupied by Green Bay and the 
Fox and Wisconsin rivers, cutting it down to withm about 
200 febt of the lake levels The easterly slope is traversed 
longitudinally by a ridge of Niagara limestone, running 
nearly f&iaue! to the shore of liake Michigan, at an 
average distance of about 30 nules. 


- w i s 

The neatest fcopoj;r tphical intei c t — and it is vay can 
silei ible— lies m the ninor <uuia f ati ifs ihe ice of 
the Glacial jenod invaded m force the caste n ind 
imitliirn put of the St ite while m aict of 1 0 0( ) squaie 
mi]c^> m the scuthwestan pa jn w s left nntou h d 
1 U\ m n but very nu 0 ulu conteui arc m-cd ly nui^ me 
peal s and i d os Ly m ivel 1 mils a id 1 y d >nc 1 i ift, 

maik the fonna aiea v\hile t’cop dc dntic \ille\s 
ciosion clils and castellated outliers ^nc no e ti 1 
lehet to the latter About 3( 00 ipmoi likes cl 1 tnc 
easiein ind noi them portions, ill lymo uthin the ^ lcnte 1 
a^ca and caused by the niegulu heaj m of the lit t oi 
by the eiosion of the gla icis Nunciou 11 wale fills a u 
m this i oihon 1 1 c wise due to the distuilai t n the in ei 
couises by the ice mansion None o(cui 1 1 th u 
gl iciatcd u ea 

(x 1 jt — iho to colo n Lcal stiuotuie oi th Stat i uiusully >ii 
nctneil (see ^ naal w,tol ^icil m \ m I lite \\ II I 1 1 il 
nucleus a ^i cat m i sfa cf then ost me rent ci ystillii ci I s ^ \ 1 u) 

Lius i u leus occupies tilt nath icntial ioiti n i ll St it i l 

about it ai wia^jod sic tssivc li> is of I it i f n 1 10 1 J i 
concuiti ilh uj on ach oth i n 1 o upn 0 ill i i t i tl o 

Stale Tie a icient nucl us ecus sLs oi b ni it a j s ^ci s 

-m 1 -s anous hi lib ciy sin lime s lust 111 so u w q l it it 1 

an L i-wistcl imeng th ms hes m the most mtii 1 h 1 i i i 1 

since t kii oi filial upheaval iia\c 1 cu c\L n i h cut iw ly 
qx 1 lbitiiu, wl it w as foimcily the nitonot if i n u 11 li 1 1 1 i i 
IV h tlia this was oi u»m illy s dmient uoii n i ou mu 1 t n u 1 
so n ieat the viussituks it ha& sail iol sn cc it ii u il 1 in 

tiou It is c\tensmdy tiavcisoll y d\l cs in 1 1 i ^syitifcl s 

iiitpacltobc iioductivoinimn i ds f n till c nnnu nlvalu 
hut lflu k a wcxlth oi the t ricsi ol hull lm_, n it n il 11 1 icini 
toon isc mill nllj ict ml to the Lam ntim n l mils 1 1 i ^ 
tit eaili st 1 ii wnftn lati ns Ai undtl el 1 1 is 1 tl l i n 1 u 

th ud> not si utm/ it c ntmuously it tie sntx c i tn 1 f 

Ilmcunn iccl s I or tl e ^icatci i ut 111 sc li m 1 i^hly u lu i 
he Is in l e hibit tvidtnc A imi h distuil aie sm ll n ii^, t 1 
ioimition AMeic they cjmc m nitict with fl I u i ti tu 
nucleus thy sh>w by thar unconfoinuty toil an 1 tl ti u l 
tlio stnti it tlu contict tldt i vast 1 ut unl n \n in cn l it tu c 
sep lattd the two foimiiicns Abe Hi i ni n 3 1 s u cli 11\ 
quuturs with which aio i&so l it Iquut/] ijlxu u 1 \ i i a 
sLtts in 1 solnsts td^oth l with lxytis of 1^1 s i 1 tl i 
faun 1 at the same time with oth i non 1 as ol tl i i 
sill sequeutly mtiud d Theynnlnc il o esj rnlly ii tl u ill 
ea tom anl nnthun poitions tf th St it i j] c t u Inu, ml O o 

u]p i lomnsilaof Michigan v aliull 1 Is jf u n s\ 11 is 

he Is ot caibonatoous n dtcual Ihe am unt ot il n c nt m 1 
is luge but unfoitunatcly impuie and m tl 0 n]litit l hti n 
Limes me als>oc uis amonsf th in st m unt t its 1 u 1 11 

guai bates oi Lari on county embi u.e dej isits ci ] ij sicn wl i h 
Iso o uxs m the Band oo cpioit/ito but 1 s n tally S id 
isolate 1 1 nobs ot quaitz porph) iy m ctnti il M is i i u i t n 1 
to this ioimation and aie being vt n ivdy ulih/ 1 t i 1 tli hn 
matonal ]a\mg and macalami/m' A] ut fun th i i us 
he Is the niemb is oi this sen s wuc cu^mUh luini i l 
even now show ck ally then iragmentd oii^in Jli tl i 1 u s i 
the Uiuonian beds ltachcfa it kist li 000 f (t Oxcilym^ tl 
Hui mm rocks m tho noith w si m }ait d th Stitc is in n i 
mens sen s oi ignooufa dels sanlwiclcd let wren win h uti ilso 
ovcilym & which aieliyois if sindstcnc si tic u l c n 0 l in l it 
tl o wl ol constituting tho gi eat c i\ \ li be 3 in„ (hi w un n\ ) i ji m i 
tion oi Like Sup noi 11 is crossc tic nine nnth w tun 
corner of the State Thestntiai be wed down w u cl f limn a 
gicat trough the axis of which Mutches fiom d u tlu inoutli if 
tlm Montreal mer to the &t Cioi\ The i^ii ous 1 Is W( i fun c t 
by &i eat outwollmgs of molten nntt 3 win h sptil wiklyov a 
the sui face following e-ich other at longei oi slmtei lutuv ds, is 
shov33 hy the pitbenec or absence of mten cuing deposits oi ly 
eiosion The copper of the formation appears to havt I ecu 1 might 
up hy these igneous ejections and to have been suLbiquintly con 
cento a ted by percolating water m the vt sicul xv poi toons oi tho old 
lavas, or m ihe intervening sandstones oi congkint rites, or m 
fissuii s tiaveismg the beds * — all those forms being pies< nt Ihe 
formation m Wisconsin has not >ot proved sutllcioiUy nth to p ly 
the expense of ruining The thickness of this ioimation is tiuly 
stupendous estimates ranging ftoin 2$ 000 to 15,000 foot 

The preceding formations are found tilted at various anghs, 
those whith follow he nearly flat The Potsdam sandstone, next 
m older, rests upon all of these at points, coining in contact with 
diflei out ones in different places I fie wear which they ha d suffc red 
befoie it was placed upon them indicates a long mleml of time 
The thickness of the Potsdam is veiy toregular, owing to the tin 
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boning legion t .1 c lii'n dfianx the 1 deio 0 upous niixhiu o* ]i 
glatnl soils aul ^li nl ^unhngs and (institute 1 l tin it i 
put] amp lavs irdsuilp lomscf ahi^lieh^it d f ltihtp an 1 
puinanui t In ill s uth v tst 1 c ansi l i bl j oiti n A tl s ds 
nt 1 m< l fiom Hit dt amp ltion cl the unleal up 3 i n st n , 
in l ait In, ulv ftitih and n ilp till 1 In 0u uti il j ton 
thti l i tonsil rabh u a nnlulul l\ th latshn sai 1st nc 
itcmvhun inly ils oti latxvdv 1 wi itiliix II a 1 cn l m d 
r q taticn — Lht _,i ihi \ uloi tin? Stat w s on l nlh to l d 
1 \ t itst l ut in tht s nth ui In st t nsid n) It m s f ] l m s 
wa fa uni ml isp i 1 with we > 1 1 j n 1 Hit jin dtut ti c t 

tin i( n iui uc tlit fils ;pplns hi 1 ius nltn n n ial i r i 
at s VI n^ tin cistern 1 oi 1 i c i tl c St xt ] t it tl c \ ly 
si nth is an iensiu. ti ut flic uj trail i m vx 1 1 li ini t l lm 

ash ml thin usual assaent s pul muni JLwxai K the i ith 

tht i il -> lnnil tl , mlqiu cs < in m flu until] ait oi Hit 
State w is oimmllp t xeicl la m almost uni i h u < nst, t am 
p sd ot ^ioms ot line, ot 1ml w 1 ml d i ] t ini u us 

iniximo ot si e l s cinbi i lug both t ml is m l clc llurus ti s 

ihi institutes the it luinbei u*,un l M is n in 
(l n tc — I p ills? Ittwun 4J M in 1 17 Is lit mtl n ai tb 
untie f tlio outwent V is< n m Ins a tp ] it il t m] nL c u 
tin nt 1 liuiate It 6 smnmizs an w inn and div lsili 1 1 p sh it 
inns ml tie i slits it winters u om whit s veto hit l li 
tix ly di ) and stimulitm^ md an 1 ss dully thin men huinil 
itm sjh ns itsimilu oi even lngha tunnel atui s The av i 
i unf ill is il nit 30 indies Tht m m summu teni] u it lie vines 
fiom about 70° m tlio suith to about 60^ m the noi h , the nn in 
vuntei tuup latnu van s iioin il out 25° m tht south to abaiu 10° 
in tht < \U m uoi ill Th it lakes pit duct a maikt l til t on 
the st isonal tem} latuu cl the state clexilm^ it m winter ml 
eh] xcssuig it m stumriti, s tint the Minima is tluins mu h m 
the noitli \ust to soutn c i&t, 1 i ul south 1 p the oclni^ mthiru t 
ot the Jakes, while tinsc ct the wint i mu fiom soulli ltd to 
noitli ist toi d noitli h\ tb n v timing influt ut \s x it ult, 
]uh ti in ie pining a ln«,1i summn tail} ntuu fl a isb m th 
s nth western ml ctntial loitiui < f the St it , lut ue ] u m us 
m the uciuitp ot the 1 d es, while 1 1 aits in l ti i\ i< j uiui^ mil 1 l 
wmten uni nine t juill x t mi < i rui « an 1 c ]io luc l iu u tin 
likes but ut uitfGitiiii u a\ linn than (ICC) 

Pip (I Uw — In 1 S 10 NV l consul I nitciy hid a ^ c p ul ti an of 
00 143 Tb i coni} raping tibl cvhil its the lojulitnn lion 
lb 0 to IbbO Ih State census of 18So b iws the numt i as 
it lion lil mD l n e >iint> wha it tin knc&s i ui n ts‘liom 15 1 r G ,42 j Th Ttlenl 

ti 2> t t It is i s ait oie byuh 1 -,du homontil bids, is census cf 1880 slnwccl 

<]u unc t with .p tease, m l fields abuit 15 pu car t ot nietiili 1 j 09 G18 whites, 2702 
n u ( f 1 nu d, audoHl Iuduns 

lht Jievt himilun is i tin h Imusl >ue stntum (Nn^n) l m*' ^lbe iot i^n bun populi 
md li om 100 t> SQL f et Jlu dill i nt ] ntions a n> dlv m tion numbued 1075, 423 oi 
t tin in 1 p uit\, snne bcui" \ei} inn mi 1 otbcis of tdmu CO Si ju cent cf the 

ill ,1 mill u t tin , m L ctheis uneven nuin ms, oi full of whole of whom 1S4 S28 

chilu lul Ilhnmhst edit nt htulclin^ n ek rad quicklime cun fiom tin Gkimm unjin, 0t,2S4 liom tin S mlinium 
of hi«,h quilitj Ihe i luutiou occupies i broil tnct adjacent ta countnes, md7b 0>7 iiun Gicat I utun an 1 Iiclanl 
J d c \Ii hi n l i hin^ hem the southern line of the Stitc to the Citi s — In 1885 Milw mket li ui i popnl ill >n < f 1*8 r 09 , Osh 
h 1 1 if the ( i cn Lip jcnm&uli ltalsocap the t lea ited mounds kosh 22 061 , La Crosse, ^1,710 I ui Lime, 21 t(>8 In nu, 
m lit sauth \e t of the Slate The Lower llolclubu^ limestone, 19,6^0, loncldul u, 12,7 26, ilidisonfthe State etj ltd) 12 r <)bl, 
wluh ilium 41 c it tlnd ness f ufchu e» t is Inula (web pel, some Sli hrp^m, 11,727, Ap] let m 10,027 n , md J uusaille, ^311 r 
wliat doulittiallp ) 1 pus nt d m the Stitt by some thin shaly Aqii ultnor — Vy the United Stiles census ot 1S80 "Mi ensm 
b Is ot limestone fount 11 nth of Milw mice Tin loniamdei of had 131,322 fauns embiaeuijf l r >,3 r °,118 auts of which 0 102 r 2 4 
th noimtl Siluuan hels ml the Lowei Devonian fonnttions aie anes weio xnipioac 1 1 m 1 L)t these f urns 122, If 3 w u eiiltia it< 1 
not lejicsuiloel in the St lie, but just 1101th of Milwaukee is a small bp the owneis ind 12,150 vuu 1 ntel LI lie State census of iss^ 
ini oi lime stone which upicscnts the Hamilton penod (Middle estimates the totd nurahei of pa&ons on^i^ei m ajfii ultiiie it 
J)e\ mian), iputionot which possesses liadimlie piopciti s of a j 32 500, and the a hie ot fauns md agucnltuiil }io<iu ts it 
I114I1 de & t< e of < urdlrnce, md i> the basis ot an unpoitantmdusti a S56S, 187,288 The pioducc 1 estimated ippioxunitela is tol 
1 10m the middle etthe Devonian a^e until the iee meuision ot lows — wheat, 21 000,000 bushels, Indim com, 27,700,1)00, 
the Gl icial peuol, M isconsm appeus to ha\e be on a 1 md suifac e, oats, 43 000,000 , bailey, 11,600,000 , 15 e, 2,100 000 , jot aloes 
snljoctcd to eiosion, which developed the lulls and aalleps tint 11,700,000 , hap, 2,^00,000 tons, soi^lmm, 699,000 ^aliens, 
diausifp iio sm face, except as they weie modified by the lnvulrag apples, 1,671 000 bushels, bonus, 71 000 bushels 29,500 nus 
ice As puaiously mdir ited, the uc of the Glaail ponod ovei- oi tobacco pi oduced ntaalp 29,696,000 lb (this is in demand f 01 ci^u 
idle the noitlnin and ei>«tein poitxons ot the State, while it left wiappcis) Of cheese lie uly 33,480,000 Ibwcie piodiuel, md of 
ibonfc one iiffli of the State 111 the south west untouched The buttei 3b 240,000 3b Thme wcie in 18&6 about 389,000 hoises, 
piths of the ma iding iee weie dctoi mined by the gieat valleps of 1,250,000 cattle, b700 mules and asses, 917,000 sheep audlnnl s, 
Lake foupt nor, L ike Mu In^an, and Gi e on B ip , aided by the dia at and 777,000 swine 

m .4 mflucnei of the mtci veiling heights lliue apprai to hive Mmufadtm^ dc — Ln^e watu powois aie found, chiollv on tlir 
been two lmjioi tint invasions, — then ulici covtimc; thelai^a area, Fox:, Wisconsin, and Chippewi uveas In 1885 the value oi icik 
while the Dta exhibited the muo fou rful action Theic wete also estate and line hxneip used in inanufactunu" w as ov ex H 0 < 0 000 , 
minor episodes of ^lu ml advance md ictic at Both s pu id out in stock and fixtiues ova ^ 21 , 000,000 , v due of m umf ictinin ; est ib 
'‘xmgulai sheet oi mixed lock dchn , putly domed from the old lishments and then iiochacts, $193 700,000 Iheit wuc abrut 
eh composed suif ice, and pai tly pioduud by the gnndin^ action oi 58,500 men ernploped. The Inmbei slun^lc s, and 1 ith main: fact m c d 
the glicicis themselves. The undeilping 10 k was smoothed, amounted to $27,113,000 milling (including all fluuiin urn fattened 
tjciatchod, and polished, and an some mode nte measuie hied down fiom couals), $19,870,000 , wooden axtnlc s, $1 3,719, 0t>0 , iron 
by the oyomding ice A rcmaikable chimof hills ionned about products and maiiuf ictured oxtielcs ot non, $10,300,000, hcci, 
the edge of the ice (the Kettle moiairn ) constitutes m interesting mcne thin 1,445,000 Inriels, valued at $9,081 000 (ovei 75 pel cent, 
tcatuie topogiaplueally and gf ologir ally It fom s a pait of an of this coming fiom the gieat biewmg city ot Milw cukee) , maiiu* 
extensive smes of terminal moiaxnes that Mutch from the Atlantic faetuied ax titles of leather, $^,629 000 , waggons, cam igc s, and 
to the Saskatchewan sleighs, $4,678,000 , paper, $2,804,000 ; woollen fabin s, $013,000 \ 

8otk .~~ The soils of the State are varied. Those of the drift- cotton fabnes, $550,000 The census of 1880 valued the slaughter- 
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ev 11 vom^ufa of these unlalpm , loim iti 11 Iijlic^iti*. 
ups u is ot 10 )0 1c t d cp Being an a^tu t daued watti litaiui" 
ioimatioi dir j ^aitli eastw 11 l an! ^oui la wesiv^ai 1 iirm the 
c il ml 1 cl th St it nidi mill m aillcin^ ncilaidlp 1m 

] ivi us 1 Is it iuimslies many im tl 114 wells to the di tncls 

boil mg I lc Mnl i^m ni the Mi sissij}i S 111c oi it b els 
Sijlly e eh u{ bail Ung mate ml tlio a^U 111 g nci 1 it is 11 at 

ut 1 1 11II3 him The J?o ^ i m san l l 11c 1 ms 1 li aim ^uhi 

( en tie ) 1 si }in Lcuultl s ui 1 111 1 ider afflu \i li 11 

mil 1 It 1] a 1 uts tli< noithciu s lc 1 1 tlu T lc iq nn 1 vni 

Ov u in tli I As lain sin 1st an 1 a stratum ( f mi puic M i^u *.i n 
Dim 1 1 1 m 50 ti 2 0 f r m I 1 1 1 n s Itioims tl 

ui 1 k in ti l mc^ulu i ^ 1 ell six t( mag f om tl f St 
C i\ ithwu l il n_, tli Mlssl ii p 1 an l <• ui li ist "'Ip to th 

suh cut al | il f th Stile nllltiu 11 ith il\ lath 

uj 1 1 ] n nsula i iM cln n tu Sni til qii a ihti ot th us oi 1 1 

n u -ul Ji 1 u h uni m 1 ml it m j ih nsjuim uiixd 

1 11I I ml 1 1 st n Ox ilun_, this tli I jw 1 Mtgn ut Lxm 

st n 1 niiiu ulai su itnra ol 11 nl\ tin smlst 1 S t let is) 

1 ui-, it m 1 1 wiitt uj w 1 K ot - >0 it t iii tlu I ness I is 
e mj a l ol 11 ailp j uu ^1 1111s l pm!/ 11 1 ti a a the ai nc ot 

e me it in, nut ml ^ nually Miunl 1 s with 1 tl ouda 111 tv j> 

ti nal L 1 s it is su in 1 nib hai L t a 1 ns l s a 1 ml Ini-, st ue 
f ui-,] us md ^cntlv lijjin-,b twe n imp m ms b is it sup 
jilts same at (he im st tite^ixu founi 111s 111 th Stito Itspura 
p ill 11 ili 1 1 s in l 

Uj n the St P his sin l true ts a sen s of V-incsione 1 els 
th i j v i ut of win h is known a* 1 union iieiij} 1 is G d 11 
1 l 11 unit l tin kucssv mts ansi lei illp,jven m 0 ih ant 2 of (t 
I11 the soutl we t m jaxi ot the 8 talc thn hive vi lid la^x 
<p uiiities ci lei l 1 l /uu otes, an l s nne e apj ei Ih ijiniitien 
1 uj i s 1 si nil 11 until noLlh west oi the St itr In ixca m 
lIk uth xx s m t a 1 It stx t 1 m 0 fiom s juth ro noitli tin iu n h 
tlir v H v 1 to I 11 1 iiiUi ui t) 

Ox llvm^ the ahov lxm stmes is l stiatum ol ibmt 200 Let 
in thickness comjo 1 ot ilav ciithp 11I c dc neau shales 
(llulsjnltiv 1) Ilus ls a soil ioinntini ml c silp u ded and 
li m c cuj 1 s little 11 a at th suifi < I i unsaimicw naitl 
md itifh I li ntheoislcui mai^m ji th Ci n l ap nl luck 
3 iv t v li p It Ins lilti ee uiaiiH value VI a few punts m 
th ui f e at th s slides tlieie ue i il mil dions ot 1 pceulm 

0 lih n m lc (( iinirn), j }iihilp Jnewn is <f e l ox ‘ diet 

01 fi m its 11 1 h inn sun tin It higlu st dtvdoi nicnl is 
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ny m 1 1 k t i i 1 m y lu t 1 1 il or t "* r * ) > i 1 If i 1 

mi} 1 i i nts it * 71 000 

11 j 111 ji n ii\ I \\ i ir t tl \ i u t 
nil ltslu I u it t ] l 1 tit J ] tl 

tilt st u i I tl St it w i 1 0) i t l S S j l 

t tl li 1 i i 1 ui hiy t Hi i t i S') i 

l l 1\ l\ Midi an i i i )h mi t v li t 
it hit I 1 } li 0{ t it 101 1 1 1 I^y l u { 1 i tl 

JN n t t ] 1 ti C ui U Mi n m "\ 11 111 

Gluy wi 1 1C lu l ISt l i ivi \ i I loti i [i Ln i i 

111 1 It S } 11 l tl 11 1 til 11 1 I 'at \ ) i 11} 11 

11 si n 1 * Utli m imfi tu 1 i i t l to 1 it 

0 0 t t ui IS Si 

I f i — In 1 p s ) A\ is n n 1 1 1 1 D 

tl n n lucii n St it s 1 ifc sit tl n its li ] it t 1 i li 

i is 1 Hi m t i\ nsiv u u t | it i nil Hint 

lit ill u in tli M not n c t n n n l il tl M nt it n i 

1 i loS2 tli t t il ] l lu 1 cl tl Molt ii i l \ s - t )17 

1 us UicJMoiti dim hvil 1 1 tw cuM is n m ui 1 L hi n 
d ut *i do n mil s s nth < t Ld c su] u i 1 & 1 1 1 1 n \ l 
rq ml tlui is a ii h l ] sit < 1 f ess m t a In U < tl j i 
tact ot the tv ini hu^l w is d mt bt 0 OOO t ns J 1 <_ 1 il nl 

u legion lies m tli s utli west ot tl c St it ] lolu tl n 1 i l 

1 n Uelmm^ butic nil} n w h ov u s hivcitv v lit ill le 
is i nth suy 1) if l uil bin, st e lu tstvn y m s ai not 
n unu ms 1 1 1 the it 1 t town s in 1st me ft i ) l et c unt) n l the 
& iamtc < f M u pictti count) im s] i llv v ilut 1 

J die ia > — Hie wild hsh ml 111 ti ut hsl ny in lustu s f 
Like Micky m ant lake Suynoi m xtensne ini the ml i l 
liW an l btu ims abcunl m hiss, yke y el u 1 stm^ten an l 
1 o k tiout A State fishuies c miuissi n mnuall) stocks the 
u a 1 1 1 s w ith bi ook 1 1 nit w lute lisle m l \ il c 

Lth t js an l C t uU — lhcn wei m Wisconsin m Tuie 1 bS( 
4 i 0 miles ol i ulw i) I he lc i lin^ lm sue tlic Qu y Milw ml 
in ISt 1ml, th Uncay ml Is nth W tem tl Liu y Mi 
n ylis Paul an l Oi iha tit Mils ml te I il e SI i nl 

M st m, ml tie IV is msm Ouitiil Ycuiai c me ts th 1 x 
ui l Wisconsin nvris it Putina nl the Stuyc n I i\ L i il 
unit s L lccn 1 ay in l Lai a Mi lu^m ~ 

Llmuhttwi d — flu State win h is liul 1 ut si f) 
cylit c Jiruti s is l yes ntedm th Cuyicssaf tl i Ui it 1 St t s 
1) tv) s nans anl uni reyts nti ives II supi m nut i 
coni] s d A i elu i fustic ml feui issoa te justi os lieu i 
1 uitccu juli id (Ueiiit < icli with a ]u l & c in 1 1 si Us thes aie 
mud} nl mum i] al juclq s in 1 jnstu s of tl j le lli blit 
1 islituie “>uq is 1 of th s uate ( 3 j rnemb is) ml th issmll) 

(100 n ml eis) meets li null) 

1 u t —I lie y due ot all taxal 1 yoyity ci th bt it i i tin 
ya u 1S86 is detiiruiu 1 b) the state l u l cf iss ssm nt w is is 
follows — peisonal pi o] at) 3>114 900 at) and a ill 1 ts 

$110 Ml 62) , lulls S27101O027 total ass ^sed \ due it 11 
lop ity, $496,507,152 1 1 \ s wue is f 11 w — Stde tx\ 

211 W county ta\ s $2 590 375 town at) nl Till _,e taxc* 

$7,3>h38a The totil lndebta In ss ol thetewns aU s, ulh n s 
and school distil ts m 138o w is SO 848 12e t tal m lehta iness oi 
dimil s %1 5t ) 444 bond d debt ot tilt Stde S2 0 0 

th x tClo / fo\ nitons cuiU 1 u 1 lubtititiuns — th St tesup 
poits two hospitals toi the insane luitumn t)^ctha 1141 imnat s 
in 1885 while fchei an 1240 insane m e mnt) as) buns j ids and 
^ooiliouses The sohod foi the di if his in ittcnlmu ot 205, 
&. hot 1 f oi th blinl 52 iiidnstml school fu lo)s, 222 inlustml 
school foi n uils, 20b, State puson s hool, 44e, i sthool foi de 
paadent ehd lion lias ]usfc been ost ihlishcd dlu whole nuird u oi 
pnfaoncis m all pi itos ot confinement dunn to 18S5 w ts 12,829, md 
an utoinnt nies 771 The State boaul of eontiol and the bond 
of eh mlies and lefonns ha\e clinic oi these institutions 

Iditmfwn — Tho State nukes libel d pioa isiou foi its public 
schools it sets apait as a penn incut fund the lelenl ^51 ant of 
section lb m each township, with 500 000 aeics ot land, an l 5 
pei cent of the pioceeds of the sale of public lands in the btitt 
tosjethei with less impoitant items In 1836 thui w ic still 
103,120 acus unsold and the unouut ot the fund it mteiestwas 
neuly$3 000 000 11ns school fund mcouic which m 1837 was 
$341,289, is supi lemaited by 1 State tax of one mill cm the doll 11, 
which amounted to $896,188, the combine 1 imounfc is aunudl) 
appoitioncd miong the counties towns, ullages ind atics m }io 
pution to tho numbci of childien m each of iiom torn to tw ent) 
ycus of a^e m then turn tho counties must lox > up 11 cull 
town, uty, and yillogo a tax euual to tlicii paopuhon of the com 
bined school fund and bfcite nml tix Tho totil utupte fiom all 
soiuees foi school purposes in 1886 was $4,192 902, md the dis 
bursenients $3 184,958 In tho same y eat thuo woie 55b 093 
prisons of school age Of these 59 4 pci cent wcie cmolltd m 
the public schools Tha enrolments in normal schools and um 
■veisity (2481), m colleges, scnuuiiues, aud aoidemus (1191), and 


1 l&ero are about 8000 square «ules of Ui ai watoi laltos 


11 a nit sit Is (14 104) n 1 1 th total cm olmcnt o\ci 350 000 
lu 1 ft 11 I 11 it a [id li 11 mate hod f 1 at 1 1 st halve 
^ 1 1 ) ) w sn il omiuls i) )n 11 J d h nlctwcntlie 

r nliit n> us Mi n aie ih^illc to all s h ol 

1 \ d tl t t blit s i[cnntcn knt f }ublio nstiucti 11 

h i hi 1^7 lice ln 0 li sell Is 1 ceiui ^ s^ccnl id fi m 
t SI Ii \i 1 1 is 11 ai foi rl clue ti n of t cl is by the 
I 1 n 1 1 1 lie 1 dm d 1101 linti 1 d ell ^cs m 

l 1 f ! i i 1 lit 11 I leiic u 1 I awi 11 e uiiv isitL II 

1 tl I 1 1 s> tun 1 1 \ 11 11 ) the St t univeisit) at Mali n 

1 n I 11 is ls» It d in its sin ^ cli fU fi in n anin 1 

Si U cl 1 1 1th fan ill u the 1 11 1 11 td L ie^ ihi 

l t tl m iv 1 if) in I8af w s 10 0J0 tie tl 1 n 

I is 'v cJ) L n (tih ilh tie unu 1 ltx aie 1 t 1 is 

II it 1 fu si if lit 1111ns 11 stituics 1 II in lifl 1 it 1 1 

t 1 1 il e SI t a ell is ova sixtv a litel 1 i^h s li Is 

Ih St t In f 11 1 so let) at M 1 Lis n tie q ltd 1 s u 1 fa 
1 11 ) oi 12 0 0 v lunes anl } mqhlets and is tl 11 1 t 

m tl 1 li il U] on tl h t l ) of the Missis q 1 1 b m tl e SL it 
1 \ 1 1 1 uv the 1 is 1 1 100 volumes the ui misit> 111 1 i> 1 1 r 0 
d h tit) hi ui) J000 Alilvv tul ec h is a julhe libi ii) of 
00 v lun • 

lit ] t III t /—111 St )te is not 1 f 1 its axe ] ti mil) 
In nui lid annul 111 uni bhew.nl of th 111 mil luil lei s 
Hi ) ue iouid alon 0 in is anl lilt banks ml ne fiom 2t> 0 
i f 1 i^h somatim s - 0 feet lon^ lcmuns of jielistni 11 
u 11 ill iti 11 ~ w ith 1 n 1 lal a 1 11 1 avc been toun 1 in 1 tl c 

1 t 11c ti 11 of } loins t )iia qjei mi] 1 m nts 1 is 1 11 male 

iu this St itc W isconsm w s the 1 le tin^ ^1 aund oi the Al^ nl m 
nl Y tl 0 In li n twl s Its wat 1 s)st m (omiechn^ tile C leit 
Ids nil the Missis iy 1 mile it the 1 cyst lie i tl lien h 
I )ss sim m C ndi anl Lruisimi The ^ei sis of A\ is nsm 
w is h ini th fm ti le lien h rx] loius a n in ^ tl c Oftiw 1 
ai sel t T 1 Iliu on when e the) a isily } iss l thuiyli tin 
Stmts t Micl m tw to ( ic n 1 a) tl encc aq tl t Y \ lc tic ] it i^r 
1 tv 11 it 11 1 th W is ousm an l n to the Missis q [ 1 In 1( 1 
u u, nt d Chut ]1 111 Tem 3STi )let lust ot latoi 1 1 wl it 
1 n t 1 li is onsm s il tsc nd l tic ltx a msilcnlle 

hsta In ll 8 r t il diss 11 ml Ciostilli is two ini tnleis 
wli fttiwai Is mill el I upland to cntci the Hills n Li) la^ion, 

] sn^ 1 Hw, tlia sc ithsluu oi Lal Siq 11 1 stnack snithwul 
t tli fiiliit lies ot the Mis&issqqi 1 liss n s joiuii d deseults 
i^ie tm 1 v lsite 1 1 ) him \ luah w is ] r bibl) the Mississqp 
in 1 bt I th 1 Chide Ylbu foni let a Tcsiut 1 issi 11 it La 

1 mt in hultOtl 1 ussnn oi St li me s \av lei on the sli its 
f ( ic n 1 tv* L ms T li t Icivm^ Qud ce unht 01 1 is to h 
v 1 ll e Sauth S a 111 1C 7* t ol with linn I itlici M 1 [uette 
li ai Ma 1 11 iw an 1 itachcd the Mississij \ 1 1 y th dia^oi d watai 
wa\ t the lex nlMisconsm mus I 11 10^9 Li S lie a um 
I me l b) I dlu H nntpn ysscl don., the western h le cf 
I k Mi hiw,an to the Jllmois and m the next )c 11 II 1111 yn, 
is 1 11 lm n the Mis issq } 1 , met Du Luth who ha 1 ic idled it by w jy 
>1 the wasteui exticmit) of Lake Sufcnai Ihns w ic liace L cut 
th l unis and ymcipdinu eoutscs of Miscmsin Iha (}cah 
ot the fm ti ide iillowt 1, diumj; win h stoakide ^osts wei cicctcd 
at v 111 us kc> points cn the ti dm^ loulas , they bacame dc^ nd 
1 eics of Mi kinaw, luy the an] 01111 m cf the fm ti dc In th 
1 ic 1 h md In hxn w u of 1755-00 Mis onsm swa n s send und 1 
Lhailcs ah Lm^Udo igamst the Ln^hsh at Liadloeksd f it md 
lscwhae Neil the middle of the 15th aontuiy IV I 111 1 ide md 
his fafch 1 had estal lishc 1 1 fi idmg post at Gieui 1 iv wl 1 h ittu 
w uals became a fix cl settlement at tho clast ot the uvclutnnai) 
w u Pnnie du Cluon at thi mouth oi tho Wisconsin ^icw into 1 
like settlement, ind kwaids the close of the ecntui) Milw ml c<, 
La Pa mte, and Poiti -,0 beaamc ]amincnt tiadmjj ]osts ih 
Diitish ^ uiison th at was sent m 17bl to hold Giecn 1 ly left it the 
outl 1 1 ik of Pontiac s w ai an 1 dul not 1 etui n lu the la volut 1 nai y 
w ir Wisconsin Indians unclci Dt Langlade suppoitcd the Buti li 
Lu^hnd humg utimad Mackinaw despite the tieat) of 1733, 
Amen an dommiticn w is not y actually felt by th< Wise nsm 
tiaaleis until afta the wai of 1812 In this wu they favouied 
Gn at Lntuu, lud 111 1314 the lattai wiested Piamo du Clue 11 hom 
m Imauc an dtta hment But the formation of Astox s Amcuean 
1 ur Conq my to de il m tins ic^ion w is followed l) a United btates 
law exdualmg English ti ulais, which resulted m m 111 raise of 
Amancm mnuence it fcht elobo of the wai tlu Unite 1 St ties 
] ha d f nts at (rrun Bay md Pi mio du Lhieii By tho 01 dm in e 
oi 17b7 Mi aon&m had lean a put of the tuiitoiy noitli west of* 
the uvoi Ohio, iu 1800 it was mdualcl m Indiana Temtoiy, 
wlienee m 1S09 it passel to Illinois luutoi), and in 1318 to 
Michigan Tamtoiy In 1825 the load mines m south westam 
Wisconsin which had bun kn »\u fiom the eailiest d iy& of Picnch 
fxploiation, m l had been woiked by tho Sacs md Ioxts md ly 
Wmnebagcts attracted a consideiablc nmung population Hos 
tihties with tho Wmncbagocs followed, resulting m the cession by 
the latter of the It id legion, mdthc eiteiion of Fort Winnebago 
m 1828 at Poitage In 1832 occurred Black Hawk s W 11 , oo< asiom d 
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fay the ufusnl of a faac ban l to lcmovc befoul tho Mississippi fiom 
Illinois in ire l ante with ti it) sti] uhticms 1 in sued 1y 
rc^ulns xnlllhnoi militi 1 1 3 lie h 1 w tus i i 1 in i th 
band fit I ui ss south w st incise asm to th Miwssip { i \ li le 
they w ic non 1} oxt lmnntcl llus p hti n lis 1 s 1 the n li 

faimm^ linlb if the lotion In lS3b Mis nsm 1 n toi\ w is 

form 1 Lcfoio this the iui tialo mil 1 alnuiiin^ hi l l ci th 
chi ff ctois m It \ cl } m lit lut i w i\ rl 1ml sj o uliti n ml 
limui laticu ic iclcl lici it tin pen 1 In IS 10 tl io w is i 
p opuliUon of 30 94»> n lotlini l ubk flat >1 i m }cusl hie 
On An ust ) lb l Cci^i ssauthm/ IMic lirutit uu i Stxtc 
^ \ in nunt l lie c lislituti u h mel iu lS4b \ ing l je t 1 1} 
th p ph i so ill n w s ntihcj in lo Jo anl Mis msii l 

rune i btite on Ma> -1 ol th t -ye a # 

At m c lh p ( nod tlio St t a l ] t 1 the ] chey f attiioti nn 
mi^i tiou >y eh p 1m Is i woik in \ hi b the i uli ils liuo 
^ltitly ail l with th 1 suit ilnt Mis onsin 1 is tl o i null illc 
pi p uricn ftp isoris cf ioi i rt n p u entire n ho tel il \t I hoi 
aio nhnl o immunities of the sam f icu,ii nation hty, — siuh as 
th Lcim n ^uups iloojj tl e slide of Lil e Mioln^ui tlio Seal li 
rmnn m win us looahti s the Swiss i 1 nj d h w 01 ms th 
bel^uns in ik i countj, anlynuiy othois 1 ic l id l \ lrp 
lucut cl luml oim n has npilU hull up noi thorn Mis onsui a 
ji ss now being aooeliitel bp tno nunii ^ intfi sts on th 
Montioil ian^o Misoonsm fuinishe 1 ti th Umo i mines m the 
avii wai ci a 91 000 men the f minis lion I in, le Icm^ cl i ly 
fiom tb it Stat • (1 J 1 ) 

WISH VW, a police buigli of Lanai kslmc, Scotland, 
and an impoitant mm ng and iron town is situit^ on 
the face of a hill, a sboit distinct south oi tho* South 
Calclci water, md on the Caledonian llaiiw ly, 12 miles 
( a t south cast oi Glasgow It is lathei liro^ulaily built, 
but coutuns ^ome spaoious stieeG, althou h the maponty 
of the houses me mini itod ly the working classes It 
has numoious chinches 1 elon^n^ to Hie diffaent denora 
inations, and a pul lir libiaip Widinw has listn to 
importance since the development of the coil and non 
mclu tiy within iccent years The coal puts of the district 
au anung ilie most extensile m Scotland, and m the 
town flieic aie non and Heel works malleable non woiks, 
fii relay w iks, mil distilkiy 'Wishaw was cieatecl a 
piolice buigli m 1815, and m lo7 I the limits c t the buigli 
wci c i \tcndcd so as to include the v lllages of Oambusnethan 
and (iai^neuk The popuhtion of “Mishin according to 
its old limit* was 8^12 m 1 67 1 and V)*>3 m 1881, that 
of tho extended a u a m lbsl bang 13,112, of which 1829 
belonged to Oimbusnethan and 2oi0 to Ciaigneuk The 
town h is Ionic in su< cession the tollowm^ names — New 
Town of Cimbusnetban, New Town of "Wishaw, Wishaw 
town, and \\ ishaw 

WJSMAIl, the second commeieial town and scapoit of 
Mecklenburg Schwenn, Gumany, is situated on the Hay of 
Wisunr, one of the best harbours on the Baltic, 18 miles 
almost due noith of Schwenn The town is well and 
leguhrly built, with broad and stiaight streets, and 
contains numerous handsome and quaint buildings m the 
noztliom Gothic style The chuich of St Maiy, a Gothic 
edifice of 1 353, with a towei 260 feet high, and the chuich 
of St Nicholas (1381-1160), with very lofty vaulting, are 
lopsided as good examples of the influence exercised m 
these noi thtrn pirovmc s by the laige church of St Maiy 
m Lubeck The elegant crucifoim church of St Geoi te c 
dates fiom the 1 4th and 15th centuries The Furstenhof, 
at one tune a ducil residence but now occupied by the 
municipal autkonties, is a uehly decoiatcd specimen of 
German Lenai^sauce Built iu 155 f, it was lestoied m 
1877-79 The “Old School,” dating from about 1300, 
•has been restored, and is now oecupncd as a museum 
The chief manufactures of Wismai are non, chicory, 
cigars, loofingfelt, asphalt, &e Tishing and agriculture 
are carried on by the inhabitants, but then mam industry 
is connected with shipping and tiade The leading ex 
ports are gram, oilseeds, buttei, and cattle the impoits 
are coal, timber, iron, stoneware, and lime The harbour 
is deep enough to admit vessels of 16 feet draught In 
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1886 the port owned 35 ships (2 stoameis), of 8^02 tons 
buiden , m 1875, howcvei it had 46 si ips, with a total 
burden of 10,417 tons The population, 000) m 1810 
and 14,462 m lb75, was 16 011 in 18S5 

Wish n is sail to ln\ let ntd iovuinjits in 1229 In lie 
13 th anl lull mimics it w i i flonuslmi-, II i 1 wn v ith 
nn] ntxnt woclltn iu/toncs lliou^h ipla^ t tu io l it 10 00 
of t lie ndi all tints m 1 76 the town ems L li \e i nan 1 1 l la 
ably pi s l us imt l tho Htli e lituiv J 7 the p 1 ot M st 
jlnln iu 164 > it p l s It fewel u il n^with i Inonp t win li 
it 0 iv & 11 une In 3 S 0 j Mvcleu pltl^ A l th town mil 11 i^ti 
AEcel J nl uig f n un of men j liscnm^ box ui tl 1 hi oi 
10 1 n pti n dt 1 100 jeus In Mew f tl 1 >atm^ 1 1 11 hi t 
Sw l n M ism 11 is 1 t 1 p cs 11 tel m tli li l if M 1 lcul Uv, 
lut it still aijoy som ol itb uieient lights u d pmilc es is 1 lie 
town 

^irGlICItAFT This subject has alicady been con 
sidtied m its general aspieet* under Asuoioiv, Dlmon 
OL oay, Himxuiox, IFigic, and &iifuuALisM In tins 
}licc what will be mainly attempted will bt to illustrate 
the position assumed by the law towaidb a tumo which 
was ie^ aided for centuries not only as pros ible 1 at aLo as 
specially noxious It is a long intei \al fiom the Twtho 
Tables to the Bill 01 Lights, but the lawyers of the lattci 
age accepted tho existence of wiichciaft with a faith 
dlmrst as unquestioning as those of the fonnei and rom 
paratnely few were they, whether lawyeib 01 laymen, 
who m tlic liitenal d ucd to mse their \ 01 ccs against the 
pnevaihnoj supicistLticn The wiitm^s of Shikesptnie and 
the othei Jilizabethan diamatists aie sufficient of them 
selves to show tlio uni\eisil picaalcnco of the belief in 
England Toi the pan poses of this aiticle witcliciaft may 
be taken to include anj^chim of a p>owci to produce cif cts 
by other than n tural causes By whatever n tmt such a 
powei mi^htbe called m a p>aiticuhi cisc, whether witch 
ci^tt, coujuiation, soiccty, meant ition dmnatxon, or any T 
similar name, the legal effects attaching to itb supposed 
exoicise wcie usually the same Witchuaft was tho most 
compjiehensue English name, soiUl cfmm the most com 
piehcnsrve m ccclesiistn al Litin ^ 

In Eoman law rt was pnovided by tho Twelvo Table s 
that no one should ienio\e h^ nei^hboui’s ciops to another 
field by incantation 01 conjure away his coin It a latu 
date the Lea Com h 1 de S? a ub it Ytncfi ? wast nded , 
by dcciee oi the senate to uses of offering sacufiu to 
injure a neighbour 1 Excicise of magical and dnlolual 
aits lendoied the magicians themsehes luble to be l turn d 
ali\e, and those who consult^ them to crucifixion 
Even the possession of magical books was cnminal To 
administer a love potion, even though harmless, was 
punished by laboui m the mines, 01 relegation and fine 
in the case of poisons of lank j One title of the Lod( of 
Justinian is entn ely taken upr with the subject s Astio 
logus (math matin) seem to have been specially objection 
able to both the pagan and Christian emperors Soiceiy 
was pmmsked by Constantine with banishment, 01 doath 
by burning, and an accusation of wiichciaft, as of treason, 
itncleied every one, whatever his rank, liable to toiture 
To teach 01 to loam magic ait was equally cxmunal The 
only exceptions allowed (afld those were afterwards le 
moved by Leo J ) were migie remedies for disease and foi 
di ought, storms, and other natuial phenomena injurious 
to agi loultui e A constitution of Ilonoi rus and Theodosius' 1 
in 409 lendoied mathemauu liable to banishment unless 
they gave up then books to be binned m the presence 
of a bishop 5 The trial of Al uleius (q v ) foi magic in 
150 ad is the most familiar instance oceumng undei 
Boman law 

The chuich followed and amplified Koman law The 

1 Jhg , slvm 8, 13 2 Paulas, JScntmti^ v 21, 23 

5 Cod , ix 18 (25e Makjicid et Mathematics) 

* Const , 65 5 Cod , 1 . 4, 10 
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graver forma of witchcraft constituted IIbrlsy ( 7. a.), and 
jurisdiction over biich oiknees was ( laimcd by the (Lurch 
courts lua com para lively late dated This authorization 
of belief in v dcheraft u as based partly on well-known 
text -5 of the Mosaic law T — especially Exodus xxii. IS, — 
parti} on peculiar consti uc lions of other park ut Suipliue, 
, such as 1 Cor. xi. 10, as here the winds ‘‘because of the 
an gUs»” Aveio supposed to piose tlie reality of (lie clas* of 
demons called tnadn? What kinds ot witchaatt as ere 
Lciosywas a question learnedly discussed by ihuinaociub 
and other writers on ciimiual law. The practical effect of 
this mode of regarding witchcraft as as that, although 
according to the better opinion the offence was in itself 
the subject oi both secular and ecclesiastical cognizance, 
in fact ifc avus on the continent oi Europe seldom punished 
by the secular power, except as the mere executive of 
ecclesiastical sentences. The earliest ecclesiastical decree 
appeals to lnnc been that of Aneyia, 315 a.d., condemning 
soothsayers to five years' penance. In canon law the 
DemUim subjected them to excommunication as idolaters 
and enemies oi Christ, and the bishop a\ t as to take all 
means in his power* to put down the practice of divination. -5 
Tho Dtenluh contained, among others, tlie provision that 
a priest seeking to iecoA r ei* stolen goods by inspection of 
an astiolabo might be suspended from his office and 
benefice, 1 * In Hie 1 ttli century John XXII. published a 
bull against Avifchcraft. In the loth a \ngoious crusade 
avus begun by the bull kt Hummis desideiautes aifectibus ” 
of luuocent YflJ. in 1484. l T nder the authority of this 
bull Bprenger and Kramer (Latinized into u Institor ”) were 
appointed inquisitors, and five yixys later they published 
tho famous Avoik Malinin J [ahjiecuim or II< rat ham met, 
the groat text-book on procedure in witchcraft cases, 
especially in Germany. 5 * ^ The third part of the work deals 
Avith. the practice at length. One or two of the more 
interesting point* of practice deserve a brief notice. 
AVI tnes-.es incompetent in ordinary cases were on account 
of the gravity of- the offence admissible on a charge of 
witchcraft against but not for tho accused. An alleged 
witch was to bo conjurcj} by tho tear* of our Saviour aud 
of our Lady and tho saints to weep, Avhicli she could not 
do if she Avero guilty. The authors explain that witch- 
craft Is more natural to women than to men, on account 
of tho inherent Avickednoss of their hearts. In tho Roman 
and. Greek Churches the form of Exoucjsm: (y. v.) still 
survives^ and was acknowledged by the Church of 
England as lately as 1603. The 72d canon of that year 
forbade attempts by the clergy at casting out devils by 
fasting and prayer unless by special licence from the 
bishop. No such canon appears among tho Irish canons 
of 1634. On one occasion in 1612 punishment of the 
exorcised demons Avas attempted. The bishop of Beauvais, 
in a document which Garinet has preserved, pronounced 
sentence of excommunication against five such demons. 7 

England . — As in other countries, ecclesiastical law 
claimed cognizance of witchcraft as a crime against God. 
The Penitential s of Archbishops Theodore and Egbert and 

1 Tho name of one fomi of heresy (vauderie) came in time to denote 

a particular kind of witchcraft. 

' 3 * A reference to tho incubus as a matter of common knowledge 
occur* in tho prologue to Chaucer^ Wife of Path's Tale . 

8 Ft. ii. cans, xxvi. qu. 5. 4 Bk. v. c, 21 (2)e Sortilegih). 

5 Tho practice was also regulated by instructions promulgated by 
the Inquisition. A code of such instructions framed in 1657 will be 
found in the later editions of Qctutw Qnmnalis (see below). 

The extraordinary minuteness of detail by which the practice of 
exorcism was regulated, even in the last century, appears from a 
curious little Portuguese book by Brognolo, Mcikcdo do exoremr 
emettndo Dtmcnios (Coimbra, 1727). 

7 For the Roman and ancient church law, see Smith's Diet of 

Antfyititw, s>w. '‘Magica," H Mathematioi *' and Diet of Ohr. 
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the Confesdmial of Egbeit arc full of condemnations of 
magic divinations, diabolical incantations, love pndiru>, 
<k\ An exception is made in favour oL inrant^uon by a 
priest by means of the Loid’s prayer or tho ^ . cal Tno 
practice of magic by women is out in tho suro 
document with minute and disgusting detail. . Ally 1 he 
Conquest, commissions Vveie jiom time to tine* n*uul 
cm [lowering bishojis to starch for hotccius. A joiiu of 
such a commission to the bishop of Lincoln 111 1106 L 
giv 011 byRymer. 8 * The cede Actual courts puaidiui 1} 
penance and fine up to i£42.° For graver punbhn ud * 
tho secular power acted as executive. Many p 1 on 
guilty of sorceiy were, according to Sir Edward (.’oh,’' 
burned by the king’s wiit dt hdvdno (on limn in alic t 
condemnation in the ecclesiasti< al courts. fTe *t<alu 
courts dealt with witchcraft from, a very f\uly p lio 1 U 
was an indictable 0 lienee at common law ami Liu* by 
statute, though apparently noita felony until tV bi ot 
Tlemy VJIL The earliest trial moulded in LmJuei vv <- 
in a secular court. In 1321 sev oral persons ' m ai>ptal d 
before the coroner* of the king’s household, and th v iU, 
certifying acquittal by a jmy, wa^ then brought up 1 y 
writ of rertionn i. u 

li^ proceedings §gainsta woman the doctihm ot r*o» 1 ion 
by tin? husband (see AYomln*) did not apply. A da tin 
tion, more curious than important, Avis chaAvn b toon 
conjurers, Avitches, and sorcerers. Couju»<i rt by ioic< of 
magic Avoids endeavoured to raise the devil and < mip I 


him to execute their command*. Wibhes by v, u v o‘ 
friendly conference bargained AAith an evil -piill did 
ho should do what they desired of him. ffn.onis <n 
charmers, by the use of superstition* loim* oi void 01 }>\ 
means of images or other representation* of pn*o« or 
things, produced strango effects above the ordinal} cour-c 
of nature. Legislation on the subject In ,an in ^ie 
pre-Conquest codes. Thus the laws ot Etln lied iMUidmd 
Avitches, soothsayers, and magicians. The Ian*'* ol Canute 
included love- witchcraft under heathendom. \t 
dently regarded as a survival of piuanism. Tin lu-d 
Act after the Conquest was pasted in 1511 (T» liui. 
YITL. c. 8), w ii ich dealt Avith a somewhat umcrkibk 
mixture of offences. It declared felony without hem. lit 
of clergy various kinds of sorceries, dki*ov n ry of hiddt n 
treasure, destruction of a neighbour’s person or rood*, 
making images and pictures of men, worn* n, diddim, 
angels, devils, beasts, and fowls, and pulling down cr 1* is. 
The Act having been repealed at tho accession ot 14 Iv tid 
YL, another Act on similar linos but distineui Ling 
different grades of witchcraft was parsed in 1562. By 
this Act, 5 Eliz. c. 16, conjuration and invocation of evil 
spirits, and the practice of sorceries, enchantment-, charms, 
and witchcrafts, whereby death ensued, were made felonies 
without benefit of clergy and punishable with death. If 
only bodily harm ensued, the punishment for a first offence 
Avas a year’s imprisonment and the pillory, and for a 
second death. If the practice was to discover hiddui 
treasure or to provoke to unlawful love, the punMmieut 
for a first offence was the same as in the last case, for a 
second imprisonment for life and forfeiture of goods. At 
the accession of James L, perhaps in compliment to iht* 
king’s position as an export and specialist in tiro matter, 
was passed 1 Jac, I. c. 12, which continued law lor more 
than a century. The strange verbiage of tho most im-* 
portant section of tho Act is worth quoting in full. “ If 
any person or persons shall use, practise, or exorcise any 


' jemera, vox vn. p, 427 . 


8 jte 0 Hale, Dcctesmttcal Prectderits, cited in Stephen, XI kt of 
tm Crmmctl Daw, voL n, p t 410, ro § 44. 

. 11 Pwlwmfttary Writs (Record Commission edition), voi! ii/diw 
p. 40s* 
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invocation or conjuration of any ovil and wicked spirit, or 
shall consult, covenant with, entertain, employ, feed, or 
reward any evil and wicked spirit to cr for any intent or 
purpose, or take up any dead man, woman, or child out 
of liis, her, or their giave or any other place where the 
dead body resteth, or the skin, bone, or any part of any 
dead pencil, to be employed or used in any maimer of 
witchcraft, sol eery, chaini, or enchantment, or shall use, 
practise, or exercise any witchcraft, enchantment, chaim, 
or soi eery, whereby any person. shall be killed, destroyed, 
waited, consumed, pined, or lamed in his or lief body or 
any pait thcieof,” every such offender u a felon without 
heuctit of clergy. The Act further punished with im- 
prisonment for a fiist offence, and for a second made it 
felony without benefit of cleigy, to declare by witchcraft 
whole treasure was, to provoke to unlawful love, or to 
attempt tG huit cattle, goods, or persons. This Act was 
repealed iu 1736 by 9 fleo. IL c. 5. It will be noticed 
that in all the. Acts it was necessary (except in the case 
of love-philtres) that injury should have been caused or 
intended or gain made. There were statutes which, 
although not diiectly concerned with witchcraft, aimed at 
the sii] >piession of analogous offences. Thus multiplication 
of gold and silver (by means of the«philo&ophor\s«stone) 
was made felony in 1403 by 5 Hen. IV. c. 4. This was 
repealed by 1 Will, and M. c. 30, — it is said, by the influ- 
ence of Bobert Boyle. Numerous Acts dealing with the 
practice of palmistry and fortune-telling by Egyptians or 
Gipsies were jiassed at different times, beginning in 1530 
with 22 Hen. VIII. c. 10. They are now superseded by 
the provisions of the Vagrant Act of 1824. 

Trials for witchcraft in England do not seem to have 
been proportionately as numerous or to have been accom- 
panied with such circumstances of cruelty as those in 
most other countries. This may be accounted for paitly 
by the diminishing authority of the church courts, pai tly 
by the absence of Toimrnis (q-v.) as a reeojnmed means 
of procedure, though no doubt it -was too often imed in an 
inf omul manner. The pricking of the body of an alleged 
witch by nopkins the witch-fiuder and ->imilar wretches 
in ouler to find the insensible spot or devil’s maik, the 
proof by water (a popular survival of the old water ordeal), 
and similar proceedings, if not judicial torture, at least 
caused as much pain to the victims. Charge** of witch- 
craft seem to have been made with great frequency against 
persons ol rank during the Wars ot the Boses for political 
pur puses. The cases of the duchess of Gloucester and 
Jauo (Shore will at once occur to the mind, and neither 
Edward IV. nor his queen were exempt. Thu duke of 
Clarence was accused of imputing witchcraft to the former; 
ami the latter and her mother, the duchess of Bedford, 
were charged with having obtained the promise of 
marriage from tlio king by magical means. Trials in 
England wore most numerous in the 17th century. In 
the case of the Lancashire witches in 1634 seventeen 
persons were condemned on the evidence of one boy. In 
the period from 1645 to 1047 between two and three 
hundred are said to have been indicted iu (Suffolk and 
Essex alone, of whom more than half were convicted. 1 
The Slate Trials contain several instances of such trials, 
viz., those of Anno Turner in 161 5, 2 and the countess of 
(Somerset in 1610 a (where a charge of witchcraft was joined 
with tho charge of poisoning Sir Thomas Overbury), 
Mary Smith in 1616, 4 tho Essex witches in 1645, 5 the 
Suffolk witches in 1065,° and the Devon witches in 1G82. 7 
The most interesting trial is that of tho Suffolk witches, 
because Sir Matthew Hale was the judge and Sir Thomas 

* 2 State Trials, 1052 n. * Ibide m. 

3 ML, 961. 4 Ibid,, 1050. 5 4 Ibid,, 817. 

* 6 Ibid,, 647. 7 8 Ibid., 1017. 
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Browne was the modi al expert witnesO In many of 
these txials the accused conies, ul boloie exteution. The 
reasons which urged them to confess not only impossi- 
bilities, but impossibilities of the most revolting kind, are 
not vexy ea^y to discover. In some races, no doubt, the 
object was to escape the misoij of life as a reputed witch. 
The theory of witchcratt, too, was univcLsal and well 
known, and the levelling details of worship of the devil 
and of the witches’ Mibbath must have been lamiliar to 
all Torture, the Milan case sliow^ (see Tonru±in), 
might foice hom the accused confession of an impossible 
dime, and even withouL torture Instances have been known 
in modem times wheio women ka\e charged themselves 
with offences in which they weie the only belie v eis 0 These 
considerations may paitially, it not fully, solve a difficulty 
which has been felt ever since the time of Oaidan. 

Towards the end of the 17th *centmy the feeling 
towards witchcraft began to change. The case of Hatha- 
way in 1702 no doubt accelerated the decay of tLe old 
belief. He was convicted of cheating and assault by 
falsely protending to be bewitched and by making an 
attack on an alleged witch. 10 Thu hut trial in England 
was that of Jane Wunham in 1712, convicted at Hertford, 
but not executed. A case said to have occurred m 17 1G 
docs not rest on good authority. This change of feeling 
was no doubt caused to a great extent by the works of 
vv riters, few in number but strong in argument, who from 
the time of Reginald Scot (q.v.) struck at the very found- 
ations of the popular belief. One of the most interesting 
but least-known writers is George Gifford, whose views 
are in the nature of c % compioniLsc. His point is that tho 
devil may deceive not only witches but their accusers. 11 
The jury who convict may sometimes be light, but it must 
be very seldom. As lately as 1718 Dr Hutchinson, bishop 
of Down and Connor, thought* it worth while to argue 
against witchcraft, but lather from the popular than the 
scientific point of view. 12 Legal wuitois did little to shake 
the prev ailing opinion. Coke, Bacon^and Halo certainly 
admitted tho possibility of witchcraft ; R olden at least 

b In tins <ase, tiled at the assi/cs*it limy bt Kdumnds on Maick 
16, 1664-05, tv\o widows named Hose Cullender and Annie I)uny 
weie accused oi bewitching voung clnldieu. The mam points 
the evident e wue these. Thcie had been a quant 1 between the 
act used and the jments ol the eluldien, and the actual liatl nttcied 
thieats against them. The iluldien lull into tits and vomited cuooked 
pins, and out e one ol them vomited a twopenny nail with a blond litnd; 
they cued out the name s of the accu^l m their fiis; tCiey t tmhl not 
pionouuco the voids “Loul,” “Jesus,” or “Oluifafc” in reading, but 
when they carue to “ Satan” or “ devil” they cued, “This bites, but 
makes me .spade it light well.” One of the thildiai fell into a swoon 
aftei being buckled by oiieot llie accused, and out ol Hie child's blanket 
tell a gi eat load which exploited m the Ino like gunpowder, and 
immediately atttnwaids tho alleged witch wa> been silting at home 
manned and «couhed. 'Evidence ol finding tho witch's maik was 
given, and then evidence ol icputati on, via, that the accused, besides 
being thembohes accounted witches, had lu*d .some ot then lumbal 
condemned as .such. A iaimei swoic that onte when his cait had 
tout hod Cullender's house it overturned continually and they could 
not get it home. Sir Thomas iiiowne testified th it the swooning lits 
were natural, heightened to gieat ess by the subtlety of the devil 
co-opt i at mg with the witches „ Experiments upon the childicn wtic 
then made in court by bunging them inlo contact with the wilt lies 
and otheis. These weie of so unsitiblactory a nature that many 
present openly declaied that they thought the children iuipostoi s. Tho 
elnef baiou in, lus summing up said that bheie were such aoaiure.s.-as 
witches was undoubted, for the Scriptures allnmed it and the wisdom, 
of nations had provided laws against such poisons. The recent alleges 
that after couviction of the accubcd the cliildren immediately re- 
covered. 

0 A remarkable instance is a case of Robinson v. Robinson and 
Lane (to be lound in the Divorce Court Reports m 1859), whore 
purely imaginary acts of adulteiy weie recorded by the respondent in 
her diary. 10 14 ML Tr G40. 

11 A bteemne of the Subtle Practices of the Deoil by Witches (1587), 
and A Dialogue concerning Witches and Witchcratt (1603). John 
Webster’s Displaying of Supposed Witchcraft (3677) takes a similar 
line. 13 If istoncal j&ssay concerning Witchcraft, 1st e&, 1718. 
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approved tho stitu+oiv provision on flit '•ubp f , mi 
Blxtk tone m 0 tuidul hn^m^i *»i id tlm it*, c\iln uu 
fiomlii list oi c i iivA) am'' noi to 1 under stu 1 i lxqlv 
in, a denial of tho po ^ihil i oi ->iuli xn oi cure, thoa.h 
following Addi on, lit \ c ild noi ^ial ueuLt to a iv 
p o tit ular modem instance 

In the pics nt ->UU or the pretuukd mpcmxtm il 
powci^ nm} he Mich xs to bun^ Udm pi on s u them 
undci the uirmnal Ixvv, oi to nuke voxel o ti m U t o |)i > 
pci ty e iiued 1 )} bchet m llicu e ^tene< 'll 'ctcil/ <> 
c iu<ted tint xn> puson p ctcndui^ to u c will in dt nil 
ioitiuie^, oi di->coxu tolen ^oorls 1 »> skill m my ocuilt 
ot unit} suenee, was to be imjnisone 1 ioi x 3011 to s md 
in the pillory, and to hud kinetics fa ^ood behuuui 
This is still lciAA , eve opt as to the pillory i ]y the A u mt 
Act of 1^24, 0 Geo IV c s), s i, my puson pi etuidiu^ 
oi inofessmg to tell ’font lines, oi using iny subtle nalt 
means, oi device, by pal mi tiy oi oIIluam e, to dueive 
and impose on any of Her Majoty’s subjects is to Ik 
cleaned a ro^ue and \igabond LTndei tins Act a puson 
may be convicted loi attempting to de(Q w e by ial Jy 
pretending to ha\e the super oatm xl iaculty ci obtvnm 0 
horn invisible agents and the spmt or tin deid auswu^, 
mess iges, and manifest xtions ot pow<i,xiz, noises, iap>, 
and tho xundm^ aip> of a musiexl bov 1 >So nny one who 
issues an advei tisement piofcssing to ioieeast the iutuie, 
thouji no money is i coaxed, and the futme ot x ] uticul a 
poison is not told 2 A false pietence oi w itchu lit is «, ho 
punishable under the Laiceny Act ot ISbl, 21 and 2 ) 
Viet c 96 It lias been held tint a f else 3 >ieteucc tlixt 
the defendant had the poxvei to hup., back tho husband 
of the piosecutuv ovei hedges caul ditches was within 
the statute 3 In a cisc m Olnneuy m Ibhb a widow 
lady, aged seventy five, w is induced by the defendant, a 
spiritual medium, to tiahsfor a laige sum ot monty to 
him, undei the belief that such was the wish of hex deceased 
husbxnd as dcolaied m spnitualistu manifestations The 
comfc held that Ins Gann of supernatural power constituted 
undue influence, and that the gilt must he set aside *= 

See, m idilition to the xutliontn s cPol, ^ix V ilta Sotts 
Zdfc/s on Jktnonil }f and lUifth t ut Stephen, Hist tf th 
(Uimnaf Laii, vol u th \vx , Pike, Hist ofCnmu EitfUitl, 
asp a ol n p 131 s q , Hi Nicholsons Introduction to It n unhl 
Scot’s D^tourtj rf Wikhuicft , Spalding, Th afaflirtn Dutton >h fif, 
rh ni , llso it ports of p uticul n cists, .nth as tin tail of the 
Suffolk witches, published m a sepantc loan in 10S2, and the 
indictilicnt /at the astiologcr Lilly foi idvism^ to lecovei stolui 
goods (whin the gi ind jmy tlucw out tlie bill), to be found m his 
autobiogi iphy 

Scotland — The pnnupal Act of the Scottish puliamcut was 
1562, c 73 (latihed md conhimed m lb 19), unking it a capitxl 
otteme to use witclici ift, soicuy, oi ikuom inev, oi to put< nd to 
such knowledge, oi to s ck help from witches It y is lcpi ded hv 
9 Geo II e 5 Tunis vac athu befoie the oidmaiy couits oi, 
moic ficquentl>, befoie speeal tnbumls elected by the authority 
of commissions tiom tune to time issued by the pi ivy council, often 
on the petition of a pitsbyteiy oi the Ginail A&bunhl) Bom* 
were pi iced in the chinches to lecuve accusations The frequency 
of oases is sho\ui by an oidci ot puliament in 1661 that justices 
depute should go one o a week at least to Mnssilbuigli in I Dalki ith 
to tiypt isons iccuscd of w if diet aft. In these tads evident t of 
the wildest deseuptiou wu adnuttul Anything \us icIca mt, 
espotully it sworn to by a piofesstd witch hndu or witch-pucku, 
a position in which one Kmc aid, like Hopkins m Eugi md, attuned 
apeeial eminence Toituu was used m mosi t iscs, md m m 
agguvattd foim, as it was supposed thit the devil piotcetcd Ins 
votaues tiom tho effects of oidmaiy toifuie A spe< i d form of 
lion eollai and gag called “ tho ivitcks budle'’ , wis generally used 
Tho details of the trials in Pitoaun’s Vnmml Tnah ate utterly 
revolting, especially those of Besue Dunlop m 1576 and oi Di Plan 
m 1590 One ot the ehatges in the foi mcr case is veiy umaik ibh , 
and tho accused herself confessed it, that she acted undei the 

1 Houck o Hilton, Lm Rep , 2 Etch, Div , 208 

9 Penny i Hanson, 26 Cba Cnm Cos., 173. 

8 Beg* v Giles, Leigh and Ome\ Rep , 502 

4 Lyon ix Hemic, Lme Rep > 6 Equity, 055, A any similar ease 
eooUrs among the plmdoym ot D’Aguesse&u, (£uores 9 vol. v p. 514 
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1 in { tli sj mt of 1 lion ic had who li id been killed at Pinkie 
ii 1 17 hi in iMs i hai^ ef wilt lie i aft a\ is joined with a 
ni ot ndhu amib i-. of muidn m the m isfei of OikiH} s 
c <1 ti is n m J)i I nil ^ xcuist lot i ism n i stonn it sc i when 
1 1 in^ u on twin J mu A i av i fi qiuutb piesent m 
l ism it tiuls in wit he nil nd the most humble rises moult 1 
u th s win h o euu <1 m Ins i i,p Hu full plealm^s in i 
li i iv n m th 1 1 t oi Mai uc i V ill ie< 1 It is nrtic ibh 
Lint Jl itel ci cli t r b gm 1 v lcstin^ the ciimimlit} ei sn en 
U| n th ui\ me lie t c uluneim tin 2<)th eh i] Lei ol Levitnu 
in l ill 1 th In, t i c i i uf i jnom> Ilu xumshimnt w s ^ n 
i ilh 1 i nui-, ill 1 st i \ccution t xkphu m 172-, iftei ccdak 
tim 1 { l * the h nil 4 Silt hu^ in d As t > pietcn U l pawns th 
V i <f q ]li s i) S > lm 1, md t e million liw obtunmg 
m in 1 1 ] i t u llbituucsoi ltcoAti })icpad bj cm hint 

in nt is pauishxbl is i list hood, iiaud, ind amIIuI lmpositien 
Si fuith i Si V iltu ( c t sZ ttt m, aip nlivMi toPitcmn th ;• }a,te) 
Ot/ 1 (/ ill btlml} in, UuUL,fIi t f ( mil ition v I u I 

1 0 

1 h il —Tho t ailiost it di led cise is m tho same yeai xs tin 
tarh st in I i lxnl, 1 21, but in an ecclesiastic xl xojk not as m 
i n 0 hul in i s t ill ai tnbimal It w^s xpiot ceding igxmst Damt 
All c hud i md tfhus m the bishop of Ossoiy s ecmit, which led 
to a e ni ldei ibh coniliet between the ehuidi and the ci\il piow c i 
r Iho Lujish sf ituf ot i hal cth was ilojited xlmost woid foi word 

2S 1 li/ c 2(1) Th* onl) otha At t oi the lush pub imuit 
b rnn^ on th a iistion axis 10 Cai 1 , scss 2, e 13 (I ), cuxctmg 
tli it il x pt l son bev itelu 1 m one eouni ) die d m xnotlia tli ] cisou 
-,u lit a oi causing his dcx f li nn,ht be tued m the county whcie tin 
tie itli kip} cnul It iu leinxik ibli Lhitthi Act is b i eel upc u m 
Inglisli Act 2 xnd 3 Edv YI c 2i dealm^ with the vamc m 
< ummal Unis, but ‘•he English Act does lit t mention wilchmfi 
2S Eh c 2 aus not 1 1 pc lit < l until 1821 bj 1 and 2 Geo F\ c IS, 
so tint lui aid apje ns to be distinguished is tho la f com tiy m 
which p u titles a^unst witelia dt wae ictxmed m slituto liw 
Unit d StiU — The exihost exeeution in how Ln gland is sud 
lx luu bu n m lolb In the ab^tiae t ot the 1 iws of JSe w 1 ii<^ 1 tml 
pnirhd m lbV> xppexi these aitides ~ <{ III WTteliei itt, wlndi 
is ftli iwslnp 1 a < o\ e n mt with a fannlioi spin! to be puuislu d w it li 
tie itli IY Consultcrs with witches not to be toluated, but e ltlit i 
to be out oil bx ele ith oi banishment oi otlu i suitable xjunishxne ni q 
The f mill iloutbioik at Sdem m 1611-92 is one of the most slid - 
rug incidents m the histoiy of New England N mete on pci son 
weic t\etub.d foi witehuift, among whom ams Gilts Uoij, flu 
onlv p i sou ax ho ex l penshtd by the pan / otU ft dn/o m Amciira 
(see T or n i )*» In lb92 inf) weic tued, but onlx thru count ted, 
xnd tlw> i (tiuel the ^oxeiiiois pmlax Poi these piomeliiis. 
the wilting and \ l c lehmgot Cotton M ttnei x\c i< lxigel> lesp msible 
Tin Stites hxxt n3W llien oxen Icgisl ition a^unst pieton led snj e i 
n itui il powas Piovisions siuulii to those oi the English V i^n if 
Act au cominoi 

V Lull a cunt of tlie piocccdings it S ikm will l>c f und in irutclunsou s Hi t 
ot )f< snUiu t s /lev (\cl n cli X) m 1 mu offs IU t if tf (tom t n it 
(fu. I Hitt t St tf s (m <-4) mil m Cotion Ar it! us M i m ilk Inn l( u. e fi st n 
1< S i) md Ilu kn of tho lm i iff TI ui Id (l e ston, 1< ) j 

C Jilt mural Staffs — The law against witehciaft wa muiut ]) 
tiextee 1 b\ Gontmtntal pxnsts of the 16th and 17th centimes 
tspmall> h> those who, like Farm loans md Julius Cl mis, went 
eithei chniehmeu oi 1 lymen hole ting cede siastiexl qipoinfm nts 
The evteut to which legal itfintmt at could go i-. well illustnhd 
by the ti xtise on euniinal law l>y Sinistiaii do Amcno An If di m 
wntoi ot the 17th centiuy, whose belief m soieny is stnkm< lv 
shoAMi Ip Ins stixnge weak on the suljcct called JJimo uahta i0 
He defines boitih /iu n as “ xe tus humamis iluo ]ki me dia mutih i 
ant vetita xbquis eiketus piocmatui ad damnum iu( afilitxfem 
pi opnam aut alien nn ” Six. specie s, it xjipens, lieu i erogm/eel, 
c xllul amatol turn, thf imnnm, luelatmmiu, hiufdouum , mah 
fuitannnif dnnmtonum Thtie wcu eleven distinct modes oi 
piofession to the suvite of the devil Some ot the mduin on 
which toitine mi & lit be miheted weic absence of the aecused fiom 
bed duimg the night, (txiwing tabxhstic signs on the ground, 
thioxts of mpu v, anointing the body The tc\t of Pornan 1 tw v is 
some times distoite d m an e\tiaoidinaiy xxay < <j , it w is a m ivmi 
thxta confcrxet with a demon was not binding, me] this was e\ 
pi esse d m the ixnguxge of Bom iu ] x\v m the foi nml x M in d c mom m 
e ideic non potest obhgxtio ** InGenn my the ceehsixstic il < units 
geiicrilly acted, though the dime xvxs sometimes the subject of 
secular legislation, espeadly m the (Jon t Un fit) Cn m nml i s of 

6 AU these eises will be found m vol i of Pite inn In one < iso 
(noteel it p 216), x puj having a< quitted an accused xvoman wiio h id 
confessed under foiture, the king had them tued foi xnlful enoi 

5 Pitcairn, vol ni p SOS 

7 Tho cose, edited by Mi Thonus Wnght, fotnis vol xxiv. of the 
Camden Society’s publications 

8 Cited m 6 State Tnals t 647, where an account of tho Salem turds 
will bo found 

9 l)u Delict is et Poems Tractates AlmhUimrvuts 9 Rome, 1754 
19 Published at Pans with an English translation m 1879. 
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Ghiilcs V (the Caioluut ) 1 The nuhibei of vi tims pahajs c v 
rich el tint in mi} otlia couutiy II \\ is m (.ant my too tail 
flu ] ist i\t ution foi \utihdilt m LaiO| t took pi a c, it Posen 111 
17b In 1 1 tin piesuutuns ioi i tdnu ocuunel m (lie 13lh 
in l 14 til (uitun s In tlu 15th c ntuiy Join el Ai a as ten 
dinmt l on i of witihn lit Iluuy III like 1 <l\\ ucl IV 

ot I n dan l, w is a used hy Ins ( natu s o( pi i asm" soictiy I he, 
l lost muneious pus utniis v\ue et on i )ot m tlu 17th icntuiy 
ill l as in otlui eountiK lliey liitt with tlu inmcsl suppoit h mi 
some litci uy nun a noug vhom P de 1 Iuk is cmispimous ioi 
his oithodo y 0 Aicaal edi t ot 16S2u\ivr<l ill jk vnus oiilm 
in i^unst the ]iieti(eot saint) nd diuu ition, ind punished 
with up nl punishment uiy pei^ons consultm., oh i is with 
d itli tlnse who e\ iciseel my themselv< ^ I he 0 < lnmbic 
Vul ni ’tiled some tas s, uid tin listeis (valnmyhtb tiu such 
t ii him il lesulted in the < and mn*t» n m ltnO ot i w« mum lined 
An f i soi ci) mel i isonmg m coimi\im with tin Mu pnsc 
d 1 iimilheis The liw as, unst soitci) held its pi uc m Turn li 
1 j;\\ woiks till it least the midlh ot the list aiitmy It was 
tied d it lciytli both by tho Stem di Limine 1 and In May ut 
d Vdi lus. Hu hit i disliiyiushcs white from bli k mayt, 
th hi irk only bang cninin^l is i put of the laiga oil uc of 
1 s maj s / duui , which ludud d d o hoic^y, hhsplicniy, mel 
]iij uy hmmiig was the usual punishment Among the nmi 
k m ukdde of the atdia r upon wlm h toitmc mi ,lit Ik miluti d w is 
tin lulling on the piemiscs ot the aceu tu lm-tiununts of niyie, 
a c w i\ inures tnnsined with needles, teitheis uMhe toini of a 
aide, oi i wntten pact with tin dewl Pidcndcd eumsc of 
nuy is now punished bv the Cide Pat tl A lay eunoits etsc of 
shinici is imntioned by Moilm 4 It was ti*id m 1S11 m *hc de- 
pot ment ol \onne Ihc sliudei consisted m an allcjfyion by 
tin eh tendant th u the eompliiuant 5 - lnd danced ai omul the devil, 
wliowi st at d on i gihhel urn chan is pusidcut of ilio dtnu. 

1 he tidmu il of poll e thought the math l mole i subject of ndieulc 
than of uytu y ind dismissed it, but tin* pidjrment w is qmsln. l b) 
th eoiut of c assation on the giound th it the chaise w is cm which 
my lit umible the public peace In Spun and Itily thue is t 
lonsiduabl body ot le^islitiou on the suhjut of witehaitt Fei 
mstiuu the c >el< of the Siotc Piitida s 7 m Spun punished with 
death those who utel is divinu* oi witches, especiilh in line 
lint e is A distinction w as di iw u betw ceu divination by astionomy , 
win 11 w is legitim itc, and that ly aiymy fiom budsoi by mean 
tition on l w itei oi muiioi On the t nitriie ul, is m Lublin 1, 
time was duung two centuiies a st aely iiew of litaaiy iltackon 
the lei on ib] ncs>ot belief mwitihuaft riiteaihesf ittiekwas 
md m Oum my, the immtiy whnh lnd distmyiwln d itself by 
the \youi ot its pioseuitions of the crime Cornelius \guppa, m 
lus V 0 uita Phil isopttut wis not outu ly orthodav on the 
suhjut md it wis moie dually tieated m the Db Pixsfif is 
Panovum of Jobum Wiei oi A^tiei in l">b3, twenty one yens 
culm Linn lltymald Scot s woik A\ ici was followed m the ni vt 
cental y hy P dim I ndeuek Spee s m Geimuiy, and by 1) lb TvUt u 
(q i ) ni the Nctlmhnds Tin woik of bpu, ongunlly jub 
fished monymouslv, appt us to lnve eausid a gu it sensation it 
tlie time in l to line eaused i lela ition of piosecutions luoida 
to give oppoitunity loi fuithei m<]Uiiv The woik tikes thefoim 
of lilty-two doubts, the lust ol whieh is “An 8 ige Stuff's scu 
M lie fi< l u\ * ta ( vist ant * 55 Urn gt uu tl conclusion is th it, although 
w itcln s < m t m net il, th 3 question oi then opeiatxon m p nticul il 
cases is ojxn to s> much doubt that it would be well to suspend 
pu a edmgs foi a time The wntei did not pioftss eiitne disbelief, 
is did Bekkci The limn ldci ot V< B tooiude Wet eld of the 
1 ittei is tint g )oel and evil spiuts could hive na effect oi influence 
on call lily dims, foi spmt could not act on m ittei All ptoseiu 
tions foi wit then ft wen theiefoie uiqufet, md against the lionoui 
of God and tho id\ antago of naan. Duung tho simo p< nod otlici 
wntei s both hy and legd tieated the question incident illy 
Mont ngne w as sccptn ul, Montesquieu, while not actu illy mtimat 
mg disb Lift, enjouud the caio m tiymg aecusitions As 

m England, the euuciit of litaaiy fe clingy^ is not uinfoimly op 


1 Ait 44 gnes the nidi cm which sulhee to put to the toitmc Ait 

52 b ives tlie questions which are to lie isked by tht ludge 

2 The numeioii illusions to Joan ot Aie s witchu iftm the Fust 
Pai t of Sli dvespe ue s IP m if VI will he f inuh u 

i L IncutluUU ct Miwtaino du kcutila/c Plamcmcnf Con minctic, 
Pans, 1022 

• 4 Tiaiib vtn laMan^ Softihr/t, PobSL&oiov s, Ohtsswn^ct Mithhus, 

Bans, 1737. 5 hiUitutos an Deoit Qnmmel, Puis, 1757. 

0 Jiejja ton e de Jiu ispi mUnce, s v. “Sortilijo.” 

7 Partula vu tit 23 

a CautiQ CvimimUiA, scu de P)qu*i>i1)us Conti a Sagas, the first 
edition (Frardvfoit, 1632) being anonymous, <{ aaetoio mm to thoologo 
Itomino,” wlule lafei ones beai the name of the author A Ml 
account of an oidmaiy tual foi wut< hcraft will be found m the woik. 
One of the most shameful parts of it, the s tapping mid shmng of an 
aheged witch, meets with the author’s stiongesfc lepiobation. 
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posed to p pul li belicl, f i A\ iei wis au^weied by Bodm, till 
Lutlm andcthei (lnuant wntei ^ no doubt hid full iufii m the 
c\isi n c of ante ha ift 

s c Iccla JJi t ct 1 tt wh a ? i J i i ad i ch i wli i n i n l nse 
mml ci 1 luth ns c t 1 a 1 unit such i th^e l 1> 1 i> in l 

< im t dull i i ( I ( i l Jf t 1 1 s / il i 1 n is »> S l tn 

0 J t f U r i/ c S utt^ut Id u l v u us il Is »1 l ti il i 

tu s i j tli i i c lies i i tnitv tli i i ci ns ti I i n i < s il m 

1(10 ly l 11 i i (1 1 1 1(1 ) 11 m 1 u It nil > Mi )1 y In 

Vnt i m Ilcm cl (i i l i rar) 1 j c it s h u l(» lullni u ( Ml 
in K ly \ c il(( s 11 lo.q ill/ 1 l lc S n It u i \ l it l 
by I u l> (Nciu.li U 1 1S( ) <f \\ ) 

\' r ITLNAGEM OT h>eo Ev b v^*d, vol uu p 21 b 

WITRGC, (iiou s (l r )ss-]bt)7),appc ns mllic Damn ul 
as ‘‘sleeping tmoiu tlie dull of auci< nt cl y s, sale wheie 
no eutics dcinm ’ ihe once udenb poets dm ibus y\eie 
flistuihi d towaids the dos^ oi tlie iSth antmy by Ge u to e 
LJlis, who mins h) aim ns rcsuseitated some of \eitheis 
poetry, not to condemn but to pi ai sc Tlieic dta lu was 
speedily leleased horn Lopes limbo Woidsvoilh pie 
fixed a do/tn ot Wither s most evpnsito lines to his own 
poem To the Daisy , Southey epioted him tulogistLcally , 
Liyd^cs lepublishcd a selection oi 2ns poems, and searched 
out the facts of his life , Park made a lid of his \ oliumnous 
writings, oaerdOO in number, ioi r lhe JJi ittshJBbhoqu phet , 
and, most fortunate stioko of all foi Withers memory, 
Charles Lamb wrote upon him one of hio most delightful 
essays, le ci eating and immortalizing the old poet’s ]>oetic 
spmt ) Withei’s life was full of adyenture Bom June 
11, l r )8^, the son of a Hampshire gentleman, educated at 
Magdalen College, Oxford, ho entered at Lincoln’s Inn, 
concencd an anient passion lot poetry, put forward as a 
satLnst m 1613 with Abuses Stnpt tuul Whipt , and was 
promptly lodged in the MarshaLea. It was tlie yeai ot 
the Essex diaoice ca*3, when so plain a satinsL though 
lie whipt abuses m the absLac t, might easily hay e gr\ en 
oifenee In prison he wiofce r J/u S lupkeah Unntuuf , the 
fom tli eclogue of which contains his memoiable piaise ol 
poetiy Withei’s Motto was published m 1618 , bait 

1 ufu , oi Uu Jfistuss of PkilttieU , the longest, fieshost, 

and most captiyatmg lover’s panegyric m the language, m 
1622 When the ciul yaai biohe out, Withei took the side 
of tho Parliament, sold his estate in Hampshire and raised 
a tioop ot horse, was taken piiscyic» and saved from death 
at the intercession of Denham, backed by a timely jest, 
was promoted and emielied by CiomwelJ, was stnpt of , 
his pos&t ssions at the Jiestoiatiou and thrown into prison, 
but ieh used under bond toi „ ood behaviout Besides the 
poems above mentioned, which ulo the basis of Lamb’s 
admnatiorj, and his cunous EiMcms, publishcdT m 1635, 
Wither, a man of most ladrant cneigy and eloquence, 
wioto a host of batmcal and polemical tiacts, foi which 
le idei s may r be lefcacd to tho Biblmyiupk a The famous 

song “fehall I, wasting in despair,” occuis m The MiUush 
of Phfaute . He died m London May 2, 1667 

W IT HHST GTOhT, a township of Lancashire, England, 

I miles south of Manchester, of which it is practically a 
subuib It is chiefly occupied by bettor class mansions and 
villas The township is withm the old parish of Man 
Chester, but was formed mto a sepaiate ecclesiastical pansh 
m 1851 The uiban sanitary district includes pait of the 
parish of Within gton and three othei parishes (aiea 5728 
acres), the population being 10,099 m 1871 and 17,109 
in 1881 The population oi the Withmgton poition (area 
2229 acres) in 1871 was 4S63, and m 1883 it was 9328 

WITNESS, m law, is a person who gives oi might give 
evidence m a court of justice. The law of witnesses is on 
the one hand a branch of the law of Evtdi wi ( q u ), and 
on the other is closely connected with tho Jury {q v.) } for 
the jurors weie originally chosen for their knowledge or 
piesumcd knowledge of the facts m dispute. The part of 
the Scotch juioi’s oath “and no truth conceal” ib an 

a Tho niaigmal note 4 ? foiming the ongmal MS of this essay have 
recently been leproduced by Mr fowmbuiuc, p 157 
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Y T I T 

( ">\ ii snmr lef the ti \ i h n f jin i \ s i v U s 
It is ouljr by ^ iduil £ th IV h 1 m 1 1 it-, 

ptcb t st m the lit! i I 1 1 lh * to L i it 1 

Slit \t i 10 1 t t l d i l it W1 i s i 
alimsfc vty on ib a 1 q ! 1 win s, ml ti n 

jut lien ns b co u m ti ci 1 h ) nth it i ti 

cij il ll 13 it a 1 1 c li 1 1 n i (nuu n I c 1 si 

isUc ] h ami in t 1 * * ol 1 1 hv ol j 1 1 1 1 1 

V Hla ic to r hi [ w 11 n tint m \ 111 u 1 id 

noli d i v 11 t tin n tl 11 n L is i v 51 t 

almsillc vuth 1 tic 11 lint on * U Utc 
sun tim 1 hi j d> 0 £ s H wi n csv c lit 1 

itr u isons which hive inw c iso L t > ] <_ ns 1 id 

tspali nt and in ul j t t> 1 l s i ill hu bn 
bu mug obsf It to In Horn m 1 iw w itn v*ts unsc 1 l ? 1 t 

01 duly cjuihticd i\Lino 0 it m h 1 tics iniiin is 

p 1 ens (siuh is ificn umu ted >1 inltli 

mtuc ted m in icsult ol th 4 ml v\c m In s k 
Paicnts anlclniliLi coull net tc Uty i_, listen 0 meth 1 
noi could slaves i^amsi then mast is 01 tl ist it unut\ 
with Ihopaity a amst wliou then e id 11 c was otic ed 
Women and sla weit und 1 1 cUmI ihlv to b v ltne scs 
to a will The cinon liw e tended the di il ilily to testify 
to in excommunicate 1 pus in, and to 1 hymna m 1 
cumin'll clni^e against a ilcik u 1 ss 1 c wcie ict tally 
the pnsccitoi In the diys ct t nl 1 1 bittlc i [nj 
could render a witness a^unsi lnni me nq ten* by 
challenging ind defeutm him in the pi hru 1 a ml it 

V policy similar to that ot "Romm law was { 11 swat l 1 

centimes m En 0 l 111 d by c vi iudin^ the test me u> of \ lties 
01 penons mteiosted, ol witnesses toi a £iisonc , and ci 
xnfamou poisons such as these who lnel been itt mtrd 
01 3 i id been vanquished m th tail by 1 at tk 01 In 1 sto d 
m the pillny All tlu«,e vvae slid 1 > n n h t( u 
Miny systems of law excluded witnes es iiom £ alley oi a 
loc il 01 temponr, inline Worn \ ( / / ) w i< genu til) 
l Guarded a *> wholl) 01 pnUaily meompeten' , • Ihe oviden e 
ot Jews was frequently 1 eject d in and otlie 

counting (luuug the 14 th and 1 )th e n tunes In th 
United States, while slaveiy was In tul the entente ct 
slaves (ml in some fttites that ot fi p ] r ons ot < ole ui ) 

„ was not received toi 01 against whites Vhuc weie in 
Horn m law some hai d and last ink s a^ to muni ei Seven 
witnesses were ntces ir) foi a will, five toi 1 mate / tin 
01 manumission 01 to cletumxne the question whethu 1 
peison Wuio iiee 01 t s}avo Five was also the number 
neees&aiy under the Lila reud)nmioi pnving m 0 nti 
tude to the lord Two were te cnenlly nee ssaiy, is m 
the Mosaic law, as a minimum nmnbei to piovc my fid 
Umns ies ponmottitu onimno non a tvdwtu) aic the woids 
ot a constitution of Const intme The evidence of 1 single 
witness was simply s enuplemt pi ohatio , to be &upplom< nted, 
zn default of a second witness by toi true 01 by icference 
to oath In the chnon law the evidence ot a notary was 
generally equivalent to that of two oidmaiy witnesses 
The evidence of the pope and that ot a witness who simply 
pioved baptism or huesy (according to some authouties) 
are perhaps the only other r cases m which canon law 
dispensed with coniiimatoiy evidence In England one 
witness is asaiule sufficient But m ceitam cases two 
or more aie necessary Two must attest a mamage 01 a 
will , 1 and two are necessary foi a conviction of peijury, 
treason, and some other crimes, such is offi nces agunst 
the Act ol Suptemacy of Elizabeth Iu the United b fates 
the number necessary lor the attestation of a mairiage 01 
will is not uniform mall the States Sometimes a special 
number has been fixed m England by statute m e\cep 

1 The absence of two vntaesses does not, bowevei, ovl a jnann^c 

u it does a will The section of 4 <*eo 1Y c 75 piuvul u% ioi the 

presence of witnesses at ft msmsge has been bold to be merely du ectory 


NESS 

t malci s \ umais \etoi Richaidlf , £aosed m V 
(> In [f st J ( r ) li id the nunilei cf (onqm^atois 
1 c 1 tr lue in accused per&ir from cuuplicit) m the 
i 1 an( H at tlucc or four Oonolontne cvubico 
-uiic il j the e 1 fence of another witnes Lut 

1 to t m in i mitcinl miiicnlu — must m Tn^hiul 
1 e 1 1 o ntuh. th complimant 01 plamtifi to suece d 
n in lldnii n sunmons 01 n in actnn foi bicich of 
[i 111 < unmade Hi evidence of an ^cconq lice ilsi 

I 1 u niu n alien, it not in stnct law, at ]ea<d in \ taai c 

II c 1 ml 1 wiLi css hsd m one 111st nice in eld Stoich 
I w th c 111ms uket < f detu mining the puuislimuit By 
UioasM/'i^ 1 km n Wiiliim, theouleai of waiei w is undoi 

oiu t \ 1 1 1 euse l on the oaths ct tlnee witnesses it to 
th m the citn ci tnee sea » weie aided, tin pen lty 
wi^ 11 mtdnte ii lining Witnesses need not now m 
n^hsLi Uw le il 11 01 ciedible, except in the ease ot 
vitas^es to bills ot s lo undtn the Bills ot sih Ht, 
1 8 Sg lot aedd lo ot the btitute ot I lauds 1 is not 
beta lqeited m the W ills \et (sec Wilt) In th cise 
u didioinm ot 1 foiei^n bill cf exchange the oudentc ol 
notuy is pined and a solic toi nust attest a wamnt 
ct attoi ney as wa^ also lequued foi a bill oi sale liorn 187 S 
to lst >2 

Tl 1 1 leml w of lutnesscs his been ahe Iv ti itrl ti 1 c u 
si 1 1 1 1 c t ntiuil 1 bMDLsrr It should l c n Mitel lint since 
th Utc i tint uti Ic now rule of to i it in ] 11 1 11 0 J si 1 ol 
t tut n s u tion 11 e ml ot the Supict C 1 it lbS fOil 
\u 1 S) u illc die pid^c 111 all ( sesti lisilliw mj pi stnns 
l ut 111 c sc muiuti n f my y ax ty 1 othci witness win huny 
q utihnitil vc\ ti us andnoticlci mt to an) imttu£i |u 
1 1 0 111 pi a l into 111 the nisi 01 nnttei It will sn fli cl m to 
z\ a 1 11c f t t mint ot the 1 iw as it at pes nt stan Is 1 ithoi 1 y 
l iV if 1 1 j lunuit to what has Ucn ilieady sud tliui is m cx 
Inns n ujtiu Vn hi sos mi) bt uthu sw 0111 >i unsworn nth l 
inliual 11 11 11 jtihcnl theun&wnu in d lion pulicnl ilmcst c m 
ilin^ Fli oul n ot pill nl wituosscs nn> bo gi\ n in 1 1 
ci 1 y lc\c ition n atli l ml th latte 1 1 emg tl 0 moi usu il cm e 
inch 1 ay ill haul iq to jiocco hn^s \Ui ic culen c istal n 
one 1111m 1 >1 the usiul oouis wl a the witness is ut it th 
pm h tion th piestions m l th witness s answus aic £ 1 tu l 
m wntno, to the c cut which issue l the commission it I 11, \ 
l 1 ^ifcnu f th( uitlnnt) it the emit As a iuI til witn sscs 
tinuiij-, lefuc x c utot pi tic whethti ti n nj Ion 0 is ti a 
tat ci a j lot ssiunl opinion must bo sworn (see Onus) 1 ) 
this ml cutiin c\c 1 tuns exist t comm 111 law an l 3 m c b on 
inti hu ] by ^ta^ute tin one ot the most in] ltancc 1 m, the 
h\\ l\ win h|usonsob]ootin 3 to tike an oithni y ilium \n tlici 
ex £ ti n w is inti olti td by the Oiinmnl I w Inenlm ut Act 
iss ilk Ut tlbwmg th ultnce of a child ol ten la icais to 1 c 
it uul without 01th but to ensuio a coimc turn sn h ru Una 
must he cciiobontol At common law a | ison mcul) jnlu 
mg locumcnt i) tvidcin e need not as a lule 3 c swom A v itncss, 
to nny be < inline 1 uuswoin on the iou (Ire as it is (died to 
do ldc the pielnnuni) cpiodion ol his competenoy Nan pihcul 
witnesses aic thes who attest an act of unusual mq oit tnco, i n tho 
due exc cution ot win h cm knee may atteiw uds bt 10 pm e 1 limy 
aio ath 1 ma k nccess iry by 1 iw as the witnesses 1 1 nniingc 4 ' ind 
wills, 01 us d b) genual custom, as the witnesses to doc Is In 
some oases tho itto station Ins leoomc 1 men loim such is tho 
attestation of tho lui l chanedloi to a wilt ot summons (see Yin) 
those w tncsses whoso eulemc is not uceiaed nny bo divide l 
into in omprtent and pm lie b d, — t lassos which mu&t be caictully 
distinguish d The evidence c t the foimox is whe lly m idimssiblo , 
th it oi the litta is a Imissd le it they waive thar \ n vile go Among 
the imomptt nt witnesses are those of too tendn yens to unda 
stand tho nttuio of an oath idiots and Inn itics those cam< tod 
of pajuiy uula an Act oi lli/(both (see Pli xerY) i ind accusod 
X>eisons 01 then husbands or wives (except whoic tlio trnl is tor 
treason or fn pasonal myunes inflicted by one spouse against the 
othu) Ihe oxclubion ot tho Utter class Ins led to much dis- 

2 The gmng of evidence unsworn appeus to have been at 0110 time 
regudid is ajimlege The men of Ripon, for instance, wnc 1 > a 
chaitei ot Athclstan to be bebeved on then yea and nay m all disputes 
s A person convicted of peiytuy al common Uw is not ou that 
account it competent m England , his evidence may be given foi wlnt 
it is wraith It is othu wise m the United &t vies, see 3k vised btatutos, 

§ 5392 tn Fiance disvbility to be a Witness may be inflicted as part 
of the punishment on conviction foi certain, cumes, (see Code Piml, 
M2) 



WIT — W 0 B 


625 


tussron irn ng T 1 Iis 1 la \} 1 In 1878 the Cumin xl Code 
Commission recommended that | lism is should lc illovvc 1 to give 
vide n< on then own behalf: on ith bcvcixln ut Acts hue 
m )lifio Imsniied *,i oe the ngoiu oi th common lxw lheacuisel 
01 tho husbiud oi wile ofc the accus 1 n ay & ive evilence on oxth 
m ecitim pioice lmgs inminall> uuimil substmtully of a civil 
ii itui t such is mill tmeuts foi musan c u non ie]_ m oi i liu,Uw v 
(10 Yict ind 11 Yiot c 14) Hi same is tin case undei the 
Much mt Shipping Lictnsm & ml Customs Acts, the Mamed 
Worn n b Pio£ ityAet 1882 the tiimiuxl T xv\ Amenlment Vet 
1885 the Meiehanlise Mills V t 1887 ml itliei Aits Up to 
1702 the jnson i wxs undei the tin tlici # dmbility of not bun*, 
iblo to have his witnesses uammcl on oith His liaish lulc 
borrow d hem 1 omm law wx not allotted m IielaSd until 
1711, m Scot] md until 17;>> Wheie a witness is eompet lit he 
is ilso eoin\ ell xble e\ cy t the king Che only pnvilc gc l w ltni sses 
lixcticdl} now lec ^m/td m I ngland xie ln 0 h ofhiiis ot stite 
executive ci judicial and members of the le^al i i ofession, who 
nee In it Uvulae whxt has been diseloscd to them m pi of ssional 
conhdenee Cici to } xnd me lieal m n aie not pnvil ged, though 
attenq ts h i j>sonu tunes been m ide to piotect disclosiues to them 
f s[ eciallj to pnests m the eonfgtssional Any witness is \ nvik 0 d 
iiom inswenn to questions the answeis to which mi D ht expose him 
to pen lit} oi foihituie oi to a linage of idulteiy Lists of wit 
ntsses intended to be called by the eiown must Vo supplied to the 
xc usel m cliaiges of Tf i yson (y v ) and ne genu illy on the b tek 
ot the indictment m oidmaiy cases tliou to li tli piosfcution is not 
hound to e ill them In Scotland lists of the witnesses aie supplied 
m all casi s xnd m the IJ mtod St ites m eaj ital ehaiges 

The mo le of securing the atten 1 nice of a witness is b} subjoin i 
(see Win) m civil actions m the High Couit by subp&nx oi 
Eloocni/av r (/ \ ) before an assize couit ly Summons (q v ) m 
a county com t oi couit of summary juns lietion In exceptional 
cxscs xttendanee mi} bo seemed by wilt of hub is counts acl testi 
Jfcandi m oi by W u i usrr ( q o ) of a seeietaiy oC stxte In Scotland 
atten 1 uu e is generally scum 1 by citation Disobedience to a sub 
pcena is punishable as CoNinvirr or Coui i (q i ) 1 h vise evidence 
lenders the oilendu lixble to the jmxltics oi jujui} 'Vauous 
Acts of Pailiamcnt dexlwith compelling awe inn cc before com 
mittccs oi ’[ailument couits of mu till ana othci tribunals of a 
special nature k w ltuess is yuote ted fiom any action foi slandei 
foi woids spoken m 1 he witness box He is also piotected from 
anist euido moiando , t icdando lli© scxle oi allowances to 
witnisses Upends upon oulcts ot ccuit made with the approval ot 
the Tietsui} It is giaduxtcd xccoidm^ to the social position of 
the w lti tosses • ( J W J ) 

WrTSIUS, Hulmynk (1636-1708), Dutch theologian, 
was born Febiuaiy 12, 1616, at Enckhuy&en, Noith Hoi 
land, studied at Utrecht, Leyden, and Gionmgen, and was 
oi darned to the minis tiy m 1657 In 1075 ho became 
piofessoi of divinity at Fianekcr, and m 1680 ho was 
translated to a coi responding chili at Utieckt In 1685 
he acted as chaplain to the Dutch embassy sent to London 
to congratulate Tames II on his accession In 1698 he 
succeeded bpanheim at Leyden, wheie he died on Octobei 
22 , 1708 

Subjoined is a list of his moie important vvoxks Judxw> 
Glu istiam aiis — cvca J Pnneipia Fidci ct SS Tnmtatcni , Utiecht, 
1661 , Vo dJootiomia Fc&dcrum Vei cum Jlomi ubus, 1677 (often re 
\ rmted, both m Latin and in English, and still iegxukd as ono 
ot the clearest and most suggestive expositions of the so called 
“fodcnl” theology), Viatnbe <ie Scpto n Epibtolai um Apwalypti 
cm um Si iibii ITibtoy ico at Prophetico Fianekcr, 1678 Ft c t utrtf touts 
Saatm m JSijml olum quod Apostolov im dicitm ct ii Oiationcm 
Vommicam , 1 lanekei, 1681, Miscellanea Sail a, Utiecht, 1692- 
1700 (2 vols 4 to) 

WITT See Dl Witt 

WITTEN, a rapidly growing town of Westphalia, 
Piussia, is favouiabiy situated among the coalfields of 
the Ruhi, 14 miles east of Essen and 15 miles noith 
cast of Elbeifeld The coal mines m the neighbourhood 
piovido abundant fuel for laige cast steel works, iron 
foundries, railway workshops, machmeiy and boiler works, 
glass works, distilleries, and other industrial establishments 
In 1843 the population was 3444, m 1885 it was 23,903 

WITTENBERG, now an ummpoitant manufacturing 
town m the province of Saxony, Prussia, is situated 55 
miles to the south-west of Berlin, on the Elbe, which is 
here spanned by a stone budge 300 yards long, and by an 

x In the ecclesiastical courts it was formerly punished by Excom 

MUNiOAiiojr (q v ) 


iron railway budge 320 }aids long lho thiec subuibs 
which ad join tin town, are not oldu than l v 17 Witten 
berg is inter c stmg chiefly on account ot its c lose connexion 
with Luthei and the dawn of the Kciormafcion, and 
scvetal ot its buddings are associated with the events of 
that time I ait ot thf Augu&timan monastery m which 
Luthei dwelt, at hist as a monk and m liter hie ns ownci 
with his wile and t aunty, is stdl preserved, and has been 
fitted up as a Luthei museum 5 The August* um, built 
m 1561-83 on the site oi the monasteiy, is now a clerical 
seminary The feclilosslai chc, to the doois ot winch Luthei 
nailed Ins tamous ninety hve theses m 1517, elated originally 
from 1490-99 , it was, howcvei, scuously damaged by tire 
during the boaibaidment ot 1760, and has practically been 
re built The old wooden doois, burnt m 1760, aie replaced 
by bionze doors, beaung the Latin text of the theses In 
the interior of the church aie the tombs hi Luthei, Mclanch 
tlion, and the electors Frederick the Wise and John the 
Constant The parish chuieh, m which Luther often 
preached, was built in the 14th century, but has been much 
alteied since Luther s time The present mtantiy bauacks 
were at one tune occupied by the umveisity of Witten 
berg, founded m 1502, but mcoiporated with the university 
of Halle in 1817 Luther was appointed professor of 
philosophy here m 1508, and the new university rapidly 
acquired a considerable reputation from its connexion 
with the eaily Refoimers Shakespeare makes Hamlet 
and Horatio study at Wittenberg The ancient electoral 
palace is another of the buildings that suffered severely m 
1760 , it now contains archives Melanchtlion s house 
xnd the house oi Lucas Cranach the Eldei (1472-1553), 
who was burgomaster of Wittenberg, axe also pointed out 
Statues of Luther and Melanchthon embellish the town 
The spot, outside the Elstei Gate, wheie Luthei publicly 
burned the papal bull m 1520 is diarked by an oak tiee 
Woollen and linen weaving, stocking making, leather w oik 
mg, distilling, and brewing are earned on m Wittenbeig 
The formerly considerable manufacture ot the heavier 
kinds of cloth has died out The population m 1885 was 
13,856, in 1816 it was 6206 

Wittenbeig is mentronel as only Xb 1180 It was the cipittl 
xf the little duchy of Saxe W ittenbeig (vol \\r p 352), the 
mleisof whinh afterwards became electors of Sxvon}, and it con 9 
tmn d to be theihief town of Saxony under the Ernestine chctois 
The rttrl itrou of Wittenbeig (1547) is the name giuu to th 
heat} b} whuh John Fielenck the Magnanimous w i compellel 
to rtsrgn the elector d digmt} rnd r^pst of his tcmt<ry to the 
Albeitmo branch of the Saxon fimily In 1760 the town was 
bombarded by the Austrians In 1813 it w re lcfortihed b} com 
in xnd of Napoleon but in 1814 it was stormed by the Prussians 
undei T. xuentzien, who received tho title of f Yon M ltfcenb ig ,} is 
x lew ad Wittenbeig continued to be a fortn ss of the third class 
until the leorgxnwatnn of the Gtmiin defences a{tci the toundx 
tion oi th< new empire m 1871 led to its being dr&mxnlled 

WLOCLAWFK, or Ylotslavsk, a distnet town of the 
government ot Waisaw, on the left baftk of the Vistula, 
which is crossed by an iron bridge, 118 miles by jail to 
the NW of Waisaw It was founded about 1139, and 
became known under the name of Vladi&lavia, or Old 
Ladislaus, as a centre foi * trade ot some impoitance 
Latei on it fell into decay, but, owing to its position on 
the gieat water highway of Poland and on the i ail way 
connecting Warsaw with Berlin and Dantzic, its popula ' 
tion has rapidly increased of late, and now amounts to 
22,600 Its merchants cauy on an active trade m gram 
It has a fine cathedral, dating from the 14th century 

WOBURN, a town of Middlesex county, Massachusetts, 
United States, lies about 10 miles somewhat west of north 
from Boston , it comprises within its limits four villages of 
greater or less size, besides a small rural population The 
town contains 75 miles of streets The population m 1885 
was 11,750, about three tenths of foreign hirtb The 
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industries, winch axe laigely manufacturing, aic connected 
chiefly with the tanning of leather and tho making of 
boots and shoes 

Woburn is one of the oldei towns of Massachusetts hiving been 
settled in 1612 Its >wth howevei, was slow, an 1 it is cnly m 
ice cut 3 ea b that it has attuned t > mi] oxtuico 

WOELrL, Josnrr (1772 1812;, pianist and composer, 
was boin m 1772 at SaLhuig, wheio he sludicd music 
under Leopold Momt and Michael Haydn After a 
short usidence at Wnasiw ho pioduced his first opexa. 
Da IloIItuba 7 , with home success at A ltnna, where it was 
soon followed b} Dct6 <nhom Mil hm id hen and some other 
dramatic pieces These, lrowevci, have been long for 
gotten, and his fame now icsts upon las compositions foi 
the pianoforte, and the skill with which he is said to 
ha*e met then formidable demands upon his powoi as 
an executant The perfection ot his technique was 1 m 
mtisuiabiy enhanced by the enoimous ,tietch ol Ins fingeis, 
and to the wide giasp of the key boaid this placed at ins 
command he owed a facility of execution which he turned 
to excellent account, especially m his extempore per f 01 m 
anccs bo lemaikable were these that even the }outhtul 
Beethov en did not disdam to play m company w ith him at 
the house ot Count Wctxlar, and m memory of this exhibi 
lion of good humoured rivalry he dedicated to Beethoven 
his Thiee bonatas, Op 6 Quitting Vienna m 1798 
Woelfl exhibited his skill in most of the great European 
capitals, and, aftei spending some yeais in Pans, made his 
hist appearance m London, May 27, 1805 Heie he 
enjoyed a long turn of popularity, ciowned about 180S 
by the publication of his Sonata, Qj) 41, containing some 
variation^ on * 4 Life let us chensh ” Tins on auount of 
its technical difficulty, he entitled Non Plw> Uitoa , and, 
m zeply to the challenge, Dusseks London publishers 
reprinted a sonata by that composer, ongmally called Lc 
Ritcnn a Fan 6 , with the title Pluh Ultici> and an ironical 
dedication to Non Plus Ulba Woelfl died rn Great 
Marylebono Btieoi;, London, May 21, 1812 borne stories 
once cun eat concerning his mm by a caid sharper and 
death upon a heap of straw aie pioved to have been utterly 
without foundation 

WOHLER, pRiEURir fi (1800-18S2), chemist, was bom 
on Inly 31, 1800, m Escheisheim, near Frankfoifc on tho 
Mam While attending the village school of Rodelheim, ho 
received valuable additional instruction from his fatbei, a 
man of Tnoie than ordyiaiy acqunements In 1812 the 
family lemoved to Frankfoit, where he entered tho gym 
nasium, and by tho kindness of a scientific fnend, Di 
Buck, was introduced to the study of mineralogy, 
ckenu&fci y, and physics Ho attu wards studied medicine 
at Marbuig and Heidelbeig, graduating *m that faculty 
at the latter university Having, on the advice of Leopold 
Gmelin, decided upon devoting himself henceforth to 
chemistiy, he completed his chemical education at Stock 
holm, under Berzelius, m whose laboratory he worked for 
a considerable tirao, and with whom, during his subsequent 
life, he maintained the most friendly 1 elutions \V hiie in 
Sweden he took part m a Scientific expedition through 
Norway, which made him acquainted with the hi others 
Brongniart and with Humphrey Davy 

After his return from Sweden m 1825, he accepted a 
call to Berlin as teacher of chemistry m the then newly 
erected u geweibschule,” and remained theie until 1832, 
when family affairs caused him to take up his abode m 
Oassel In 1836 Wohler became professor of chemistry 
m the medical faculty of the university of Gottingen, 
which office, m his case, was combined with that of 
inspector-general of pharmacy for Hanover He held his 
chair tall his death, which occurred, after a short illness, on 
the 23rd September 1882* 
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Wolilu s cai ei as a chemist extents over two generations 
Some six*"] )ins a-,o, wken tlie element!!] nature ot chlorine had 
■just been est ablished, md tho rsolition of c>ano n en was still a 
noveltv, young Wolda alieady woihcd as an mvesti a itn, the 
sime Vohlci who rejoice 1 with the chemists ol todv ova tlu 
sjnthesis of indigo Ol the woild of elicmieil disco cues th it he 
between he majncf pms fiat Within tin limits of the iicsait 
aitiele however it is lmpossibh tjdomcie thin lulicite luefly 
the natuio of some of Ins to uat r a Movements Am 1 tin se his 
disc >vci] of cyam i< id, and w hat it led linn to ot ou] y i pi omment 
jh e hnm these 1 m cstigitions of Ins the seien e of oi^anie 
chemistry may 1 1 sncl to date 

When, m 1S28, V hi 1 ] spared tlu ammonii salt of his uil, 
hewao Tstonished to find that the silt, ilthouji nuh 1 > wh 1 
appoiml to be a sti uglatfe iw ud doulle el tcni] ltion, lid iut 
exhilit the chaiactci ot an amniouu sdt it ill, l ul turn 1 out tj 
be ldcnti il with uiei, a substinc which hei tofu h;d 1 en 
known onl} is one of tin oiqanc coupoucnts of uune 1 noi 
to till* discoveiy a wile and impassable ^ult lud m th mini 
of chemists separated the mnuial fiom the oi^mic kui^bm 
Inoi & inie bodies all appealed to be denial le fiom tliyy 1 mcnts 1 y 
a sue cession ot utsof bum} conduction, the full inxT}&isofsu h 
a bod} eontimel m itself tlu lull mstiu lion foi its s}nthclical 
pioductun m the laboiatoi} Oi to imc sul stances on tho e th i 
hind, wae six] posed to be things of m cntnel} dilkienl oil t 
in them tho tew elements win li tiny ill consist of w< < issum d 
to be unite cl#with one anothei, each with euli m a ui> ten us 
m inner, win h could be bioujit about only by the ae,enc} ot vital 
loico Vital foiee it was now seen, ha t nothin., 1 j do with tlu 
formation of uieiat«in} late The 0 ult was budded ovei, md i 
great fud new moiimn, full of the highest |iomisc dawued ovu 
ehenusti] If the pionusc was moie than fulfilled, it ci^ani 
(hemistxy fiom a meie possibility develop ed into a uality wc ow 
this chiefly to tho gicit ics in lies which woio c lined out c u 
jointly by Wohler md Liebig 

One ot the hist if not the first, ot those was an nrv esti^ lti m on 
tlie ox] s cnatcl acids of cyanogen which they published m IS 0 
In then lese lull they pi ovod both anal} ti ill} md s> nthe tie illy, 
that e} xnic and cymuiu acid, although distinct bnlics, li tve tlie 
same elcmentuy composition, and that tho foima, when simjly 
kept m i sealed up tube, glider ill] parses wholl} into a poicel un 
like neuti d solid e}ainchde, which is widely diilcient fiom atliu 
Bj these diseovcncs, and by V ohlu s synthesis ot uica, the Let 
ot lsomtnsm was tnmly est iblishcd Compared with tins gi at 
conquest then joint woik on mcllitic acid (lboO) md on suljdio 
vinie acid (lib31) ajjeais sin ill , it sinks into insi 0 mhcanet wlicn 
new i dm the light ot then lmmoitil icseaichos on Inttei almond 
od and on unc acid 

In 1832 litter almond oil was supposed to bo to bifcta almonds 
wlnt a hundred and one otlici essential oils aie to then vegetable 
souices Of irs chcmisti} nothing was known except tho tact that 
it contains looselj combined pmssie acid, md th at, w hen kept foi 
i long time, it is liable to deposit a eijstillmc solid, as vanou 
cthei essential oils do Liebig and Wolilu, Icing struck b} tin 
tbsaicc fiom even pow clued bittei almonds of the intense smell 
ch uaoteiistio of the oil, set about ti icing tho latte i to its ongin, 
and soon solved the question In 1830 Robiquct and Brut ion 
Chari ud had suecec deu m e\tia< ting fiom bittu ihnonds i < ry sfc al 
line iiitiogenous solid, soluble without dec omposition in alcohol 
and m watei, which they exiled amygdaline What Liebig mil 
Wohlei found was that, when bittei almond meal is niashol up 
with watei, this amygdaline, by the action of the water and a 
ferment (common to both sweet and bitter almonds), breaks up into 
sugar, piussic acid, and bittei almond oil they also sue (ceded 
in separating the piussie acid fiom tlie distilled oil, and found the 
thus purified oil to be a non poisonous liquid of the composition 
C 7 H a O This liquid, when exposed to the an, leidily takes up 
oxygen and assumes the form of a solid, which is identical at the 
same time with the quasi steal opteno of tho oil and with fcxhotle s 
ben/oie acid, C-H ( 0^ When tieated with chlonnt , the punhed oil 
yields a chloride, 0~U a O Cl, — tho cblonne of which, by treatment 
with the respective potassium < ompounds, is displicul by its 
equivalent m biommo, iodine, sulphui, cyanogen, and, on treat 
mint with ammonia, b} the group NH 2 Watei converts it into 
hydiochloiie and ben/oic aeicls In all these reactions the gioup 
G 7 ILO holds togethei , it moacs forwaids and biekw axels as if it 
worn a compouna element, — a common place enough f act m the e}is 
of the chemical student of 1882, but a mo&twonduful level ition 
to the chemist of 1832 Beizehus, who ccitamly was not much 
given to doling m supeilativcs, gieetcd the discovery m his 
Jahre^benckt as opening up a new ti i m oigamc chemisti}, an l, 
l ejecting the prosaic name of benzoyl which Wohlei and Liebig 
had given to their radical, proposed to name it piome, fiom 
early m the da}, or orthrme, from tipdpos, tho dawn 

Equally impoitant in a scientific sen^o, but greater as a piece of 
expcumental woik, was their joint research on thuo Aeip (q v ) 
After their unc acid 1 ©search the ways of Wohlei and Liebig 
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(Incited Hio ]attoi continued fo posocuto oi to im use inh , the 
foim l luincd Ins attention moie to nioi^iiu snbj its — not t\ 
clusi\cl> how vu, ib the well 1 nown lose iuh on liaicotinc (winch 
wis cuiirl out m lilts hboi toi), pully b} himself parti} by 
LI} th md i ul lishcl in 181b j is done suf lit lent to piovt 

\n ui^st Wolilu s mol ^iinc iubh itions a shoit notice on the 
mil loumeuts n the piq nation ot potisnum is sn'iiificmt is 
biumi, th small be ginning o i a bnllnnl s lies of lescarehes on 
tlu l olati u of lcnuituy subs! m es and m then p io] cities, a 
subject ioi win h he CYilmtl} lnd i 0 i<nt lo\c as lit alw i}fc> comes 
l u 1 to it in the mtenals if oth i woik Jn 1827 h foi the iiibfc 
Unit su ill m istlitin D liummium* tl nctal ot cliy by 
nuns it i niethol win h avas sooft. fount ti 1 moit ^en l illy 
jlitalk Alumim, 111 nuny otkei mctillie o lies u not 
i luulk 1 y 1 li )1\ is oi 1 y the i tion of h utc il af ui> t nqci 
tiue but wli n halt l with ehuet it n chbiint ^is it \ issts 
into flit t te j£ l yc Utile till mile "ft lnt \\ hku loundivas that 
this hi uk wlicnli it l with potissium oi s jdium, it ulilj ^ivts 
ii} its chi nm md issuines the tkimntniy foim 1 he aluminium 
which ft\ hi i thus ol tamed was i eat} ] ow lei tut m 1S4 he 
succeeded in pi j lucm ^ th nietil m tilt shipe of well luset fully 
metillie Ad ill ^ Wohler, fn this su mil o am, cmutly 
as eifam l ill 11 jioj ltieb win h cYei}lol} now knows to he 
eh littciistie ot this m til and it is is well ti ad 1 tint wheie 
\\ hlti s ilnmimum diflei d fiom whit now o( uis m (omm iu 
untie l this i une it diflei cd to its own xdvinti^ # ihat "ft ohlu 
should n thiu seen the pi u tied impoitmcocf his discovci} i& 
net to be citlited, if he iicyot surest el in attempt to nnnu 
fietuie the metil mdustii illy, that is only th^ natuial tonseegienee 
oi th cncumstmccs m which he was pi ice 1 • 

the tnLiu ilumimuin nstaith w is followed in 1828 b\ tlu 
nclition ot b ij I lium ind jttnuin Thtac earliei metal it luetions 
fall into tlu Lulin puiod Wlnle m Cisstl lie woil ed out pio 
c< ssob foi the mintietuie of nickel fiee fiom aiseine, and thib lutl 
the foundation ioi whit is now a flounshm^ chemicil mdustiy m 
Gumni} I lie sew lal metliols foi the mil} sib of nickel and 
t ol ill oits wli h he dcscnlcs m lus Utioal liahjbc appeal to 
be an m idental outcome of this w oik This subject w is oue of 
his fiYounte toiies is 1 ite as 1877 we se him coming bi k t > it 
m the public ation ot i shoit pioc ess for the sepaiation ot nickel and 
cobalt horn arsenu ind non 

In 18 metallic titimum airested his attention Since the 
diyb of Wollaston those beautitul cappa like tubes which aic 
oc asionill} met with m blown out blast fiuna es hid been sup 
posed to be mctillie titanium pmc and simple 'ftojila. obscived 
tint the leputel metal, when lused with ciustie alkali, emitted 
tonents ot ammonia and on tuithei mquny aseeitamc d the ci> stils 
1 j be a tomaiy compound cont lining the elements of a m tilde md 
ot i cyanide ot tin inctil In piusuanct of tins leseairli "ft ohler 
t night us howto piepaie ltal titimum and ically pun titmie acid 
Iu 1854 Dcullf s cnugctio attempts to ptodtue alinninium m 
dustnally caused Wohln ti turn Ins ittcntion to this call} 
ml almost foi gotten child of Ins genius Ills fust incentive, no 
doubt, w is the n itiual and just desne to claim lus light is theic d 
disooYeiei ot whit DoyiIIc, m Ins i 0 noianee of foiugn scientific 
woik, quite honestly thought he hid been the hist to find out 
This dispute eaim to a vuy sitisfactoiy issue DeulL, nftci a 
little paidonablo hesitation, fully acknowledged Wohlei s pnonty, 
md the two heneeloith ivae ln< nds, and woiked to ta ethei 
The fust fiuit of this happy union was a meruoi iblo -joint le 
sc ire h (published m 1856 and 1857), which led to then discovtiy 
of m ad im mtmo and ot a giaphitoidai (m addition to the long 
known amoiphous) modification of boion This giaphitoidil 
species subsequently, m then own hands, proved to be a mistikc , 
but the adimantme modification lives to this day is a tiue analogue 
of oidmaiy (cirbon) diamond 

Fiom boion to silicon is an eisy transition, so we need not 
wondei at finding Wohlei, m 1857, engaged (conjointly with the 
physicist Bull) m a icseueh on new compounds ot silicon On 
(lcctrol>sing a solution of common salt with silicon-containing 
aluminium as a positu c elcotiodo, they obtained a self inflammable 
gis which thev lecognued as hydiogen contaminated with the 
pieviously unknown hydude of silicon, SiH 4 , which body Wohlei 
subsequently, w ith the co opei ation of M n tius, obt une d in a state of 
gioitu punty Wohlei and Bull: also obtained, though m an 
impure state, whit were subsequently lecogmzed by Fncdel and 
.Lrdtnbmg as silicon-chloioform and is silicon foimic anhydude 
Space does not allow of moie than a meie reteicnce to Wohler’s 
icseaichos on metallic oi seminietallio nitrides What Yve know 
ot this as yet little undeistood class of bodies, with barely an 
exception, came out of his laboiatoiy, if it was not done by himself 
m the stmt sense of the woid And only a lefcunce can be 
made to the numoious piocessts which Wohler, in the couise of lus 
long labotatory practice, has woiked out foi the preparation of puie 
chemicals, ana for the execution of exact analytical separations 
lie had better woik to do than to take up analytical problems 
foi their own sake, but what he did m this direction incidentally 


amounts to i gieat deil Tin anil} sis of mctcoiites \\ is ( no of his 
faioiuite siecnltics, — oik of Ins lesults bum, the dis oici} of 
oiganic matte l m a me finite which he e\umned m 1861 

4 .s i teachci W lilei lanks with Liebig anl L l/ilius In i 
sense he Y\as tin neatest of the tlnei Lei/ciius nuei ha l tlu 
oipoitumt) to tcaeli lugt liumbcis ot students m his labuitu}, 
and Lit l lacked the mill} si leln ss si ehai nt( ustie of the G t 
tinmen libontoiY is long as it leilly w is umlei W hlei s jeisoial 
duectiui Out student misfit wish t> woik on oi^uu ehcmisL}, 
nndhei on nunei ils a thud cn m t illm^y a fouith on 1 ae eh 
incuts, let thtin ill goto 1 laid, md all is well is tin fifth or 
sixth woull hn l tlrcms his 111 tire n n lit jli e Th it hk 1*111 
these eiieiunstinccs wis iblo tj do much litex uj \oik is tiulj 
in in elk us His (rtu ittn s In Cli ) 11 which 11 lublisliel mon> 
mouslj at hist, las \ isse 1 through man} chtiuis md 1 11 ti ins 

liteu into Yuious tmi^n lin^ui^ts — hcyci unt lLunit 1 } into 
Ln^lish A moie Yaluible teiclmi^ book still, an 1 m nu um ju< 111 
its ch 11 if tei is lus e\( ell nt Via t s chr Jib in) n m dtt the ; uhuh 
l ahfs (entitle 1 111 the second edition Mint ul l 1 ol /sc li Lei 
y rlt t) ot which wo haie two Bullish tAnsl itions lo a mm 
hi e him the compilation of citlici ho A pul ibly gi\c little 
tioublc wlnt must lmo taken up a very lu^< ^oitun of lus 
y ilu ille time are his ti ansi itions ot her /elms s Lih l u k do the iif 
ml ot ill the su cessne volumes of Bci^eliuss * Tulin hn ht 9 which 
only thus Ixcmy, le illy avail ible to the scientific wall at lai^e 
Tiom I 808 , tor, W hlei YYasonc ol the editors of Liebigs i mala? 

Wohlei s list publication ( 18 e> 0 ) tieats ot 1 new km l of ^ahanic 
element m which the one mctaL aluminium seivcs foi 1 lthu pole 
A vu> excellent lno H i vfli) cf Wohlei ty Hofmann is published m tl e Peuchle 
d } do t then ch n f n Gcidl h ijt foi ISb* (W D ) 

ftTOHLGEWTH, *Michael (1134-1519), an able 
painter of the school of riancoma, of \Ahich Nurembcig, 
wheie I 10 was born m 1134, was thochi.et artistic centre 
Little is known of his pnvate life bejond the tact that m 
1 172 ht mauied Iho widow of Hie pamtei Hans Plcyden 
wuifi, whose son WLlhelm woiked as an assistant to his 
stepfather The importance ol Wohlgemuth as an axtist 
rests, not only on his own mdi\ idual paintings, but also on 
the fact that he was the head of a laige workshop, m winch 
many different branches of the fine aits weie earned on 
by a & ieat number of pupil assistants, including Albeit 
Duiei (see vol vu pp 555 56) In this aldui not only 
large altar pieces and other sacied paintings wcie executed, 
but also elaborate letables m caived wood, consisting of 
crowded subjects m high relief, richly decoiated with gold 
and colour, such as pleased the father doubtful Teutonic 
taste ot that time (see p G48 infra) Woodengiavmg 
was also earned on m the same woikshop, the blocks being 
cut fiom Wohlgemuth’s designs, many of winch are lemaik 
able foi their \ igoui and clever adaptation to iho special 
necessities of the technique of woodcutting Twodarge and 
copiously illustrated books have woodcuts supplied by 
Wohlgemuth and his stepson Wilhelm Pleydenwuiff The 
first is the aS hat hamniei tin wah en Rn< hthanie) des Utils, 
printed by Kobeiger in 1491 , the other is the Ihbtoi ia 
Mundi, by bchedel, 1493-94, a sort ot encyclopaedia, 
usually known as the Nuiembwq Cluonidi 9 which attained 
a veiy high degice of popuianty at the time, and is now 
highly valued, not for the text, butrfor its lemaikable 
collection of spirited engravings 

Among the paintings asuibed to Wohlgemuth a laige 
number are cleaily the woik of loss able assistants, but 
those by the hand of the master himself possoss nicnt oi 
a veiy high order, m their uch eoloui, powerful diawmg, 
and refined delicacy of finish The eailiest known woik 
by Wohlgemuth is a letable consisting of foui panels,* 
dated I4G5, now m the Munich galleiy, a decoiati\e 
work of much beauty In 1 479 he painted the retable oi 
the high altar m the church of St Mary at Zwickau, which 
still exists, receiving for it the large sum of 1400 gulden 
One of bis finest and laigest works is the great retable 
painted foi the church of the Austm friars at Nuremberg, 
now moved into the museum , it consists of a great many 
panels, with figures of those saints whose worship was 
specially popular at Nuremberg, In 1501 Wohlgemuth 
was employed to decorate the town-hall at Goslar with a 
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large series of paintings ; some on the ceiling are on panel, 
and others on the walls are painted thinly in tempera on 
canvas. As a portrait-painter he enjoyed much repute, and 
some of his works of this class are veiy admirable for 
their realistic vigour and minute finish. Outside Germany 
Wohlgemuth’s paintings are scarce : the Boyal Institution 
at Liverpool possesses two good examples, — Pilate Washing 
his Hands, and the Deposition from the Cross, parts prob 
ably of a large altarpiece During the last ten years of 
hi^ life Wohlgemuth appears to have produced little by 
his own hand. One of his latest paintings is the retable 
at Schwabach, executed in 1508, the contract for which 
still exists. He died at Nuremberg in 1519. 

WOLCOT, John (1738-1819), painter and satirist 
under the pseudonym of Peter Pindar, was son of 
Alexander Wolcot, sprgeon atDodbrooke, adjoining Kings- 
bridge, in Devonshire, and was baptized there 9 th May 
1738. He was educated at Kingsbridge free school under 
John Morris, at the Bodmin grammar school, and in 
France, and as the result of this training was well 
acquainted with Greek and Latin, and spokfe French with 
facility. For seven years he was apprenticed to his uncle, 
John Wolcot, a surgeon at Fowey, and it was intended 
that he should in due course succeed to the practice. 
Among his uncle’s patients were Sir William Trelawny and 
his household, at Trelawne, near Fowey, and when Trelawny 
went to Jamaica as governor in 1769 he was accompanied 
by Wolcot, who had now qualified as M.D. of the uni- 
versity of Aberdeen (8th September 1767). Considerable 
ecclesiastical patronage was in the gift of the governor of 
Jamaica, and, to render himself eligible for any desirable 
living which might fall vacant, Wolcot returned to England, 
and was ordained deacon on 24th June 1769 and priest on 
the following day. WitJjL these qualifications he once more 
repaired to the West Indies, and in 1772 became incumbent 
of Yere, Jamaica, but on the death of his patron (11th 
December 1772) he bade adieu to the colony, and on his 
arrival in Englanchsettled as a physician at Truro. Party 
politics ran high in that borough, and Wolcot threw him- 
self into the fray, making an especial butt of an influential 
merchant, afterwards the representative of Truro in par- 
liament. In consequence of those indiscretions he left 
in 1779, and in 1781 he fixed his permanent abode in 
London. Ho brought with him the young Cornish artist 
John Opie, whose talents in painting received the enthu- 
siastic admiration of tht doctor. Wolcot exerted himself 
energetically in spreading the fame of his young protegd 
by puffs in the papers and by introductions to the leaders 
of fashion. 1 From this date he dropped the profession 
of medicine, as he had previously thrown off his clerical 
orders, and earned the means of subsistence by his satirical 
productions. Wolcot had long dabbled in poetry. His 
first effusion, on tljp recovery of the elder Pitt from gout, 
is said to have appeared in Martin’s Magazine , about 1756, 
when he was resident at Fowey, and he dictated verses until 
within a few days of his death. Many of his serious pieces 
were marked by taste and feeling, and his translation of 
Thomas Warton’s Latin epigram on sleep dwells in the 
memory through its happy simplicity. After his settlement 
.in London he threw off with marvellous rapidity a succession 
of pungent satires. George >311. was his favourite subject 
of ridicule, and his peculiarities were described or distorted 
in The Lousiad, Peeps at St James’s, The Royal Visit to 
Exeter. Two of WolcoFs happiest satires on the w farmer 
king ” depicted the royal survey of Whitbread’s brewery 
and the king’s wonder how the apples got into the apple 
dumplings. The most entertaining biography which the 
English language has yet produced was ridiculed in An 
E pistle to J am es Eomell, and in a piece o n the rival 
1 See Opfe &id Us Works, by J. Jope Rogers. 
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biographers, happily called Boezy and The loading 

man of science and the adventurous traveller foil under 
his lash, — the former in Sir Joseph Banks and thi Emperor 
of Morocco, and the latter in a Complimentary Epistle to 
James Bruce . When Wolcot came to London with his 
rough artistic genius from the west his hand was directed 
against the painters of the day who had already established 
their reputation, and Ms Lyric Odes to the A cade m a tans 
often turned their modes of painting into a je&t with 
marvellous effect. Woleojwas himself no mean artist, and 
in 1797* there was published Six Picturesque Views /torn 
Paintings by Peter Pindar , engraved by A Ik in, ILis 
knowledge of the art of painting lent force to his strictures 
on the academicians of the age. In 1795 he disposed of 
his works to the booksellers foi an annuity of €250 a 
year, which he lived to enjoy for many more years than 
the purchasers expected or desired. His vaTlCus pieces 
were published in 1796 in four octavo volumes, end they 
w ere often leprinted. His satires are said to have exorcised 
such an effect on public opinion that the ministers pressed 
upon him g Government pension, on condition that he 
refrained from any further attacks on the king’s 2 >eculiariiics; 
but it is also asserted that he speedily declined to accept 
it any Jonger, and that he even returned the mono} s which 
he had. received. Like many another ridiculer of the 
idiosyncracies of others he was himself very susceptible 
to criticism, and for some attacks made on him by Gifford, 
the editor of the Quarterly Review, he attempted to belabour 
his satirical opponent in Wright’s shop iu Piccadilly, but 
Gifford was too quick for him, and Wolcot was soundly 
thrashed. He died at Latham Place, Comer’s Town, 
London, on 14th January 1819, and seven days later was 
buried near Samuel Butler, the author of Hud i bras, in the 
vestry vault in the churchyard of St Paul’s, Covent Garden. 

Polwhele, the Cornish histoiian, was well acquainted with "Wolcot 
in his early life, and 1 ho best account of his residence in the west 
is found in wol. i. of Polwhele’s Traditions and in PolwheLt’s Bio- 
graphical Sketches, vol. ii. Cyras Podding -was a frequent visitor 
at the old man’s house, and has desciibed Wolcot’s later <la}s in 
his Past Celebrities , vol. i., and his Fifty Years’ llccolh ctions, vols. 
i. and ii. John Taylor, “everybody's Ta>lor,” lived “on the 
most friendly footing with tho doctor," who figures in the Records 
of my Life. Wolcot’s humour was broad, and ho e.tied little 
whether he hit above or below the belt, but ho had a keen eye toi 
the ridiculous, and was endowed with a wondrous facility of 
diction. 

WOLF. The zoological position and general characters 
of the wolf ( Canis lupus) are described in the article 
Mammalia (vol. xv. p. 438), where the difficulties that 
naturalists meet with in separating and defining the 
numerous variations of the animals called wolves, dogs, 
jackals, and foxes are shown. The true wolves are 
(excluding some varieties of the domestic dog) tho largest 
members of the genus, and have a wide geographical range, 
extending over nearly the whole of Europe and Asia, and 
North America from Greenland to Mexico, but they are 
not found in South America or Africa, being replaced in 
both of these continents by various species of jackals and 
foxes. As might be expected from this oxtonsive range, 
and the varied character of the climatic conditions of the 
countries they inhabit, they present great diversities of 
size, length and thickness of fur, and coloration, although 
resembling each other in all important structural characters. 
These differences have given rise to a supposed multiplicity, 
of species, expressed by the names of C7. lupus, C. Jyeaon 
(Central Europe), C. lamyer and C . niger (Tibet), C, 
pallipes (India), C. occidentalis , C. nubilis, C. mexicanus, 
&e., of North .America, but it is very doubtful whether 
these ought to be distinguished as other than local 
varieties. In North America there is a second distinct 
smaller species, called the coyoto or prairie wolf 
(Canis laJtram), and perhaps the Japanese wolf (C. 
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hodophylaj') may also bo distinct, although, except for its 
smaller size and shorter legs, it is scarcely distinguishable 
from the common species. Though generally distributed 
throughout the Indian peninsula, the wolf it, not found in 
Ceylon nor in Burmah and Siam. The ordinary colour of 
the wolf is a yellowish or fulvous grey, but specimens 
have been met with almost pure white and others entirely 
black. In northern countries the fur is longer and thicker, 
and the animal generally larger and more powerful than in 
the southern portion of its lange. * Its habits aie similar 
everywhere, and it is still, anti has been from time imme- 
morial, especially known to man in all the countiies it 
inhabits as the devastator of his hocks of sheep. Wolves 
do ribt catch their prey by lying in ambush, or stealing up 
close to it, and making a sudden spring as the cat tribe do, 
but by fairly running it down in open chase, which their 
speed aitdf remarkable endutancc enable them to do, and 
usually, except during summer, when the young families 
ol cubs are being separately provided for by their parents, 
they assemble in troops or packs, and by their combined 
and persevering efforts are able to overpower and kill even 
such gieat animals as the American bison. *It is singular 
that such closely allied species as the domestic dog and 
the Arctic fox are among the favourite prey of wolves, 
and, as is well known, children and even full-grown people 
are not unfrequently the objects of their attack when 
pressed by hunger. Notwithstanding the proverbial 
ferocity of the wolf in a wild state, many instances are 
recorded of animals taken when quite young becoming 
perfectly tame and attached to the person who has brought 
them up, when they exhibit many of the ways of a dog. 
They can, however, rarely bo trusted by strangers. 

The history of the wolf in the Biitish Isles, and its gradual 
extirpation, has been thoroughly investigated by Harting m his 
woik on fitimd BritibU Anrnah, from which the following account 
is abridged. To judge by the osteological lemams which, the ic- 
searches of geologists have brought to light, there was perhaps 
scarcely a county in England or Wales in which, one tune or 
another, wolves did not abound, while in Scotland and Inland they 
must have been still more nuinoious. The fossil lemains pvhich 
have been discovered in Britain aie not larger than, nor in any 
way to be distinguished from, those of European wolves of the 
present day. Wolf-hunting was a favoinito pursuit of the ancient 
Britons as well as of the Anglo-Saxons. In Athelstan’s reign these 
animals abounded to such an extent in Yoikshiie that a letieaf 
was built by one Acehorn, at Flixton, near Filey, wheiein travel] c i s 
might seek refuge if attacked by them. As is well known, gieat 
efforts were made by King Edgar to reduce the number of wolves 
in the country, but, notwithstanding the annual tribute of 300 skins 
paid to him during several years by the king of Wales, he was not 
altogether so successful as has been commonly imagined. In the 
reign of Henry III. wolves were sufficiently numerous in some 
parts of the country to induce the king to make grants of land to 
vaiious individuals upon the express condition of their taking 
measures to destroy these animals wherever they could bo found. 
In Edwaid II, ’s time, the king’s forest ot the Peak, in Derbyshire, 
is es|)ociaIly mentioned as infested with wolves, and it was not 
until the reign of Henry VII, (1485-1509) that wolves appear to 
have become finally extinct in England. This, however, is lather 
a matter of inference from the cessation of all mention of them in 
local reeoids than from any definite evidence of their extirpation. 
Then last letreat was probably in the desolate wolds of Yorkshire. 
In Scotland, as might he supposed from the nature of the countiy, 
the wolf maintained its hold for a much longer period. There is a 
well-known story of the last of the race being killed by Sir Ewen 
Cameron of Lochiol in 1680, but there is evidence of wolves having 
survived in Suihorlandshire and other parts into the following 
century (perhaps as late as 1743), though the date of their final 
extinction cannot be accurately fixed. In Ireland, in Cromwell’s 
time, wolves were particularly troublesome, and said to be increas- 
ing in numbers, so that special measures were taken tor their destruc- 
tion, such as the offering of large rewards for their heads, and the 
prohibition (in 1652} of tbe exportation of “ wolf-dogs,” the large 
dogs used for hunting the wolves. The active measures taken 
then and later reduced Ihoir numbers greatly, so that towards the 
end of the century they became scarce, but, as in the case of the 
sister island, the date of their final disappearance cannot now be 
ascertained. It has been placed, upon the evidence of somewhat 
doubtful traditions, as late as 1766. 
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It is entirely owing to thm insulai position that the Biitisli 
Islands have been able to ( Jeai them -elves of these lounuLihlo and 
dost motive animals, foi the neighl joining imuitiyol Fiame, with 
no natuial hamus to picvent then mansions It nn the vast conti- 
nent to the ea&t, is still liable every \\ mtci to visits liom numbeis 
of them, as the following liguies indicate. Government uwaids 
were paid m 1883 fui 1316 wolves lUstioyed, m 1884 lor lOo.l, in 
1885 tor 000, and in 1S80 foi 760. The im lease oi the ieward 
just beloio the lust-named dato scorns thus to have had some dleit 
in lessening the uuinbet. (\V. 11. P.) 

WOLF, Friedeiuti August (17*09 -Id 24), was bom in 
1739 at Hainroile, a little village not far from Nordliaiv>eu, 
iu the province ot Hanover. Ili* father, who was village 
schoolmaster and organist, was in his way an enthusiast in 
education, and gave his son whatever advantage is to be 
gained by the earliest possible cultivation. In time the 
family removed to Nordliausen, and them young Wolf 
went to tlio grammar school, whero r he soon acquired all 
the Latin and Greek that the masters could teach him, 
besides learning French, Italian, Spanish, and music. 
This, however, was in the earlier and (as ho himselt 
regarded it) tho idler part of his schooltime. He pre- 
sently took "his education into his own hands, devoted 
himself entirely to classics, borrowed books wherever he 
could, and rapidly stored his young and powerful memory 
with their contents. The precocity of his attainments was 
only equalled by the force of will and confidence in his 
own powers which characterized him throughout life. 

After two years of solitary study, at the age of eighteen, 
Wolf wont to the university of Gottingen. His first act 
there was a prophecy — one of those prophecies which spring 
from the conscious power to bring about their fulfilment. 
He had to choose his* “ faculty,” and chose one which then 
existed only in his own mind, the faculty ot “philology.” 
What is even more remarkable, the omen was accepted. 
He carried his point, and was enrolled as he desired. 

Wolf’s relations with Heyne* who was then the chief 
ornament of Gottingen, fomi an unpleasant chapter, which 
may well be passed over here, lleyne was a scholar of 
little force or originality, but he was *ne of those who, by 
their power of assimilating and transmitting the thoughts 
of others, often rise to the highest reputation. Wolf soon 
left him, and fell back upon the university library, from 
which ho borrowed with his old avidity. 

During the years 1779-83 Wolf was a schoolmaster, 
first at Ilfeld, then at Osterode. His success as a teacher 
was striking, and he found time to publish an edition of 
the Symposium , which excited -notice, and led' to his pro- 
motion to a chair in the Prussian university of Halle, 

The moment was a critical one in the history of educa- 
tion. The literary impulse of the llenaissanco was almost 
spent ; scholarship had become dry and trivial. A new 
school, that ol Locke and Bous&eau, sought to make teach- 
ing more modern and more human, but at the sacrifice 
of mental discipline and scientific aim. Wolf was eager 
to throw himself into the contest on the side of anti- 
quity. In Halle (1783-1807), by the force of his will 
and the enlightened aid of the ministers of Frederick the 
Great, he was able to carryout his long-cherished ideas, and 
found the science of philology. By one of England’s insular 
aberrations, the word “ philology ” threatens to be confined 
to the study of the forms of language. Wolf defined it bo 
be “knowledge of human nature as exhibited in antiquity.” 
The matter of such a science, ho held, must be sought in 
the history and education of some highly cultivated nation, 
to be studied in written remains, works of art, and what- 
ever else bears the stamp of national thought or skill. It 
has therefore to do with both history and language, but 
primarily as a science of interpretation , in which historical 
facts and linguistic facts take their place in an organic 
whole. Such was the ideal which Wolf had in his mind 
when he established the philological seminar ium at Hallo. 
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V\ olf s writings in il e little show in a libiai> and \mlc 
always c uloidmitc t ) Ins toatbm n J)uimg Ins turn at 
llalk he ] ubhsli ci his comm nt ly on the L(\ U te (17^9) 
— which Lst d to his pu|il, Vu Loukh, the Ft fit 
1 in yoj iih s — xud i little lxtu 111 Pt / / m m to 
Jlcm i 11 ib 1 )ol ill x t ik with which hi name 

is clucH) nssoaaiel \v is tluovui ofl m conq a lone haste 
t me t an mime hit need It his ail the incuts of a 
n i at iitco ol ot il teaclm^ — command of method, su^ 
^estiscuess lie dth oi view Lhe leid i does not tool 
tilt he has to do with i tl 1 ut with l at ideas, 
winch aie 1 ft to beu hurt m his mind ( ee lie uli ) 

Lhe Halle [iof ssu hip ended tnguallj, and with it 
the Ini iy and jr rluetm jenod ct Molts life He wa o 
swqt aw i} and hi university with lnm, b} the delate 
ol the liench invasion A puntul Hoorn oppessed his 
iem lining yeas (lS07-^4) which he spnt at Lerlin 
lie bceanie so h it tic us and into lei ant is to alienate some 
of his warmest fiitnds He gained a pi tee m the dq ill 
ment of oducition tluouji the exutions ot W von 
Humholdt When tl is became unendui able, lie once moie 
took a piofe soiship But he no longei tau to ht with his 
old success, and he wiote vuj> little His most finished 
work, the D list lltoiq d r Alfeithummi v s h i)t , though 
published at Beilm (1S07) belongs csstntiallj to tho Halle 
time At length his health gave waj He was advi&ed 
to tiy tho south ot 1 1 ante Ho got as lai as Mai sillies, 
and was laid m the classic soil ot tint ancient Hellenic 
city 

lhe chief source oi tl is si etch has be n the almuxblc whole by 
Mi M uk P'lltison m the JS r ith Hi i i h u w of June lb6 r > soon 
(w Lelievc) t> 1c iqimtcd ly th Claiuilin Picss bme the 
date of that aiLid wolfs A 1 i it, S hujttn have b eii e hted ly 
G Leinlnid} (IIillc I860) Ih voi! s not inclu h l m th it col 
latum aie the J* ol qo nc la the Zcfte s to Ifaj ic (Lulin 1797) the 
con mcntiiy on the I pti i s*Hall 17S9) m l a tianslahon of the 
(1ml of Anstophinc (Leilm 1811) To these must bt idlul 
tho foi bmj i on Ihml i -w taken fiom the notes of i jupil, 
and bled 1 y Usteu (Bom 1830) (DBM) 

WOLFE, Giiakess (1791-1823), autkoi of lhe Lurial 
of fro John 2fooi e, born m Dublin m 1791, was an 
Tush cleigyman, cuiate oj^Ballyclo^,, m Tpone, and aftei 
wax<L of Donoughmore The poem seems to have been 
* written when Wolfe was «till a student m Tunity College, 
Dublin, and it originally appeared m an lush newspaper 
(the Natty Tdtqtaph) m 1M7 The initials C W weio 
affixed to it at fust, but as it was quoted fiom newspaper 
to newspaper these were Chopped, and, eventually finding 
its way into the Edinbuu/k Animal Pegutu, it was claimed 
foi and by ab many people as Punch s famous advice to 
those about to many Wolfe’s Trinity College friends 
came to tho rescue, and one of them (Archdeacon Bussell) 
wroto a memoir which, m spite of its bem 0 one of the 
dullest memoirs evei wutten, went through at least eight 
editions — a eunous. testimony to the popularity of the 
poem Wolfe died of consumption at Cork m 1823, at the 
eaily age of ihuty two 

WOLFE, Jambs (1727-1759), the hero of Quebec, was 
the son of Lieutenant General Edwaid Wolfe, and was born 
m the vicarage of Wcsterham, Kent, on January 2, 1727 
At an early age he evinced a keen interest m the adventures 
and achievements of war, and at thirteen accompanied 
his father to Outagena Obtaining a commission as 
ensign m the 12th regiment of foot m 1741, he embarked 
tor Flanders on tho 10th May of the following year, and 
dui mg the campaign oi 1743, m which he acted as 
adjutant, he was present at the battle of Dettmgen Hav 
mg exhibited, rn addition to high courage, a rare talent for 
command, ho received while jet a youth a commission, on 
3d June 1744, as captain m the 4th or king’s regiment of 
foot, and shortly afterwards was made brigade majoi In 
this capacity he took part in the suppression of the 
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i cl ell ion of 1715, bein^, present both at Ialknk and at 
Cube den In Januaiy 1717 be sailed for the Continent, 
tnd foi his valoui at tho battle ot Lawfcldt on the 2d July 
he received tho public thanks of the comnnnlei m chief, 
the duke of Cumberland On 5th Januaiy 1719 he was 
gazetted majoi of the 20th legiment, and m the following 
} oai lie became lieutenant colonel In this positi jn he 
be^an to manifest those gieat qualities as a comm mder 
which weie the seciel of his success, and, whifi intioduein^ 
into the legiment tkat^poifpct disc.qliiic neccssaiy tr the 
hi 0 hest jtlofiuency, secuied the personal affection c* aim st 
eveiy soldiei In tho luckless Bo lietoit o\]_oditun h 
was quaiteimastei ^eneial and ly his dishing ^ ill anti y 
attracted tho special notice of Pitt When tlieicf ai e 1 1 w i 
decided in 173S to send an expecbtion to Cape Licton undei 
Amherst, Molfc was appointed by Pitt bn^adiei & enei il 
Under the eye ot Amheist and Admnal Bo^c i^CTl he eon 
ducted the landing at Louishurg tinou^h a ho av y ^uii and in 
face of the well dnected file of the enemy He himself was 
the hist to land, and forming his division into compact oidei 
attacked and # cairicd with the bayonet the ncniost lunch 
batteiy, attei which ho foimod the camp Chiefly thiongh 
his aident energy the siege operations weie bicu 0 ht to a 
successful issue aft& an investment of six months Wolfe 
then ea a eily uiged an attack on Quebec, expressing his 
determination to leave the service if nothing fuithei was to 
be done Pitt not only acted on his adv ice, but selected 
him as the leadei of the difficult and almost chimencal 
enteipnse Quebec, besides being otion^ly foitiiied, was 
occuj. led by forces which greatly outnumbered those place d 
at Wolfes disposal Moieovei, Montcalm the Eiench 
eommandu had in open countiy behind him foi supplies, 
and w is only called upon to protract the defence behind 
his lampaits till the resources of the besiegeis weie 
exhausted It was incumbent on Wolfe to foice Montcalm 
to ^ive battle, and this could only he effected by 
manauvies flf the most daimg kind Aftei bombaidmg 
the city from the heights of Point Levi, Wolfe made an 
attempt, 29th June 1759, to attack Montcalm s camp m 
fiont, but his mstiuctions weie not earned out with suffi 
cient accuiacy, and foiesecmg that uietnevable disaslei 
was imminent he found it necessary after the attack had 
begun to recall Ins troops and retne As the enemy were 
now on then guaid agamst a second attack of a similai 
kind, Wolfe saw that the pioblem must be solved by some 
other method, and after some time spent m caieful con 
sidetation he hit upon a still moie daring plan In tho 
evening of the 12th September with 5000 men he silently 
descended the St Lawrence m boats, and, scaling the 
heights of Abiaham m the daikness, diew up lus loices on 
the plains so as to cut off Montcalm s supplies Tho 
audacity of the movement was too much foi Montcalm’s 
patience On his attention being called to it he exclaimed 
“ Oui, je les vois ou lls ne doivenfc pas 6tie, je vais les 
bcrasei ” But the genius of Wolfe was equal to the 
occasion With calm self possession lie foi bade a single 
shot to be fired till the enemy weio within thirty y aids 
The crushing volleys with which they were then met, 
followed by an impetuous attack with the bayonet, was 
decisive of the action While leading a charge at the 
head of the Louishurg grenadiers, Wolfe had one of his 
wrists shattered by a shot, but wiappmg a handkerchief , 
tound it he kept on Another shot struck him, and he 
still advanced, when a thud lodged m his breast While 
he was lying m a swoon some one near him exclaimed, 

“ They run, see how they run 1 ” “Who run 1 ” demanded 
Wolfe, like one roused fiom sleep “ The enemy,” was 
the answer, " they give way everywhere ” Wolfe then 
signified that a legiment should be sent down to Charles 
river to cut off their retreat, and on learning that his 
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orders had been obeyed he turned on his side, and 
murmured us his last woids “ Now God bo praised, I will 
die m peace 'Montcalm, the Fiench commander, was 
mortally wounded m the same action, and died soon alter 
wards By the suuendei of Quebec Canada was lout to 
the lionch 

S e ^lijit T fo of Mi ) ) Ceir 1 Jnnn Wolfr (1864) ml 
Tail mm Moitcaf i end Wolfo (2 \oL , 1884) 

WOLTENLUTITL, a small town m the duchy of 
Biunswick is situated on both ban^-s of the Okei, 7 miles 
to the south of Liunsvuck % It contains vauoiis mmoi 
tubunals, some schools, and a small gainson, and it 
carnes on a lew unimportant manufactures (machmuy, 
ccppei goods lmcn cork picseives, tic ) Wolfenbuttel, 
m fact, may be accepted as tolerably representative of the 
average dull German provincial town, clinging moie or 
less faithfully to the traditions of the period when it was 
the le idence of the d*cal family It owes its chief 
interest to its connexion with Lessing, who was ducal 
librarian there fiom 1770 till his death m 1781 The old 
library buildra 0 , designed m 1723 m imitation of the 
Pantlioon at Rome, contains a maible status of the poet 
The libmy, including 300,000 punted books and 7000 
MSS, has, liowevei, been transferred to a large new 
Renaissance edifice, opened in October 1887 It* is espe 
cially uch m copies of the Bible and in books of the early 
Refoimation peuod Opposite the old libiaiy is the 
palace, occupied since 1835 by a theatie, a law court, and 
a seminary Ihe ducal burial \ault is m the chuicli of 
St Mary There aie two othei Evangelical churches and 
a Roman Catholic church in Wolfenbuttel, and perhaps 
tlie only other notewoithy building is the laige prison 
The ancient fortifications have been eonveited into pio 
menadrs, once a favourite lesoit of Lessing In 1885 
the population of Wolfenbuttel, meludm 0 the suburbs of 
Auguststadt and Tuliusstadt, was 13 455 The u Wolfen 
but tel Eiagments are alluded to under Lessjng, vol \iv 
p 4S1 , see also Rojmapcts 

A castle is said to h m been founded on the site of Wolfenbuttel 
ly i nm^iaac of M isstn il out 1046 When tins m 1267 
to be the usiduico of the eaily Brunswick oi 'Wolfenl uttcl line of 
omits a tiwn gia luilly giav up around it In 1542 it was taken 
b) tlio Saxons and Hessians who howenei ( vaouitel it five )cu<? 
lit i attoi the little of Muhlb ig In the Tlmtvleais m 
funol641 IlcSwehsh unlu Wian b el aril h mgsnmik 1c lento 1 
th kustinns rui lu the atchlul c Leopoll at "V\ olluibuttel He 
1 >wn | asset wl 11) into the ] ossc&sion of the Lrunswick Y olfen 
1 uttol fund) m lb71 an l foi n ail} one hundied )tais cnjojil 
the li-*tn<tivn ot bun" the ducal cifitil In 1754 howevoi 
Dul e f bales franshued the tinea 1 icsuleuc to Brunswick, a blow 
fiora which Wolfcnluttel Ins nevei lecovoied 

WOL1T, Caspar Epildrich (1733-1794), who is 
justly reckoned the founder of modern embryology, was 
boin at Berlin m 1733, and studied anatomy and 
physiology undei Meckel, and latei at Halle, where he 
graduated m medicine m 1759, his thesis being his famous 
Thona Genemtioms After serving as a surgeon m the 
Seven Years War, he wished to lecture on anatomy and 
physiology m Reihn but being refused permission he 
accepted a call fiom the empress Catherine to become pro 
fes&oi of those subjects at the academy of St Petersburg, 
and acted m this capacity until his death m 1794 
M hilc the tbeorj of u evolution m the crude sense of a simple 
growth m sz/e and unfolding of organs all | reviously existent ra the 
germ w*im m possession of tbo fiell his researches on tho develop- 
mout of the alimentary canal m the chick fast clearl) established 
the onveisc view, that of epujencsi'* % e , of piogiessive formation 
md hif rentntion of organs from a germ primitively homogeneous 
(see Emcpvotooy, vol vm p 165) He also largely anticipated 
the modern ( conception of embryonic layers and is sail even to have 
foreshadowed the cell theory It is certain th it ho discerned, long 
befoic Goethe the loaf) homology ot the puts of flowers 

WOLEE, Christian (1679-1754), is an important 
figure m the history of philosophy, and his life has more 
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dramatic rntoicst than rs usually the ca 0 with an acadcmi 
teacher He was the son of a tamtu, and was b 111 at 
Breshu on the 24th January 107 9 His fathci had dedr 
cated him before his bu th to 1 life of learning ha\ in 1 ten 
disappointed himself msimriu aspirations, and Wolff at 
rordmgly lecen ed a gy n nasiurn traimn m Eresl tu, wli nee 
he proceeded in 169) ^0 the unrvcwty ol Tern Mi the 
matics and physics formed at first Ins chief ttraeuoi to 
which he soon idded \ hilo^opliy Tic stud ed the C ai U snn 
philoso} by as well as the works ot Giotius anu Pufcn kif 
but was chiefly influenced by l^cluinlnust ns Vil 1 
Muiti In 1703 lie qualified as 41111 docent m Ihe 
unncisity ot Leipsic, whore he lectuiedtill 170b \ hen lie 
was called as professoi cf mathematics to Halle Let no 
this time he had made the acquaintance of Lubnitv, of whose 
philosophy his own system is a modific tlion In Halle 
Wolit limited himself at first to mathematics but on the 
departure of a colleague he annexed physics mid presently 
included ra his lectures all the main ph losoplucal 
disciplines He followed the example ot Xhomasms m 
lecturing in German instead of Latin This fact, and the 
remarkable dearness of his exposition, causedhis class looms 
to be crowded *He also became known as a wntei to a 
widei aide, and was made member of the Royal Society 
of London and the Academy of Lei Ira But the claims 
which Wolff advanced on behalf of the philosophic leason 
appear ed impious to his theological colleagues II rile w as 
the headquarters of Pietism, which aftu a long sUug b le 
against the ligidity of the oldei Lutheran dogmatism, 
had itself assumed the ehaiactenstics of a 11 e v orthodoxy 
This orthodoxy, represented by Joachim Lan a e and A H 
Tranche, considered the cause of supei naturalism en 
dangered by a philosophy which piotesscd by the un 
assisted reason to piesent thf whole universe is a rational 
and nece&sai ily detci mined system Wolff s pi ofessed ideal 

was to base theological truths on evidence ot mathematical 
ceititude Personal grounds accentuated the bitterness 
btrife bioke out openly in 1721, w£ien Wolff, on tho 
occasion of laying down the office of pio xectoi, delivered 
an oration “On the Moral Pfylosophy of the Chinese, 
ra which lie praised the purity of the moral precept* of 
Confucius, pointing to them as an cadence of the pow a • 
of human leason to attain by its own efforts to moral tiuth 
The attacks and accusations in connexion with this 
address were unsuccessful at the time, but Wolff con 
turned to give offence to his colleagues, and t<? Lango in 
particular, by his actm ra the filling up of university 
chans, and m 1723 a disappointed pupil, a docont ra the 
same university, published a hostile criticism upon Wolff 0 
system, at the instigation, it is said, of Lange This w is 
contrary to university etiquette and statute, and Wolff some 
what injudiciously appealed to the Government foi an ra 
tei diet upon such attacks Ho succeeded in obtaining this, 
but his enemies retaliated by sending to couit a united 
representation of the dangerous character ot his mows 
Thiough a worthless courtier, they gained the eai of the 
king, Frederick William I ; by a conciete example, which 
touched him most nearly If one of His Majesty’s 
famous gienadiers at Potsdam should desert, the king 
would have no right, it was repie&ented, upon the principles 
of Wolff, to punish the man, seeing that he only did what 
it was necessarily predetermined that he should do The 
result of this representation was swifter and more drastic 
than Wolffs bitterest enemies had calculated on On tho 
13th November 1723 a cabinet oidcr arrived ra Halle de 
posing Wolff from his office, and commanding him to leave 
Halle and quit Prussian territory within forty eight hours on 
pain of a baltei The same day Wolff passed into Saxony, 
and presently proceeded to Marburg, to which university he 
had received a call before this crisis The landgrave of 
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Hisse leooived lnm with cveiy mniL of distinction, and 
the cncunistinies of hi*» expulsion drew iinivcisnl attui 
t ion to Ins philosophy It was everywhere discussed, and 
ova two lmiulitd book^ aud pamphlets ippcxiod toi oi 
a unst it Idoie 1 7 "57, not lockunni-, the s> tematic 
licitises ot "Wolff and lus followers The seventeen years 
wln< h Wolffc s| cut at Mnbiug witnessed the publication of 
his duct woik , and the use oi his philosophy to almost un 
disputed sway thiou^lumfc (iumairy His earlier ticitises 
wuc, like Ins ] ctuics, composed m Genian — a ticiti e on 
io^ic, called Vamunttif (rid uihn von den iu ift u dis 
mt n sold a In n V< t stand s ( 1 7 1 2) , x met xj. by sic Vo n nnfUqe 
(rid anion ton C off , do W< It, vnd d ) Sc h <h s Mens hen, 
au(h alh) Din je uhakaupl (1710) , tieatises on ethics and 
polities with similai titles (1721) , thiee on the philosophy 
oi natuie (1733- 4-5)^followcd by an cncy clopofoic i e\ lew of 
his system m 1726 Iiom that time he began to go over 
the sxme giound moie fully and methodic illy in a senes 
ot Latin woiks The logic, ontology, cosmology, and cm 
pineal psychology appeued between 1728 and 1732, 
followed by the lational psychology and natmal theology 
m 1731 Mem while, aitei some year the king of Piussia 

made ovei lures to Wolff to return, and 1m 1739, by the 
uony of events, a cabinet oidci piescnbed the study oi the 
Wolffian philosophy to all candidates foi ecclesiastical pre 
feiment In 1740 Frederick William died suddenly, and 
one oi the fiisl acts of his successor, Frederick the Gieat, 
was to lecall Wolff to Halle on the most flattering and 
advantageous teims Ills entiy into Halle on the bill of 
December 1740 paitook of the natuie oi a tiiumphal pio 
cession In 1713 he became ckanc^foi of the univeisity, 
and in 17 15 he leccived the title ot “ freiheir ” horn the 
elector of Bavaria But, though he was thus loaded with 
honouis, and hi<* philosophy everywhere triumphant, he 
found that he had outlived his power ot attiactmg the 
academic youth His matter was no longer iiesh, nor 
wero Ins own powers what they had been when he left 
Halle seventeen y<*us before, and he had the bittei ex- 
perience oi lecturing to empty classrooms He died on 
the 9th April 1754, m t^e seventy sixth year of his age, 
font teen years attu his letum to Halle 
T llie Wolffian philosophy held ilmost undisputed swav rn 
Geimuiy till it was displaced by the Kmtian revolution It is 
< &s( uti illy i common sense ilaptation oi watumg down of the 
Leibmtian sv stein, or, ns wo can haidly spt ik of a system in con 
niMoit with Leibmt/, Wolil miy be said to have methodized nil 
leduad to Olcgmatn toim tko thoughts ol his gieat predecessor, 
which often, however, lose the gieatci put ot their suggi&tivenc ss 
m tin process Since his philosophy disappeared be foie the influx 
ol new ideas and the appearance of moie speculative mmds, it has 
been customaiy to dwell almost exclusively on its defects— the 
want of depth ot fieshness of insight, aud the aridity of itsneo 
scholastic formalism, which tends to i el ipse into verbose platitudes 
33ut this is to do injustice to Wolffs real merits These are 
mimiy his compiehensive view of philosophy, as embracing m its 
sm vey the whole held of human knowledge, his insistence evciy 
where on cleai and methodic exposition, and lus confidence m the 
power of leason to iodine all subjects to this foim To these must 
he addid that he was piactically the first to “teach philosophy to 
speak Oeiman w It will bo seen that these monts concern the 
form nlhei than tht mattei oi philysoi hy, the latter being mainly 
derived from Leibmtr, with some modifications m the sense of the 
oldei scholi stic Aastotdnmsm The 'Wollhau system retains the 
determinism and optimism ot Leibnitz, but the monadology it cedes 
into the background, the monads falling asunder into souls oi 
conscious beings on the one hand and moie atoms on the othei 
The doetnne oi the pie catiblished harmony also loses its meta 
hysical significance, and the principle of sufficient reason mtio 
uced by Leibnitz is once moie disc aided m favour of the pnncipl? 
of conti adi< tion which Wolff seeks to make the fundamental 
principle of philosophy Philosophy is defined by him as the 
science of the possible and divided, according to the two faculties 
of the human individual, into a ilieoicticil and a practical part 
Logic, sometimes called philosophic rational ts 9 foims the introduc- 
tion oi propedeutic to both Theoretical philosophy his for its 
parts ontology or pmm, cosmology, national psycho- 

logy, and natural theology, ontology treats of the existent in 
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^Liunl j si l he 1 gy of the soul as a simpl non c tended sul stm 
c snolo^y ot the woili is a wlnl md l ition il tlicdo^y oi thi 
exist ii c and attui utes oi God these uc Lst known tt pin] 
soihicil students by hull s ticitmcnt ot Hum m the C ttijit / 
Piuo htason Pi a tic ni jink sophy is subdivide l imo dins 
economics, and politics Wolffs moi xl pnuai lc is tin i ih/ ti u 
ot human pa faction ( 4. SL ) 

"WOLF TISH See Sla Woir 

WOLFRAM VON EbCIFENBkCH, medieval Geimin 
poet, lived in the lxttci pait ot tlie 12th and the only 
pait of the 13th eentmy Little is known about the 
facts oi 4us life, and such* knowledge a> wc posse, s is 
denved wholly fiom his own wntmas lie belonged to 
a pool but noble family He speaks of Inmseli as a 
Bavanan, and lefeis to the count oi Weitheim a? his 
feudal loid His home was the castle oi Eschenlntli 
(near Ansbacb), and m the churchyaid at Lschcnbach 
what was said to be his grave was shown as as the 
beginning of the 17th centuxy fie spent some time at the 
couifc of Heimann, landgrave of Thunngia, wlreie he met 
Waltker von dei Vogelweide, to whom he makes two 
lefei cnees m his woiks Wolham survived Hoimann, 
who died m ?216 His residence at the Thunngian couit 
led to his being included among the poets who weie 
after wmids said to have taken part m a great competition 
foi poefic supremacy at the Waitburg Wolfram seems 
to have been happily mauied, and to have had children 
In politics he was a supporter of the emperoi Otho IV 
He uudei stood Fiench, but could neither lead noi write 

His greatest work is Pai^ual, an epc poem comjlcted between 
1205 and 1215 It combines the stoiy ot the Holy Giail with m 
ciiknts fiom the legends of southern France about the old punas 
of Anjou and hom the legon laiy history oi Aithui and the knights 
of the Round Table lo Wolham s contimporoiy, Gottfned o] 
Stiasbuig, the style oi this poun seemed abstiact and obsanc 
and Patuutl catnnly licks the lightness and giacc ot Gottfnrd s 
mastei piece Fiistan It has howevu, high imaginative quilitics, 
md, legal ded as a whole is the most splendid achievement m the 
liter atui c of Gei many during the pcuod of Mid lie High Geiman 
kvon m Wolham s day the poem produced a piofound impies 
sion and m the 15th ecntuiy it wa3 still so waimly ippieeiatcl 
thil it was one of the cailio&t woiks made accessible to the public 
tluough the invention of punting The pnnapai uithonty used 
by "Wolh im seems ti ha\c ban the Conte cUl Cutl of Ghiestnn de 
Tioyes He mentions, besides this work, a poem by Riot, a Pio 
venial poet , but nothing is known of Kiot, and it may be that Ih 
nevei ually existed Whatevei miy have been the souiccs oi 
Famed, Wolham give to e\ery thing he bon owed hom othei s a 
wholly now chaiactei, unpies&mg upon it stiongly the maik ot lus 
own gieat idetl spu it besides his chief woik and vinous lying 
ho composed two ipic fragments, htmel and PFdJcJutJm, the 
in me i befoie Fa) ival, the latter afta Titwcl, i love tale, be 
longs to th( same cycle of legends as the stoiy oi Pti'i^ual ind, so 
far as Iona is concerned, it is the brightest md most aitistu of 
Wolfram’s woils Wdhhalm piesents the logtndaiy histoiy of 
St Willum of Oiange, a contempoiary of Chat lent ignc The so 

called thud pait of this poem w is continued by Uluch von dm 
hoim ibout 1250, the first pait hy Ulnth von dem Tiulm between 
1252 and 1278 

A complete edition of Wolfiims wnkb wis l^ued by T aclirrunn m lhai 
Butsch iftei'waids published, with notes, in edit on <f Paizual uid 1 itu d 
1 here aie lendennsjs into modem Genn in by b in M u t ax d Sinnock See S m 
Mutes Pv ua! btuditn nnd essajs ly B utsch, PteiUei, Rocliit ind /in^eile 
in Pfuffei s German ta 

WOLLASTON, William (1659-1724), English philo 
soplueal wnter, was born at Coton Clanioid m Stafford 
&hue, March 1659 He was educated undei disadvantages 
both at school and at the university, but left Ins college 
(Sidney, Cambridge) with a high reputation for his 
acquirements, m September 1681 He then becann 
assistant master of the Birmingham grammar school, and 
in that position took holy oideis In 1688 an unde 
unexpectedly left him an ample fortune, on which he 
retired, moving to London, where he maincd a lady of 
fortune, and devoted himself to his domestic duties and 
the pursuit of learning and philosophy In his studies he 
occupied himself more especially with the foundation of 
the common doctrines of w natural religion,” which were 
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m those yeais so universally discussed The substance ot 
Ins thinking on these doc tunes he embodied, towards the 
end of his life, m the one book by which he is now 
rcmcmbcicd, The Rthgion of Hr/ fun Delineated, the hist 
edition of winch was privately printed m 1723, and the 
second, ie\ised, in 1721 lie died m October of the 
same yeai 

AV ollaston s Peh} m rf Nat) , wluoh iills between Claikos 
Dixon se of flu U ill ng alle Obfijttio is 1 A tut l Ptl q ?? an l 
1 ulla s & ?mts was one ot tlic \ opul i 1 Linbsf jin tl books cf its 
day Moie tlnu 10 000 copu s of it wye s 1 1 m t lew y ais It was 
hi^hl) vahul )r\ I»i hop Lutlu an! a tmunt bo k of Qncui 
t uohne the wife ci Ocoi^ II , anl si ot lu 1 the imm ions 
cpiotition fiom I atm Gicck and 11 blew 111 the nrtes to U 
tunditcl mt > Lnjish loi hei use lo the Stli e litnn (1750) 
w is ill la lift of the lutha lb i rt h the baok is nov 1 
im nl iod clue fly faith theoiy of th natnu atnniil n ->od anl 
<\il ilvocatel m it it w is 1 ithu it If 1 ot 11 it in al 1 elision, 
anl its bold -soin times oiumal }cu tiMiiu, anl often eloquent 
discussion 01 at (lineal idioms picl leu s which seeiu d toi it 

des m l 1 putation Ifc w is desi 11c 1 tc bo an auswu to the 
two pit sinus — Is then su h a thirty is mtmal 1 h^icn 9 in l 
If thei is wlnt is it? A\ ollaston stilts v ith the lssumpticn 
that leli^nw and moiality ai identical uid lal duis to show tint 
ieli 0 ion is the pm suit of liippnifss ly the \x notice ot t nth 
md leison The moial theoiy 011 which he values himself as 
piopoundmg mew met with nowh le else is that moi ilcvil is the 
]iacti< il denial of a tint pioposition and 1110ml _,ood the iffrma 
tion if it lo stoil is wion*, because it is to deny th it tlif* thing 
stolon is what it is— the popaty of motliu In AA ollaston s 
viev hipimess oicujies a In^e place He makes pain an 
rul and ileisun a c,ool Happiness is a duty md m end to be 
mnel it b} eveiy intelligent being lie mal es the prolucaon of 
In ppmoss also th< test ol the u tt htno^s 01 wion nes c of all social 
n^uhtions Put he admits that m this will l hap] moss and 
vntuc mly t nd to comalr md dou\ is fiom then deli ctive com 
a In ice Ins ai gum cut to 1 state of tutuie lewai Is anl punishments 

In 1 till 1 n to tl is w 1 W cllist n jntl she l n 1131 usl\ 1 sn*ll h ok On 
il f D ijn of tl e Pool f f cl i 1 t 1 01 the l uU 01 / \f 1 Pities 

C UU 71 fo the I/e t Li 1 y i ei <? tep et> Uclir til jlthloem Ion Ion 
H U Jhc suljcct )t the lool is sufhcie itl\ 11 die ltd m its t tlo nl was m 
1 1 n md au,u ntsow lthless tint its mthor c nsulkl lis u-putation by mi 
ne Intel) snppessm^ it It is nov vuy sense flic umusity libmy of 
Caml n l*,c ] oss ss s ioojj 

See W< llaston s life piefKei to the 8th ed of Ii s> It 1 j on if \a me T hn 
Cluke Frntii tti 1 ot th lOlioiofMc tl Go i t il il ih+i elviahU 
lool ntitlel lie U hqioii of \atwe Dt,h i aUd lu Ion I" Dicchsl 1 Oebei 
Wollxtn Mo al Phh } 7 te Filangeu ISO 3 tslie Stephens Ih toi of 
J gh h J/o ft in tie rijlteenlf leiti t Lent n Jva eh 111 anl eh i\ 

H Sid H viel s HtUo t (t 3th ISfc j 1 H iq A lien h ti nslilion ji his 
t ch n aided? la Pel n \ atui die appealed dt 111 Hp , ucinl' , 2b 

OLLASTON, Wtli i vm H^di (1766-1828), chemist 
and natural philosopher, was born at East I)cieham, 
in Noifolk, on August 6, 1766, the second of seventeen 
children His lathei, the Jlev Fianeis Wollaston, lectoi 
of Chislehuist, grandson of William Wollaston noticed 
above, was an enthusiastic astronomer Wollaston studied 
at Cams College, Cambridge, of which he remained a 
fellow until his death He took the degree of M B m 
17S7, and that of M D si\ years latex, and commenced to 
practise medicine m 1789 at Bmy fet Edmunds Failing 
to make headway he lemoved to London, wheie he was 
equally unsuccessful He applied for a \ acant phy sician 
ship at Si Geoige’s Hospit xl, but was not appointed , and 
he never got ovei the feeling of nutation, which indeed 
led lnm. to abandon medicine altogether Wollaston betook 
himself to original leseaxch, and for a time ranged pretty 
impartially over the scionces He is said to have accumu 
lated a foitune by the manufacture of platinum and of 
various optical and mechanical inventions Ho devoted 
much attention to the affairs of the Boyal Society, of which 
he was elected a fellow m 1793 and made secretary m 
1806 Foi many years he was a ucc president, but did 
hot care to enter on competition with Sir Humphiy 
Davy when the latter was elected president in 1820 
Beyond appearing at the meetings ot learned societies 
Wollaston took httlo part m public affaus , he lived alone, 
conducting his investigations m a deliberate and very 
exhaustive manner, but in the most ligid seclusion, no 
person being admitted to his labor atoiy on any pretext 
Tow aids the close of 1828 he felt the approach of the 
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fatal milady — a tumour in the biam— and dt\okd lus 
last days to a caieful xevisal ot hi unpul ilibhed lotaickcs 
and industrial processes, dictating sc\ual papers on these 
subjects, which were aiteiwauls puUishui m the 1ft do 
s ojht al Tiansudtom On Decani a 22, 1^28, he dred, 
as he had lived, self possessed, st in and silent 

AVbll iston chaiactu picsents \ iy i mnl il le anal with 
th.it >1 Iluiiy Luculish both ^tudi 1 all bundles ot s i na 
both wuo lughU lisjeckd })} then c*)ii cn p units toi mt 11 ttual 
yow i and iclnovt incuts m lost -a h 1 oth. wtio l serve l ani 
distant, miliug low funds nt\ l i tug li un itiquls 1 at 
o oasion ally displaying un e\| tetod tesity \\ < 11 stcnschai 

at toi cm only he paitiallj In n 1 iiom his julli ^otnns in 1 
ltlatinis with otliei scientific men ml unfutunit ly uc oth i 
data aio aa ulill A dispute is to pi nt\ m discovunp eheno 
mapicti lotition is lofui d to uni i 1 a vim \ 1 i\ [ 20, 

md sug^eslims as to the prior invention of Ins pic ass of mil u 
fa tumiv, platinum aio to he fount m the |iiti le 1 l uim m vol 
\i\ p 130) I bo incidents assomted with the dis o\oi> ot the 
irutal palladium wcic moie serious th n eitbei of these AA oil ist m 
d tocted this element, c\ti icte l i cdu llenblc epi litity and e\ 
pos 1 it foi sale m an m tiumrnt mal ci s shop e ilhn^ alt title n 
to it by m anonymous adveitisemuit A chemist, Chenovrv, 
yuichasel somo*oi the metal anl con luded fum a It w lusty 
cvpeniut nts th it it was an amalgam of platinum Ho submitted 
a papei to the RoyaJ boeietv, whi h AAolliston as seerstn^ lead 
aftei, it is said, vamlj advising Cheneviv to withdraw it A oon- 
tioveisy, buppoitclbv claboiate senes ot ovpinncnts took pliee, 
and was only Icimmated when AA allastoii neknowlcd^el tint ho 
was the diseovuci and desenbed the pocess ol c\tn tion hom 
the oies of f latinum Ghenevi\ v^as lispist d anl dcseited 
< hennsf l y \et A\ ollaston w as i most thru m 0 h and cmsei ntious 

w ukei it v) is his e\tienie caution m omm, to eomlusicns until 
the tads weie lucsistiblc that ocnsionilly leellum to the un^oi 
tun itc metlu d ot tentative ancuj mous pullie tion hut th same 
qiulitj ensuied a solxditj and tiustwoithmcss in his Loy il boat t) 
memous which make thenfmodels ti subse pient im estnptois 

Most ot "Wollastons papis deal moie oi less elneedv ^rth 
fhenusti>, but thc> liveigc btyond th it seiencc on all sidis into 
optics i)hysiology, botany, acoustics, 'istieiiomj, md even t in h 
on ait He discoveied the metals pa*lidmiii and ill odium and 
piovcd the identity of colraubium with tit niimn Th minute 
sc de jn w hich his aualy tie il pi oc esses vu i e eai i led out v is l endc r e 1 
possible bj his c\tiaoidinuy keenness of sight and neatness m 
manipulation — 

Ilu Ro} al boeiety aw aided him a ropl medil foi Ins yioecss ol 
manufacturing platinum, — a vroik which, m its mime lute e fleets, 
it is almost impossible to over estimate AA ollaston w u tb fust 
to ] loeluce tin metal m a stite irt tommuhetme, and m qumtity 
suffiei lit to m ike pUtmum ciucibhs genei illy available thus ‘mp * 
plying analytical cbcmistiy with lis most poweilul mstiument ot 
advance lu optics his most impoitaut tin oieheal obscivation, to 
whreli howevei, he gave little attention w is the discovuy m 1S02 
of dark lines in tin solu spectium (see Licnr, vol \iv p r > l )3), 
but puc tie ally the leflectmg Goniovwiii and CAAiFrv Lxcida 
(oq \ ) weie ol greatest value the formei su}plymg the aystillo 
paphei with his chief data, thelittei indispensable m the develop 
incut of modem micioscopie il leseaieh Amongst his oth( i p pis 
may be mentioned those dealing with the physiology of vision the 
appaient duection of the ey cs m a jroi tiait, a compauson of the light 
ot the sun with that of the moon and h\cd stais, a slilc mh foi 
ealcuhtmg chemical equivalents, sounds mandible to ccitun eais, 
and a theoiy of the formation of iairy lings 

An appiec ative essay on the * Life of Wollaston *will t>e found m Gcoi^c 
W llson s Reltgio Chmtci (lbf>2) 

WOLLHST, an island belonging to Pnxs&ra, is the more 
easteily of the islands at the mouth ot the Oder, which 
separate the Stettmer Raff from the Baltic ftea (vol wn 
p 724). It is divided from the mainland on the E by 
the Dievenow, and from Usedom on the W by the 
Swine It is roughly triangular in shape, and has an. 
area of 90 squat e miles Heath and sand alternate with 
swamps, lakes, and forest on its surface, which is quite 
flat, except towaids the south west, where the low hills of 
Lebbm rise The coast is fenced with dunes and shitting 
sandhills. Cattle rearing and fishing are the chief re 
sources of the inhabitants, who number about 1 f,000. 
Misdroy, on the north west coast, is a favour ite sea bathing 
resoi t, and some of the other villages, as Ostswme, 
opposite Swmemundo, Putter, famous for its eels, and 
Lebbxn, are also visited m summer 
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Wotuw the only town, is situated on tho Dio v enow, and ife 
connected with the mainland by tlueo bridges. It canns on the 
in du shies of a small seapoit and fishing- town, and li<as (1885) a 
population of 5241. Near the site of tho present town once stood 
the anon nt and opulent Baltic capital ot the Slavs, called Wolin 
In (lie \ Vends, Julia by the Danes, and Winetha 01 Yiiuta by the 
Reimans. Jomshuig, llynnishoig, nnd WalUborg, names 01 epithits 
ocrmiin|! m seveial of the northern sagas, are said by Sehafaiik 
also to lefor to this town. In the 10th and 11th centuries Wolin 
voi the ceil tie of an actu o and vxtensL’vo hade. Adam of 111 omen 
pi. 1076) evtols its size and wealth; lie mentions that “Glories’* 
uifd othoi foieigners frequented it, and tlidt Saxons’’ were pei- 
mitted to settle tlioie on equal toims with the Wends, so long as 
they did not obtmde the hot ot tlieii Chiisti mity. In 1125, how- 
ever, Wolin itself became the seat of a Christian bisliopno, which 
was i< moved to Gaimnin in 1170. A colony of Si amlmaviaii vik- 
ings, often mentioned m the sagas, nourished in. thi*. neighbour- 
hood from about 070 till their stronghold of Jomsbing was de- 
stroyed in 1083 by Magnus ot Noiway and Denmaik. In 1183 
Woiin itself was bunful by Canute VI. of Denmaik. Within 
modem times Wollin wis eapt mod by the Swedish in 1630 and 
1759, and by the Biandeiibiugeis in 1659 and 1675. A tradition 
long icigned, though now proved to be baseless, that tho Wendish 
Viueti had been ovei whelmed by the sea, and some submanne 
gtanite blocks neai Danierow, uiUsedoin, were po^ulaily lccognizod 
as its mins. These are still point c d out as such to stiangers. 

W OLLSTONE CRAFT, Maty. Sg% Godwin, Maty 
W., and Shelley, Maty W. 

WOLSEY, Thomas (c. 1471-1530), cardinal, was born 
at Ipswich, and seems to have been, the eldest son, as 
perhaps lie was the eldest of all the four known children, 
of Robert Wolsey and his wife Joan. The name Wolsey, 
spelt Wulcy by both Robert and Thomas, is a diminutive 
of Wulf, that is, Wolf, and clearly proves their descent 
from those Teutonic folk who gave names to two English 
counties, to the southern one 0f which the Wolseys 
belonged. Simple repetition has made it commonly 
believed that Robert Wolsey was to trade a butcher. The 
assertion was first s efc afloat by enemies of the great 
cardinal, and was intended to be disparaging. The prob- 
ability, however, seems to be that he was really a grazier, 
and perhaps also a wool merchant. He certainly belonged to 
the better class of merchants, was connected with wealthy 
people, and himself died possessed of lands and pro- 
perty in and about Ipsvrich. Fairly trustworthy tradition 
points to a house in Bt Nicholas Street there as occupy- 
ing the site of his own dwelling. According to Fiddes, 
supported as to the year by Cavendish, Wolsey’s birth 
happened in March 1471, though contemporary evidence 
■would place it somo years later. His education began 
doubtless at the grammSr school of his native town, where 
he showed himself an apt scholar. That reputation was 
fully sustained when he passed to Magdalen College, 
Oxford, for he took his B.A. degree at the early age of 
fifteen, whence he was known as “ tbq boy bachelor.” 
He became M.A. with such credit and distinction that he 
had conferred upon him a fellowship and the mastership 
of the grammar school attached to his college, of which 
last in 1498 we find him bursar. The whole course 
of college training was scholastic; it strengthened and 
trained the intellect for actual life. Wolsey is said to 
have been deeply versed in .the subtleties of Aquinism ; 
certain it is he remained wholly unaffected by the Greek 
revival of the Renaissance, and looked but indifferently 
* upon its followers* From arts he went on to the study 
of divinity, in which the unfriendly Polydore Virgil is 
compelled to admit he was “not unlearned, 1 ” but of 
which he did not become bachelor till 1510. That there 
was in fact, from whatever cause, some delay in Wolsey’s 
taking orders is evidenced by his father's will, made on 
the last day of September 149G, probably just before his 
death. That instrument appointed Joan sole legatee, and 
directed “that if Thomas my son be a priest within a 
year next after my decease ” he, or, failing him, another 
priest, should be paid ten marks, equal to about M0 
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piesent money, for a year’s singing ol masses “ ic r me and. 
my friends.” 

Among Wolsey’s pupils at Magdalen school weie three 
sons of tho marquis of Dorset. Bo veil was the marquis 
satisfied with the progress of his children that he invited 
Wolsey to spend with him the Christmas holidays of what 
must have been the year 1499. When Wolsey letumed 
to Oxford It was with tho presentation to the quiet 
Somerset parish of Lymington. In the October following 
he was inducted. Ixe h^d not been long placed when 
a neighbouring squire, Sir Amias Paulet, put him in the 
stocks. Tho cause of tliib indignity is not clear ; but it 
w r as remembered and resented with all the keenness 
attaching to an injustice suffered. Fifteen years after, as 
soon as he became lord chancellor, Wolsey summoned 
Paulet before him, administered a severe rebuke, and 
ordered him not to leave London without licence. From 
then till 1523 Paulct’s name disappears from the state 
papers, where previously its occurrence had been frequent. 
In September 1501 Dorset died, and that event finally 
decided Wolsey to quit Lymington. Pauiet’s proceeding 
had not affected Wolsey ’& character, for he now became 
one of the private chaplains of Henry Dean, archbishop of 
Canterbury. Bui? any hopes he may have founded on this 
appointment were soon blighted by the death of Dean in 
February 1503. Dean’s executors, of whom the chief was 
the favoured servant of Henry VI L, Sir Reginald Bray, 
deputed the carrying out of his instructions rejecting his 
funeral to Wolsey and another chaplain. Through Biay, 
probably, Wolsey next obtained a chaplaincy with another 
favourite agent of Henry’s, Sir Richard Nanfan, deputy- 
lieutenant of Calais. Nanfan was an old man; and so 
excellent did Wolsey’s business capacity prove that the 
knight soon entrusted to him the whole work of the 
deputyship. In 1505 Nanfan resigned and returned to 
England to pass his latter days in peace; but so thoroughly 
had his cBaplain gained bis esteem that, “ through his 
instant labour and especial favour,” Wolsey became 
chaplain to Henry VI L himself, and when in 150G Sir 
Richard died Wolsey was one of his executors. 

Henry was a cold master, and did not offer much oppor- 
tunity for making way in his favour, but Wolsey imme- 
diately set himself to win the approval of the leading privy 
councillors, Bishop Fox and Sir Thomas Lovell. As usual 
he succeeded. And he retained their friendship to the 
last, — his relations with Fox being perhaps the most 
beautiful episode in all Wolsey’s life. Through their 
recommendation he began his political life by a mission, 
probably in 1507 and to the emperor Maximilian. 
According to Cavendish, who gives Wolsey himself as his 
authority, not only was the embassy performed in the 
extraordinarily short space of about eighty hours, but 
Wolsey took upon him to add to his instructions some 
items which he afterwards found the king had sent after 
him. The expedition and bold intelligence displayed 
established him in the king’s good opinion. Other 
missions ensued, one of them to Scotland in the spring of 
1508, all executed to the royal satisfaction. Under Henry 
high ecclesiastical promotion came by political service. 
On the 2d February 1509 Wolsey, who by this time held 
several minor preferments, was collated to tho deanery of 
Lincoln. Within three months Henry died and his son 
came to the throne. Already had Wolsey ingratiated 
himself with the young Henry, and almost at once com- 
menced his unprecedentedly rapid rise to power. Lyming- 
ton having been resigned by July, he in October received 
a grant of The Parsonage, part of the forfeited property of 
Sir Richard Empson ; and another month brought him the 
office and title by which he was chiefly known for the next 
| four years, that of king’s almoner. From that time forward 
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his history becomes entwined with the annals of his country, 
where all that concerns the statesman must be sought. 

On the 20th November 1511 his signature as a privy 
councillor first occurs. The council was composed of two 
parties, — the old officials, chiefly ecclesiastics and headed 
by Fox, who favoured peace, and the old nobility, led by 
Surrey, who advocated a spirited policy, even at the risk 
of war. Friendship and his cloth naturally attached 
Wolsey to the former, thereby giving rise to that family 
hatred of the Howards which pursued him to the end of 
his life. Fox had long been anxious to withdraw from 
political life, and he now gradually shifted his state duties 
on to the willing, able, and younger shoulders of Wolsey. 
Nor v^as Wolsey’s opportunity of distinguishing himself 
long in coming. An expedition against Guienno in 1512 
had effected nothing and returned in disgrace. This only 
roused Hemjy’s pride and persistence, and ho resolved to 
invade France from the no$th in the following year. The 
organization of the necessary force he committed to 
Wolsey. Churchman though he was, Wolsey succeeded to 
admiration. The royal army crossed the Channel, fought 
what French wit styled the Battle of Spur*, and took 
Thdrouanne and Tournai, while at home Surrey won the 
bloody battle of Flodden. Success had crowned Wolsey’s 
labours and covered his royal master witfi glory. Wofsey’s 
favour with Henry was confirmed. Rewards came thick and 
fast. On the capture of Tournai, Henry named Wolsey 
to the bishopric of that see, which just then fell vacant ; 
but the English nomination was never ratified by the pope, 
who in the end issued bulls promoting the French nominee 
Guillard. Despite this miscarriage Wolsey was not long in 
being a bishop. In the succeeding January (1514) the see 
of Lincoln lost its episcopal head, and next month the new 
pope Leo X. confirmed Wolsey’s appointment to it. The 
preferment proved but temporary; for in July Cardinal 
Bainbridge, archbishop of York, was poisoned at Rome, 
and on the 5th August Wolsey was raised to hjs place. 

Two days later Wolsey brought to a triumphant ter- 
mination his first great effort in diplomacy, and made 
with Louis XII. of France a treaty which really undid the 
notorious league of Cambrai, defeated Ferdinand of Spain 
with his own weapons, and left England, for the moment, 
the first power in Europe. Wolsey thereby began a new 
era in English politics. Since its origin with the Norman 
Conquest English foreign policy had been hounded by the 
horizon of France. It had been dynastic and insular. 
Wolsey made it European by taking the empire, Italy, 
and Spain into his calculations. He deliberately set 
himself to preserve the balance of power in Europe as a 
means of raising his country from a third to a first rate 
state. And that end he accomplished solely by diplomacy 
founded on the successes of 1513, which impressed on 
Continental statesmen a sense of England’s power and thus 
gave to Wolsey’s succeeding diplomacy a weight it would 
not otherwise have commanded and which it never after- 
wards lost. The character of the policy accounts for its 
fluctuations : as the scales turned, so was Wolsey com- 
pelled to vary his pressure. 

The year 1515 brought him two new honours. For 
years Warham, archbishop of Canterbury, had desired to 
be released from the lord chancellorship, and Henry had 
repeatedly urged Wolsey to accept it. Wolsey naturally 
shrank from adding to his already arduous duties ; but 
both Warham and the king became so urgent that he at 
last yielded. By patent dated 21st December he assumed 
the post, and at once threw himself into its work with his 
accustomed vigour, dispensing justice and introducing 
reforms with fearless impartiality. The second dignity, 
the cardinalate, was obtained through the active interven- 
tion of Henry himself, and only by the most threatening 


arguments did the king o\ercoine the leans and reluctance 1 
of Leo. On the 10th September Wolsey was elected 
cardinal sole. The beaier of the red hat and ring arrived 
in London in November, and on Sunday the 18th AYolsey 
was installed amidst all the ceiemonial magnificence *uliicli 
he valued not only for his own *ake but for bis king’s. By 
similar strong measures was wrung fiorn Leo the legateship, 
an office Wolsey sought in order to carry out ecclesiastical 
reforms. In 1518 Leo, ostensibly on account of a crusade, 
sent legates to the four chief courts of Europe. Canipoggio, 
the legate to England, was allowed to xeach Calais, where 
his fuither progress was stopped till the pope had joined 
Wolsey with him. Next year Wolsey was appointed solo 
legate for a year, and, finally, in 1524, following several 
extensions, he became legate for life, after leceiving 
unusual powers. In virtue of this commission he erected 
a court and instituted reformations by which he inemred 
much odium. In 1518 he received the see of Bath and 
Wells in commendrm, which in 1523 he lesigned for 
Durham, replaced in turn by Fox’s bishopric of Win- 
chester in 1539. At the conclusion of the Calais con- 
ference in 1521, Henry recompensed him with the rich 
abbacy of St Albans, held, like the episcopates, w coin- 
mendani. From these and other sources he received 
immense revenues, which were almost entirely devoted to 
state purposes or national objects. He was prime minister 
of Hemy, and in his income as in his master’s there was 
no distinction between public and private money. Vast 
sums were used in founding his college at Ipswich and 
Cardinal College at Oxford, now known as Christ Church, 
which formed but part of a splendid scheme of national 
education, a scheme ultimately ruined by the greed of the 
king. Even what was expended on his own resplendent 
establishment redounded to the honour of his king and 
country. His was an age whon power and pomp were more 
closely connected than they are now, and Wolsey’s power 
was extraordinary. “He is in great repute,” reported the 
unfriendly Venetian ambassador Giu&linjan ; “seven times 
more so than if he were pope.” No wonder, then, that 
he cared but little to fill the papal chair. When, in 1522, 
and again in 1523, his candidature for the papacy came 
to nothing, he was not disappointed. And, it in 1529, on 
the illness of Clement VII., he showed himself seriously 
anxious on the subject, it was in all likelihood that he might 
compass Henry’s will respecting divorce from Catherine, 
and prevent that rupture with thg apostolic see which lie 
foresaw would result from papal opposition. 

Wolsey’s favour with the king had been founded on 
success, and it fell by failure. In the region of politics 
one diplomatic victory had followed another. The balance 
had been firmly* hold between Francis I. and the emperor 
Charles V., an enterprise rendered memorable by the 
splendours of the Field of the Cloth of Gold ( 1520), planned 
and directed by Wolsey, and amidst which the Middle Ages 
passed away. Suddenly across his minister’s diplomatics 
Henry dragged the question of the divorce, and everything 
had to be sacrificed to its accomplishment. Seeing too 
clearly how much, both personal and national, depended 
on attaining Henry’s desire, Wolsey strove his very utter- 
most to further a design to which he was himself opposed, 
stooping to the most discreditable and unworthy means. * 
But the decision lay with Pope Clement, who was in tho 
power of Charles V., Catherine’s nephew, and all Wolsey’s 
efforts were in vain. Vain, too, were all attempts to 
intimidate Catherine herself. A collusive suit was begun 
before Wolsey by which she was to be condemned unheard; 
she got word of it and thwarted the plan by demanding 
counsel. A commission was obtained from the pope for 
Oampeggio and Wolsey to try the cause in England (1529); 
she appeared before the legatine court at Blackfriars only 
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to appeal to Rome, and thither under imperial pressure 
Clement i evoked the case. It was plain Wolsey had 
failed, and all Henry’s -wrath buist out against his too 
faithtui servant. lie pointedly employed a secretary, and 
Wolsey’s occupation was gone. Wolsey’s foreign policy 
and domestic lefoims had united against him every party 
and cla^s in the nation, while at the same time he boie 
the blame of Henry’s mistakes and extravagance. So 
long, however, as his royal master remained true to him 
htt could defy all hostility But now that the king, too, 
had turned against him hi', sole support had given way, 
and the hungry pack of enemies was unloosed. On the 
20th September Henry paited from Wolsey without any 
sign of displeasure, but they parted for the last time. 
Anne Boleyn and her uncle Norfolk were Wolscy’s bitter 
foes. By Anne’s sway over Henry Wolsey was kept 
from the royal pretence while Noifolk plotted his ruin. 
On the 17th October, at the king’s command, Wolsey 
delivered up the gieat seal to Norfolk and the base 
ungiateful Suffolk. He was deprived of his dignities, his 
goods were confiscated, and, surrendering Jork Place, he 
retired to Esher. The Court of King’s Bench found him 
guilty in a praemunire, and sentenced *him to imprison- 
ment, while a hill precluding his restoration to power or 
dignities reached the Commons. The bill was dropped, but 
not till February 1530 did Henry grant him a full pardon 
and restore him to the archbishopric of York, on condition 
that he resigned Winchester and St Albans. Dreading 
his proximity to the king, his enemies procured his 
banishment into his diocese. Thither he went in April, 
and won the hearts of the people by his simplicity of life 
and gtaciousness of manner. His # foes were alarmed ; his 
death alone could quiet their fears. He was preparing to 
be installed archbishop on Monday, 7 th November, when 
on the 4th he was arrested at Cawood Castle by the earl 
of Northumberland for high treason. On the way south, 
at Bheffield Park, Nottinghamshire, he was met by Sir 
William Kingston, keoper of the Tower, and at last 
Wolsey knew his doom. Long years of toil, anxiety, and 
the ceaseless vexations of his cruel enemies had shattered 
his health, and some pears sufficed to bring on dysentery, 
# which was unskilfully treated, and aggravated by Kingston’s 
appearance. Nevertheless he set out, and by three stages 
reached Leicester abbey on Saturday the 26th. “Father 
abbot,” he said, as the convent with its head came out 
to receive him, “I an^come hither to leave my bones 
among you.” He felt that ho was dying. Kingston 
assisted him upstairs, and he at once went to bed. 
Yomiting and faintings came on, and he rapidly sank, yet 
his last moments were spent in speaking to Kingston of 
the objects of his life’s best energies, his king and country. 
At eight o’clock on the morning of the 29th he died ; and 
within twenty-four hours was buried in a rude coffin all 
that remained of the genius who made possible the glories 
of Elizabeth and the British empire of to*day. He left 
two children, born before he became a bishop, of “ one 
Larke’s daughter,” — a son who went by the name of 
Thomas Winter and was an* ecclesiastic, and a daughter 
who passed as Dorothy Clan&ey and was a nun. 

See Lives of Wolsey by Cavendish, Fiddes, and Grove, and J. S. 

* Brewer’s Reign of Jlonpj VIII, , 1509-30 . There is no complete 
correct account of his life up to 1509, in connexion with which see 
Pinkerton’s History of Scotland, ii., app. 445-50, along with J. 
Gardiner’s Letters and Papers, <£u, of RumrdllL and Henry VII., 
M. & Series, pref, ; and Letters, &e., pref. and i, app. B, 426-52. 
An excellent snort view of Wol&ev as a statesman will be found in 
Prof. M. Creighton’s Timms Wolsey. (T. W. C.) 

W OLVERHAMPTON, a municipal and parliamentary 
borough and market- town of Staffordshire, England, one 
of the principal seats of the hardware manufacture in the 
Midlands, is situated on an eminence commanding an 
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extensive view towards Wales, on the Birmingham and 
Liverpool, the Staffordshire and Woueriiei -Lire and the 
Wyrley and Essmgton Canals, and on the London and 
North-Western, the Midland, and the Ore it Western Rail- 
ways, 13 miles noitli west of Birmingham, 16 south of 
Stafford, and 126 fiom London. The principal streets 
diverge from Queen Squaio, and are for the mo*i pait 
regular and well built, with numerous handsome shops. 
Towards the west there are pleisant suburbs of villas, th< 
country being rich aijcl well wooded. The old cliunh of 
Wolverhampton, founded, by Wulliuna m 996 and dub 
cated to the Virgin, was in the reign oi lleniy III. reduli- 
eated to St Peter. It has undergone frequent alterations, 
and in 1862-65 underwent extensive restoration. # Tt is 
now a fine cruciform building, with south poiJr and 
central tower. Internally the church consists of a long 
and lofty nave with side aisles and north an£ south trail 
septs, and terminating in a cancel with apsidal ending. 
The lower portion of the towei, south transept, Ac., belong 
to the 13th century; the nave, clerestory, upper part ol 
the tower, and north transept were erected in the loth 
century; awd the chancel is wholly modern, having been 
rebuilt in 1805. Wolverhampton was formerly a deanery, 
and % on its abolition in 1846 the township was divided 
into ecclesiastical* parishes, the number of which is now 
thirteen. At the old free grammar school, founded in 1515 
by Sir Stephen Jenyns, a native of the town and an 
alderman ot London, Sir W. Congreve and Dr Abeinethy 
received their education. New buildings for the school 
were erected in 1876 in the western part of the town at a 
cost of £22,000. There is also a blue-coat school, founded 
in 1710. The other principal public buildings are the 
town-hall (1871), the com exchange (1851, .£15,000), 
the market-hall (1853, £10,500), the agricultural hall 
(1863, £6000), the public baths (1850), the post-office 
(1873), the ait gallery, museum, and school of art (1884-85), 
and the fi^e library. There is a cattle market about 5 
acres in extent, and also a large pig market. The theatre 
royal (1844) is a handsome building in the Doric style. 
The benevolent institutions include a general hospital, 
the eye infirmary, the orphan asylum, and the institute 
of the society for outdooi blind. In Queen Square there 
is an equestrian statue of the late Piince Consort, unveiled 
by the queen in 1866, and on Snow Hill a statue in Sicilian 
marble (1879) of the Right Honourable Charles Pelham 
Villiers, who has represented the borough from 1835 lo 
the present time (1888). Street improvements have been 
carried out on a large scale within recent years. Main 
drainage works on a thorough method have also been 
completed, and a large farm purchased for the utilization 
of the sewage. The water- works, opened in 1847, belong 
to the corporation. The water is supplied from springs in 
the Red Sandstone by wells sunk to a gieat depth. The 
old racecourse, 50 acres in extent, has been laid out as a 
public park; and a now racecourse was opened in 1887. 
The population of tho municipal borough and urban 
sanitary district (area 3396 acres) in 1871 was 68,291, 
and in 1881 it was 75,766 (males 37,827, females 37,939); 
while that of the parliamentary borough (18,888 acres) 
was 156,978 in 1871, and 164,332 (males 82,657, females 
81,675) in 1881. 

Situated in a district abounding an coal and ironstone, Wolvm 
hampton lias become famous for the manufacture both of tin; 
heavier and the smaller kinds of iron-wares, although iu the finer 
class of metal manufactures tor which tho neighbouring town of 
Birmingham is famous it has little or no share. It possesses Uigo 
smelting furnaces, and non and brass foundries, but is specially 
occupied in the manufacture of all kinds oi* iron implements, tools, 
and domestic requisites, including lodes and fastenings, hinges and 
nails, kitchen furniture, gardeners’, Wrights’, and smiths 5 tools and 
implements, tinplate goods, and every variety of japanned ware, 
of which it may bo regarded as the principal seat There are also 


i 



WOI- 

extensive clay-retort works, chemical woiks, grease woiks, dye- 
works, varnish woiks, coach woiks, com and sawmills, cooperages, 
ropewalks, nialtings, and biewenes 
The place was originally called llanton or Ilamtunc, but on the 
foundation of a college foi a dean and secular canons m 906 by 
Wulfiuna, sister of Ethelied II. and widow of Anthelm, duke of 
Northumberland, it was named Wnlfiunahaniton By William 
Rufus the chxucli was pi iced undu the caie of {Sampson, bishop of 
WoLcestci, who settled it on a pnoi and convent of his own 
cathedial. In the mgn of Stephen it was taken possession of by 
Rogu, bishop of bahbbmy, and subsequently it rami into the liandb 
of the suulai canons, who held it until IX in Beta of Blois 
lcsigued it to Hubei t, aidihishop of C%itubuiy, that he might 
build an abbey of Cibtucnn monies. The eliULeh was %ccounted 
one of the king’s Cue chapels, and w is annexed by Edwaid IV. to 
thedeaneiyoi Windsor The (ollege and prebends weie giauted 
to th<^ duke of hfoithunibeilaud m the leign of Edwaid YX. , and 
oil his aitamdci they nine again to the mown. The dcaneiy and 
prebends weie ic founded by Queen hldiy, and this was conhimed 
by James I. The town received the grant of a maikcfc and fan 
fiom HemyJII in 1258. It suflend sevcielyhom hie in 1590, 
the conflagration lasting hv^ da^s. Dining the Civil War its 
sympathies weie Royalist, audit was visited by Cluules I., accom- 
panied by Ins sons Ohailes and James In 1645 it was foi a tune 
the headquaiteis of Punee Rupeit, Its importance as a seat of 
manufdctmes is entirely of modem date and due to the use of 
the lion mdustiy. Although it received the piivili^e of letumiug 
membeis to paihamcnt in 1832, it was not incorporated as a muni- 
cipal boiough till 1818. It is divided into eight waids, and is 
governed by a mayor, 12 aldermen, and 3g councillors. Jt has 
sepai ate commissions of the peace and quai tei sessions. ®In 1885 
the number of its paihamentaiy lepiescntatives was mcioased to 
thiec, the boiough being separated into thioc paihamentaiy divi- 
sions— East, South, and Wtsfc. 

WOMBAT. The animals which have received this 
name belong to the Marsupial family Phasiolomyidae, (see 
Mammalia, vol. xv. p. 383). They have the following 
dental formula : i c p J, m J ; total 24. All the 

teeth are of continuous giowtb, having persistent pulps. 
The mcisois aie large and scalpriform, much as in Rodents. 
The body is broad and depressed, the neck short, the head 
lame and fiat, the eyes small. The tail is rudimentary, 
hidden in the fur. The limbs are equal, stout, and short. 
The feet have broad, naked, tuberculated soles f the fore-feet 



Common Wombat {Phascokmujs urbinm). 

with five distinct toes, each furnished with a long, strong, 
and slightly curved nail, the first and fifth considerably 
* shorter than the other three. The hind feet have a very 
short nailloss hallux ; the second, third, and fourth toes 
partially united by integument, of nearly equal length; 
the fifth distinct and rather shorter ; these four are pro- 
vided with long and curved nails. 

There are two distinct forms of wombat 
( 1 ) Pkascolomys proper. Fur rough and coarse. Ears 
short and rounded. Muffle naked. Post-orbital process of 
# 
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the frontal bone obsolete. Ribs fifteen p>airs. Veitebra) * 

C 7, D 15, L 4, S 4, C 10-12. The wombat of Tasmania 
and the islands of Bass’s Straits (P. wbimi f>) and the 
closely similar but larger animal of the southern portion 
of the mainland of Australia (P. jjlatyikinas) belong to 
this form. 

(2) Lcibiorhmus . Fur smooth and silky. Ears large 
and more pointed. Muffle hairy. Frontal region of skull 
bioador than in the other section, with well-marked post- 
orbital processes. Ribs thirteen. Vertebrae: C 7, 1) 13, 
L 6, S 4, C 15-10. One spxxies, P. lat*fron% the Hauy- 
Nosed Wombat of Southern Australia. 

In their general form and actions the wombats resemble 
small bears, having a somewhat similar shuffling manner 
of walking, but they are still shorter in the legs, and have 
broader flatter backs than bears. They live entirely on 
the ground, or in burrows or hole^ among rocks, nevei 
climbing trees, and they feed entirely on grass, roots, and 
other vegetable substances. They sleep during the day, 
and wander forth at night in search of food, and aie shy 
and gentle in their habits generally, though they can bite 
strongly when provoked The only noise the common 
wombat makes js a low kind of hissing, but the hairy- 
nosed wombat is said to emit a short quick grunt when 
annoyed. The prevailing colour of the last-named species, 
as well as P. ursimes of Tasmania, is a brownish giey. 
The large wombat of the mainland is very variable in 
colour, some individuals being found of a pale yellowish 
brown, others dark grey, and some quite black. The length 
of head and body is about three feet. Fossil remains 
of wombats, some of larger size than any now existing, 
have been found in t*aves and post-Pliocene deposits in 
Australia, but in no other part of the woild. (w. n. f.) 

WOMBWELL, a township of England, in the West 
Riding of Yorkshire, on the Manchester, Sheffield, and 
Lincolnshire Railway, 4£ miles south-east of Barnsley, 7 
north-west of Rotherham, and 184 from London by rail. 
The church of St Mary is an ancient structure, enlarged 
and altered in 1835. The inhabitants’hre chiefly employed 
in the extensive collieries. The population of the urban 
sanitary district (area 3851 acris) in 1871 was 5009, and 
in 1881 it was 8451. 

WOMEN, Law relating to. The law as it relates- 
to women has been gradual in its operation, but its tend- 
ency has been almost uniformly in one direction. Dis- 
abilities of women, married or unmarried, have been one 
after another removed, until af the present day, in most 
civilized countries, the legal position of women differs little 
from that of men as far as regards private rights. Politi- 
cally and professionally the sexes are still not upon an 
equality, but pven in this aspect women have considerably 
greater rights than they once possessed, and the old 
theory of their intellectual and moral inferiority is virtually 
exploded. Those who defend their exclusion must now do 
so on other grounds. Much of the law relating to married 
women has been already dealt with under the heads of 
Adultery, Bigamy, Divorce, Marriage, Husband and 
Wife, and Settlement, the last two especially dealing 
with their rights of property. 

The dependent position of women in early law is proved 
by the evidence of most ancient systems which have in 
whole or in part descended to us. In the Mosaic law 
divorce was a privilege of the husband only, 1 the vow of a 
woman might be disallowed by her father or husband, 2 
and daughters could inherit only in the absence of sons, 
and then they must marry in their tribe. 3 The guilt or 
innocence of a wife accused of adultery might be tried by 
the ordeal of the bitter water. 4 Besides these instances, 

1 Dent. xxiv. 1. 4 Numb, xxx. 3. 

3 Numb, xxvii., xxxvi, * Numb, v. 11. 
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tourn, and so could not be outlawed (see Outlaw), but 
was said to be waived. She could be constable, either of 
a castle or a vill, but not sheriff, unless in the one case 
of Westmorland, an hereditary office, exercised in person 
in the 1 7th century by the famous Anno, countess of 
Dorset, Pembroke, and Montgomery. In certain cases 
a woman could transmit rights which she could not enjoy. 
On such a power of transmission, as Sir H, Maine shows, 1 
rested the claim of Edward III. to the crown of France. 
The claim throuyh a woman was not a breach of the French 
constitutional law, which rejected the claim of a woman. 
The jcalou&y of a woman’s political influence is stii kingly 
shown by the case of Alice Perrers, the mistress of Edward 
III. She was accused of breaking an ordinance by which 
women had been forbidden to do business for hire and 
by way of maintenance in the king’s court, 2 

By Magna Charta A a woman could not appeal any one for 
murder except that of her husband. This disability no 
doubt arose from the fact that in trial by battle she 
naturally did not ajipear in person but by a champion. 
She was not admitted as a witness to prova the status of 
a man on the (question arising whether he were free or a 
villein. She could not appoint a testamentary guardian, 
and could only be a guardian even of her own children to 
a limited extent. Her will was revoked by marriage, that 
of a man only by marriage and the subsequent birth of a 
child (see Will). By 31 Hen, VI. c. 9 the king’s writ out 
of chancery was granted to a woman alleging that she had 
become bound by an obligation through force or fraud. 
By 39 Hen. VI. e. 2 a woman might have livery of land as 
heiress at fourteen. Benefit of clergy was first allowed to 
women partially by 21 Jac. I. c. 6, fully by 3 Will, and 
hi. c. 9 and 4 and 5 Will, and M. e. 24. Public whipping 
wavS not abolished until 57 Geo. III. c. 75, whipping in 
all cases until 1 Geo. IVT c. 57. Burning was the punish- 
ment specially appropriated to women convicted of treason 
or witchcraft. A case of sentence to execution by burning 
for petit treason occurred as lately as 1784. In some old 
statutes very curious sumptuary regulations as to women’s 
dress occur. By the sumptuary laws of Edward III. in 
1363 (37 Edw. III. cc. 8-14) women were in general to 
bo dressed according to the position of their fathers or 
husbands. Wives and daughters of servants were not to 
wear veils above twelve pence in value. Handicraftsmen’s 
and yeomen’s wives were not to wear silk veils. The use 
of fur wa'j confined to the ladies of knights with a rental 
above 200 marks a year. Careful observance of difference 
of rank in the dress was also inculcated by 3 Edw. IV. c. 5. 
The wife or daughter of a knight was not to wear cloth of 
gold or sable fur, of a knight-bachelor not velvet, of an 
esquire or gentleman not velvet, satin, or ermine, of a 
labourer not clothes beyond a certain price or a girdle 
garnished with silver. By 22 Edw. IV. c. 1, cloth of gold 
and purple silk were confined to women of the royal family, 
It is worthy of notice that at the times of passing these 
sumptuary laws the trade interests of women were pro- 
tected by the legislature. By 37 Edw. III. c. 6, handi- 
craftsmen were to use only '“one mystery, but women 
might work as they had been accustomed. 3 Edw. IV. 
c. 3 forbade importation of silk and lace by Lombards 
and other alien strangers, imagining to destroy the craft 
of the silk spinsters and all such virtuous occupations 
for women. In some cases the wives and daughters of 
tradesmen were allowed to assist in the trades of their 
husbands and fathers; see, for instance, the Act con- 
cerning tanners* 1 Jac. I. c, 22. Some trading cor- 
porations, such as the East India Company, recognized 
no distinction of sox in their members. The disabilities 
imposed on women by substantive law are som etimes 
% Marly lm aftd Qustom > ciu v* 3 Rot. Parl^ vol fit p. 12, 
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traceable in the early law of procedure. For instance, 
by the Statute of Essoins (12 Edw. II. st. 2), essoin 
de servitio reyls did not lie where the party was a 
woman ; that is, a woman (with a few exceptions) could 
not excuse her absence from court by alleging that she 
was on public duty. The influence of the church is very 
clearly traceable in some of the earlier criminal legislation. 

Thus by 13 Edw. I. st. 1, c. 34, it was punishable with 
throe years’ imprisonment to carry away a nun, even with 
her consent. The Si* Articles, 31 Hen. VIII. c. 14, for- 
bade marriage and concubinage of priests and sanctioned 
vows of chastity by women. 

The present position of women in English law may be treated, English 
for purposes of convenience, under several heads. Sox alone, as law. 
will appear, does not determine the law: sex and marriage together 
must often bo taken into consideration. 

Political Pighfi. — This branch of the law is full of singular polilical 
anomalies. A woman may fill some of the highest positions in the rights, 
state. Sho may bo a queen, a regonl? or a pcere&s in her own light. •* 

A queen regnant has, by 1 Mary, sess. 3, c. 1, as full lights as a 
king. A peeress is entitled, by 20 lien. VI. c. 9, to be tried like a 
peer by the House of Lords or the court of the lord high steward 
(see Tp.ial), and has a seat in the House of Lords, but no right of 
speaking or ’Ating. Other public offices which a woman can fill 
are those of overseer, guardian of the poor, chuich warden, and 
sexton. She may also, if married, be one of a jury of matrons 
empanelled to deternAne the question of pregnancy cTf a widow on 
a writ tie ventre inspiciaido or of a female prisoner, but she cannot 
serve on an ordinary jury. If unmarried or a widow she can vote 
in municipal, school board, local government, poor law, and other 
elections of p. local character (such as polls of ratepayers under the 
Free Libraries and Borough Funds Acts), and can be a member 
(whether married or not) of a school board, but apparently not an 
overseer or guardian if married and living with her husband. She 
cannot he registered as a voter or vote at a parliamentary election 
or be elected a member of parliament. It was decided in 18G8 
that the wordsof Lord Brougham's Act (13 and 14 Viet. e. 21, 

§ 4), by which in all Acts words importing the masculine gender 
are to be taken to include females unless the contrary is expressly 
provided, did not bring a woman within the woul “man ” in the 
Representation of the People Act, 1867. 4 The same would no 
doubt be held, if the point were raised, under the Representation 
of the PeoplB Act, 1884. The question of granting the parlia- 
mentary franchise to women was first brought before the House of 
Commons by John Stuart Mill in 1867, as an amendment to the 
Representation of the People Bill of that year, and has uniformly 
been rejected on that and several subsequent occasions. At present 
the Isle of Man is the only part of the United Kingdom where 
such a right exists. It was there conceded in 1882 to unmarried 
women with sufficient property qualification. For the precedence 
of women, see Pueckuunce, The national status of married women 
and widows is provided for by the Naturalization Act, 1870. 

Professions ami Trades.— The only one of the learned professions Profes- 
open to women is the medical. Such rights as may be possessed by (dons 
the Society of Apothecaries and the College of Surgeons to admit and 
women to their respective qualifications are specially saved by 37 trades 
and 88 Viet. 34 and 38 and 39 Viet. c. 43. By an Act of 1876 
(39 and 40 Viet. c. 41) medical qualifications may be granted, 
irrespective of sex, by any body empowered to grant such qualifica- 
tions. As a mattor of fact the College of Surgeons does not at 
present allow women to qualify, but the Society of Apothecaries 
and the Collego of Surgeons of Ireland and the King’s and Queen’s 
College t of Physicians in Ireland follow the more liberal course. 
Admission to degrees, medical and others, in the universities is only 
allowed to a limited extent. Oxford and Cambridge admit women 
to examinations, but not to degrees. London, under its supple- 
mental charter of 1878, admits to all degrees. The University 
Education (Ireland) Act, 1879, contains a .section empowering the 
Royal University of Ireland to examine women for degrees and 
certificates of proficiency. The Endowed Schools Act, 1869, pro- 
vides for extending to girls the benefits of educational endowments. 

A similar provision is included in the City of London Parochial 
Charities Act, 1883. Under the powers of these Acts, as well as by 
private munificence, a considerable sum of money has been during 
the last few years provided for the purposes of fomale education. 

Special regulations are made by the Factories and Minos Acts as to 
the employment of women and girls in factories and mines. Under 
no circumstances is a woman allowed to work underground. The 
Shop Hours Regulation Act, 1886 (a temporary provision), forbids 
the employment in shops of girls under eighteen for more than 

3 Most peeresses are those who have succeeded bo ancient peerages 
by writ. Modem peerages are almost always limited to heirs-male. 

4 Chorlton v, Lings* Law Rep. t 4 Common Pices, 374, 
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seventy-four hours in a week. Women have recently been cm- the Act of existing and future settlement. A settlement is still 
ployed to a greater extent than formerly in Government depait- mee&sary vheio it is dfsiied to secuie only the enjoyment ut the 
montSj especially in the post-olKee. A niauictl woman may, biuce income to the wile and to provide for children. The Act by itself 
the uned Women’s Pioperty Act, 1882, cairyon a trade scpai- would enable the wife, without icgaid to family claims, instantly to 
ately trom her husband, and in such a ease is liable to be made a part with the whole oi any property which might conic to her. 
bankrupt. She may apparently bo a paitner of her husband, and Kestuint on anticipation, a means ot piotfctmg a maiiied woman's 
may lend hhn money, but in this case liei claim to a dividend on piopcity from hei husband’s influence, is also pieseivtd by the 
his hankniptcy is postponed to that of other cmlitois. _ Act, subject to the liability of such pio|)crty loi antenuptial debts, 

lannly Family llitjhls,.—- The age at whit li a gill can eontiuct a valid and to the power given to the court by the Conveyancing Act, 1881, 
rights, luaniago is, following Roman law", twelve; she i-> thus two ycais to bind a manied -woman’s interest notwithstanding a clause of 
in advance of a boy, who must be fourteen. Under the lnlants rostiaint. This possibility of being lest rained from anticipation is 
Settlement Ait (see Sltil burnt) a valit settlement can be made now* one of the pi in eipal points of ditlerunce between tho proprietary 
by a woman at seventeen with the Stppioval of the con i* the age lights of men aiul women. Roimerly lemainingiiimiaiiied could bo 
loi a man being twenty. An mmuuied woman is liable for tlio attached as a condition of the enjoyment of property by a widow 
suppoit of illegitimate childien till they attain the age of sixteen, only, but it lus been recently decided that such a condition may be 
She is geneially assisted, in the absence of aguemont, by an alTilia- imposed upon a widower as w ell. In one ease, liowevei , the widow lias 
tion order granted by magistrates, A manied woman having still an advantage over the widower. Limitations contained in her 
separate piopeity is, umlei the Mairied Women’s Property Act, marriage settlement in favour of her children by a former maniage 
liable lor the support of her husband, children, and grandchildren aie not treated as voluntary, while similar limitations m the settle- 
becoming oil a i goalie to any union or palish. At common law the nieut of a widower aie regarded as voluntary, and theiofore \ oid as 
father was entitled as against the mother to the custody of a against a subsequent mortgagee of the settled propel ty. 2 By 
legitimate child up to the age of sixteen, and could only forfeit Magna Cliarta, c. 7, a widow is to have her Quaranhne {q.v . ), 
such right by misconduct. But the Court of Chancery, wdieiever and is not to be forced to rc-marry. 

theie was tiust property and the infant could be made a w r ard of Procedure. — An action for breach of piomiso of maniage 3 and an Proce- 

coiut, took a less rigid view of the paternal lights and looked more affiliation summons under the Bastardy Acts are, the loimer prao- dure, 
to the niteiest of the child, and consequently in sorrip cases to fhu tically, the latter entirely, confined to women. An action of 
extension of the mother’s rights at common law. Legislation has Seduction though not brought in England by the woman 
tended in the same direction. By 36 Yict. c. 12 the Court of herself, is for injury sulleied by her. The Rules of the Supreme 
Clumeeiy was empowered to enforce a provision in a separation^! eeri, Court and the Mamed Women’s Propel ty Act contain various pro- 
giving up the custody or cuntiol of a child to the motlie*. The visions for the hiinging and defending of actions by manied 
Judieutuie Act, 1873, § 25 (10), enacted that in questions 1 elating women. The main piovision is § 1 (2) of the Act, enabling a 
to tin; custody and education of infants the rules of equity should mairied woman to sue and be sued, either in contract or in tort or 
prevail. The Guardianship of Infants Act, 1886, largtdy extended otherwise, in all lespects as if she weie a feme sole. Her position, 
the mother’s powers of appointing and acting as a guaulian, and however, is not, owing to the judicial interpretation of the Acl, as 
gave the eouit a diseietiou to legard the mother’s wishes as to completely independent as the ivoids of the Act would at first sight 
the custody of the children. The childien of women convicted ol appear to imply. It has been held, for instance, that she cannot 
ctlme or frequenting the company of prostitutes may be sent to an since tho Act, any more than before it, be next friend or guardian 
industrial school. The principal disabilities under which women ad litem ofau infant. Tin? husband and wife too may still be sued 
am now placed may pci haps be classed under tho head of family jointly for a tort committed by the wife after marriage, Apart 
rii'lit'i, viz. , exclusion of female heirs from intestate succession to real from proceedings for divorce or judicial separation, a husband 
estate, unless in absence of a male heir (see Inheritance, Pfjmo- cannot sue his wife for a tort committed duiing the coverture, nor 
gun itu re), and the obtaining of Divorce (q.v.) by a husband for a w T ife her husband, unless for the protection ami security of her 
tho adultery ot his wife, while the wile can only obtain it lor adul- separate property. She can, however, cause him to be bound over 
tcM'y coupled with some further cause, such as ctuelty or desertion, in recognizances to keep the peace towaids licr in case of violence 
Rights Rights of Property.— Umnairied women and widow^have piacti- on his part. The Married Women’s Pioperty Act contains a useful 
of pio- cally equal lights with men. Since tho date of the article Husband section enabling questions between husband ajid wife us to property 
perly. and Wife the Married Women’s Property Act, 1882, has exteuded to be decided in a summary way. A judgment against a manied 
the change in the law attempted to a, limited degree by the previous woman under the Act is limited to execution against her separate 
Acts of 1870 and 1874. The most important provisions of the Act property; she cannot like an ordinary debtor be committed to prison 
(15 and 40 Yict, c. 75) falling under this head are the following, under the Debtors Act for default in paymont. 

A married woman is capable of acquiring, holding, and disposing Criminal Law, — There are some oilences which can be committed Criminal 
by will or otherwise of any real and personal property as her only by women, others which can be committed only against them. law. 
soparato pioperty, in the same manner as if she were a feme sole , Among the former are concealment of biith (in ninety-nine cases 
without tin* intervention of any trustee. Every eontiaet ontered , out of a hundred), the new obsolete offence of being a common 
info by a married woman is to be deemed to bind her separate scold, and prostitution and kindled oilences. Many oilences of 
property, unless the contrary bo shown. Pioperty of a woman the latter kind were up to a recent 4<rto dealt with binder the 
married after the commencement of the Act, whether belonging to Contagious Diseases Acts, which were lepcaled in 1886. Where a 
her at the time of mairiage or acquired after marriage, is to be hold mairied woman commits a crime in company with her husband, 
by her as a feme sole. The same is the case with property acquired sho is generally presumed to have acted by his coercion, and so 
after the commencement of the Act by a woman married before the to be entitled to acquittal. This presumption, however, was never 
Act. After marriage a woman remains liable for antenuptial debts made in witchcraft cases, and is not now made in cases of treason, 
and liabilities, and as between her and her husband, in the absence murder, and other grave crimes, or in crimes in which the principal 
of contract to the contrary, her separate property is to lie deemed part must necessarily be taken by the wife, such as keeping a 
primarily liable. Tho husband is only liable to the extent of brothel. In fact, the exceptions to the old presumption are now 
property acquired from or through his wife. The Act also contains perhaps more numerous than those falling within it. The doctrine 
provisions as to stock, investment, insurance, evidence (see "Wit- of coercion and the practice of separate acknowledgment of deeds 
news), and other matters. The effect of the Act is to render by manied women (necessary before the Manied Women’s Property 
obsolete the old law as to what creates a separate use or a reduction Act) seem to he vestiges of tho period when women, besides being 
into possession of clioses m action (nee Personal Estate), as to chattels, were treated as chattels. 4 Formerly a wife could not steal 
equity to a settlement, as to fraud on the husband’s marital rights, 1 her husband’s property, but &ince ; the Manied Women’s Pioperty 
and as to the inability of one of two married persons to give a gift Act this has become possible. The evidence of a wife is not usually 
to the other. Also, in tho case of a gift to a husband and wife in receivable for or against her husband (see Witness), She docs not 
terms which would make them joint-tenants if unmarried, they no become an accessory after tho fact by receiving and harbouring her 
longer take as one person but as two The construction of the Act husband after lie lias committed a felony ; the husband, however, is - 
by the couits has been in one or two cases perhaps somewhat not equally privileged if the offence to committed by the wife, 
narrow; still there is no doubt that it has affected the proprietary ' Adultery is now no crime, England being almost the only conntiy 
rights of mamed women to an immense extent. Its effect lias been where such is the case. It was punished by fine in the ecclesiastical 
principally to improve tho position of wives of the humbler class courts up to the 17th century, and was made criminal for a short 

unprotected by marriage settlement. There is a special saving in — r~r ~ — 

t SL 2 — 2 8eo Re Cameron and Wells, late Hep 37 Chancery Piv., 32. 

i This was a lule of law, con in mod, though not for the first time established, 3 A brief sketch ol tho law relating to this branch of tho subject laid Been 
by the well-known decision of Lord Thurlow in Countess of Strathmore v. Bowes, added by way of appendix to this article. 

in 1780, to tiie effect that a secret conusance by a woman during her engage- i It % as cm tainly laid down by the Court of Chancery, in more than one ease, 
ment to her future husband might be set aside by lilm after marriage A legal that the reason for enforcing acknowledgment of deeds by a manied woman 
relation was in this ease created by engagement or betiotjha!. The only other apart front her husband was tho piosnmption that In mattois of property she was 
instance in English law m which betrothal gives any rights appears to be the sui e to be coei eed by him. U such weie the truth, the separate acknowledgment 
action for breach of promise of marriage. Tn the Mosaic law bciiothal was, for —a matter of a few minutes’ conveisation— was but a pbor safeguard. The 
the purposes of punishment of adultery, equivalent to marriage (see Dent, xxd doctrine of coercion in felonies Js attributed by Mr Justice Stephen to the wish 
2B). In some modern systems betrothal is a matter of more importance than it to give women, while they had not benefit of clergy, the same chance of escape 
Is in England. In Cemmny, for instance, it is publicly advertised. as men (see his Digest of the Grimnal i<xu\ App., note 
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time by an ordinance of the Long Parliament. The offenceb which 
can bo committed only against women are < hiclly those against 
decency, such as rape, proem meat, and similar crimes, in which 
a considerable change in the law in the dneetion of inn eased pro- 
tection to women was made by the Criminal Law Amendment Act, 
1885. Another o hence is abduction, which needs to be separately 
mentioned, as it appeals in law to be an offence partly against the 
pei son, partly against property, for a difference is made between 
the abduction of a woman with property and off one without pro- 
perty. As to offences committed against a wife, recent legislation 
lias made some considerable changes. By the Mntiimoni.il Causes 
Afct, 1878, if a husband bo convicted of an aggravated assault upon 
his wife, the court before which ho is tried may order (subject to 
air appeal to tiro Probate, Divorce, and Admiralty Division of the 
High Court) that the wife bo no longer bound to cohabit with him, 
such order to have the effect of a judicial separation on the ground 
of cruelty. The older may also provide for payment of a weekly 
allowance by the husband to the wife and for the custody of the 
children of the marriage. That ot Lire children under ten may be 
given to the wife. The Mairied Women’s Property Act gives a 
mariied woman criminal remedies against all persons (including her 
husband) for the protection of her separate property, with a proviso 
that no such oi iminal proceeding shall be taken against a husband 
while they are living together, nor while they are living apart, con- 
cerning any act done while they were living together, unless the 
wife’s property have been wrongfully taken by the husband on deser- 
tion of his wife. The section just cited extends the common law, 
under which the wife’s redress foi injuries coimflitted by her husband 
was confined to injuries to the person. But it extends it only to 
injuries to the sepai ate property, and it has recently been held that a 
wife cannot, under the terms oi‘ the section, proceed against her hus- 
band criminally for a libel. 1 * The Mariied Women (Maintenance in 
Case of Desertion) Act, 1880, enables a wife to summon her husband 
before a court of summary jurisdiction for desertion, and the court 
may make an order for her support. Before the Act the wife’s only 
course was to become chargeable to the parish, allowing the guardians 
to seek to recover from the husband the cost of her maintenance. 
The punishment of a woman may btill i>o different from that of a 
man in Treason (q.v.). Where whipping is allowed after convic- 
tion for robbery, or of juvenile offenders for laieeuy, it cannot ho 
inflicted on females. Chastisement of a wife by a husband, pos- 
sibly at one time lawful to^i reasonable extent, would now ceitainly 
constitute an assault. The husband’s rights are limited to restrain- 
ing the wife's liberty in case of her misconduct. 

Scottish Scotland .—. As early as lleyiam MajeMcm (12th century) women 

law. were the object of special legal regulation. In that work the 
mo relief a mulicris (iffobably a tax paid to the lord on the marriage 
of his tenant’s daughter) was fixed at a sum differing according to 
the rank of the woman. Numerous ancient laws dealt with tiade 
and sumptuary matters. J?y the Leges Qmtvor Lprgorim fomalo 
brewsters making bad ale were to forfeit eighlpence and be put on 
' the cucking-stool, and were to set an alo-wand outside their houses 
under a penalty of fourpenee. The same laws also provided that a 
married woman committing a trespass without her husband’s 
knowledge might he chastised like a child undei age. The Statata 
Glide of ilie 18th century enacted that a married woman might not 
buy wool in the streets or ffhy more than a limited amount of oats. 
The same code also ensured a provision for the daughter of one of 
the guild-brethren unable to provide for herself through poverty, 
either by marrying her or putting her iD a convent. By the Act 
1429, c, 9, wives we jo to be arrayed after the estate of their 
husbands. By 1 457, c. 13, no woman was to go to church with her 
face covorod so that she could not be known. 1&81, c. 18, was con- 
ceived in a more liberal spirit, and allowed women to wear any 
hcad-dross to which they had been accustomed. 1621, c. 25, 
permitted servants to wear their mistress’s cast-off clothes. 1681, 
c. 80, contained the remarkable provision that not more than 
two changes of raiment were to be made by a bride at her 
wedding. In its more modem aspect the law is in most respects 
similar to that of England. A woman may be queen or a peeress 
of Scotland. a In the old law sh« could not do homage, but only 
fealty, and she could not be arbiter, cautioner, or witness. A 
married woman could bo warrantor of heiitables only where her 
husband was under age and she was of full age. All disabilities of 
women as witnesses were removed by 31 and 32 Viet. c. 101, § 139. 
A woman is still not receivable as cautioner for an executor-dative. 
Nor can she be tutor-at-law, but she may be appointed tutor 
by testament or by the court. While tests existed women wore 
exempt from the test oath (sec Test Acts). The Court of Session 
decided in 1868 that the parliamentary suffrage was confined to 


l Keg. v. Laid Mayor of LOfc&m. law Rep,, 16 Queers Bench Div,, 772. 

3 Tho rule of ^ucoosslon to Scottish peerages Is different from that reguktfnj 

the succession to English peerages by writ. In case of the death of a peer leav 

several daughters aud no sen, Ibe English peerage would fall into abeyant* 

among the daughters, |ufe the ridest daughter would succeed to the Scottisl 


males. 3 But, as in England, women possess votes in elections to 
school boards and to municipal and local bodies, the latter specially 
conferred by the Municipal Elections Amendment Act, 1881, and the 
General Police and Improvement Act, 1882. The light of mairied 
women to vote at school-board elections under the Education Act, 

1872, appears to have caused some difficulty, and to have been 
differently decided in different counties. Women are not admitted 
to degrees by the Scottish universities, though several attempts have 
been made to confer upon them this privilege. At one time, in- 
deed, they seem to have practised medicine without qualification, 
for in 1641, in a ratification of the privileges of the Edinburgh 
driiurgeons, a com plainly as recited that women practised chirurgy 
without Jiaving learned the aft. In 1873 the Court of Session de- 
cided that female students could not graduate in medicine at Ediu- 
buigh. 4 A bill to enable the universities to gran t degrees to w omen 
was rejected in 1875. St Andiews giants them not the ordinary 
degree but a special title of L.L.A. 5 The powois given by 'the Act 
of 1876 (39 and 40 Viet. c. 41) have recently been exeuised in 
favour of ivoinen by the Colleges of Physicians and of Surgeons of 
Edinburgh and the Faculty of Physicians and Surgeons of Glasgow. 

By the Educational Endowments Act, 1882, the benefits ol endow- 
ments aio to be extendi d as far as }t>srible to both scxc&. In 1831 
the Married Women’s Pi opei ty Act (44 and 45 Viol. c. 21) made 
important extensions of the rights given to married women by the 
Act of 1877, for which see Husiund and Wife. . A wife mariied 
after the daje of the Act has a sepai ate estate in movable and 
heritable property. A husband has the same lights m the movable 
estate of his decea&ed wife as*a widow had beioie the Act in the 
estat^ of her deceased husband. Children have a right of legitim 
in they: mothei’s nnfvable estate. The criminal law differs slightly 
from that of England. At one time drowning was a punishment 
specially reserved for women. Incest or an attempt to commit 
incest is still punishable as a crime, and has been so punished within 
the last few years. Adultery and fornication aio still nominally 
crimes under old Acts, but criminal pioeeedings in these cases have 
fallen into desuetude. The age of tcstamentaiy capacity is still 
twelve, not twenty* one, as in England. 

Untied States.— The Acts of Congress contain little affecting the Law in 
subject. Any woman married to a citizen of the United States United 
who might herself be lawfully naturalized is to be deemed a citizen. States. 
Women are allowed as clerks in Government departments, and may 
ho employed as nurses «uid hospital matrons in the army. The 
right of voting for Congress or for the State legislatures is si ill 
denied in the country as a whole, in spite of the strong attempts 
which have # been made by the advocates of female suffrage. The 
right, however, exists to a limited extent. In the Territories of 
Washington, Wyoming, and Utah women vote, and in the consti- 
tutions of some States, such as Colorado and Wisconsin, it is pro- 
vided that the right of suffrage may be extended to women by a 
majority of electors at a general election. The constitutions of 
most States confine the parliamentary franchise to male electors. 

The admission of ivomen to the school franchise is, however, largely 
increasing, and had in 1887 been adopted by fourteen States. In a 
limited number of States the professions (except the military) are 
open to women. Where the legal profession is not so open, a 
refusal by a State court to grant a licence to practise law is no 
breach of the Federal constitution (see Privilege), In mo >1 States 
the policy adopted m England by tho Married Women’s Pioperty 
Act is the rule, and there is in general no distinction of sex in 
succession to real estate. For the testamentary rights of married 
women see Wili. In some of the State universities women are 
admitted to full privileges of instruction and graduation. In 
others, such as the university of Pennsylvania, they are admitted 
to instruction and examination, hut not to graduation. The law 
in some cases gives women remedies for tort which are unknown in 
England. For instance, by the law of some States a woman may 
bring an action of Seduction {q.v.) in her own name, and may re- 
cover damages for slander imputing unchastity, without proof of 
special damage, which cannot Be done in England, The criminal 
law is also more extensive. In the New England and some of the 
other States mere fornication is punishable as a crime. Adultery 
is criminal by the law of most States. 


Literature .*- Besides those already cited, the following authorities may he 
consulted. Ferthc geneml law Montesquieu, Esprit das Lois, bk, vh.; Laboukyo, 
liccherches sur 1st Condition Civile et Politique ties Femmes, 1813; Tims. Wnglit, 
Womankind in Western Europe, 1%‘f); Sheldon Amos, Difference of Sex as « Topic of 
Jurisprudence and legislation, 1870; Paul Giile, Etude stir la Condition Prtvfr de 
la Femme, 1886; Ernest Navillo, u La Condition Soclak den Femmes,” in Ibe Ihblio- 
thhque Unim'tflle et Revue Suisse, for Oct., Nov,, and Dec,, 1887. For okt 
English law. The Law's Resolutions of Women's Rights. 1032 ; The Lady's Law, 
1737 ; The Laws Respecting Women, 1777 (those three works are anonymous) ; 
C, 8, Kenny, Hut. of the Law of England as to the Effects of Marriage on Property 
and on the Wife’s Legal Capacity , 1R70, For modem English law, T. Bamtfr- 
Lennard, The Position in Law of Women, 1883 ; R. Thictosse, Digest of the Law 
°J Mujjm&mt Wife , 1884 ; Wolstenholme and Turner, Conveyancing Acts (4th 
efh W;W. P. Everslcy, Law of the Domestic Motions, 1886; Mx Remo, 
L’Egaliti des Sexes on Anglitem, 1836. 
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Breach of Promise of Marriage . — Tlio action for breach of promise 
of marriage is in some of its incidents peculiar io English law. 
In Roman law, betrothal (sponsaliu) imposed a duty on the be- 
trothed to become husband and wife within a reasonable time, 
subject to the termination of the obligation by death, repudiation 
by the words conditions tna non ufor ) or lapso of time, the time 
fixed being two years. No action lay for bi each of promise to many 
unless a rrhec spousal it Us> h ad been given, i.e. t earnest of ihe bargain, 
to. bo forfeited by the party refusing to cany it -out. Tin an'ha 
might also be given by a parent, and was equally liable to forft ituie. 

A piovineial governor, or one oi his lelations or household, could 
not tecover any arrha that might have ty»en given, it being sup 
posed that he was in a position of authority and able tjj exercise 
influent e in forcing consent to a betrothal. 

In the canon law breach of the promise* made hy tin* spoil utlia, 
whether de pmsemi or dc future , a division unknown to Roman 
law, d*es not without more appear to have sufficed to found an 
notion for its breach, except so far as it fell under ecclesiastical 
cognizance as Lvuo fidci , but it had the moie seiious legal effect of 
avoiding as a canonical disability the subsequent marriage, while 
the original sjih/isaha continued, of a betrothed pei son to any other 
than the one to whom he or^ilie was oiiginally betrothed. The 
sponwlia became inoperative, cither by mutual consent orhym- j 
tain supet veiling impediments, such as ouliuation or a vow of 
chastity. TIk* canonical disability of pi e-contract was removed in 
England by 32 lien. VIII. c. 38, re-established in the reign of 
Edward VI., and finally abolished in 1753. * 

In England the duty of the parties is the same as in Roman 
law, viz., to cany out the contract within a reasonable time, if no 
time be specially fixed. Formerly a contract! to marry cpiJfd he 
specifically enforced by the ecclesiastical court compelling* a cele- 
bration of the marriage hi fade t edemas . The last instance of a 
suit for this purpose was in 1752, and the right to hiing it was 
abolished in 1753 by Lord Ilaidwicke’s Act (2(5 Geo. II, c. 33). 
The action for breach of promise may lie hi ought by a man or 
a woman, though the former case has been of rare occurienee, and 
a male plaintiff has still more rarely been rewarded with anything 
more than nominal damages. It may he biought by hut not 
against an infant, and not against an adult if he or she has merely 
ratified a promise made during infancy; it may he brought 
against but not by a married man or woman (in spite of the 
inherent incapacity of such a person to ha.vo maniod the plaintiff), 
a nil neither by nor against the personal representatives of a 
deceased party to iho promise (unless where special damage has 
accrued to the peisonal estato of the deceased). The promise 
need not bo in writing. The parties to an action i9*e by 32 and 
33 Viet. e. 68 competent witnesses ; the plaintiff cannot, how- 
ever, recover a verdict without his or her testimony being cor- 
roborated hy other material evidence. The measure oi* damages 
is to a greater extent than in most actions at the discretion of the 
jury ; they may take into consideration tho injury to the plaintiff's 
feelings, especially if the breach of promise be aggravated by 
seduction. Either party has a right to trial by jury under the 
rules of the Supreme Court, 1883. The action cannot be tried 
in a county court, unless hy consent, or unless remitted foi trial 
there by the High Court. Unchastity of the plaintiff unknown to 
the defendant when the promise was made and dissolution of the 
contract hy mutual consent are the piincipal defences which are 
usually raised to the action. Bodily inihiuity of the defendant 
is no defence to the action, though it may justify the other parly 
in refusing to many the person thus affected. Where the betrot hod 
are within prohibited degrees of consanguinity or affinity, there can 
ho no valid promise at all, and so no action for its breach. 

In Scotland a promise in the nature of sponsaha de futuro not 
followed by consummation may bo resiled from, subject to tho 
liability of tho party in fault to an action for the breach, which 
by 6 Geo. IV. c. 120, s. 28, is a proper cause for trial by juiy. 
If, however, the spun salt a be de prsesenti, and, according to the 
more probable opinion, if they be de futuro followed by consum 
mail on, a pre-contract is constituted, giving a right to a decree of 
declarator of marriage and equivalent to marriage, unless deelaied 
void during the lifetime of tho parties. 

In tho United States tho law is in general accordance with 
that of England. The statute law of California and Dakota pro- 
vides that the unehastity of one party of which the other is igno- 
rant is a good defence, but it is no defence if both participate 
^ therein. (J. W+.) 

WOOD. Sco Botany, vol. iv. p. 100; Building, 
Forests, Strength op Materials ; also Fir, Oak, Pine, 
Teak, &c. 

WOOD, Anthony a 1 (1632-1695), antiquary, was tho 
fourth son of Thomas Wood (1580-1643), B.C.L, of Oxford, 

1 In the Life he speaks of himself and his family as Wood and not 
h, Wood, a pedantic return to old usage adopted by himself, A 
pedigree is given in Bliss’s edition, 1848, p. 357. 
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whore Anthony was ] loin 1 7th December 1632. He was 
sent to New College school in that city in 1641, and at 
the age of fcweho was removed to tho fice grammar 
school at Thame, where his studies were interrupted by 
civil war skirmishes. lie was thou placed under the 
tuition of his brother Edward (1 627 -55), of Trinity College ; 
k ‘ while he continued in this condition his mother would 
alwaies be soliciting Mm to be an apprentice which lie 
could never endure to heare of 1 ’ (Life, 1848, p. 33). He 
was entered al Morton College in 1017, and made post- 
master. Tn 1652 “ho began to exercise his natural and 
insatiable genie he had to mu, sick” (ibid., 53), and was 
examined for the degree of B.A, He engaged a music- 
master, and obtained permission to use the Bodleian, 
“which he took to be tho happiness of his life. 3 ’ lie 
was admitted M.A. in 1655, and in the following year 
published a volume of sermons of his late brother Edward. 

J htgdales Warwickshire came into his hands, and he 
describes how his tender affections and insatiable desire 
of knowledge w T ore ravished and melted downo hy Iho 
reading of that book. What by muaick and rare books 
that he found in the public library, his life, at/ this time 
and after, was a* perfect Elysium 3 ’ (ibid., p. 68). Ho 
now began systematically to copy monumental inscriptions 
and to search for antiquities in the city and neighbour- 
hood. He went through the Christ Church registers, 

“ at this time being resolved to sot himself to the study 
of antiquities.” Dr John Wallis, the keeper, allowed him 
free access to the university registers in 1660 ; “here ho 
layd the foundation of that book which fourteen years 
afterwards he published, viz., Hist, et Antiq . Unir. OxonB 
He steadily investigated the muniments of all the colleges, 
and in 1667 -made his first journey to London, where he 
visited Dugdale, who introduced him into the Cottonian 
library, and Prynne showed him Qio same civility for the 
Tower records. On October 22, 16G9, he was sent for by 
the delegates of the press, <f that whereas he had taken a 
great deal of paines in "writing the ITisk and Antiq. of ihe 
Union skie of Oxon , they would for Ms paines give him an 
100 li. for his copie, conditional that he would suffer 
the book to-be translated into Latino 33 (ibid., 167). He 
accepted the offer and set to work to prepare his English 
MS, for tho translators, lliehard Peers and lliehard 
Peeve, both appointed by Dr Fell, clean of Christ Church, 
who undertook the expense of printing. The translation 
was supervised by Fell, with whom and tho translators 
Wood has endless quarrels about alterations of his text. 
In 1C74 appeared IHstoria et Antiqmtates Uniwnitatis 
Oxoniensis, handsomely printed “e Theatro Sheldoniano,” 
in two folio volumes, the first devoted to the university in 
general and the second to tho colleges. Copies were 
widely distributed, and university and author received 
much praise. On the other hand, Bishop Barlow told a 
correspondent that “ not only the Latine but the history 
itself is in many things ridiculously false ” (Genuine. 
Remains, 1693, p. 183). In 1678 the university registers 
which had been in his custody for eighteen years were 
removed, as it was feared that he would he implicated in 
the Popish Plot. To relieve himself from suspicion he 
took the oaths of supremacy and allegiance. During this 
time ho had been gradually completing his great work,* 
which was produced by a London publisher in 1691-92, 2 
vols. folio, Athene Oxonienses : an Exact History of all the 
Writers and Mishojm who have had their Education in the 
University of Oxford from WOO to WOO, to which are added 
ihe Fasti , or Annals for the said time . On 29th July 1693 
he was condemned in the vice-chancellor's court for certain 
libels against the late earl of Clarendon, fined, banished 
from tho university until he recanted, and the book burnt. 
The proceedings were printed in a volume of Miscellanies 
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published by Curll in 1714. Wood %vas attacked by 
Bishop Burnet in a Letter to the Bishop of Lichfield and 
Coventry, 1693, 4 to, and detended by his nephew Dr 
Thomas Wood, in a Vindication of the Historiographer , to 
which is added the Historiographer's Answer, 1693, 4to, 
reproduced in the subsequent editions of the Athenx . The 
nephew also defended his uncle in An Appendix to the 
Life of Bishop th Ward, 1697, 8vo. On 9th October 
1695 Wood had an interview with the earl of Clarendon, 
but was not able to get his fine remitted. After a short 
illness he died 28th November 1695, in his sixty* third year, 
and was buried in the ante-chapel of St John Baptist 
(Merton College), in Oxford, where ho superintended the 
digging of his own grave but a few days before. 

He is deseiibed as e< a veiy stiong lusty man,” of uncouth 
manners and appearance, not so deaf as he pretended, of lesoived 
and tempeiato habits, *ot avaiicious, and a despiser of honours. 
He received neither ofhee noi leward from the univeisity which 
owed so much to his labours. He never mairied, anti led a life of 
self-denial, entuely devoted to antiquarian research. Bell-ringing 
and music were his chief relaxations. His liteiaiy stylo is pool, 
and his taste and judgment aie fiequeutly warped by piejudico, 
but his tuo great works and unpublished collections foini a pike* 
less source of information on Oxford and her worthies. He vas 
always suspected of being a Roman Catholic, uifft invariably treated 
Jacobites and Papists better than Dissenters in the Athcniv , but he 
died in communion with the Chuich of England. 

Wood's oiiginal niaimseiipL(pui cliased by the Bodleian in 1816), 
was first published by John Guteh, as The History and Anfiqinha, 
of the Outlegcs and Halls in the University of Oxford , with a con- 
tinuation, 1786-90, 2 vols. 4to, and The Histonj ancl Antiquities 
of the University of Oxford , 1792-96, 3 vols. 4 to, with poitiait of 
Wood. To these should bo added Tkt Anticnl and Tiesait State 
of the City of Oxjoul , chit fly colheUd by A. d IVood, with additions 
by Sir J. Pcslwll, 1773, 4to. A new ed^ion is in preparation by 
the Oxfoul Historical Society. Moduts Salium, a Collection of Pieces 
of Humour, chiefly ill-natured personal stories, vas published at 
Oxfordin 1751, 12ino. Some letters betweui Aubiey and Wood wet e 
given in tho CentlnnaPs J^agctzme (3d ser., ix., x., xi.). Wood 
consulted Dr Hudson about getting a third volume of the Atheim 
printed in Holland, saying, c< When this volume < onics out I’ll make 
you laugh ” (Behq. Jleammnse, i, 59). This was iucl udefl in a second 
edition of the Athens published by Tonson in 1721, 2 vols. folio, 
tl very much correclecPand enlarged, with the addition of above 500 
new lives. " The third appeared as “ a new edition, \\ ith additions, 
and a continuation by Philip Bliss,” 1813-20, 4 vols. 4to. The 
Ecclesiastical History Society proposed to bring out a fouith 
edition, which stopped at the Life, ed. by Bliss, 1818, 8vo (see 
(hut, May., N.S., x\ix, 135, 268). Dr Bliss’s interleaved copy is 
in the Bodleian, and Di Griffiths announced in 1859 that a new 
edition was contemplated by the Press, and asked for additional 
matter (see Notes aiul Queries, 2d sei., vii. 514, ami Cth ser., vi. 
5, 51). Wood bequeathed his library (127 MSS, and 970 punted 
books) to the Ashmolean ^Museum, and the keepei, William 
Huddesford, printed a catalogue of the MSS. in 1761. In 1860 
the whole collection was transferred to tho Bodleian, where 25 
volumes of Wood’s MSS. had boen since 1690. Many of the 
original papers from which the Athens was wiitten, as well as 
several large volumes of Wood’s correspondence apd all his diaries, 
are in the Bodleian. 

The chief authority h the life of Wood wiitten by himself, and first published 
by Heanve m the appendix to T, Call Vmdtcue, 1730; the mcnions after 1672 
were compiled by Rawlinsqp from the original diaries, and punted by Huddesfoul 
with the lives of Leland and Heaine, 1772, 2 vols, Svo. A now edition was issued 
by Bliss, 1648 See also JReliguiis Jleamianre , cd. Bliss, 2d ed , 18fiy, 3 vols. 12mo ; 
Hearne’s Remarks and CWfec/wns(Oxfoid Hist. Soc., 1885, &c.) ; Macruy's Amah 
of the Bodleian Library, 1868; Nicholas Literary Anecdotes, i., iv M v.,vm. ; 
Noble's Biogr. History of England, i. (II. R. t.) 

WOOD, Mbs Henry (1814-1887), novelist, was born 
on the 17th January 1814, Her maiden name was Ellen 
Price; her father was a gJove manufacturer in Worcester 
* — the original of the cathedral city which, with its church 
dignitaries and schools, is the scene of so many of her 
tales. From certain vague memoirs published by her son 
in the Argosy 1 (of which her novels wore the mainstay 
for the last twenty years of her life) it appears that the 
industrial distress described in Mildred ArMl is a 
reminiscence of the collapse of the glove trade in Wor- 
cester, consequent on Htiskisson’s tariff reforms in 1823, 
from whi ch her father suffered a long with other English 

* to “Mrs Henry Argosy, vol, xliil, 1887. 


glove manufacturers. She married young, it is said, and 
after her marriage lived for the most part in Franco, her 
husband being “at the head of a large shipping and 
banking firm abroad.” She first came before tho public 
in her own name as the author of a temperance tale 
(Danesbury House), which had gained tho prize of XI 00 
offered by the Scottish Temperance League. This was in 
1860 ; but it appears from tho memoirs already referred 
to that u for many years ” before this she had been a 
regular contributor o| stories anonymously, month after 
month, 4o Mr Harrison Ainsworth’s magazines, Bentley’s 
Miscellany, and Colburn’s New Month! y. Danesbm y House 
was very favouiably reviewed, her genuine gilts as a 
story-teller making themselves apparent in spite df tho 
didactic purpose of tho tale ; but Mis Wood’s firs! git at 
success was made in the following year with Hast Lynne, 
one of the most popular novels of the centiwy. A long 
review in the Times, in which a^plaee was claimed for her 
in the foremost rank of novelists, was the loudest note in 
a general chorus of praise, and fairly established her 
position. The praise of the critics continued tlnoughoul 
the next laflf-dozen of her novels, which followed one 
another with great rapidity: The Charmings ancl Mrs 
Hal l ifur ton's Ti oyfAes, in 1862; Vet tier's Pride and The 
Bhadofb of AMydyat, in 1863 ; Lend Oalhurn's Laugh Lis, 
Oswald C? ay, and Trevlyn Hold, in 1864. These uoiks 
were held to confirm tho promise of East Lynne, and Th 
Blind ow of A&ldydyat was pronounced to be (as it is still 
generally considered) the best of them all. (Vmi plaints 
of sameness, — almost inevitable, considering the rate ot 
production, — of commonplaceness of sentiment and 
material, and of a certain narrowness and insufficiency 
in her conceptions of poetical justice first began 1o la* 
heard in connexion .with Mildred Arkdl (1865), and 
became louder as the fertile novelist continued to pour 
forth her stories with inexhaustible fluency. 81 ic became 
owner of the Argosy in 1867, and her stories quickly 
raised it to an enormous circulation. She had a oeitain 
triumph over her critics with the Johnny Ludlow tails, 
an imitation of Miss Mitford’s Tales of Our Village . Mi* 
Wood’s name was not put to them as they appeared in 
the Argosy , and when tho first series was collected and 
published separately in 1874 they excited among rev iewers 
an approach to the enthusiasm with which her fiist efforts 
had been welcomed. Undoubtedly Mis Wood pr^sessed 
many of the qualities of a first-rate story-teller, — great 
simplicity of style, unfailing fluency, a lively interest in 
prominent traits of character, abundant circumstantiality, 
skill in exciting curiosity and keeping up suspense, and 
withal a wonderful clearness of method. Amidst her 
crowd of characters and incidents you are never puzzled 
or perplexed, and she very rarely lapses into tedionsness. 

If ever she is tedious, it is from repeating herself. Her 
“criticism of life” is not very broad or very profound, 
though it is generally for moral edification ; she is simply 
an excellent story-teller out of the ordinary materials of 
the craft. In private life Mrs Wood seems to have boen 
a most amiable person : her son gives a very lovable 
picture of her. Her death took place on 10ili Fobnwry 
1887, at the ago of seventy-three. 8he was active in her 
work till the very last, and left several completed stories, 
short and long, ready for publication. 

WOOD-CARVING. In most countries, during the # 
early development of the plastic art, sculpture in wood 
took a very important position, and was much used for 
statues on a large scale, as well as for small works 
decorated with surface carving. On the whole, wood is 
much more suitable for carving in slight relief than for 
sculpture in the round, and its special structure, with 
bundles of long fibres, strong in one direticon and weak in 
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another, make it very necessary for the carver to suit lus 
design to the exigencies of the material. Large cunes 
should be avoided, on account of their tendency to split 
across with the grain, and deep under-cutting is objection- 
able for the same reason. A tough librons substance like 
wood obviously calls for a very diffei ent Leatment from 
that which, is suitable to a homogeneous substance like 
stone or marble. This adaptation of tluf design to the 
material is veiy conspicuous in the wood-car v nig ot the 
finest kinds, such as the Scandinavian doorways of the 
9th to the 12th centuries, the, refyenclicular r^ofs and 
screens of England in the 13th century, and the richly 
carved panelling of "Moslem countries throughout the 
Middle Ages. 

Some woods, such as pear, lime, and more especially 
box, are comparatively free from any distinct grain, and 
may be carved almost like marble, but those woods arc 
only to be had in small pieces, and from their want of 
fibre are structurally weak, and are therefore only avail- 
able for decorath e purposes on a small scale. It is this 
absence of giain which makes boxwood the material 
selected for engraving on wood, a foim of wood-carving in 
which the artist needs to be as little as possible hampered 
by the structure of his material In ancient times cedar 
wood was specially used for decoiative curving, ancUin the 
East various perfumed woods, such as that of the sandal- 
tree, have always been favourites with the carver. In 
Europe the oak, the chestnut, 1 the fir, and the walnut 
have been chiefly used, and for sculpture in the round 
or high relief the sycamore and the plane-tree, as \\ ell as 
the oak. 

One objection to using wood for life-sized or colossal 
sculpture is that large blocks are very liable to crack and 
split from end to end, owing to the fact that the parts 
near the surface dry and shrink more rapidly than the 
core. For this reason the medieval carvers usually hollow ed 
out their wooden statues from the back, so as % to equalize 
the shrinkage and prevent splitting. Tn all cases wood 
for carving should be very well seasoned, and it is especially 
necessary to get rid of the natural sap, which causes rot if 
it is not diied out. It is useful to soak newly cut timber 
in running water, so that the sap may be washed away; 
it is then comparatively easy to dry out the water which 
has soaked into the pores of tho wood and taken the place 
of the sap. 

Egyptian . — One of the most remarkable examples of 
ancient Egyptian art, dating probably from nearly 1000 
years b.c., is a life-sized portrait statuo of a stout elderly 
man, now in the Boulak museum. This is carved out of 
a solid block of sycamore wood, except that the right arm 
is worked separately and attached by a mortice and tenon ; 
the eyes are formed by inlaid bits of shell and crystal, and 
the whole is a mast wonderful piece of life-like realism 
(see fig. 1). Although dating from so remote a period, 
this statue bears witness to an amount of technical skill 
and artistic knowledge which shows that long centuries 
of experience and artistic development must have preceded 
its production, — a period of which we have no remains, 
this statue being one of the earliest works of art which 
even Egypt has preserved for us. In the same museum 
are also some very remarkable wooden panels from the 
tomb of Hosi, about four feet high, carved in low relief 
* with standing figures of men and hieroglyphs. These 
large slabs of wood formed part of the wall lining of the 
tomb. The reliefs are executed with the utmost spirit 
and extreme delicacy of treatment, and are highly 
decorative in style ; they show, moreover, a keen sonse of 
the special treatment suitable to the material in which 

1 In -many cases it is almost impossible to distinguish between 
chestnut and oak, especially in the medieval roofs of England, 
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they are carved. These also date horn nearly 4000 b.c. 
After the eaily dj nasties in Egypt wood does not seem 
to have been used tor sculpture on a large scale, although 
it was veiy commonly employed for mummy cases or 
coffins, one end carved with a human face and the rest 
almost pliin, except for its elaborate painted ornaments in 
gold and colours, applied on a thin coat of stucco laid 
evenly ov or 111 e wt >od. A 
large number of smaller 
examples of Egyptian 
wood-carving exist in 
various museums, such 
as furniture, boxes, im- 
plements for the toilet, 
and the like, frequently 
decorated with slight 
surface reliefs of animals 
or plants, and graceful 
patterns formed of the 
lotus or papyrus ilower 
treated with great deco- 
rative skill. 

Greel . — O win^ t o the 
perishable nature of the 
material, almost the 
only ancient examples 
of wood-carving which 
have survived to our 
time are those from the 
tombs of Egypt. 2 Tho 
many important pieces 
of wooden sculpture 
which once existed in 
Greece and other ancient 
countries are only known 
to us by the descriptions 
of Pausanias and various 
classical writers. It is 
probable that the earliest examples of tFe plastic art among 
the Hellenic race were the rude wooden images of the gods 
(£oara), of which many examples? were preserved down to 
late historic times. The art of sculpture, and especially 
sculpture in wood, is probably older than that of painting, % 
as it requires loss4 artistic kuowledge to rudely fashion a 
log of wood into a rough body with rounded head, two 
holes for the eyes and slits for ti^e mouth and ^ose, than 
to conceive mentally and set down on a plane surface any 
attempt even at the rudest outline drawing, — a process 
which requires a distinct act of abstraction and some 
notion of treating the subject in a conventionally symbolic 
way. P-eal things have of course no enclosing line, and 
the representation of an object in outline conveys little or 
no idea to the mind of a man who is yet in a very early 
stage of culture. The Palladium, or sacred figure of Pallas, 
which was guarded by the vestal virgins in Pome, and which 
was fabled to have been brought by yEneas from tho burn- 
ing Troy, was one of these wooden $6am (see Vesta). A 
wooden figure of the Armed Aphrodite at Cythera is men- 
tioned by Pausanias, iii. 23, 1. Of the same kind was the 
wooden statue of Hermes in the shrine of Athene Polias 
on the Acropolis of Athens, said to have been the offering’ 
of Cecrops (Pausan., i. 27, 1); and the figure of Athene 
Polias itself w r as an ancient wooden £6avov. Another 
very ancient statue, carved out of cedar wood, was the 
statue of Apollo in his temple, dedicated 428 b.c., in tho 
Campus Martius of Pome ; this statue was called Apollo 

3 Acacia and sycamore wood were chiefly used for the larger wood 
sculpture of Egypt A wooden coiOn, covered with fine Greek paint- 
ings of c. 300 b.o., was discovered in a tomb at Pauticapcoum (Kertch), 
and is now in the museum at St Petersburg, 



Fig, 1 — Lifc-si/ed. Portiait Statue fiom a 
Tomb of the Fourth Dynasty. 
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Sosianus, from Sosius the prefect of Syria, who presented 
it to the temple (Pliny, II. A., xiii. 5 and xxxvi, 4). 
Pausanias (ii. 24) mentions another early wooden statue 
at Argos, — that of Zeus Larissaeus, which was remarkable 
for having three eyes. A very elaborate example of 
cedar-wood carving enriched with gold and ivory is 
described by Pausanias (v. 17 to 19). This was a coffer 
dedicated at Olympia by the children of Cypselus, tyrant 
of Corinth in the 7th century b.c. It was decorated with 
bands in relief, with scenes from the lives of various gods 
and heroes. A cedar box, with two carved dogs attached 
to it, was found at Mycenae by Dr Schliemann, and is now 
in the museum at Athens. During the most flourishing 
period of Greek art wood was sometimes used for important 
plastic purposes, as,' for example, the colossal statue of 
Athene at Plataea, carved by Phidias. The figure was of 
gilt or plated wood, V?ith the exception of the nude parts, — 
the face, hands, and feet, — which were of Pentelic marble. 

Roman . — Of the wood-carving of the Roman period 
almost no important examples now exist ; but the carved 
panels of the main doors of S. Sabina on* the Aventine 
Hill are very interesting specimens of wooden relief- 
sculpture of early Christian times, dating; as the costumes 
show, from the 5 th century. The doors are made up of a 
large number of small square panels, each minutely carved 
with a scene from the -Old or New Testament ; the whole 
feeling of these reliefs is thoroughly classical, though of 
course in a very debased form. 

Medieval . — The most remarkable examples of early 
mediaeval wood-carving are the doorways of wooden 
churches of Scandinavia and Denmark, dating from the 
9 th to the 13th centuries. These are framed with great 
planks or slabs of pine wood, the whole surface of which 
is covered with rich and intricate patterns of interlacing 
scroll-work, mixed with" figures of dragons and serpents, 
designed with extraordinary wealth of invention, and of the 
highest decorative value. The relief is very low, except 
where occasionally^ a monsters head projects from the 
general level ; and yet the utmost vigour of effect is gained 
by the grand sweeping curves of the leading lines. These 
are masterpieces of wood J ~carving, designed and executed 
_ with the most perfect sense of the necessities of the material. 

. Fig. 2 shows part of the architrave of a door from Aal 
church, Norway, dating from the 12th century. Unhappily 
almost the last of these interesting wooden churches have 
been destroyed in recency ears, and merely the wrecks of 
their grand wooden sculpture have been occasionally pre- 
served in, some museum ; some very valuable casts of these 
are in the South Kensington Museum. 

English . — For various ecclesiastical purposes a large 
amount of important sculpture in wood was produced in 
Britain throughout the Middle Ages. At the time of the 
Reformation every church had its rood-screen,, surmounted 
by a large crucifix between two standing figures of St 
Mary and St John. These were of wood, except perhaps 
in some of; the, richest cathedral, or abbey churches, which 
occasionally’ had the rood made, of silver. A very large 
hrnnher , of churches also had" retables over the various 
altars, with, reliefs carved in wood and decorated with gold 
and colpurs; Many examples of this class still exist in 
Germany and .Spain, but almost all, the English examples 
'pgad^||d^un^er jbho joouoel&sm of ;the Reformation, 1 . , 
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'earliest isb that';- 
cathedral, 
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illustrated in Sculpture, fig. 5 (vol. xxi. p. 558). It is a 
work of the 12th century, but was broken to pieces, and is 
now much restored. Like most wooden sculpture in 
England, it is carved out of oak. The finest example of 
English wood sculpture is a life-sized effigy in the south 

- choir aisle of Aber- 
gavenny church, that 
of the young knight 
George de Cantelupe 
(d. 1273). The face 
is a portrait of very 
j high plastic merit, and 
the whole treatment 
of the figure, wi^th the 
graceful drapery of 
its tunic, and its care- 
fully carded armour, 
is very remarkable as 
an example of the 
very high level of 
excellence that was 
reached by the Eng- 
lish contemporaries of 
Nlccola Pisano. The 
usual treatment of these wooden 
figures was to cover the whole surface 
with a thin coating of gesso or fine 
stucco, in which various details or 
ornaments were modelled or stamped 
in relief, and then richly decorated 
with gold and colour. A similar 
treatment was adopted for all the 
wooden sculpture of the mediaeval 
period throughout Europe. 

The church at Abergavenny, 
already referred to, also contains 
part of what once must have been a 
very large and magnificent example 
of wooden sculpture. This is a 
colossal recumbent figure of Jesse, 
and formed the lower part of what 
was called a a Jesse tree.” Out of 
the recumbent figut'e grew a great 
tree, on the branches of which were 
figures of the illustrious descendants 
of Jesse’s, line. Merely the stump 
of this tree now remains, springing 
from the side, of , Jesse, but when 
complete, the whole tree must have 
reached high up towards the roof, 
with its network of branches form- 
ing a sort of screen behind the high 
altar — very rich and magnificent in 
effect, when the whole was perfect 
with its brilliant, coloured decora- 
tion, and the stained glass of the 
large east window seen dimly 
through the open branches of the 
tree. The existing figure of Jesse, 
which, is 10 feet long, is cut out of 

Fw. i-Partohl.e Carved a soM blook of ' oak ; a, figure of . 
oi a. Door frota an angel 1 at the head is worked out 
urch< - , of the same piece of wood, 2 , • 

Another very important application of wood-carving 
was , for the decoration of the church stalls, screens, and 
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roofs, which, in tlie 15th century in England reached so 
high a pitch of splendour. The development of archi- 
tectural wood-carving was much slower than that of 
sculpture in stone. During the 4 4 Early English ” period 
wood- work was rather heavy in style and coarse in detail; 
in “Decorated” times wood-work of much beauty and 
richness was produced, but forms more suitable to stone 
were still used, and it was not till the later “ Perpendi- 
cular” period in the 15th century that the wood-carvers 
of England learnt to perfectly ada$t their designs to the 
nature of their material. V ery beautiful roofs, for example, 
were produced in the 14th century, such as that at Aclder- 
bury, 1 but the principals are frequently constructed with 
large ^arched braces, richly moulded and very graceful in 
effect but constructionally weak, and very wasteful of the 
material Enormous balks of oak were required to enable 
the large ciTrves of the braces to be cut out of the solid. 
The builders of the 15th Century corrected these defects, 
and designed their sumptuous screens, stall-canopies, and 
open roofs with straight lines for the leading framework, — 
only using curves on a smaller scale, and in places where 
much strain does not fall upon them. Nothing can exceed 
the beauty, in its own class, of the 15th and early 16th 
century wood- work in England; the nj any fine examples 
that still exist give ns some notion of the wealth* of the 
country in this branch of art at a time when every church 
was obliged by canon law to have its rood-screen, and 
almost always also possessed carved oak stalls and many 
other fittings, such as statues and retables, in the same 
material. 2 

The rich oak work of England was no exception to the 
universal application of coloured decoration, and nearly 
every screen, roof, or choir-stall was covered with minute 
painting in gold and colours. The modern notion that 
oak should be left nnpainted was quite unknown to our 
mediaeval forefathers ; and they, as a rule, preferred even 
a simple coating of white, red, or other colour to the 
natural tint of the oak, which would have looked very 
dull and heavy in tone when surrounded by the polychro- 
matic brilliance of the floor, the walls, and the windows. 
In most cases, however, the wood-work was not left 
with its uniform ground of paint ; delicate and graceful 
patterns of diapers or sprigs of foliage were added on to 
all the main lines of the work, and covered the chief 
members of all the mouldings, in exactly the same way 
as was done with the sculpture in stone. Many of the 
Norfolk screens still have much of their painted orna- 
ment in good preservation 3 ; and additional richness was 
gained by the groundwork of delicately moulded stucco 
with which , the whole surface of the wood was covered 
before the colouring and gilding were applied. Modern 
“ restorers ” have in most cases scraped off all that 
remained of this brilliant decoration, and frequently no 
signs are now visible of this universal system of decora- 
tion. The very rich and graceful “watching gallery” 4 
in the abbey church of St , Albans is now bare of any 
colouring, though it was once a very brilliant example of . 
polychromatic decoration. 

Great richness of carving is lavished on the church roofs 
especially of Norfolk and Suffolk. Carved bosses cover 
the intersections of the moulded timbers, some with 

„ . 1 The roof of Westminster Hnil, of the early part of the 15th cen- 

tury, is hi size and richness! of detail the most magnificent open timber, 
roof in the world; it has curved braces of very wide span, cut out of , 
enormous balks of oak or chestnut. ■ 

2 It -should he noted that in Old , English the word “ picture ” was 
often used for a statue or a relief, — partly no doubt from 1 the fact that 
- all ^juI J tureivas deccrated with painting. ; ' ! ,, v , , : 

, : 0 See. Talbot Bury, Ecdesimtical ' Wood- Work, Lopdon, 1847. : . ; 1 
< , * Bo cafledcbecapse frphi' it a guardian; used constantly, towatcV i 
' day and night,, gbfd’ shrine of. StAlban* with its treasure of. 


bunches of delicate foliage, others carved into figures of 
angels with outspread wings. Other statuettes of angels 
often cover the ends of the hammer-beams, and the whole 
cornice frequently has running foliage inserted in a hollow 
of the moulding. All this wood-carving is usually of very 
high artistic merit, and combines delicacy of detail with 
strength of decorative effect in a way that has never been 
surpassed by the mediaeval artists of any country of the 
Continent. These magniflcent roofs, which are peculiar to 
England, and even to certain districts such as East Anglia, 
are among the most perfect artistic productions of the 
Middle Ages. 5 

Norfolk, Suffolk, Devonshire, and other counties are 
still rich in elaborate chancel screens, carved with delicate 
foliage, especially in the hollows of the cornice, and light 
: open cresting or “ brattishing ” along the top. The tracery 
: which fills in the upper part of these Screens is of wonder- 
ful beauty, and executed with the most minute finish and 
delicate moulding. The ends of the 15th-century stalls 
were often richly decorated with carving, and are crowned 
with finials or* “ poppy-heads ” of the most elaborate and 
spirited design. The underside of the “ misericords ” 0 of 
the monastic stalls were specially selected for minute en- 
richment, in spite of their very inconspicuous position. The 
utmost wealth of fancy and minuteness of workmanship is 
often lavished upon these, and their reliefs are frequently 
works of art of a very high order. In some cases the 
carver took his design from contemporary engravings by 
some distinguished German or Flemish artist, such as 
Schongauer or Albert Diirer. One of these in the chapel 
of Henry VII. at Westminster, representing “ The Golden 
Age,” is a work of wonderful beauty and delicacy of touch. 
Genre and satirical subjects are often selected : the 
regulars are made fun of in the churches of the secular 
clergy, and the vices of the secdlar priests are satirized 
on the stalls of the monastic churches. This satire is 
often carried to the verge of indecency, especially in the 
scenes frequently selected by clerical carvers to set forth 
the miseries of the married state. 

In England during the 16th ^and 17th centuries little 
wood-carving of much merit was produced ; the oak 
panelling, furniture, and other fittings of the Elizabethan ^ 
and J acobean periods were largely enriched with surface 
reliefs, coarse in execution, but often decorative in effect, 
and chiefly remarkable for their showy appearance" pro- 
duced with the minimum of labour, 7 a great contrast to 
the rich detail and exquisite finish of the pre-Eeformation 
work. Towards the end of the 17th century a very realistic 
style of wood-carving came into use, in which great technical 
skill was displayed but little real artistic feeling. Grinling 
Gibbons (1648-1721) and his pupils produced the most 
elaborate works of this class, such as wreaths, scrolls, and 
friezes carved in high relief, or in the round, with fruit 
and flowers, modelled and carved with wonderful imitative 
skill, but weak in true decorative effect. These clever 
groups of foliage and fruit were carved in, pear or lime 
wood, and fastened on to the surface of wall-panels, 
mantelpieces, and other wooden fittings. The stalls and 
screens in St Pauls Cathedral are some of Gibbons's best 
works,, and a great deal of his realistic carving still exists 
at Oxford in Trinity College, at Trinity College, Cambridge,* 
at Ohatsworth, at Petworth, and in many of the great , 
country houses of that, time. Since then wood-carving has 
[ not taken an important position among the lesser , arts of , J 
! t he country, , ,, , - / j'- \ ' - , / ’ ’ J, 

. 6 A number of fine examples are well illustrated by Brandcra, „ 
Qpe% .Timber London, 1856. ; A , V ' , 

^ Often wrongfy! called 1 .?* misereresi” ..'-A .. / ,/ << ; ' 

1 883 ; and Small, Scottish. Wood-Work of the 16t&and Itth Cmtiirmt 

X . . A-.-- A 
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Italian . — Daring the mediaeval period wood was often 
used by the greatest sculptors of Italy, especially for 
crucifixes and statues of saints for ecclesiastical purposes. 
Fig. 3 shows a magnificent example of the school of Nino 
Pisano, dating from about the middle of the 14th century. 
It is a colossal figure of the Angel of the Annunciation, 
said to have once be- 
longed to Pisa cathedral, 
and now one of the chief 
treasures of the South 
Kensington Museum. It 
is very remarkable for the 
delicate beauty of the 
face, and for the sculp- 
turesque simplicity of the 
folds of the drapery, ^The 
original wings were prob- 
ably much larger than the 
present ones, which are 
restorations. 

Many fine roods or 
crucifixes of life size still 
exist in the churches of 
Italy. One attributed to 
Donatello is preserved at 
Florence, in the church 
of S. Croce ; another by 
Brunelleschi still exists. 

Nothing like the magni- 
ficent oak open roofs and 
choir screens of England 
were made in Italy. The 
latter were usually of 
marble or of metal, and 
the roofs were of the 
plain king-post construc- 
tion, usually concealed by 
vaulted or panelled ceil- 
ings, Towards the end of the 15th century, and especially 
in the first half of the 4.6th, wood-carving of the most 
elaborate and magnificent sort was largely used to decorate 
~ church stalls, wall-panelling, doors, and the like. A very 
important school of this branch of art was founded by 
, .Raphael, whose designs were , used or adapted by a large 
number of very skilful wood-carvers. The shutters of 
“ Raphael^ Stanze” in tie Vatican and the choir stalls of 
the church of S. Pietro de’ Cassinesi at Perugia are among 
the most, beautiful examples of this class of carving. 1 The 
work is in slight relief, carved in walnut with the graceful 
arabesque patterns which Raphael developed but of the 
newly discovered remains of ancient Roman, wall-painting 
from tie palace of Nero and other places. 2 Fig. 4 shows a 



Fig. 3.— -Colossal Statue of an Angel in 
the South Kensington Museum. 



elaborate retables, carved with statues and reliefs, very 
like those of contemporary Germany. Alonso Cano and 
other sculptors frequently used wood for large statuary, 
which was painted in a very realistic way with the most 
startling life-like effect. 

Danish . — Denmark also possessed a school of able wood- 
carvers, who imitated the great altarpieces of Germany. A 
very large and well-carved example still exists in the 
metropolitan cathedral of Roskilde. 

French . — In Franc# during the mediaeval period wooden 
sculpture was produced which was very similar in character 
to that of England, and was decorated with similar colour- 
ing. Many of the French cathedral and abbey choir stalls 
are works of the utmost magnificence. Those at Amiens 
are specially remarkable. Fig. 5 shows an example of the 
delicate tracery work of the loth century. Jn the 16th 
century many wood-carvers in France imitated the rich 
and delicate work of the Raphaelesque school in Italy, 
and much wood-work of 
great refinement was pro- 
duced, very different from 
the coarsely effective work 
of Elizabethan and Jaco- 
bean* England, 3 dn the 
18th century large sums 
were spent on elaborate 
wooden panelling for 
rooms, the wails being 
divided into series of 
spaces with rococo fram- 
ing, formed by applied 
scroll-work, made up of 
many fantastic and in- 
congruous bits of curved 
mouldings, which were 
usually gilt. The general 
effect was ^ery inartistic, 
and was unredeemed by 
any beauty of detail. The 
intermediate spaces were 
sometimes filled with 
tapestry or paintings 
designed by Watteau, 

Boucher, or other popu- 
lar artists. 

German . — In Germany, 
during the 15th century,' 
wood was used for the 
most important sculp- 
turesque purposes, such 



Fig* 5.— Traceried Panel In Oak ; French 
work of the 13th centuiy, 


as large triptyehs or retables made up of many reliefs, 
with sacred subjects, and statues of saints, — the whole 
framed and canopied with rich Gothic “ tabernacle work,” 
See Sculpt u ee, vol xxi. p. 565. Fig. 6 shows a fine 
example of one of these retables, - said to be the work of 
Veit Stoss, now in the South Kensingtoh Museum/ A.s 
in England the* whole of the, wood was covered with fine 
y&$so,‘and then richly gilt and painted with vivid colours. 
Nothing could exceed the decorative effect of these, great,, 
retables, rich with minute sculpture and carved foliage, : 
and shining with gold And /brilliant colours, some of which 1 
were mixed with; a transparent varnish medium, and 
applied over a ground of gold leaf, so that the metallic 
lustre shone through the, transparent pigments over, It, 
Stall ends add; panels were enriched with carving of the 
: highesi\;qr^er^j haertfe ^gure^ara often 

introduced at the 'e 
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are covered with grand scroll-work, with the most graceful 
lines and extreme decorative vigour. Fig. 7 shows a fine 
example of the treatment of a large panel in the front of 
the stalls at Ulm cathedral, carved in unusually high relief 
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Fig, 6,' — Tiie Centre of a Wooden Triptych, attributed to Veit Stoss, now in 
the South Kensington Museum. 

with bold conventional foliage, full of spirit and vigorous 
beauty! These splendid stalls were executed' in 1468 by 
Jorg Syrlin. During this period the wood-carving of 
Germany occupied a foremost position in the world, and 


cleverly executed figures of peasants and of animals, 
especially the chamois, are widely popular, and their pro- 
duction gives occupation to a large class of able artisans, 
who, however, rarely rise to the level of original artists, 
though they attain a fairly high average of excellence, 
Mohammedan . — Nothing can exceed the skilL with 
which the- Moslem wood-carvers of Persia, Syria, Egypt, 
and Spain designed and executed the richest panelling 
and other decorations for wall-lining, ceilings, pulpits, and 
all kinds of fittings and furniture. The mosques smd 
private houses of Cairo, Damascus, and other Oriental 
cities are full of the most elaborate and minutely delicate 
wood-work. A favourite style of ornament was to cover 
the surface with very intricate interlacing patterns, formed 
by delicately moulded ribs; the various geometrical spaces 
between the ribs were then filled in^with small pieces of 
wood with carved foliage in slight relief. The use of 
different woods, such as ebony or box, inlaid so as to 
emphasize the design, combined with the ingenious richness 
of the patterns, give this class of wood-work an almost 
unrivalled splendour of effect. Carved ivory is also often 
used for the filling in of the flat spaces. Fig. 8 shows 
a fine example o 1 this sort of work, dating from the 14th 
century, — part of a wall-lining in the Alhambra ; special 




Fig. 8.— Example of Moslem Wood-Panelling, with inlay of different woods. 


„ ' skill is shown by the way in which the Moslem carver has 
adapted his design to his material — avoiding curved lines, 
and utilizing woods which he could only, get in small 
pieces, Another very elaborate class of Oriental wood- 
work is the rich ceilings and domes' built up of small 
pieces of wood into the ingeniously intricate “ stalactite 
patterns, which were then covered with ,stucco and 
i decorated with rich painting in gold and colours. 

In the early mediaeval period very elaborate wood-work 
, for screens and other fittings- was produced for the Coptic 
, churches of Egypt by native Christian workmen ; some of 
these had small panels, carved in a hard dark wood, with 
saints and Bible subjects in low relief, very . Byzantine in 
style. The ^British Museum possesses some fine examples 
of this carved work from a church in Old Cairo. These 
■ early* wood fittjngs-are now rapidly disappearing. 1 ’■ . 

great technical skill bas survived down to the present The anc } eBt Hicdu temples vere.deeorated with doors, 

bifetag w *gjg£ ; t * jgggsp. sSj w&M ^ 

Btated'fdp delieate- wed^sarving on a small ;s<$afe. Tbe 
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woods, with patterns of extreme richness and minute I 
elaboration. The doors of the temple at Homnauth, on 
tho noi tli-west coast of India, were especially famed for 
their magnificence, and were very highly \ allied as sacred 
relics. In 1021 they were cairiod off to Ghuznee by the 
Moslem eonqnuor Sultan Mahmoud, and are now lying 
in the foit at Agia. The gates which still exist are very 
line specimens of ancient wood carving, but they are 
piokibly only copies of the original very early doors. 1 

Jn many parts of India wood-caning of the most 
buantihil kind is largely used foi architectural purposes, 
especial!) for the cm ichment of tho wooden framework of 
houses, and for foiming delicate open lattices for windows. 
In tho main, however, the native carvers of India excel 
rather in richness of effect and minute delicacy of work- 
manship than in general gracefulness of line and purity 
of design. In thesG respects tho wood-woik of Movslem 
carvers in India is very tar superior to that of the Hindus. 

In China and Japan the wood-carvers are absolutely 
unrivalled in technical skill ; grotesque and imitative 
w r ork of the most wonderful perfection is produced, and 
some of the wood-carvings of these countries are really 
beautiful as works of art, especially whetf the carver copies 
tho lotus lily or other aquatic plants. In many cases, 
however, as in the other arts of Japan and China, extreme 
ugliness of design is combined with the most perfect 
execution and exquisite finish, and the carvers have very 
little notion of the really decorative treatment of surface 
reliefs. The extensive use of wood or bamboo for archi- 
tectural purposes creates a wide field for the wood-carver, 
whoso very limited sense of true bqputy is to some extent 
made up for by his wealth of grotesque fancy and extreme 
deftness of hand, which are the main characteristics of 
the workmen of China and Japan in all branches of art. 

Wood-Carviruj of tiavaj/e Races. — Many savage races, such 
as the Maoris and Polynesians, are very skilful in the 
decorative treatment of wood in slight relief. Intricate 
geometrical design* of much beauty and suitability to the 
material are used to decorate canoes, paddles, and the 
beams of lints. Great richness of effect is often produced 
by the smallest possible amount of cutting into the surface 
r of the wood. The wooden architecture of the Maoris is 
sometimes decorated in the most lavish way. The main 
uprights of the walls are carved into grotesque semi-human 
monsters, enriched with painting aud inlay of iridescent 
shell, which show much imaginative power. Other beams 
are carved with series of spirals, bearing much resemblance 
to the very early sculptured ornaments of Mycenae, Tiryns, 
and other Hellenic cities, — one of the many examples 
which show that very similar stages of artistic develop- 
ment are passed through by men of the r most different 
races and age. In many cases the freshness of invention 
and freedom of hand shown in the carved ornament of 
savage races give \ more really artistic value to their 
work than is usually found in the modern laboured and 
mechanical carving of highly civilized people. 

In modern Europe decorative wood-carving shares the 
general low level of the lesser drts. The commercial spirit 
of the age, and the general desire to produce the utmost 
display with the smallest cost and labour, have reduced 
Hie art of wood-carving to a very low state. 

See Williams, Mktory of the AH of Sculpture in Wood, London, 
1835; for practical information see Bemrose and Jowitt, Manual 
of London, 1862; Eogors, Art of Wood-Carving, 

London, 1867; and Laeombe, Manuel dr la Sculpture mr Boh, 
Paris, 1863, (J. H. M.) 

WOODCOCK Wtedworc, Wuefu-ror, and Wudu - . 

mite), a bird a^ much extolled for the table, on account 

1 Bee art;. BnwnoBonatt for an account of the recent history of 
theaa celebrated deta, Tkay aye illustrated in Arokwokyia, xxx. 


of its flavour, as by the sportsman, who, from its relative 
scarcity in regard to other kinds of winged game, 3 the 
uncertainty ol its occurrence, as well as the suddenness 
of its appearance and the irregularity of its flight, thinks 
himself lucky when he has laid one low. Yet, under 
favourable conditions, largo bags of Woodcocks are made 
in many parts qf Great Britain, and still larger in Ii eland, 
though the numbers are trifling compared with those that 
have fallen to the gun in various parts of the European 
Continent, and especially in Albania and Epirus. In 
England* of old time Wocfdcocks were taken in nets and 
springes, and, though the foimer method of capture seems 
lo have been disused for many years, the latter was 
practised in some places until nearly the middle bf the 
present ceutury (of. Knox, Game-birds and Wild Fowl, pp. 
148-151) or even later. 

The Woodcock is the Stolapax ru&ticula 4 of ornithology, and is 
well enough known to need no minffte description. Its long hill, 
short legs, and laige eyes — suggestive of its nocturnal or ciepuscnlar 
habits — have over and over again been the subject ot remark, while 
its mottled plumage ot black, chestnut- and umbci-biow n, ashy- 
grey, bull, and shining white— the last being conhned to the tip of 
the lower sid? of the tail-quills, but the lest ini ei mixed lbi the 
most part in beautiful combination — could not be adequately de- 
scribed within the present allotted space. Setting aside the many 
exi re alienations from the noinrnl colouring which examples ot 
this species occasionally present (and some of them aie extremely 
curious, not to say beautiful), theie is much variation to be almost 
constantly observed in the plumage ot individuals, in some ot whu.li 
the richer tints piovail while others exhibit a greyer coloration. 
This variation is otten, but not always accompanied by a variation 
in s be or at least in weight. 1 The paler buds are generally the 
larger, but the difference, whether in bulk or tint, cannot be attri- 
buted to age, sex, season, or, so far as can be ascertained, to 
locality. It is, notwithstanding, a very common belief among 
sportsmen that there are two “ species” of Woodcock, and many 
persons of experience will have it that, beside the differences just 
named, the “little red Woodcock” invariably flies more sharply 
than the other. However, a sluggish behaviour is not loally associ- 
ated with colour, though it may possibly be correlated with weight 
— for it is quite conceivable that a fat bird will rise moie slowly, 
when flushed? than one which is in poor condition. It may suffice 
hereto say that ornithologists, some of whom have taken a vast 
amount oi tiouble about the inattei, aie practically unanimous in 
declaring against the existence of two “species” or even “races,” 
aud moreover in agieoing that the sex of the bird cannot be deter- 
mined from its plumage, though there are a few who believe that 
the young of the year can be disci immated from the adults by 
having the outer web of the first quill-leather in the wing marked 
with angulai notches of a light colour, while tho old birds have no 
tiace of this “ Vandyke ” ornament. Careful dissections, weighings, 
and measurings seem to &hew r that the male varies most in size ; on 
an average ho is slightly heavier than the female, yet some of tin* 
lightest birds have proved to be cocks. 6 

Though there ate probably few if any counties in the United 
Kingdom in which the "Woodcock does not almost yeaily bleed, 
especially since a ‘ * close time ” has been afforded by the legislature 
for the protection of the species, there can be no doubt that by lai the 
greater number of those shot in the British Islands have come fiom 
abroad, — mostly, it is presumed, from Scandinavia. These arrive 
on the east coast in autumn— generally about the middle of October 
—often in an exhausted and impoverished state. Most of them 
seem to cross the sea by night, and at that season it is a brutal 
practice for men to sally foith and slaughter tho helpless and 
almost starving wanderers, who are often found seeking refuge in 
any shelter that may present itself. If unmolested, however, they 
are soon rested, pass inland, and, as would appear, in a marvellously 
shoit time recover their condition. Their future destination seems 
to be greatly influenced by the state of the wreather. If cold or 
frost stop their supply of food on the eastern side of Groat Britain 

2 In the legal sense of the word, however, Woodcocks are not 
“game,” though Acts of Parliament require a “game licence” from „ 
those who would shoot them. 

8 By Linnaeus, and many others alter him, misspelt rusiicola. 
The correct form of Pliny and the older writers seems to have been 
first restored in 1816 by Oken {Aoologie, ii. p. 589). 

4 The difference in weight is very great, though this seems to have 
beeu exaggerated by some writers. A friend who has had much 
experience tells us that the heavies! bird he ever knew weighed 16J- 
ok. , and tho lightest 9 oz. and a fraction. 

5 Of Dr Hoffmann’s monograph Die WMschn&pfe, ed, % p. S5, 
published at Stuttgart in 3887. 
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they pi ess oinvaid and, letting alone belaud, into wliidi tin im- 
mignmt shetm is piotty lonstuit, olttn uovd into the extieme 
south-west, as Devonslmo and Cornwall, and to the Ish s ot 8< ill>, 
while not a tew be take tlicms< lvcs to tin. unknown ocean, finding 
there doubtless a wateiy giave, though instances are on lecoid ot 
examples having sue< esslully ciossed tin* Atluitic and u aching 
Newfoundland, New Jcisiy, and Viigmia. To lctum, liowevei, 1o 
the Woodcocks which bleed in Butam, whose habits li ae bun 
mucli more ficquently obseived sinu the folly and < luelty oi killing 
them in spring has been i ccognmid, and it may he hoped abandoned". 
Failing takes place veiy eaily in Frinuaiy ai. I the cggsaie laid 
often betoie the middle ot Mai eh. These aie font in niunhei, ot a 
yellowish cicam-eolour blotched and spotted with uddish-luown, 
and seldom take the pyiitoim shap’b so common amon$ tliu->o ol 
Lmiieolme buds. The nest — always made on the giomul amid tieis 
or iindei wood, and usually neai wateL 01 at least ma dani]» locality 
— is at fust little moie than a slight hollow m the soil, hut as in- 
cubation pioeeeds dead leaves aie collected aiound its maigin until 
a consideiable mass is accumulated. During lliis season the male 
Woodcock peitoims at twilight ilights of a lemaikable kind {cf. 
Ihnns, vol. iik p. 771), repeating euming attei evening (and it is 
believed at dawn also) precisely the same eouise, which gcneially 
desdibes atiiangle, the sides oi which may lie a quaitn of a mile 
01 mom long. On these occasions the bud’s appcaiaiice oil the 
wing is <pute unlike that which it piesents when liuiiiedly filing 
after being flushed, and though its speed is gicat the beats ot the 
wings aie steady and slow. At iuteivals an extiaoukmiry sound is 
pioduced, whether fiom the thioat of the biid, as is commonly 
avoned, or hom the plumage is unceitaiu. To the picseiit 
WLitcr the sound seems to defy description, though some tyxueis 
have tried to syllableii This chaiacteiistic Tlight is m som ie paits 
of England called “loading,” and the tiack taken by the bud a 
“ cot k- load.” 1 * In England m former times advantage was taken 
of this habit to catch the simple perfoimer in nets called “cock- 
sliutts,” which wciu hung between tiees acioss the open glades oi 
rides of a wood, and in many paits of the Continent it still is, oi 
was till veiy latoly, the disgiaeeful habit of pel sons calling them- 
selves spoitsmen to lie iu wait and shoot the laid as ho indulges in 
his moasmed love-flight. A still moie in tcicsting matter in i ela- 
tion to the biecdmg ofc Woodcocks is the fact, asserted by seveial 
ancient wiiteis, but tor long doubted if not disbelieved, and yet 
finally established on good evidence, that the old birds tiauspoit 
their nevvly-liatched offspring, presumably to places wheie food is 
moie accessible. The young are clasped between the thighs of the 
paicut, whoso logs hang down during the opoiatien, while the bill 
is to some extent, possibly only at stalling, bi ought jiito opeiation 
to assist in adjusting the load if not m bearing it thiough the aiiri 

The Woodcock inhabits suitable localities across the northern 
pait of the Old Woild, from Iiekuui to Japan, migrating southw aid 
towards autumn. As a species it is said to be icsident in the 
Azores and other Atlantic Islands; but it is not known to penetrate 
very far into Africa during the winter, though in many paits of 
India it is abundant duiing the cold weather, and leaches even 
Ceylon and Tcnusserun, The popular belief that Woodcocks live 
“by suction” is perhaps haidly yet exploded ; but those who have 
obseived them in confinement know that they have an almost 
insatiable appetite for eartlnvonns, winch the hiids seek by probing 
soft ground with their highly sensitive and llexihle bill. 3 This 
fact seems to have been hist placed on record by Bowles, 4 who 
noticed it in the royal aviary at Han Ildefonso in Spain, ami it has 
been corroborated by other observers, and especially by Montagu, 
who discoveied that bread and milk made an excellent substitute 
for their ordinary food. 

The eastern part of North America po&beskes a Wood- 
cock, much smaller than though generally (and especially 
in habits) similar to that of the Old continent. It is the 
Scolopax minor of most authors ; but, chiefly on account 

1 The etymology and consequently the correct spelling of these ex- 
pressions seem to be very uncertain, Home would derive the woul 
fiom the French rddrr, to love or wandci, but others connect it with 
the Scandinavian rode, an open space in a wood (see Nottn and Que? its, 

sol'. 5, ix. p. 214, and ser. 6, vixi, pp. 523, 524). Looking to the 
itgular loutme followed by the bird, the natuial supposition would be 
that it is simply an application of the English word road ; but of 
course natural suppositions are olteu wiong, and they always roqune 
* the support of evidence before acceptance. 

3 VJ. J. E. Harting, Zoologist, 1879, pp. 433-440, and Mr. Wolfs 
excellent illustration. Sir It. Fayne-Gallwcy, in the “Badminton 
Library” (Shooting, ii. p. 118, note), states that he himself has 
witnessed the performance. 

3 The pair of muscles said by Locho (Expl fioient. lie VAlgtrie, ii. 
p. 290) to exist in tbo maxilla, and presumably to direct the move- 
ment of the bill, do not seem to have as yofc been precisely described. 

4 Inirodmion a la fflstma Matin at y a la Geogutjia fimea tie 
Mspaila, pp. 454, 455 (Madrid, 1775). 
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of ita having the outer three pi i id a lies lemaLkably 
attenuated, it has been placed in a separate genus, 
PhloJula . In Java is found a distinct and ciuiousiy 
coloured species, described and figured many yeais ago 
by Ilorsfiold (Trims. Linn . Zocuty, xili p. 191, and 
Zooloy. arches, pi.) as S. satin ata. To this Mr 
Neebokm. ^ has lately icfeired tlie A. tnsniboi/i of Kchlegol 
(Midtrl. Tijtls. v. d. Died unde , iv. p. 51) horn New 
Guinea; but, as the culpable destruction of the type- 
specimen of the foimer (during its transfer from the old 
museum of the East India Company to the Rntisli 
Museum) has made a comparison of the two impossible, 
the identification can seaieely be said to be free fiom 
doubt. Another species is S. rat It asst ai from llie Mu3u< cas, 
but this last, though resembling the other Woodcocks in 
most of the characters which distinguish them fiom the 
Snipes (y.v.), has like the latter th^ lower part ot the 
tibia bare of feathers. (\. n.) 

■WOOD-ENGRAVING. See Eislua vino. 

■WOODPECKER, a bird that pecks ox picks holes in 
wood, and from this habit is commonly reputed to have its 
name; but since it is in some parts of England also 
known as “Wofidspeiglit ” (u ronoously written “Wood- 
spite”) — the latter syllable being cognate with the Gennan 
Ppicht and the French E 2 >euhe , to say nothing possibly 
of the Latin Pious — the vulgar explanation seems open to 
doubt. 0 More than 300 species of Woodpecker have been 
described, and they have been very variously grouped by 
systcinatists ; but all admit that they form a \ery natuial 
Family Picidx, which according to tlic view taken in this 
serios of articles belongs to the Older Pint? ui. Pi of. 
Huxley ( Proc\ Zoo/. Zbddy, 1867, p. 467) would separate 
the Woodpeckers still more under the name of Cdio- 
morph a?, and Prof. Parker (Tram. P. Mir rose. Society, 1872, 
p. 219) would raise them still -iiigher as Sim rot putt ha. 
They are generally of bright particoloured plumage, in 
which black, white, brown, olive, green, yellow, orange, or 
scarlet — the last commonly visible on some part of the 
head — mingled in varying proportions, and most often 
strongly contrasted with one another, appear ; while the 
less conspicuous markings take Clio form of bais, spangles, 
tear-drops, arrow-heads, or scales. Woodpeckers inhabit 
most parts of the world, with the exception of Madagascar 
and the Australian Region, sa\e Celebes and Flores; but it 
may be worth stating that no member of the group is 
known to have occurred in Egypt. > 

Of tlic tin ee British specks, tlio Given Woodpecker, Get inns or 
Thus mi id is, though almost unknown in Scotland or h eland, is 
tlio commonest, fiequenting wooded districts, and more often 
hoaid than seen, its laughing cry (whence the name “Yufid” or 
“Yaffle,” by which it is in many parts known), and undulating 
flight alibi d equally good means of recognition, evtn when it is not 
near enough lor its coloius to be discerned. About the size of 
a Jay, its scailet crown and blight yellow lump, added to its 
pi evading glass- green plumage, make it a Rightly biid, and hence 
it often suffers at the hands of those who wish to keep its stufled 
skin as an ornament. Besides the scailot mown, the eoik biid 
has a patch of the same colour running baekwaid fiom the base ot 


5 Gcogutphiml Distribution *»J the Family Oluiadiiida 1 , p. 505, 
pi. This woik will be found ot much mteiest to those who would 
speculate on the causes which have led to the distnbution ot existing 
Limicoime buds. 

6 The number ol English names, ancient and modem, by which these 
buds me known is vei y great , and c\en abaielist of them could not be 
here given. The Anglo-Saxon was dhtjoa or JUigere, and to this may 
plausibly be traced “Iliekwall,” now-a-days used in some paits of tlie 
count! y, and the older “Hickway,” eomipted Inst into “ Higlikaw,” 
and, alter its original meaning wus lost, into “Hewhole,” whnhin 
Noitli America has been still further oonupted into “Ihghhoh*” and 
more iceently into “High-holder,” Another set of names includes 
“Whet lie” and “Woodwale,” whuh, dilleront as they look, have a 
common derivation perceptible in the intoimediate lorm “ Witwalc.” 
The Anglo-Saxon l VodtiKe ( ^ Woodbaek) is another name apparently 
identical in meaning with that commonly applied to Woodpecker. 
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tlie lowu mandible, a patch tint m tho hui is blub 1 2 * 'Wood 
pecker 'tin & mial *1x0 xci\ shy buds, and to ohsavi the liibitsot 
th 1 e les is not xs> Its w xys h \xc\u uc xx 11 worth xx itch 
m_, sm th t ist Tilth whi hit mounts ihn st ilwa-ys sj iixll\, the 
auti 1 1 milks xnlollijii uins flues is it uuthes the inter 
sti s t the 1 uk lox its 1 nl ii>rn^ >h wh u it lcich th smillei 
01 upp c l Inn les — either tx 1 turn to th base of h sum txee 
uid icii xx its c msi cn 1 fuslilm extol 0 m ii] on ainth 1 tree 
neu In -an l the tie it sh \xs in its clos xanmntnjn xull lepny 
1 } iti at olsnui The nist ilunst al\\i\s insists ot a hole, 
« 1 is 11< l 1 3 th bills sli on., hell imp 11 l l> my puvxciful 
nuscl s, m the m t i^lifc tiank n 11 in f a tiee, tlie opium,, 1 emg 
quit en llu m l out miu 1 xs ihmz util passive tint lexelub 
t the one nil ncr it is pieiee l l~>x mxdtl til neailv x toot 
Urn 1 eh uni a is billowed ut mu Inch tin e^s At n ti the 
mimhci t six white tiaublucent, ml gl ss> me lail with no 
li Uni,, 1 ut a 1 w ilups tint 111 xy line n it b en thiowii out 
The >01111^ lie not only lntclic l mill 1 > inkel but s 111 tobeeonie 
fhdg l with nr my ot th loxvnx ^mxth common ti unst Inds 
Thin lust ] liuin^e is dull m eolom and much nmked beneath 
with l us ei scents ai l me wheals 

Ot ^ rurally sm 11 1 li lnluts 110 the two jtli 1 W odpeekab 
w hi eli inhabit but un -the Pie l 01 Gicater Shotted ml th 
bane i 01 Lc sei Sprtte 1 Woo lpe 1 ci — Dt 1 h c pus 1 1 )? mil D 
mi tot — caeh ot rt i it bemt}, liom llu 1 ntnstcl white blue 
black, md seulet that cnt< 1 mto its plumage Both of these buds 
haxt m cxtiac ulmuy In bit ct ciusm 0 1 3 fpuicklj ti pelted blows 
ot thei bi ik cn xlianch 01 ex u 011 1 bnnll botu,h t xibi itmg 
noibi, louhi than that ot a w itehman s 1 itfh ml cncu^h to 
excite the attention of the most mciuious Ihc ugh the lhe l 
Wcodpc ekei is a it si lent in Bi tarn, its numbers leccrvc a e insula 
ibh aecission lieuly cveiy iiitmnn 

l he tlncc species just mentioned aie the only Wood], kcis that 
mini it I ntun though sexeial oth is ue nustakmlv if ordeal as 
occmung m the countiy — and especnlH the Gie it Black "Wo xl 
pecker the Pi us naihas ot Linn uis which must le icgu le l is 
the type ot that ^eiuis •» lliib tine specie considei thly exeee Is the 
( ueii woo 1] eekei 111 si/e m l ex pt foi its leel e p is wholly 1 lack 
It is chiefly an inhabitant it the hi Quests ot the Oil ^ mid, 
fiom Laplxnl ti Oahen mil a ro&s Siberia to Tapan 4 In ‘Noith 
Amcuei this sp ecus is 1 pi ice d by Picas pilcatas thou generally 
known is thoLo^coik an eiually tine species but a animated 
with white md fuithei to the south waul oeciu two thit u 
hnei still, P principalis Tho Ivory 1 illcd Wouipe kei, an 1 P 
wipe* iahb The Pam 1 indeed flemish in the Nc \v World, ne illy 
one half ot the destubed species being Ameiiem but out of the 
laige number that inhabit Lauxdx and the United Stitts thcic is 
hole 100m ti mention^ only a few 

bust of these is the tilifoim.au Woodpeckei, Mdtnrrpt s /<??- 
muno) us which has been sud to display an amount of piovidaice 
beyond almost any ofchex bifd m the number ot t urns which it 
collects ml, as shewn m the ai 1 ompany mg hgiu e fixes tightly m 
holes which it ] mposely makes m thelmh ot trees, mil thus {e x laige 
pmo foity or tifty feet high will pusent the appeal met of being 
closely stud led xx ith bxass nails the heads only bung visible ’ An 
extiaoidmaiy thing is that tins is not done to furnish tood in xvmtu, 
foi the species migrates, md afta journeying 1 thousand miles m 

1 A patch ot coiispieuous etloui, _,f»na illy icl on tins pait is 
chu ictcustic of xeiy many Wbodpei ku s, aud caieless xvuters often 
call Lf “nxystaaal, 01 some moie bxibuously “moustuhul Con 
sideling that m msi aches sjriii a troru tboxe the mouth an l hive 
nc thing to do with the mandible 01 lowu jxxv, no turn could be moic 
misleading 

2 It often h tppens that, just xs the Woodpeckei s 1 ibotus aze 0x01, 
a pm of STAri>P*Cb ) will take pcssession of the newly bued 
hole, and, by conveying into it some nesting furniture, Hilda it unfit 
foi the lighttul tenants, who thereby suffei ejectment, and have to 
begin all their trouble agun It has been stated of this aud othei 
Woodpeckei s that the chips m ide m cutting the hole aie ciretully rt 
moved by the buds to guard xgainst their leading to the chscoxay if 
the nest The present xvutu has ha<? imple oppoitumty oi ob cmng 
the coutiaiy as regards this species and, to some extent, the Pied 
Woodpeckei next to be mentioned Indeed them is no sum xvxy of 
finding the nest of the Green Woodpeckei than by sc inning the gLound 
an the piesumed locality, foi the tiee which holds the nest xs ilways 
xecognuxble by the chips aeatteied xt its foot 

a Ihe ixpression Pious onmhus w is by old xvuteis used 111 a xeiy 
geneial sense for all Inds that ilimbel trees, not only Woodpeckers, 
but lot the NuthaUOh and Tim cm 1 ier {qq 1 ) xs well fhe ad 
jectave rmitim loses all its significance U it 1 e ltmovul liom Picus } as 
some even respectable authontios have sepu xted it 

4 TIlq persistency with whiter nr my Waters on British bmU hive 
foi years included this speaes among them is a marvellous xnstanie of 
the dm ability of enor, for not a case of its ns eiUd otcunun e in this 
countiy is on ret ori^that will bear stuct investigation, and the ong n 
Of the Mistake has been raoie than once shewn 



more only ictums in spnng to th loiests xvhae its snpplus xii lud 
up It has been 1 seitedtlixt the aroms thus stued xic alxviys 
those w inch 1 out 1111 1 m x^ut, md, l emg fitted mto the s xkt ts pie 
pai d loi them cup end f xremost, the enclosed insects aie un xble to 
escape ts thiy othciwisi w ruld, and ue thus letdy foi consump 
tun by the 1 11 Is on then letum fiom the south But this stile 
merit Ins x^arn been c mtiadicted ind moicovci it is alhgcd thit 
these W xod]( 1 eis foi 
loxv then m taut so 
llm 11> tint tiny do 
notdistm^mshbftwe n 
an 1 oiumli pel ble, 

■>o tint t Ilcj fill up 
the he Us they Inn 
diilh L with s much 
111 1, not onl} with 
u niLs lut 0 eisi< nally 
xvi th stone bind, 

Ll ew a ml Hrdw,w ay, 

Ao n i um it Mifdi, 

11 \\ 5b9- r 71) 

I lie mxt ]Noith 
Amcricin 1 1111 d s ix 
111^ 11c ll e is the w,enus 
Lai qt it]^i s nt dm 
the until md exst by 
L ai at /s (k t ol len 
xx nis-, el ^oxljeel ei 01 
lliek i m unst farts 

bud ' °Ct In 'tlic'Tuilh C Ullol “ 1 lu f uod l aku S Mdam P es 

VI l * st . il.ul by / ,lLU *') 

tin ilhed f tint easily distin^mslnble xm^u^ otliei elm 

xetaisties l\ liixin^ the shifts ol its pulls icl lush id of >ellow 
It is emu us how ex ei that in the v dl j s ol th u] ] r Mjssouu md 
Yellowstone nub wheic the 1 uige of th two kinds ova lips, 
bn Is aie hand pusentnt to m extixoulmxiy mixtme of the oth 1 
wise distiiutno fextuus of ea h md these buds luxe been do 
sailed as li^buls It would b( pienntuic to siy xxhetha this 
viexx be eon t 01 not ani micgaid to it Di Corns lias well 10 
nixikod {Buds if the JS 01 thirst, p 29£; cf th it it is only m virtue 
of luissuv links xx e lie cinhleel to predicite sjreeies in. any case,” 
tluieby indicating the ]*ossrhihty (not enta tamed lor the fust 
tim ) that tin sc supposed In Inds aie examples of the 111010 
guiei xlized foim of Gal ipt % which becomes diftorentnted fiutha 
to the noith and south mto the specialized C axuatus xnd O 
muxutnus Thus the subject is one highly mteicstmg to the 
student of evolution 13 

Some otlu t W oodj eckeis descivc es]>ecixl notice, — among them 
the C olnpt s n <St ? oph camp st) is xx Inch inhabits the ti eelcss pi ims 
of Puaguaj aud Lx Plata, and had hi come fully adapted to a tem 
tonxl m ele ot life as loug ago ohsened by Azxra md Daiwm, but 
\<t hxsicxlil’y ictumed since the opportunity has been affoidcd, 
to the aibauil lubits of its relatives as icmaiked by Mi Hudson 
(i jo ZhI bo icty, 1870, pp 15S-160) A similai piovision of 
hal it and haunt obt ims m a South Afium Woodpeckei, Geo 
colqtcs ol in us, xx Inch lues dmo&t entucly on the giound 01 
locks, md puks 1 hole loi its nest m the hank of a sticam (. Zoolo 
jist, 3S8— p 20s) 


The Pitch oftu a fiuitful giound for tavonomical 
sptculatiou At ltt^t thite Subf inulies aie admitkd by 
all moduli system itists— the Woodpicckus pi op ei, Ptun b, 
tlio Piculcts, Pitiuunin t i, which aie small biuls wanting 
the stiff itctiiccs of the fonnei, and the Wuhitks (<y 1 ) 
feundetall ( Gonspt ties An ton Pt nun urn, fSttekliolm, 
lb6G) ga\o up> the attempt to estiblish geneia 111 the 
hist of those, though he separated the 251 sprcucs which 
he admitted into f Scries xml 30 Tubes, thufby diffeung 
fiom tlie method of Malheibe, xxlio, in his n iexfc monogi xp>h 
of the Family, lccogm/td 277 species and 19 geneia, as 
well as fiom Prof Gilnms, who (Mas Ilcuuatium , iv 
put 2) strove to establish 4 b goner a in about thici 
fourths of the whole Family, and from G Ft Guy, who 
in Ins II md List lecogmyed 4 ►Subiamilioo, Hi gtneia, 74 
subgenera, and 312 species It seems obvious that until 


5 When moie is 1 nown it xxill veiy hi tly 1 ( fomil that a omc wh it 
snmlai state ot things exists m the Pal^uetrc an \ m icgud to tho 
various lud 1 ires of, 01 ” species ” allied to, Dandtt copus mitj 1 md 
I) mum lospeetivcly At piesent tho only cas s thiL seem to he 
stucfcly j u ilkl me tlioso furnished by the geveu Gomcias (e/, 
Kor r i h) md Lit pi mum i rf Pup vs vi* r) 

6 Monoj aphie dee Ptoale s, 4 vols tolio # Metz, 1 8£>M>2 
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the aid of the anatomist is m\oked no satisfactory 
auangeinent can be supplied, and it is not ceitun that 
even then will the desued end be leached, foi Mac^illi 
May, who furnished Audubon with elaboiate descriptions 
of parts of tho stiuctuie of seveial Noitk Amencan tonus, 
found considerable diffti cnees to e\ist between species 
which can haidly be but neatly allied Some ot the most 
sinking of these differences often lie in tho fonn ind 
development of the hyoid bones, and of the muscles which 
woik the extensile tongue Unhappily the suljcet does 
not seem to have been puisued*by any otliei in\Gbti n at:>i 
but it miy be mentioned that some lmuttd restaiehts on 
the pteu/hsi s, (onducted by Ivesslei (Lull S JSat 
Mos W) \vi p 283), m addition to those of Nit/seh, 
indicate that as being also a piomismg lme of mpun>, 
though one that ha-o seaicely been attempted by any 
ofchei woikefs 1 ( v is ) 

WOODblOCK, an ai&ient corponte market town oi 
Oxfordskne, England, is situated on a stieam foimcily 
called the Ennis and now the Glyme, which separates 
Old and New Woodstock, about b miles noithwest of 
Oxford The cliuich ot fcfc Maiy Magdal&ie, m New 
Woodstock, is of Noiman date, but has been gieatly 
alteiod by restoiation, and now has ^Decorated chancel 
with Perpendicular additions, clercstoncd nave, Decorated 
north aisle and Early English south aisle retaining a poi 
tion of the Noiman doorway, Pcrpendiculai west poich, 
and Perpendicular west tower The chmch contains many 
intei estmg monuments Tho town hall, elected m 17 GG 
aftei the designs of bn 'William Chambeis, includes a 
maiket place and the the bugadc station, with public hall 
and council chambei above Almshouses were creel ed m 
179b by Caiohne, duchess of Mailboiough, and endowed 
with £3500, which has been increased by bequest at 
different penods The town is dependent chiefly on agu 
culture, but the manufacture oi leatkei gloves has been 
earned on from an early period By the Mramcipal Coi 
porations Act, 1883, the boiough (area about 30 acies), 
formerly governed by a chaitei of Ckatles II , was placed 
undei a corporation The population ot the pailiamcntaiy 
borough (aiea 20,804 acres), which had been extended in 
1832 and ceased to be sepaiat ely icpiesented m lbb5, 
was 7033 in 1881 

Tho old manor house of Woodstock, which is supposed to have 
been built upon the site of a IJoman Mila, v is at in caily penod 
a io\ il residence Hue Alficd the Gic it is sud to have resided 
while h inflating Boetius At a w item gemot held at Woodstock 
by King Ltlielicd a code of laws was published foi the govern 
mont of the Anglo baxon kingdom Hcniy I made 5A oodstoik a 
favouute lesidcncc, and foimod i zoological garden thcie Wood- 
stock was the scene of Hemy II s courtship of Bosuuond Clifford, 
and his frequent visits to the place led to the building ot the 
nucleus of the toavn of New Woodstock A first assize w is held 
it Woodstock m 1181 It sent lq usentatives to p nil unent horn 
1301-2 till 1885 It was. meoipoiatod by Homy II m3 153, ami 
the chaitei was conliimed and extended by succcssiv o monuchs 
thit giantcd by Chailes II lemaming tho governing ihirtei till 
1882 Queen Elizabeth was a pnsonei at Wood&toek from May 
1554 till May 1515, and aftei hei accession to the thione visited it 
m 1165 uad agun m 1575 In lo76 she nude the town a staph ot 
wool and yam Woodstock was visited by <1 amis I and by Ai a 
bell i kStuait Duiing the Civil War it was the scene of frequent 
lmlitaiy opeiations, and xftti a siege it sunendeicd to the pallia 
ment 20th Apul 1645 Aftei the l attle of Blenheim the manoi of 
Woodstock was !y Act 3 md 4 of Queen Anne, chip 4, bestowed 
m peipetuity on John duke ot Mailboiough Bknhum palace, 

# built by the duke fiom the designs of Sir John Vuibiugh, was 
comphtcdm 1715 In 1723 the old manor house was dcstiojed 
and the site levelled 

See Mai shall % Fuly Htstoty of Woodsto l Manor , 1*370 

WOODSTOCK, a town, poit of entiy, and the capital 
of Oxford county, province of Ontario, Canada, is situated 

A Mi Hugitt, author of many papers m Fhe Ibis on buds of this 
Family, has umleitikcn a < dialogue of the spoaiuena belonging to it 
contained m the British Museum 
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on the livoi Tlnmcs and Ccdai Citck, md on Hit (next 
Western Hallway, SO mile 4 ' southwest of Loionto Um 
tnde is oi giovun^ linputancc Tliuo is goed water 
power, and the town pcsscssi > sovud c in mills md a 
woollen factor) Ito liexltky situation xnd the bendy of 
the nughhouiin^ scu ny xttiact x uundci oi summei 
\isitoi*5 The population m ISbl vus r >^7 > 

WOODWORK See Tur nrv , w>l i\ pp 176 30 0 

W OOL AND WOOI LI N WAN HE U TU dl 8 W cm 1 
is a modified foim of Inn, distin^iudicd la its slcnel i, 
soft, and wa\y ol curly stiuctuie, tnd by the highly 
mil nc ded oi soiixtid suifaco of its filaments The 
liumeious a aueties of the sheep ue the most cli u acta stic, 
as they aLe also by far the mest impcitaut, pioduais of 
wool , but tlit sheep is by uo mt a ns tht only anim d which 
yields wool employed foi ludustml purposes Lht xlp ica 
and othoi xllmd fibies obtained fi om t*tc alpaca and its coil 
gcneis m South Amenta (see \n vex, vol l p 597, and 
Lixuv vol xiv p 73S), tlie molun yielded by the \ugid 
& oat (Moiivll vol xm p 5 11), and the soft woolly ban 
of the camel *ue ill wools of much mdu trial nnpoitancc, 
while the most costly wool in the woild is that yielded by 
the C aslinu re gc*t of the 11 ira tl ly an Mount in is At wlxat 
point indeed it tan be said that an animal kbit ceists to 
be hau and becomes wool it is impossible to detcimme, 
btexuse m e\ciy chaiacteiistu the one cla * by impel 
cqitible gi adatious merges into the other, so that a con 
tininus chain can be funned fiom the finest and softest 
nitimo to tho ligid bustles of the wild boai 

Next to cotton, wool is the most important of all textile Fuly 
fibies used by mankind Rom the ease with winch itHistoiv 
may be made into thread, and owing to tho comfoit derived 
from clothing of woollen texture, it natiually would be the 
textile fust used by mankind foi clothing The testimony 
of all ancient records goes to piOve the high antiquity of 
woollen tmduies and the eaily impoitauce ot the sheep 
The different kinds of wool and the doth made fiom them 
m antiquity aie descubed by Pliny III A r , vm 73, 71, 

190 s tj) 

Among the arts of civilized life which the British Isles "Wool m 
owe to the Homans not the hast important was the spun Bntam 
rung and weaving of wool The sheep certainly was 
domestic animal m England long before the penod ot the" 
Homan occupation, and it is most piobable that such use 
was made of sheep skins and of wool as was common 
among uncivilized laces But -the Homans established a 
woollen faetoiy whence the occupying aimy was supplied 
with clothing, and the value of the manufacture was soon 
lecognized by the Britons, of whom Tacitus lemarks, 

“Inde etiam habitus nostn konoi ct ficquens toga” 
(At/nt, c 21) The product of the Wmelnstei looms, 
and the wool whence it was made, soon established a 
repmtation abroad, it being lemaiked that “the wool ot 
Bntam is often spun so line that it il m a mannei com 
parable to the spudu’s tkiead” The reputation which 
English wool at this early period established was mam 
tamed throughout mediaeval times, and the Abie was m 
great demand m the Low Gountius and otliei Continental 
centres where skill m manufacture was highly developed 
Theio are many allusions to woollen manufactures m 
England m eaily tunes, but altogether the native industry 
could not mal the products of the Continent, although the 
troubles m varxou* industrial centres, fiom time to time, 
caused skilled workeis m wool to seek an asylum m 
England In the time of William the Conquer oi "Flemish 
weavers settled undei the protection ot the queen at Cai lisle, 
but subsequently they were lomoved to Pembrokeshire 
At various periods m the icigns of succeeding monarckb 
tuithei immigrations of skilled Flemishgwcaveis occuned, 
and thoy were planted at differ cut places throughout the 
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ecu try He (1 tli i xii n the (liuuli } aid f the 
pn ly ci H 1 u tl doniw v is instituted ly 11 c ni y IT 
mils A vvtiv i weie 1 lii hud in 1 the cxclu ivc 

[iiul b ol \[ urn w li n cl 111 wis i in ti cl ti the 

city ul T nl n lw i l I r ] mi i sp l i clbit to 
ujLunn \ lie i ukI i tii i ca In 0 t> the numi i m 
wli h lu as su] j. id m much v 1 tiru hit Bade cnild 
l> Ic t cic uii^cl II l u It ii u ci 3 (1 u ami 

ludu ii n L ho lu 1 u 1 ini cli vv c 1 1 misli dull uni 

tu stiiuuht i m\ liidu t y h \ ol lbitcd under pm ci 
litu md lunl tie u [uUtnTiot 3 n n lish waol It viuus 
to the time ol Idwiil HI 1 1 Mi h wed In l bun m 
ln b ei dcini id rn the C ntmcufc elicit it hid a reputation 
exceeded only the v\ ol cf Siam which toi i n es \ to 
m led i mo| c wit l tlie best nnteu il i n tie th m iking 
lhe customs dude levied cn the exi oit of weol wue an 
imioitint souiuc cidlic loy il levcnue and Ldwu l LX I s 
atteui]t to step the rale i\ \ eais to hue ucn an lie nest 
though mis uidcd attemi t to tost i native manufactures 
Ills piohibitoiy law w is however t< und to be unw liable 
and tho utmo t tint both ht and hi slice cs*>ois weie able 
to effect was to haul] a the c^qoLt ti ule by vexaticus 
itstnctions andtoeicuma i much £ iumin oi smu s ghn w 
ot wool Ihus while Xdwaid III limited the lijil ot 
expoitin^ to much in* stun^eis, \e hud that I dwaid 
IV decretd tint no alien should esjoit wool and that 
dem/ens should export it only to Oil us Le^ishticn of 
this kind pi cvulwl till the ici b n ot Lli/aletii when the 
tieoo\poit ation of I n b lioh wool w a pci nutted and Smith 
m his Mcviju* T Wool points out that it was duim b this 
reign that the manutacluie nude thy, most iaj id progress 
m the country In 1GG0 the al solute prohibition of the 
expoitoi wool was again dtcieed and it was not till lS2a 
that this piohibitoiy hw was fmilly Hpeiltd lhe pio 
lnbition appeals to ha'Ie boon ba^od on the mistaken 
notion that England possessed a monopoly of the hnust 
kinds of wool, and that by withholding it fiom foieun 
compctitois the lioi^e manufactuius would command the 
markets of tho woild lhe results ot the piohibitoiy hw 
weie exceedingly detrimental the production ot wool ill 
exceeded the consumption, the puce of the law mateual 
^ fell wool t{ iunmn b oi smu^hng \ ecune an ouam/cd 
traffic md the whole wdusti y became disanan 0 ed T xti a 
oidmaiy expedients wue lesoited to fn stimulating, the 
demand, foi woollen n mufactuies among which was an 
Act passe 4 in the rei b n Charles II decreeing that all 
dead bodies should be buried m woollen shrouds, — in 
enactment winch remained m the Statute Book if not m 
force, foi a penod oi 120 yeais On tht opening up of 
tho colonics, evuvcffoil was made to encouiage the use 
of English cloth and the manufacture was chscouiaged and 
even prohibited m Ireland 

It was not w ithout leason that the attention of monaichs 
and legislators was 'so iicquently dnected to the woollen 
industries Wool was indeed “the flowei and stiongth 
and levcnue and blood of England * and till the develop 
ment of the cotton trade, tow aids the end of the lSth 
eentmy, the woollen industries'* weie, beyond compuison, 
the most important souiees ot wealth m tho couutry 
What the actual value ot the tiadc at any e uly penod was 
It is impossible to asceitm, and the estimati s ot wool pro 
duction and the value of the manuf ictuic^ in the 17 th and 
18th ( entunes vary widely Towards the close of the 17th 
cuituzy tb< wool produced in England was estimated to 
be worth £2 000,000 yearly, furnishing £\ 000, 000 worth 
of miuufactuxed goods, of which there was oxpoitcd ibout 
£3,000,000 m value Ip. 1700 the official \ alue of 
woollen goods expox ted was about £% 000,000, and m 
the tlrnd quaiteuof the century the exports had increased 
in vaj m by about £000,000 only In 1774 Dx Campbell 


(Pohti d Sun y / t nit J» it an) estimated the numbu ot 
Jitcp in 1 n b laml it 10 000 000 oi 12 000 000 the value 
ot the wool produced yeaily at £3 000 000, the manii 
iactured products at £12 000 000, and the exports at 
£3 000 000 to £4,000 000 He also leckoned that the 
industry then b avc emiloyment to 1,000,000 peisom 
These li b uics in. the li b ht oi the dmn nsions ot present day 
industries mayappeu small, Lut they boie a piedou uiant 
lehtionslii} to the othei ^icat some s of employment and 
ti ide ot the penod Jm 1S00 the native ciop ot wool was 
estimate*! tc amount to 000,000 lb and import duty 
njt bcin b linpootd till ISO J the quantity hou b 3it turn 
il 10 id was S 600 000 lb, G,000 000 lb ot which came hom 
Sj am In lsJ r > the mi} oitition of colonial wool became 
hoe the duty leviable having been toi stveial pievious 
yeais au hi b h as Gd pu Hi and m 1SU the duty was 
fmilly lonutted on fou i b n wool also • 

^licep wtre introduced it Hanustown m Vn b ima mWoliu 
1600 and in 16 s3 the animals weie hist bro i b lrt to tunica 
3 oston len yens liter a tulling null vva nccted it 
Bow ley Uiss by Mi How ley s \ eoplo, who wue the first 
tint set uj c*n nnkni b cloth m this western world lhe 
tactoiy woollen industry v as however, not established till 
the clpse tf the l^th eentmy, md it is recorded that the 
lint cfidm b mi hiue jut m o[eration m the Hmtel 
Stue-> w is ccnstuictud n 1791 undei the supervision of 
folin and At thin Stlrohdd 

lhe iievulm b ooloui ot sheei swocl is white, but it lhe 
must not be foi b ctltn that thcie are nces with bl ek, slee i 
li wn fawn yellow, and grey shades ot wool Foi manu 
factuiing i upo es s tnenlly white wool is ot course, most 
vilualle, but foi the homespuns, which in eailier times 
absorbed the bulk ot wool, natural colours were m many 
cases desirable and used with good eifect In domestie 
spinning knitting md w^avm b natural colours aie still 
lar^ ly liken advantage of a& in the cases ot lough yarns, 
Shetland knitted shawls IIi b kland tweeds, <ke 

As has aluady been indicate 1, the distinction between < mac 
wool and ban lies chiefly m the b ieat finen s^, softness tcnstics 
and wived delu icy oi woollen fibre, combined with a otw ° o1 
ln to hl> senated smlicc These peculiarities arepucisuly 
the ehancteis which give wool its distinctive value as i 
textile fibre, and most distinctive of all is the somtel 
stiuetuic which specially belongs to wool and gives it the 
impoitint pi o^uty of felting, upon which many ot its 
apphe aliens dtpend The senations of woe l and tht 
wavy stiuetuic it assumes aie closely connected, those 
wools which have the greatest number of senations being 
also most finely waved m stmctuie Tne appeaiance pie 
sented by w ool under the micioscope, as compared with the 
aspeet ot eutam othei animal hbies, is shown m tig 1 
(compare vol ix p 133) The mihiications all lie m one 
dncction — fiotn the root, their growing point upwards to 
the apex of the fibre, — so that, while a lock of wool diawn 
between the fm n ei and thumb tiom the root end outwards 
slqs quite smoothly, if diawn in the eontmy dncction 
from point to loot it offus i distinct lesistancc, and 
the fibre ft els harsh and lough Undu the influence of 
moistuie and pies^uie, tau b lcd masses of wool thoioughly 
interlock aud mat togetlici, by the mutual clutching oi tho 
solutions of the Abies, and it is thus tint the shunung 
and tlucktmng ot woollen textures under washing is 
accounted foi, and the capacity of cloth toi felting or * 
fulling is due to this condition of the iibre The serrations 

are most numerous, acute, pointed, and distinct in tine 
merino wools, as many as 2800 per inch being counted 
m specimens of the finest Saxony wools In the Leicester 
wool of England, on the other hind, which is a long bright 
staple, tho seiratures are not only much fewei m number, 
counting about 1800, but they are also less pionounced 
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m chaiactei so tint the fibit pro tuts a smoother less 
waved clnncter In some mfcti i wools the seiratni s 
me not so many ns *500 \(n inch A similu diiiuonu 
may be noted m the fineness of th fil i s S i onv hml 
wool has a dnmetci cf irom x 1 to t w h vs I list 
coarse Altaian wools may use to a maximum dnmet i of 
about -} 0 inch 

Othei distinguishing qualities of good wod consist in 
uniformity and strength ot IjIk with ii edom fiom tendei 
01 weak j oitions m its length a condition win h n< t untie 
qm ntly anses fi om ill liealth m tr'ic slieep In ill l no l wo 1 
thei e mi} also * 
be found mtc t \^Y 
mm 0 l^l 4 kemj s 
or dead bans, — 
straight coaiso 

which show con * 

spicuous y among 
the wool, and be 
come even more 
piomment m the . 
manufactured and ! 
dyed goods Wool 
also possesses a 
softness of touch ” 
and an elasticity | 

both in the i aw I 

and manufactui ed ^ 
condition which - 
di tmguish it 
from all othei - 
fibies In length ; 
of staplo it varies 
veiy much, attain 
mg in combing 
wools to i length 
of as much as 1 5 
to 20 inches 

a rub the fine ^ 

felting wools aie 3 ( ~J~ 

shoit in. staplo, rir i— \[<ib 1C btiicti fW ol a merino 
these constituting i so ui lowi Luc st i d m l u 
caidmg oi woollen yarn wools , and tlie longei are lustious 
and comparatively straight, and thus most suitable for 
combing or woisted wools Ihc lattei wools appioach 
mohan and alpaca m then chuacteis, and they are pie 
pared and spun by the same class of ma< hmtry 

The bulk of the wool of commerce comes into the 
market m the foim of fleece wool, the product of a single 
years growth, cut fiom the body of the living animal 
The first and finest clip, called lambs wool, may be taken 
from the young sheep at about the age of eight months 
When the animal is not shorn till it attains the age of 
twelve oi fourteen months the wool is known as ho^ oi 
hogget, and it, like lambs wool, is fine and tapeis into ion^ 
thm ends All subsequently cut fleece* ate known as 
wether wool, and possess relatively somewhat less value 
than the fhsfc clip FI eeco wool as it comes into the 
nmket is either “m the grease” that is, unwashed, and 
with all the dnt which gatheis to the surfaco of the greasy 
wool present, or it is leceived as “washed wool, the 
•washing being done as a preliminary to the sheep sheaung 
Skm wool is that which is obtained from sheep which 
either die or are killed Such wool is always of mfenoi 
value and much impiegnated with hmo fiom the steeping 
pits m the tan yards m which the ‘'kins aie hist treated to 
soften and swell the skin for facilitating the easy sepaia 
tion of tho wool from it 

The wool market is supplied from almost overy quarter 


of the .Jobe mid the pi 1 tus and v metres cf the uticlc 
nc e edmdy i in i is Jhc nn <t wc lkn uid 

w i t i manilacliu s ^ d o vuy v i lc and the nw 
nut ntl smtal 1 hi one sc ton { tic 1 ale i ncl at dll 
fitted to sujjlj rtlc sutlers \Iu h no e ban is th 
ia e m any cthei texUlc m hi tty v c have n tl \ oollcn 
ti adc s j i ictu ills a sei i s of 4 ai ate and chst net 1 idustii s 
each with it own i] pi 4 u tc < 1 ss 1 j n\ nufeml Hi 
main distinction*, 11 c -( 1 ) ai hi s \ oak m \ hich 1 ]fcm n 
poverties ae dcsiH le (2) rami in^ \ Ms u jinn ^ 

1 n b th ot staple and 1 njitii s at fm 1 1 In id sj in nui 
fcltm^ woisteds ml ( ) caipt ml 1 mtnn wols, m 
winch Ion., and strut., it sumwliat c use st 4 lc 11 tlu 
essential juahtics 1 r edin^ dimat anl 100 1 tie the 
mam factois m dtvdopin^ and icann_ s[ e 1 d r 10 s of 
sheep m which the qualities essential toi padu in., tlie 
raw nnteiials of a ay ot these sections of 111 lush 3 are 
sccuicd 

1 01 contuncs the finer w 00 k used f 01 cloth makm^ Mumo 
throughout Europe weio obtained from Sj un, which was' ^ ol 
the home of tlie famous mu mo l iced dc\ ebpc l fiom aces 
ot sheep oiugnally mtiodueed into the Peninsula 1 y the 
Homans Till crly 111 the piesent eontiuy the su[ ciionty 
ot Spanish mennos lennin d unchalk n^ul but the Penm 
sulai Wn aid its attendant evils poduced a dep edition 
of quality con mientiy with the mticdiuticn ct Savon 
ind Silesian wools, which sudlcnly srq planned tno poduct 
ot Spam ind hold th fust |lacc down to the pestni 
day The Spanish meimo 4icep was mtiodueed into 
Sixony by the ele toi m 1705 and ty ]u<lic ious ciossin^ 
with the be t native lapo d veloped the famous dec Loral 
heed Mennos weic earned to Hungary m 1775, ind Lo 
1 ranee m 1776 and m 17SG Uaubenton brought them to 
Ihmbouillet whence a famous 1 ace developed In 1802 
the first mrrmos knrwn to hav left } ui e descendants a ere 
taken to the United States, and m 1S09— 10 m import 1 
tion ( 1000) oi metmo slieep w as made The introduction 
of meimo blood has also hpely molded critani ot tlit 
brccls of English sheep, and from them crossed with the 
] n Jish biceds Soutlidowns and^Leieesteis hive spring 
tin vast flocks ot sheep m the v ai ious Austral tsian colonies, 
winch now lid fan to supply the whole woild with wools 
of the mumo class anl ot the veiy highest juahty 

Ot colonial wools, which no now oy a bn way the obnnl 
most important supplied to the Lntisli market, the best ''* 001 
qualities come fiom foit Phillips Sydney, ami Adelaide, 
the fiist ot those 1 emg e\( died 111 qu ihty as 1 doth 
making wool by the mennos of Saxony and Silc&ia alone 
New Zealand also yields a very laige annual crop ot wool 
ot high quality and the wool of Tasmania b ^eneialiy of 
fine colour, sound and unifoim m staple Ike Cape of 
Good Hope is the source of a luge supply of wool, much 
of which, however is unequal m strength and somewhat 
Lempy m dm ictei A great piopoition ot the wool which 
conics fiom South kmeiiea is suiously dctononted by 
biurs and it is of t charactei which fits it for the woided 
manufacture alone 

The wools giown m the I nited Kingdom may be rutisli 
separated into three classes — ( 1 ) short 01 c at dnp wool , wool 
( 2 ) long or combing wool, and (3) blanket, <arpt, and 
knitting wool Of short wools Southdown may be tab n 
as the type and best example It is a stajle ot excellent 
quality milling well, and suitable either loi the woollen 
01 woisted trade lire long wools ot greatest import mee 
arc obtained from tho Lincoln and Leicester sheep These 
breeds yield a long fleece of roinaikablc lustio, and it was 
tho possession of this class of wod which gave England its 
hi to h reputation m foimei times as a wool producing 
country A sumlai quality of wool is alse obtained fiom 
the East Hiding Yorkshire breed of sheep Cheviot wool 
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approaches tltt Leicester class in some qualities, but is 
destitute of the iuttei’s peculiar lustre, and B shorter in 
staple, though strong in Aim*, with good nulling qualities, 
which lender it valuable for the tweed manufacture. 
Jntei mediate between the Jong and short there are seveial 
British bleeds, which have been established either by 
noses or local conditions and treatment, the most in* 
porLant ut these being found m Sluopshiie, Staff oidsliiro, 
and Norfolk. The carpet wools are ykldod by sheep of 
the ly pcs of the Blackface of the mountainous regions of 
Scotland, from which is obtained a Heine of lomr staple 
but somewhat unequal qualities. Much of the Highland 
wool is “laid,” that is, impregnated with tar, fioin the 
practice of the stock-masters of smearing the animals with 
a mixture of tar and fat immediately after shearing, with 
a view of protecting them from the rigours of the climate. 
Of wools of a special character there may be noted Welsh 
wool, which possesses properties fitting it pre-eminently 
for the making of the famed Welsh flannels, and Shetland 
wool, which being very fine and soft in its nature is almost 
entirely worked up into delicate yarns hr knitting the 
well-known. Shetland shawls and other knitted work. 

The weight of a fleece of wool of the Various breeds of 
sheep ranges from under 2 3T> in the case of the small 
Shetland breeds up to 8 or 9 lb for the large merinos and 
othor heavy races, and in exceptional cases a heavy rands 
fleece may reach so much as 15 lb ; but, taken all over, 
sheep may be reckoned to yield on an aveiage 5 h of wool 
in a year. 

Sheep Where theie is abundance of water and oilier con 

washing. venienco& it is the practice to wgsh or half- wash sheep 
previous to shearing, and such wool comes into the market 
as washed or half- washed fleece. The surface of a fleece 
has usually a thick coating of dirt adhering to it, and in 
the cases of merino breeds the fleece surface is firmly caked 
together into large solid masses, from the adhesion of 
dirt to the wool constantly moist with the exudation from 
the skin of the gr:isy yolk or “ saint,” so that in an un- 
washed fleece nearly 30 per sient of weight may represent 
dirt, and about 40 per cent, the greasy suint which lubri- 
cates the wool, while the pure wool is not more than 
one-third part of the whole. The yolk forms a protective 
covering to the sheep, rendering the Heece impervious to 
moisture, and while left in the wool also preserves it soft, 
pliant, and silky to touch. It forms a kind of natural 
soap, consisting principally of potash salts with animal 
oil, almost entirely soluble in cold water. The following 
analyses of German merino wool — the variety in which 
suint is most largely developed-- illustrate the difference 
which may result in the composition of the fibre from the 
simple washing of the fleece on the sheep’s back : — 



Umvuslk'cl Merino 

Washed Meiino, 

Mineral mattor 

6-3 

16*8 

0*94 

1*3 

Suint and fatty matter ... 

44*3 

44*7 

21 00 

40 0 

Pure wool 

38*8 

28*5 

72 '00 

56*0 

Moisture 


7*0 

6*06 

2*7 


Wool, however, which is merely washed in the rough* 
and-ready manner described below still retains great and 
variable quantities of suint, &c. Where running streams 
exist, the sheep are penned by the side of the water, and 
taken one by one and held in the stream while they arc 
washed, one man holding and the other washing, The 
operation is objectionable in many ways, as it pollutes 
the stream, and it dissipates no mean amount of potash 
salts, valuable for manure or for other chemical purposes. 
Sheep washing appliances are now largely employed, the 
arrangement consisting of a pen into which the sheep are 
driven and subjected to a strong spray of water either hot 
or cold, which soaks the fleece and softens the dirt This 


done, they are caused to swim along a tank which narrows 
towards the exit, and just as they pass out of the pen they 
are caught and subjected to a strong douche of pure 
water. After a few days the wool of a washed sheep is 
sufficiently dry for shearing or clipping, which is there- 
upon done. 

A skilful shppherd will clip the fleece from a sheep in Sheep 
one unbroken continuous sheet, retaining the form and ^aung. 
relative positions of the mass almost as if the creature had 
been skinned. In this unbroken condition each fleece is 
rolled up by itsclt, wliich 'greatly facilitates the sorting or 
stapling which all wool undergoes for the separation of 
the several qualities which make up the fleece. 

Sorting or stapling was formerly a distinct industry, Wool 
and to some extent it is so still, though frequently the work stapling, 
is done in the premises of the spinners. Carding wools are 
separated and classed differently from combing wools, and 
in dealing with fleeces from different races the classifica- 
tion of the sorter varies. In the woollen trade short-staple 
wool is separated into qualities, known, in descending series 
from the finest to the most worthless, as picklock, prime, 
choice, super, head, seconds, abb, and breech, and the pro- 
portions in wlf ch the higher and lower qualities are present 
are determined bv the qualities of the fleece or the race 
yielding the wool. In the worsted trade the classification 
goes, also in descending series, from fine, blue, neat, 
brown, breech, downright, seconds, to abb. The last three 
are short and not commonly used in the worsted trade. 

The greater proportion of good English long wool will be 
classified as blue, neat, and brown; it is only in exceptional 
cases that more than from 5 to 8 per cent, is “ fine ” on 
the one hand, or of lower quality than breech on the 
other. Generally speaking, the best portion of a fleece is 
from the shoulders and side of the animal (1 in fig. 2). 

The wool from 2 
is irregular in 
growth, and often 
tilled with burrs, 

&c. ; from the loin 
3 it is shorter of 
staple and coarser, 
characters which 
become increas- 
ingly pronounced 
as we approach the 
tail and hind quar- 
ter 4. The belly 
wool 5 is short, Fro. 2 -Qualities of Heece. 

worn, and dirty, as is also the front of the throat 6, while 
on the head and shins 7 the product is short, stiff, and 
straight, more like hair than wool. 

The sorter works at a table or frame covered with wire 
netting through which dust and dirt fall as ho handles 
the wool. Fleeces wliich have been hard packed in bales, 
especially if unwashed, go into dense hard masses, which 
must be heated till the softening of the yolk and the swell- 
ing of the fibres make them pliable and easily opened up. 

When the fieeee is spread out the stapler first divides it 
into two equal sides; then he picks away all straws, largo 
burrs, and tarry fragments which are visible ; and then 
with marvellous precision and certainty he picks out his 
separate qualities, throwing each lot into its allotted 
receptacle. Sorting is very far removed from being a* 
mere mechanical process of selecting and separating the 
wool from certain regions of the fleece, because in each 
individual fleece qualities and proportions differ, and it is 
only by long experience that a stapler is enabled, almost 
as it were by instinct, rightly to divide up his lots, so as 
to produce even qualities of raw material 

The washing which a fleece receives on the live shoep Scouring. 
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is not sufficient for the ordinary purposes of tbe manu- 
facturer. Tlie scouring process is thus the first link in 
the long chain of manufacturing processes through which 
wool passes. On the careful and complete manner in 
which scouring is effected much depends. The qualities 
of the fibre may bo seriously injured by injudicious treat- 
ment, while, if the wool is imperfectly cleansed, it will 
take on dye colours unevenly, and all the subsequent 
manufacturing operations will be more or less unsatisfac- 
tory. The water used should be sqft and pure, both to 
save soap and still more because the insoluble Ikie soap 
formed in dissolving soap in hard water is deposited on 
the woollen fibres and becomes so entangled that its 
removal is a matter of extreme difficulty. Wool washed 
with hard water is always harsh to the touch, and takes 
on dye colours but unevenly, owing to tlie interference of 
unremoved Irme soap. In former times stale urine was 
a favourite medium in which to scour wool ; but that is 
now disused, and a specially prepared potash soap is the 
detergent principally relied on. Excess of alkali has to 
bo guarded against, since uncombined caustic acts ener- 
getically on the wool fibre, and is indeed a solvent of it. 
On this account a soap solution of too great strength leaves 
the wool harsh and brittle, and the same % detrimental Result 
arises when the soapy solution is applied too hot. * 

In former days, when the method of hand-scouring pre- 
vailed, the wool to be washed was placed with hot soap- 
sud in a large scouring “bowl” or \at, aud two men with 
long poles kept stirring it gently about till the detergent 
loosened and separated the dirt and dissolved the grease. 
The wool was then lifted out and drained, after which it 
was rinsed in a current of clean water to remove the 
“scour,” and then dried. These operations are now per- 
formed by mechanical agencies; and^to save soap, it is the 
practice to first steep the wool in sleepers, — tubs having a 
perforated false bottom in which steam is blown through 
the wool steeped in pure water. The process removes 
much mechanically mixed dirt, and softens the other 
impurities, expanding the fibres themselves, and thus 
rendering the scouring operation easier and more expedi- 
tious. In machine scouring the object aimed at is to bring 
ail the wool equally under the influence of the soapy 
solution, and to prevent it from matting into lumps in its 
progress through the washing bowls. Usually the wool 
passes through two sets of bowls, the soap solution being 
stronger in the first set. The wool is fed into one extre- 
mity of the bowl, which is an oblong vat, by an endless 
apron from which it passes to an immersed plate which 
sinks it into the hot soapy solution, where the whole is 
thoroughly soaked. It is then carried to tho opposite 
end of the bowl, either by a series of forks or rakes 
with reciprocating motion, or by sets of iron prongs 
fixed at a uniform distance on a frame to which recipro- 
cating action is communicated by eccentric mounting. 
These carry the wool forward by gentle progression, so as 
not to ball it, till at the upper end it is caught and 
squeezed between rollers to wring out part of the water 
from the fibres, and then passed on for further drying. 

Drying. The more gently and uniformly the drying can be 
effected the better is the result attained, and over-drying 
of wool has to be specially guarded against. By some 
manufacturers the wool from the squeezing rollers is 
* whizzed in a hydro-extractor, which drives out so much of 
the moisture that the further drying is easily effected. 
The commonest way, however, of drying is to spread the 
wool as uniformly as possible over a framework of wire 
netting, under which are a range of steam-heated pipes, 
the sides being enclosed in a framing of wood. A fan 
blast blows air over these hot pipes, and the heated m 
passes up and is forced through the layer of wool which 
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rests on tbe netting. Unless the wool is spread with 
great evenness it gets unequally dried, and at points where 
the hot air escapes freely it may be much over-dried. A 
more rapid and uniform result is obtained by the use of 
Petrie’s wool drier, which consists of a close chamber 
divided into five horizontal compartments, the floors of 
which consist of alternate fixed and movable bars. 

Under the chamber are a tubular heating apparatus aud a 
fan by which a powerful current of heated air is blown up 
the side of the chamber, and through all the slieh es *or 
compartments successively, passing in the path ovci which 
tho w r ool slowly travels. The wool is enleied by con- 
tinuous feed at one side of the chamber; the strength of 
the blast carries it up and deposits it on the upper shelf, 
and by the action of the movable bars, which are worked 
by cranks, it is carried forward to the opposite end, whence 
it drops to the next lower shelf, and s f o on it travels till at 
the extremity of the lower shelf it passes out by the 
delivery lattice well and equally dried. Moore’s drier is 
a simpler and less expensive iorin of drying apparatus, 
intermittent k its action. It consists of a case enclosed 
except as regards the top, whero there are openings to 
allow the escape 1 ' of moist air. It contains two tiers of 
steam-heated pipes, and directly over the top of each tier 
there is a row of iron rollers of small diameter set close 
together. At one end of the machine is a door for feeding 
wool into it, and at the opposite extremity is a spiked 
drum geared to rotate at a high speed. A fixed quantity 
of wool is fed into the machine at one time and placed on 
the lower series of rollers. These in their rotation carry 
the wool forward exposed to the heat of the pipes both 
above and below, till it reaches the drum, which, revolving 
rapidly, lifts it to the higher range of rollers. Over these 
the wool is carried back, till at the other end it again falls 
to the lower range, and so it circulates through the machine 
till the drying is completed. To withdraw the dried wool 
it is only necessary to raise the outlet door over the 
revolving drum, when it throws out *he contents of the 
machine as fast as the wool comes within its range. 

The dried wool, notwithstanding the several manipula- Tearing, 
tions to which it has been subjected, is still in tlie 
condition of matted locks, which have to be opened r 
up and the whole material brought into a uniformly 
free and loose condition. This is effected in the Willey 
or tearing machine, which consists of a large drum and 
three small cylinders mounted in*an enclosed Mne. The 
drum is armed with ranges of powerful hooked teeth or 
spikes, and is geared to rotate with great rapidity, making 
about 500 revolutions per minute. The smaller cylinders, 
called workers, are also provided with strong spikes ; they 
are mounted over the drum and revolve more slowly in a 
direction contrary to the drum, the spikes of which just 
clear those of the workers. The wool is fed into the drum, 
which carries it round with great velocity; but, as it passes 
on, the locks are caught by the spikes of the workers, and 
in the contest for possessing the wool the matted locks 
are torn asunder till the whole wool is delivered in a light, 
free, and disentangled condition. 

For certain classes of dirty wool, notably such as that Burring, 
which comes from Buenos Ayres, still another preparing^ 
operation is essential at this stage — that is, the removal' 
of burrs or small persistently adherent seeds and other 
fragments of vegetable matter which remain in the wool. 

Two methods of effecting this — one chemical, the other 
mechanical — may be pursued. The chemical treatment 
consists in steeping the wool in a dilute solution of 
sulphuric acid, draining off the dilute acid by means of 
the hydro-extractor, and then Immediately exposing the 
wool to further rapid drying in a heat about 250° F. 

The acid leaves the wool itself uninjured, but is retained 
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by the, rno e ibsoibent vegetable mattu and tht high 
heat (Tiiueb it to combine so tie illy with the v xtor 

lUt m iht biuio that the vegetable mattu becomes com 
^iotely taibonizce! The wool is thereupon washed in 
wat i 1 endued faiiiiicicnlly ahuline to neutralize any ficc 
a id winch may leinun, and dued The same buu 
nmovin^ efieel is oblnued by the use ol a solution of 
chlondo ol alumm uni, a method sud to be salei foi the 
w oi 1 and less hurtful to the attendant woikmen than is 
he mil hm ic xeid pious* loi mechanical u moving ot 
buu 5 tun hun omcthm 0 like the WilLy in ap] earanee 
is employed The mam leatuie of this appaiatus is a 
lti^e dium oi switt aimed with fine shoit spikes caned 
sightly m the duectnn m which it loLates By a senes | 
ot beatus and cneiilar blushes the wool is earned to and 
fed on these shoit spikes, and in its rotation the buirs, 
owing to then weight, hang out fiom the swift The swift 
as it ti uels lound is met by a senes of thiee burring lolleis 
rotating m an opposite dueetion, the projecting lails ot 
winch knock the buirs off the wool The buns fall on a 
uatin., and aie ejected, with, of course, a* good deal of 
wool adheiin^ to them, by anothei lotxtmg cylinder 
Oiling T hei c u mams y et anothei pi elnnmary Cpei ation through 
whi li wool generally has to pass pieuous to the &pinnin D 
processes As delivered from the drying appaiatus the 
wool is blight and clean but somewhat haish and way to 
the touch owing to the removal of the yolk which is its 
natuixl lubricant To lender it piopcily soft and elastic, 
and to irapiove its spinning qualities, the fibie is sprinkled 
with a pet cent age ol oil, comparatively small quantities 
— by some spimu is none — being i^ed toi worsted wools, 
but a huger amount being applied in the oilmg of wool for 
wocllen oianufactuies The oil fuither has the advantage 
oi pioduem & a ceitdin adhesiveness of the fibic in the 
spmnm n process, and thus it enables the spinner to get 
a moie level and finer yam, and it pi events lo«s from the 
flym to off of sepai ate fibres As the oil i* a costly item, 
it is ot consequuic* that it should be equally distributed 
and used m a tlmfty manner, foi which end various 
foims of 0ilm o appaiatus have been devised, which 
sprinkle the oil m a vtiy fmc spray over thinly distnbuted 
wool earned by an endless doth undei the spunkier 
Gallipoli olive oil is the best medium foi oiling combing 
wool , and for taidmg wool the liquid olein e\ pressed fiom 
tallow and lard in the preparation of stearin is employed 
with advTntage * 

blending 1 he raw material is now ready foi the various spinning 
aud other piocesseb by which it is worked into useful 
forms, but pure wool of one quality alone r* not gene 
rally used m the pioduction of woven f abacs For many 
reasons— among which cheapness figures* prominently — 
wools aie blended, and to no mconsideiable extent the 
added material consists of shoddy, mungo, or extract wools 
(see below) Blending with cotton is also practised, and 
lor some pui poses silk and w ool are mixed The question of 
<olour as well as quality also detei mines blending opeia 
turns, natural coloured wools being frequently inter mixed 
to obtain particular shades for tweeds, knitting yarns, <k 
The various materials to he intermixed are bedded in due 
proportion in separate layers over each othei, and passed 
through a teazci, fiom which they issue so intimately 
intermixed that they present a uniform appeal ance 
Woollen The processes hitherto described— -although woollen 
niami manufacture has been specially kept m view — are more or 
aamei essential to wool for all purposes to which it is 
applied But from this point the manufacturing opeia 
turns diverge into three mam channels, which may be 
regarded as almost distinct textile industries Fust and 
simplest we have the felt manufacture, in which cloth is 
made without either spinning or weaving , second is the 
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woollen yam and cloth manufacture, embnnng the pic 
lantiun of caided yams and of cloth which is so milled or 
felted is to have the appeaiance of felt and, thirdly, in the 
woisted yarn and cloth industry combed yam is piepaicd 
and doth showing the yarn and palter n is wosen These 
definitions must be taken to be accui ttc only in the bioad 
& cneial c cooptation 

1 tit is i km lot cbth nnh without sqminn^ oi wcaviu*, but belt 
bin ply 1 y th c mutual i Ih sion of tilt mil l it it 1 libi s L he j ec ulm 

1 io} city is lilt st distil tly levelo} t \ lu the shoit oi t n lui*, w ols, 
lutillwcol in ouiiuon^vith inihau alp u vitu^m an L camels 
hail pos^Lsses it Itltiug \ icq cities u ilso louud in tilt h ill of 
ithei liinnils thc nbbit tb|<tnlly su}| lies the imti ft lt^ ust L 
1 ol hat mil mg wlnl thc 1< avti hit which io the an stoi ot the 
mo lein ill ss lmt w is a felt tf 1 eaui lull I cite 1 1 loth is un le 
by thc (omhmelinll icuccot h at, m nstiu and } lessui oi ful 1 mg 
on a umfoiinly sptaiout miss oi woclltu lilies X he woe 1 is 
sail 1 It 1 oi e u led out into a uniloim 3 ip oi extieme thmn s but 
ct a length and bitatlth sulliuent in the si/e ot ti e doth i 1 e 
malt A suies ot these ended tyjs aie bupeiinqtsctl n taeh 
cthci till the lejui&ite thickness ot mitcinl is attune 1, uul ^cue 
nlly the two external lip uc nude ot initeml suj lin to tin 
bodv lhe lay so picpuul is jassul cu hi tween a sciic& ct \ ms 
it lolleis, which pius against eidi other partly innucis 1 m a 
tiough ot wtfoi the u^u ldlas bein ta solil ml he ivy while 
those undei ait hollow and lit ited ly steam To tin unpci k lleis 
i gcntlf ltapitiatmg motion lseoinmuni Ltd sotlatth niatein] 
is Idjtd as it passy# on \\ hi u duly condense l, the doth ot 
leatheif consistence lsdyid punted diessel ind linishcl wlnn 
lequntd, like onlinny wjolltn loths T It lus e\t nsive i}}li 
eations tlicic being mide hom it chu^its < upits tibh iovus 
has cloths At , tho coaLsci v indies aie usel loi boilti covmm, 
and othei mechanical purpose 

It beeorues neotssuy licic to nidi atr thc spe lfic distinction oi Wiolleus 
woollen ml woisted y uns and cloth In a _,cnu U w ty it nn bt md 
sail tint woollen yams aie thosi mule lie in short wodsp sscssed woisttdb 
ot hi 0 h ft ltm & pialitK s, which uc pupated t y a ] ion ss ot c tulm b 
wheidy tho fibies aie as fai as possibh uosstd and mteilo led 
with each othei, and tint these cai dings though lmd spun on the 
mule fiame him a light dully y tin, which suits tho mateiial when 
woven into doth foi being brought into the semi felt< d condition 
by milling which is the distinguishing chuacleu&tu of woollen 
doth On tho othei lnnl wasted yams aie goncially nud< fiom 
the long luilious vaneties ot wojI, the fibies aie so t unhid 
as to bung them is iai as possible to lie piaUd tD each othei , 
the spinning is done on the thiostle fiame mi thc yam is &]un 
into i comp let smooth, and level thi ead which when w oven into 
cloth is not milled oi felted At all points, liowivu, woollen md 
worsted yarns is thus ddmed oveilap oarh othn, some woolluis 
bomg made tnm longer wool than eeitain woisteds, md woisteds 
bem^, when made fiom shoit staple wool, also eaidcd as well is 
combed aud occasion illy woisted yam is spun on the mule fi ime, 
whilt milling oi felting is t piotcss lone m ill degiees,— woollen 
b mg $om< times not at all milled while to some woisted * a ceitun 
milling finish is given lhe fundimentil distinction letween the 
elas&t s lestb m the crossing and mt< llaung ot the fibies m j rej aimg 
woollen yam, — in 0 }>u ition confine tl to this alone among all te\ 
tiles, while foi woisted yam the fibies aie tieated, is m the < ise 
of all othu textile liutenals, by pioeesscs designed to hung them 
into a smooth pai allel lelatiouslup to each othei 

Woollen yams, as above explained, aie exclusively made by the Gliding 
pi ocess of raiding The simple rppuatus— tho hand eu Is— with 
which ending was done befoie tho uitioeluetion of machinery and 
factory woik consisted of square oi oblong pieces of bond with 
handles, one face of tli hoaid bang oovaed with caid lcithei, 
which was closely studded with fine clastic steel teeth, pointed 
m one duection an l bent as m fig 3 These teeth wae stiong oi 
fine ateoidmg to the nxtuic, length, and strength of tlie tibie to be 
ended, but the finer the teeth the moie 
closely weie they studded to 0 cther A 
qnmtity of teised and oiled wool was 
placed on the suiface of one caid which, 
tiken m tho left hand, was held teeth Ftc 3— Cullatli 
upwaid on the lap of the opeiatoi, while the othei caid, held m 
the right hind teeth downward, and consequently pointed m m 
opposite dn action, was drawn fiom end to end ovei it, each caid* 
thus taking up a shato of the wool which became entangled m its 
tooth In this way, by drawing the om card over the othei 
repeatedly, the whole of the wool w\s ultimately sepanted and 
equally distributed over the pan ot caids Xh< wool was iluu 
shipped out of tho cuds by drawing the teeth of one though those 
of the othei m the direction of then inclination The caided 
wool thus lifted out was condensed into a loose but uniform lound 
pipe or “ caxdmg w by 1 oiling on the back of the card, and these 
codings were then leady ioi spinning on tho wheel. 




MANUFACTURE ] 


WOOL 


am 


Toi tho appiently simple opoiation of ending the ficlny 
mucluneiy is complex, tic lie lie nd \c ly expulsive ( )i lmxiily it 
consists of thiec tilling engines c did lesp ctivclv tin s nblhi 
the mtumcduU, an 1 tho imish t, but sometmns the intcini Inf 
is omittid In oich of these thcio is 1 compile He I sems ot < ud 
covered cylmdeis of dilictcnt dixineteis lunmng it diflueit iatcs 
of sped, sometimes in a mutiny and sometimes in tiu same 
direction which aic elided m contending with cich otlici foi th 



wool supplied to tho mielnne, m abstracting it alt3gcthei fiom 
then nu & hbouis, and pissing it on to be i^iin contended foi nul 
teased in tho o\ nation, and finally passed clean out of tho machine 
A section d illustration (kg 1) of the fiid i oition ot i “soiibbkr 
will sene as in lllustiation of tho whole opinion flora begi*mn b 
to end Tho wool is cntoied to the appa * 

latus by a ti xv ellmg lattice, the supply 
being <quali7c(l and caictully distubuted 
by a mechanical feed It is caught between 
the Iowa two of a ango of thice f cd 
lollas a , revolving immediately behind 
winch is the “licku m lollei b which 
immediately tike-, possession of the poi 
tion of the feed which has fallen to the 
shaie of tho low l oi No 1 fud lollei 
The lemamdei of the feed is t amid u} waul 
on the middle fceliolloi, fiom which it 
is taken by tho u^peimost of the thice 
rolleis a , m 1 fiom it the w ocl is delivered 
to the 4 Inker m ” In tins v\ ly i ceitun 
amount ot prehmmaiy blending mid m 
tennixmg is accomplished Agunst the 
lukei m livolvcstho ‘angle stnppei r, 
tlu function of which is to lemove tho 
wool from the foimei mci dehvei it ova 
to the gitat bieist oylmdoi, which ie- 
vdvey it i high speed (suit ice vebcity about J mile per minute) 
By the tylin la it is earned on till it comes a & unst a sm ill lollei 
icv olvin & slowly m the opposite direction, t died “ woikei No 1 d, 
which abstiaetsputof tho wool, mdeniymgit round gives it upti 
tho semewhat sm illei lollei, the <e stnppei e which ag un deliv ers 
if to the bieast cylinder Passing on it cmies the wool paitly to 


tlneo such s ts rf yh Idas an 1 1 >11 is ova which the w ml ] assc 
till it is leli\ a d llu mt m Intccailm^ n^melustv > wilts 
with u lit i\ w lk is Ac,anltli finish l 3ns also two s utts u l 
t cc n lei sci 1 1 s mo eai ling ai b iu s the swifts no povi 1 1 \ ilh 
moi Him two sets of v/oil as i L ship|us i 1 is is y ill ul ily 
th case in a i lass of ( u lm b i urines ] l v 1 1 d w lth only on s\ if t 
oi cyimlcr i f veiv lu^e dnmetoi, loun 1 v inch th e me hi s k. 
f woikers anl stnj[ jris ({ , r ) 

Ihecul Fw ol asitlc v s the list swift ct the finish i ai 1 i ( 
m tho foim of a continue us c pull} hstiilui 11 [ i i ] q n it ui 
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f >i sjqnmn^ tl is lip n ust nul 1 vi 1 1 n to a lies' f 
stnjs oi libhais an l tl th n coni i sel mlo u ml l i 
a slivci sufficiently cmya t ti 1 n winlin^ n a hi 1 ! n 
eond ns i foi 1 in, this is itti 1 1 to the In i i i u 1 u 1 
sists ot lings oi bauds ot cu 1 loth th \ lltli et the stuj 
made jliccl on one oi n ^wo c>lml is win h m 1 11 tl 
| ntiou of the 1 ip iganisf which they ie\c lv a 1 1 >i 1 1 it up to 
stnpp r Those stui s is they pass cut in a fc l on h i | li t 
lubbas which, by i yaitly os lllitn g n oti n ml thestni nit th 
foim of a cai ling of tound d loose xmtwistgl lilies, wl i li m tl 
subseiucnt opaation of sj mnin*, is easily drawn out to the device 
of tenuity ic pmel m the ymn to be mi tc 
The mule fi xmo any b\ l fa sy inning w ocllcu y ams is tl c s un At 1 
m principle as, but in some l sp els mo like l m ach m fiom the s] mnir 
sj inning mule used foi fine counts of t itton yam Tho mule (k, 

(5) consists ot a slitiomiy fi xme on win h the 1 obbins ot sin a ai 
ylic l, ml of a camago whi blinds In k and toiwai l adistmee 
ot m all al mt 2 y'kds fiom the stitionaiy tiamo The Canute 
coutuns m i hou/ontal low the spindles which give twist to tho 
yam ludvinii it on the bibbms oi paper tubes fued on them 




Fig 5 —Single Cj lindoi Carding Tugme 

the second woiker/, an 1 stnppei g, when the sime opention is ic- 
•peated Continuing its pi ogress, the cylmda with its covering of 
wool next comes m contact with the “fmey” the teeth of win h 
are set so as to pass a little way into those of the cylinder Its 
etloct is to throw the wool paitly out ot its tuth nut piepaie it hi 
being entirely removed by the “doffei ’ which ib the next ioll< i 
met by the cylinder, and which, like the “fancy,* leyolves m a 
conti aiy direction to the bieast cylmda The angle stnppei j 
passes the wool fiom the doffei to the next cylinder, which is 
called a “ swift, * and which has the same woikers, strippers, fancy 
and doffer lolleis as the breast cylmdeis The scnbbloi contains 


Fig 6 —Wool Spinning Mide 

and tho corny lieatcl motnns of fchf* whom machine up H^uldc i r 
by gcumg ml belting fiom head stocks on the stationary fmm 
The onmgo buim el >seup to the station uy fiamc, the ends of th< 
slivas die passed tluough i yan of small giving eff l oilers an l 
Htadied to the bobbins oi tubs m tho e image ihc cam ig then 
begins to tiavel back on its nils, tke*hvas being simultaneously 
dekvciel to it tluough tho rollcis, at th( 
same late at winch it tiavcls, till, say, a yai 1 
length is given out, and as the c tmag h i> 
been moving back tho spindles hive bee l 
revolving slowly so is to communicate some 
* twist to the slu ei , but up to this point 
theiehas been no chawing out oi drafting 
But noyv tho lolleis cease to b ive out shvei, 
the c image continues* travelling back, and 
the spindles leyolve at a gieatly miuisul 
late, simultaneously di awing out the slivei 
and giving it the requisite twist, till, when 
it conus to the end of tiu rails o\a which 
ltiuns the yard of oiigunl sliver is diawn 
out to 2 yuds of yam and twisted almost 
enough The full twist is given while the 
carnage lemams standing at the end , then 
the spindles ue reversed two oi tbiee times • 
to unwind a small pioy oition of yarn which 
the twisting operation leaxcs neai the point of the bobbin, and 
lastly tho carnage is iun m to the stationary frame while the 
spmdleb wiud the now finished yam on the bobbins or tubes, an 
automatic amngement setunng due tension and the pioperwmd 
mg of tho yarn 

Y irn, as deliv ued from the mule m woollen spinning, or from the Woollen 
throstle m the ease of worsteds, is in. the condition known as singles y am 
Foi twisting the bmglcs into yam of two oi more ply it is wound 
on bobbins, sometimes the bobbins from the spinning fiaine ait 
used direct, and placed on pegs m tho twisting name, which is a 
mechanism like the throstle, but without tho auangement for 
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drifting. Tho twist i& giveu in tlie reverse direction from that in 
wliii h the singles are spun, and theieby the single is to some extent 
untwisted. Yams of two-, three*, and five-ply and upwards are 
made ; these are sometimes redoubled or again twisted together. 
The yarn may be made up of piecisely tlie same singles; sometimes 
difleiunt counts or sizes of singles are twisted together; in other 
eases the eolouzs may bo d i heron t; and yet again yarns may be made 
of distinct fibres, such as wool and cotton, or wool and silk, &c. 
Numoious variations of the method of twisting are employed to pro- 
duce loops, knots, and other irregularities in tho yarn, for con- 
venience in weaving and knitting ianoy textures. 

Jf we adhere to the definition of worsted yam which distin- 
guishes it as being made fiom wool fibres brought as far as possible 
into a level paiallel condition, we shall have to do only with two 
methods of manufacture, —(11 of yarn from long wool by the method 
of drawing, gilling, and combing, and (2) of yarn from medium and 
shoit staple wools, which are lirst carded and afterwards combed. 
Lut there is commonly added a third class of worsted yarns, worsted 
only in the sense that they are not meant for felting. These are 
carpet yarns and ligl^ly twisted knitting yarns, which, being 
incant to be full and open in structure, ai e prepared for spinning 
by carding alone, precisely as in making woollen yarns. 

The primitive method of wool-combing, and the simplo imple- 
ments employed till comparatively recent days, when the ingenious 
machinery now used was invented, will servo to illustrate the 
problem of prepaiing long wool for spinning, Sfhe hand combs 
employed were studded with two — sometimes three— rows of long, 
smooth, rounded, and sharp-pointed steel spikes. The operative 
was provided with a pair of these combs. He had a comb-post to 
which lie could attach them, and a comb-pot or small stove in 
which he heated the teeth of his combs and the wool which he 
worked. The teeth of one comb being duly heated he fixed it in 
the comb-post, and taking a quantity of wool previously oiled he 
dashed it in portions into the teeth of the comb and drew it 
through, leaving a portion locked in tho spikes, and this operation 
lie continued till the comb was well filled with wool. Then he 
placed it in the comb-pot to heat up, while he similarly proceeded to 
fill tlie teeth of the second comb, which in tho meantime had been 
heating. With both filled and duly limited, he took oue comb ni 
liis left hand, laying it in his lap teeth upwards, and with the other 
in liis light lie proceeded to comb out the locks, beginning first at 
tlie tips oud working gradually in as the fibres were smoothed and 
opened out. In the end tho combs wero worked with teeth close 
up to each other and through the entire mass, the noils or short 
fibie being thus entirely combed out, excepting a small quantity 
left in the teeth which could not be reached by the opposing 
combs. c 

The typical modem process ip worsted-yarn fabrication is that 
in which tlie preparation consists in gilling and subsequent comb- 
ing, as practised when long r wool is the staple to ho treated. The 
object of gilling is to bring all the fibres level and parallel to each 
other, and to prepare a uniform sliver for the subsequent combing 
operation. The gilling-machine or gill-box (fig. 7) in its essen- 
tial features consists first of a pair of rollers to which the wool is 



Fro. 7.— Screw Gilling Macliinfi. 

fed. Beyond these it is caught by rows of steel pins fixed in heavy 
steel bars, termed fullers, which rise in close and constant succession 
immediately behind the feed-rollers, penetrate tho wool presented 
to them, and travel forward with it towards a second pair of rollers 
which catch the :$bre and draw it away, The spike-covered fallers 
are so called because they travel from one to the other pair of 
rollers, carried forward by endless screws into which they are 
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threaded, then, falling down, are returned by the action of similar 
screws operating in tho opposite direction, till just under the feed- 
rollers they rise again to catch the feed of wool, and so continuo to 
circulate. There is thus a continuous line of fallers travelling be- 
tween feed-rollers and hack rollers, but as the back l oilers revolve 
much moio quickly than the fiont rollers, and also diaw the wool 
through them more rapidly than it is presented to them by the 
fallers, there is a constant and steady drawing of wool away fiom 
the front rollons and tliiough the teeth of the fallers, and this 
di aught tends to cause all tho fibres to anange themsehes in the 
diiection in which they are being gently dragged. A set of gill- 
boxes consists of five or six machines constructed oil the same 
principle, but with tho^ins # of the falieis finer and moic iloselv 
studded Is the fibre travels on and as tlio ordeily and symmetrical 
anangoment of the sliver incieascs. From the fust two or tlnee 
machines the wool is geneially deliveied as a bioad lap, and it is 
similarly presented to the next, hilt in the later boxes tho pro- 
duct is condensed into a sliver, which is received in larsfo cylin- 
drical tin cans. Six of these cans aio brought to the limit ot the 
next gill-box, and the six slivers arc, in passing through, diawn into 
and deliveied as one, and, such an opeiation beiugnepeuted tluoe 
times, it will be seen that any original portion of sliver imi-d lie 
distributed over a great length, and in this rvay the fibies me 
brought even with each other and a veiy level and uniform sliund 
is produced. In tlie original foim of gill-Lox tlie lalleis travelled 
from front to back at a uniform speed, and thus all tho di alighting 
was done by* the rapid rotation of the hack rolleis. Now, by a 
giadnated pitch in tho screws which carry the fallers forwaid, they 
travel at a steadily accelerated late, beginning slow, and reaching 
their#greati j st rapidity just as they deliver tlie wool to the back 
rollers' which revolve still more lapidly. Thus them is steady 
draughting throughout the whole range of the machine, and the 
wool is at once more gently treated and more unifoimly drawn out 
than in the old forms of the machine. 

It will be obvious that the gill-boxes through which long w ool 
passes, while possessing the power of bringing the iihics into it 
smooth, equal, and regular condition, do nothing in the way of 
selecting and separating out the long and straight fiom the short 
and curly fibres which are always intermixed. To obtain an even 
and smooth worsted yam it is necessaiy to effect this separation, 
and it is the fuuction of the various forms of combing m, whine 
now in use to separate the “ top ” or long fibre from tho u noil ” or 
shoit and broken wool, and to deliver the former as a continuous 
sliver of uniform size. Tho invention of a successful combing 
machine has been the groat triumph of tho modern worsted in- 
dustry, and £he introduction of tho apparatus led, as is commonly 
the case with all great inventions, to a vast amount of dispute and 
litigation, and many conflicting claims of merit. About 1810 at 
least throe invcstigatois were scpaiatoly at work on the pioblem 
— Mr S. C. Lister of Bradford, Mr Donisthorpe of Leicester, and 
M. Heilmann of Alsace. Messrs Lister and Donivthoipo conjointly 
secured a patent for a combing machine, in connexion with which 
they entered into partnership, but their patent rights were success- 
fully disputed by Heilmann under a patent granted to him in 1847, 
and they wore obliged to buy up his invention for £80,000. Since 
that time much attention has been given to combing machinery, 
not for wool alone, hut also for spun silk and cotton ; and now there 
are many varieties of apparatus in the market for doing what not 
very long ago was pronounced to ho utterly impracticable. Tlie 
throe principal classes of machine at present used for vmol -combing 
are — (1) the Lister or nip machine, which is most suitable for long 
combing wools, mohair, and alpaca ; (2) the Noble or circular comb, 
principally useful for combing shorter staple or intermediate wools ; 
and (3) the Holden or square-motion comb, which is applicable 
for short staple wools. It is impossible here to convey a full con- 
ception of the delicate almost intelligent manner in which these 
machines work. A principal feature of them is a large ring or 
circle studded with rows of line steel pins, which is made to revolve 
horizontally within the machine. Ly various devices the wool is 
fed into the teeth of the ring in a continuous series of tufts with 
its ends overlapping the edge of the ring as it revolves. In the 
case of the nip machine the wool is fed in by jailers as in the gill- 
box. The ena of the sliver is canglit by a nip which tears a tuft 
through the pius of the fallers, and thus partly combs it out, This 
tuft the nip places on tho teeth of the revolving circle, by which it 
is carried on till it comes to a pair of upright rollers revolving 
close to tho edge of the circle. These rollers catch between them 
the ends of tho long fibre and draw it out of the teeth of the circle- 
in a continuous sliver as it revolves. The Noble or circular comb 
is provided with three pin-studded rings, one largo and two small, 
tho latter being so centred within the larger ring that in rotating 
their outer edges just meet tho inner edge of the large ring which 
rotates around them. The tufts of wool arc dabbed down over 
the pins of the larger and smaller circles at tho points where they 
meet, and of course as they rotate the teeth immediately begin to 
draw apart, and the wool is divided, the long fibres hanging over 
the edge of each circle These fibres are caught between upright 
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rollers, which thus deliver four continuous slivers of top, and leave 
the noil to be otherwise lifted out of the teeth. 

Drawing. The sliver as delivered from the combing machine is made up 
into a ball by a balling gill-box, behind the back 1 oilers of which 
instead of a can there is a large bobbin for receiving the sliver, 
which is wound on it in a diagonal manner from the oscillating 
rotation given to the bobbin. Such balls of sliver then uinlcigo the 
operation of drawing, the purpose of which is still further to equalize 
the sLrand of libre, and to bring it into a sufficiently attenuated 
form for spinning. The principle of drawing or diaughting consists 
in presenting the sliver to a pair of receiving rollers which pass it 
on to a pair of delivery rollers, which lotato propoit innately faster 
than the receivers, and to that extent d£tw out and attenuate the 
sliver. Supposing the wool to pass through six sue* diawing 
frames, six slivers may he fed into tho first and drawn out to the 
dimensions of one ; tho same may be repeated in the second, live 
sliver* may bo reduced to one in tho third, four to one in the fourth 
and fifth fi allies ; and in the roving frame, in which a little twist is 
given to the sliver befoie it is wound on a bobbin, two slivers may 
be elongated into one. Thus we have any length of sliver diawn 
out 6x6x5*4x4x2 = 5700 times its original extension, and 
with increase of frames tills extension multiplies enormously. 
Tre.it in g the slivers in nine drawing frames, we may have 
8x6*5x5x5x4x3x2x 2=288,000 of extension. 

Carded Slioit and medium staple wools are carded before being gilled 
worsted, and combed. The preliminaiy operations dilfer in no way from 
those employed for woollen yarns. After carding tho wool is 
geneially washed, previous to gilling in a back washer. The 
machine consists of two sud bowls or vats provided with immer^ers 
and squeezing rollers through which tho cartings are passed ; then 
they are carried round two copper cylinders internally heated by 
steam, from which they are passed on and delivered by the fallers 
of a gilling apparatus. 

Throstle The bobbins of elongated and slightly twisted rovings aic now 
spinning, ready for spinning on the throstle spinning-frame, on which it is 
simultaneously drawn out to its ultimate tenuity, twisted, and 
wound on a bobbin. The drawing out is done practically by the 
same device as the drafting of sliver in tho drawing-frame. Tin 1 
bobbins of rove are placed on pegs on tho fiame slightly canted 
forward, so that the roving as drawn off conies away at right angles 
from the bobbin. The rovings pass fust between a pair of rolleis, 
and are cariicd on and supported by suxall carrier rollers till they 
reach a front pair of rollers, tin* upper of which is covered with leatln r 
and the lower grooved or fuirowed. The space between the back 
and front pans of rollers, termed the ratch, is that in which the 
final drawing is effected, and the amount of attenuation effected is 
dependent on the relatively faster rate at which the front rollers 
rotate as compared with tho hack pair. Immediately t he slender 
cord has passed the front pair of i oilers, twist is imparted to it by 
tho spindle working either on the old ilyer principle, on the cup 
principle, or with the more recent ring and traveller. See also 
Yarn. The doubling and subsequent treatment of worsted singles 
are the same as in the case of woollen yam singlos from tho mule 
frame. 

Shoddy The term shoddy was formerly one of some opprobrium in con- 
and nexioii with woollen manufactures, but the substance is now frankly 

rnungo. recognized as a material of great utility for many purposes when 
body and warmth aro moie essential than toughness or elasticity. 
Shoddy consists of rags and shreds of stockings, flannels, and other 
softw’orsted fabrics torn and reduced to such fragments of the original 
fibre as can bo made by the operation. Mungo is a similar pre- 
paration made from rags, and from shreds and clippings of milled 
woollen cloths, being divided into new mungo made from tailor’s 
waste, and old mungo from rags of all degrees of degradation. 
Extract wool is that which is recovered from rags of various cloths 
in which cotton and wool aie variously woven together. The wool 
is freed from the cotton by tho same chemical or carboning process 
which is employed in freeing dirty wool fiom burrs, viz., by treating 
tho union fabric with a solution of sulphuric acid and heating it in 
a stove, when the acid energetically attacks and chars the vegetable 
fibre, leaving the wool unharmed. Shoddy and mungo are prepared 
by dusting the rags and fragments, classifying them according to 
colour and quality, picking out seams, oiling the material, and 
then passing it into a machine significantly called the ‘‘devil/ 1 which 
literally rends the rags, &c. , to fragments, which look more like dust 
than fibres, by the exceedingly rapid rotation of a swift or large 
# cylinder armed with powerful iron spikes, with equally strong 
toothed rollers revolving in an opposite direction. Into the same 
category with these come the flocks formed in the various pro- 
cesses of finishing elofch, which aro, of course, even shorter than the 
others. Indeed the shoddy manufacturers hold that “anything 
long enough to have two ends ” is sufficient for manufacturing 
purposes. The shoddy trade was begun in Hatley, Yorkshire, by 
Mr Bonjamin Law in 1813, and, notwithstanding the disfavour with 
which it was long viewed, it prospered and developed till the shoddy 
district of Batley, Dewsbury, and their surroundings became the 
centre of a syeat and prosperous branch of the woollen trade entirely 
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dependent on th ese disintegrated materials. It is said that as much 
as 125,000,000 lb of shoddy material is now yearly worked up into 
cloth in England alone. Shoddy, &u, cannot be used without a 
due proportion of natural-length wool, usually onc-thiid of pure 
wool being employed in spinning shoddy yarn; hut sometimes us 
much as 80 per cent, of the finished doth consists of shoddy. It 
finds its way into a very large pioportion of woollen goods, but its 
use h detrimental vlieie tenacity and wear au* lequued. for 
linings, rugs, wraps, and heavy friezis, pilots, druggds, blankets, 

&c., in which bulk and vaimtli moie than wear-ie^istnu; qualities 
are lequiied, it is suitable, and it also makes into good light milled 
doth lor ladies’ jackets. (Shoddy is piacdically a new source of 
textile material ; its employment is a utilization of waste, aiuriTir- 
nishes cheap *oiviceable textures. 

For the dyeing and weaving of woollen and worsted fabrics the Oloth 
leader is ret ei red to tho sepal ate articles relating to these piucikscs. fliusliimr. 
But a piece of doth— woollen elofch espi daily — as it conns iroin 
the loom is very far fioni bring a finished pioducl. Indent the 
most characteristic ojiciations in vuollon-cluih nuimtaduie arc 
subsequent to the weaving stage. Woollen cloth fioiu the loom, 
called “rough is, 1 ' has an inegular, slack aspect, \eiy different 
from the same web when it comes to be sold as, sav, broad-< loth. 

The web as it leaves the loom is still satuuti d with the oil with 
wliidi it was sprinkled befoio spinning, and impregnated with the 
size applied to the yarn to give it tenai ity ami consistent y in weav- 
ing. To remove these it is sc ouiod with hot soap-sud in a trough 
having a convex bottom, and littod with wooden mallets which aie 
made to fall obliquely against the cloth. Alter being scoured in 
this way, it is stretched in a fiame lor burling or perching, an 
operation which consists in going caiefully over the whole web, 
picking out all burrs and knots in the texture, and darning up holes 
and open spots which it may show. 

Fulling L the one process which is specially distinctive of woollen Fulling, 
textures, — its results being shown in tho highest degree in broad- 
cloths, doeskins, and other like goods. Every one knows how 
flannels, blankets, and hosieiy tend to contract with frequent 
washing, gaining in thhkness and solidity vliat they lose in exten- 
sion and elasticity ; sin h shrinking is greatly accelcmted when 
woollen ai tides are much nibbed in very hot watei. This shrink- 
ing or fulling is, as already explained, tho result of the serrated 
wavy btructuie ol wool. The operation of fulling or milling is 
performed in the fulling stocks, or in the moie modern milling- 
machine ; but, by whatever agency owned out, tin 1 effect is always 
the same. Tho old method ol fulling by rlie stocks is wasteful of 
power, and the blows the stocks give tend sometimes to tear tho 
cloth, diiiwbacks from which the milling-machine is comparatively 
free. The cloth to he lulled is well saturated with hot soap and 
water, and either worked under the falling weight of the slocks or 
pressed and rubbed between rollers in the nulling-machine while 
so heated ami soaped. Thu niou* pi olonged the operation the 
more does the material shrink up and thicken, and a pieco of (doth 
may even be milled till it is reduced to 1ml f its original length and 
breadth. The degree of lulling is a distinctive feature of many 
different varieties of cloth. In the tro ttmenfc of broad-cloth, doe- 
skins, incllous, and all nap-finished cloth, the milling is carried so 
far that the fibres become densely matted, oblitciating the appear- 
ance of weave, and giving the piec’smoie the aspec>of felt than 
of cloth. Fabrics such as Yeneti.m cloths, and diagonals, ice., to 
which no pile-finish is given, are milled only to tho extent of 
solidifying and increasing ihe substance and strength of the texture, 
and tweeds aie only very slightly felted to givo them a dressed 
surface. On the conclusion of the fulling operation tho goods are 
scorned to free* them from soap, which is very simply done by 
gradually supplanting the soap-sud with pure water, which is tepid 
at first but is gradually cooled by additions till in the end the 
cloth is being worked in pure cold water. 

The cloth that is taken from Ihe falling-machine must immedi- Teasling, 
ately be stretched uniformly in all directions by hooks on a frame, 
so that it may dry evenly without wrinkle or curl. The frame 
may he placed in a hot-air chamber to hasten the drying, or the 
cloth may be allowed to dry u^ulei oidinavy atmospheric conditions. 

In this operation a pile or nap is raised on the surface of milled 
cloth. The laising of the pile is effected by the agency of the 
flower-kead of the teaslc (Dipsacm fitlfomim), which forma a cone- 
like spike covered with imbricated scales. These scales end in 
sharp, recurved hooks, possessed of high elasticity, combined with 
just sufficient stiffness for the work they have to do. The use of 
these hooked tcasles is to scratch the surface of tho milled cloths, 
and getting entangled with minute surface fibres break these or pull 
out their ends, and so raise over the whole surface a fine but un- 
equal nap. Fomieily ihe tcasles were set together in a Hat frame, 
and by hand the workmen brushed them in a uniform manner over 
the whole surface of the tightly stretched cloth. But this labori- 
ous handicraft has long been superseded by the use of tho gig-mill 
or dressing-machine. This apparatus consists of a cylinder made 
to rotate at a high rate of speed. The surface of the cloth to be ^ 
raised is, in a state of uniform tension, brought in contact with the 
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ltaj Ih l u U vi s x nl vuieti s t ]il l u l m 

li n ^ i 11 n cloths n 1 n lo i 1 } 1 li l in i inn k 

o£ i 1 1 si ]u i s [Uit II }] site cf ll it loi v 1 1 li ctl i 
1 1 1 a t b n 1 aiu in lth h sin., ill 1] t i t> t a 
gl s y lid 3th i puli 3i [iul v l ml n eabtl ui 1 i 

lyi ^ tiictic tv 111 t\ els an l suiilu o l i t 1 Ivithil 

vl v\ l tilLim t \) lenc ux, all \ i tio tl u i o u 11 \n b 

tic i tl m f tic loth lull Id n l ml ti o t m ill 1 uni 

111 li cl lil n s ai nisei l\ ill i t n th l tilt is tl 

clotl ti b 0 [ciat l iif n m the liessin^im l n c i libt 1 l [cl 

ai 1 the ni[ li l lies nn Hi lht ai l 1 v l m no li 

tun nv liiqthc nfa mnu hth mev yasshitl us v i 

til si mot an mini U thins i li\ n the thei l ai l thions 
its 1 l 1 i en 1 sti xi 0 ht out lioin the cl Hi tl e i tion in 1 1 l n 0 

a kn 1 )t coml in b up ot ail the mi lo s ml \ n snt f li s 

so as tc iiejiie them in lain, utfuclv i qcl s hom ctl m 

oi lei t 1 tv tlic f bie vbtli* ck m 1 iiesuitic Metalli te isles 

lmc tie [i ntlj Lc n su^ st land to some \tcnt ctql t c I is i 
substitute loi tie vq tillc polu t, lut 1 ith ito such le vices 
h tt o m t pin e l put s itisf let i y 

Cioppma lie o[tiitieu ot eioqnu, is also fern lly a 1 inliciaft 
tho wmk l usm*, a lm b ^an cf sh us an lth* uqbyntnt 
demindelmu h lextent} nd si ill to podi e iunibim smooth 
pile oi x w elide me 1 suiface It is now done wtfh pial laqlit} 
uid uitunt} b} aitiichm tv hi h in junciple is th same as the 
lawn move a It eon ists cf i cylml i ume l v\ ltl a senes ot lieli d 
knives oi euttus tie tyhnlei icvdvni b -with £>na+ vebcitj 
a 0 imst th smooth st tt h l suih e ot the doth \ utly cuttm,, 
aw xv and pai tl> tcinng oti the ti[s of the \ i } dm n hhics tv Inch 
com within the laiqc ot its lel b ei Hales 1 ui hunli d veils 
hofoic the pi xeti il mtiolueti n ot this helical uoj \ n xelnn 
it w is irn ented and j roposed loi mo lem use by I c liaido da \ m l 
Piessm a With the uew ot b iun b lustio to the tmish d 1 th it is, when 
txken fiom the ciop[m^ mxehine anl bushel on the bushm n 
mxeliiue to i moo e the flocl s [ loduced m* heaim^, woun 1 ti b hti\ 
ronnl a liu^e diuui, and l del or xathci mini istd m wit i 
heatt 1 to ti oin 100° to 180° T , loi thie oi foui houis It is then 
unwound the euls ue lev ised, winding first on the lollei the en 1 
vvhi h tv xs on the outsi le m tVe } rev ions boiling anl a^am bode 1 
Finally it is piessclm xn h> haulic p less in v Inch the doth is 
In ate l uthu b} tli mtioluetion of hot lion i late s between the 
foils ot }} hieing st im thiou b h it m the pi as this last f io css 
a hliiig to the soli at} aud smoe thness of the cloth and developing 
the lusfcie dm xcteiishc of a well limslic 1 tahue 
Manufac The nnge and vanety ot cloths "an l othei kxtiues male fiom 
tuiesrn wool aiL c c cdmgly gi eat U#wlu th he i luig of cloth manuf ic 

wool tines, thou ma} be enumeritel, of pled ebths bioxleloth, 

docskms cassimeies meltons beaveis ml fiiezcs Ot cl ths 
nulled ai 1 eiojpcdbue thcie neicnotum sitxns aud Ui b onxls 
which diftoi in the aiun b ements ot w up an i w ft m th we vmg 

Tweeds which foim an unpoitant item, arc ebths ml} slightly 

fcltcl, laised diy cicfped xnd pussed The van ty of woistcd 
cloths is stiH gieitei, ombi*xng says seizes siteens, icqs 
mennos, mouss lam s dt lame txrtms ( imlots Russell colds 
Coburns, listings, de ames and Oileans cloth Ilositry foims 
a nnnufactuie xput xs do aho the pioeesses of making caipeta 
blankets flannels sluwls, mgs, and wiafpeis, curtain doths xnd 
alpaca and mohair tcxtuies 

As an lllustntion of the advantages which have usxxlted fiom 
the application of madunciy to the many and compile xted pio 
cesses of doth xnanntacfcuie it has been c doubted by M Alcan 
that, whaeas m the 17th entxxiy the labom of moi e than 10 000 men 
was needed to pioduco in one day a ton of cloth fiom a ton of wool, 
that amount of woik now can be done m cue day by ab mt 1000 
Trade Wheievei civilized manlind dwell there is found wool pi odw 
tion with moie oi less ol woollen nnnufactuie This fact not 
withstanding, tlxo cultivation of wooHends to become inciexsiu b l} 
a&soci ited with specul localities and from age to ago different 
regions enfet into competition as sources ol wool xnd the gicit 
somces of supply concspondingly change their position Neglc t 
itig the pioduco ot Bntam, which probably his not waned to any 
notible e\t( nt duung the centmy though its movement as an 
aiticle ot expoit has developed gicatly m that mteival, wo may 
brn iby n>te tno vist developments which have txken jlaee in somi 
sour e s of supply In 1800 most of the wool othei than that horn 

native souk es used m England came fiom hpun In 1810 
167 U> was impoited fiom the Austialixn eolome> xnd now the 
impoits fiom those colonies roach 400 000 000 R» jeaily, met the 
impoits from Spxm have dwindled to 1,700,000 fh Smulaily the 
quantity bought from the Cxpe of Good Hope his grown from 
about 30,000 m 1820 to 61,250,000 lb xn 1880 The giowth and 
fluctuation m the impits from these and other regions are exhibited 
xn the following table — 
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Partial! u districts hm xttamed a piedomuunt hold on c itim Gcntics ot 
bi in lies of theiianuiaetme, md with grext ten u it} tho melnstnes mlu tiy 
hive clung fot long pci iods to the disti lets which h ve succctdci 
m establishing a leputitionioi the lunches they cultivate! In 
this w 8 j the mamfl ictiiie of suj ihne bioxl cloths has b en 1 n^ 
assoaated with tho "West ot kn to lmd sp cully with Abltslmo 
and Glouecsteishne aud m thxt distuct the tiadc m hno doth 
is still chiefly conti ed In point of quantiti s pioiu ed lnw 
ever and of jcisons imtloyed tin Wist Ruling of Yoil shiie 
woollen cloth distnctstu outstup thcYe&t ot England md tic 
the tiue cennes ol all mdustnes connected with wool Ol woollen 
cloths oi all kinds the towns of Leeds md Hudleisfiele 1 au the 
most import ant pnluceis The shotldy tude Ins l ecu sp tally 
devebped xt Bxtley xni Bewshmy ^nd the numeious manufac 
tures of woisted hive then junupal eoitie m Bnlford and the 
popul ms distuct surrounding it Hoiwich at one time the < aj l 
til ot woistcd manulactuies, an l a luge pioduca ot shawls tlnnl s 
to the immigiatiou ot Flemings Ins euturly lost its supnmacy, 
probably owing to tho supeutr coal facilities of Yoikshne, Int 
it is jet the seit of no mcon si Liable woi&tel mmuiactnie The 
hosieiy trade is developed chiefly m and aiound Leiecstei and it 
Lilnnnioek the allied knitting ot bonnets is a spt l ilty 1 1 in nek 
and bl inkets aie associated with Wales the carpet liadt belongs 
principally to Riddel minster, Halifax, Glasgow and Kilmarnock 
Shawls are made m Paisley, Alva and Allox m Scotland knitting 
yams being a laigely dev eloped industry m tho two last mentioned 
towns Tweeds are the spoaal mdustij ot Hawick, Galashiels, 

Dumfues, and Abeideen, and also form an important pait of tho 
manufactures of Leeds ^ (J PA ) 
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WOOLLETT Willi vm (17 35-] 785), cn b iavei, was 
bom at Maidstone, of a family winch came origin illy horn 
Holland, on Aagust 15, 1735 He was apprenticed to 
John Irnnej, an cn b i ivei m Elect Sticct London and he 
dso studied m the St Martin s Lane academy His hist 
lmpoitant phte was horn the Nml ot 1 id aid Wilson, 
pullishcd by I o) dell m 17bl, which was followed in 
1763 by a scrap anion cn n iving fxorn the flix thon of tl e 
same pamtei Aftti West he enslaved hi 5 - fine plate of 
the 1 attic of Li Ha^uc (17b 1 ) and the Dcitli d Guiei al 
\Volfo (177b) which is usually Tonsidei d Woolletts 
nnstapiece In 1775 he was appointed en^iavain 
cidmaiy to George III and h was a munbei of the 
Ine >i£ti itcd Society oi iitist ox which lei sevei d years 
he acted as seeictai} He died m London ’May 2 j, 17 So 

In lis pi it s will h unite w ul \ ith the etehin^ lit ell the 
I13 p mt an \ the i,i nu W lollett slows the ^lcit st iicla ess 
ai 1 \ met) t e\ eution In ln& Ian Iscap s the 1 ic 0 iounls ue 
distmg usLcd ly depth ml vl*, ui the distin is bj the utmost 
t li L m ss tn L his i nleim^ I w itu is pirti daily cvc 11 1 1 
In li \ lti uts anl In tone'll sul j ets tl t \tui s aie v m 1 <mi 
well Liseiimmitel anl the lcil nn^ it llesli is eh u lot n/ 1 b> 
0 i it soilness in l delicacy His worls link Llic ^ 1 it 

p 10 luetic ns of the hijish s hoi of eii^t ivn to Ioms 1 m 
his Cit'd 7 o 1 a no incof tl o Uijtaici if j)J o f Jf ll a i TV UUi 
( 1 SS ) has tuuni ntcl 12 j plat s 1 } this cihgivti 

WOOLSORPERS DISEA.SE (AVthl, vv A vim u. 
tlmtv CuvrLON, oi Mvlignani Pustuii) is the tcim 
ippli d to a Miulent acute malady occasionally occur nn b 
m w oi Lets in the \ool or ban, as well as m those 
hindlin^ the eai eases ot animals, cluJly sk<cp and oxen, 
whica hal been affected with splenic fevei The disease, 
as it is seen in animals has been described m the aiticle 
Mm lain (/i ) The pLesent notice leieis only to the 
malady m man 

I oi many yeais cases ot sudjdon death had been 
observed to occui from tune to time among healthy men 
engaged m woollen manufactories paiticul-ulj m the 
woik ot soitin 0 oi comlin 0 wocl In some instances 
death appealed to be due to the dnect moeulatiou ot 
some poisonous matcual into the body, fox a toim of 
malignant pustule was obsen ed upon the skm , but, on 
itae othu hand, m not a tow cases without any external 
manifestation, symptoms of blood poisonm b , often p iovin b 
lapidiy fatal su to gested the piobability of 0 lL_i channels 
f oi the mti oduction of the disease 

In lb SO the occurience of sevei a l such eases among 
woolsoiteis at Budfoid, lepoited by Di Bell of that 
town, led to an official mquny by the Local Government 
Bond, and an elaboiate investigation into the pathology 
of the disease was at the same time conducted at the 
Brown Institution, London, by Professor Greenfield 

Amon b the losults of this inquiry it was ascertained— 
(1) that the disease appeared to be identical with that 
known by the name of splenic fover or anthiax occurring 
among sheep and cattle, (2) that m the blood and 
tissues ot the body was found m abundance, as m the 
disease m animal 4 *, the bacilhu* anthreuw , which is held 
to be the infecting agent m comtnumc itmg the malady , 
and (3) that the skins, hail, wool, Lc , ot animals dying of 
splenic fever letara this infecting oi b anism, which, 
undei ccitam conditions, finds* ready access to the bodies 
of the woikcrs 

Two well maiked forms of this disease aie iccogmzed, 

• external anthrax and internal anthiax In extei nal anthrax 
the infecting agent is accidentally inoculated into some 
portion of skm, the seat of a slight abrasion, often the 
hand, arm, or face A minute swelling soon appears at 
the part and develops into a vesicle containing serum 
or bloody matter, and varying m size, but seldom larger 
than a shilling This vesicle speedily bursts, and leaves 

an ulcerated or sloughing suiface, round about which are 

0 
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numeims smallci vesicles which undei 0 a similar changes 
and the whole iftcctcd j art becomes haid and tend i, 
while tli sun undm^ surtacc p ntuip aies in the mffam 
matoi ) action and the iu 0 kbouiin b lymphatic fluids 
aie also mill lied I his a adition tui i cl nnli b nxnt 
pustule, is fie[U ntly ^ocomp anied with severe ccnstilu 
tional distmb in , m the foi rn of tev e l, dcluiui i p oisp u a 
tions, to b cthu with a ieit p lostr ation an l a tendency to 
death tiom sep ti anna lthou a h on Hit othei haul 
u ov iy is not uncommon It \ is i e] catcdly f >u 1 1 th it 
the mittei taken from tire vesicle dunn, the pio b iess of 
the disease, as well as the bio d m the body alter dc th, 
contained the ( t ilhib uith i ?s and when lioculited 
into small annuals produced rapid death with all the 
symptoms and poot moitem aj^pc aianceo elm ictei istic of 
splenic fever 

In internal anthrax thue is no # visible local mam 
festatua cf the disease, and the mtcctm b material cippxus 
to gam access to the system fiom the an chained with it 
as m looms where the contaminated wo 1 oi hau is 
unpacked, or # again duung the process ot sorting The 
symptoms u ually observed aie those ot iapid physio al 
prostration, with a small pulse somewhat lowered tem 
peiatuic (laiely ievei), and cpiickened bioxtkm 0 Ex mi 
illation of the chest leveals inflammation of the lun b s and 
p lean a In some eases death takes [hoc ly collapse m 
levs than one day, while m others the fatal issue is 
postponed foi three oi four days, and is preceded by 
symptoms cf blood poisoum c including n b us pioispna 
tions, extieme exhaustion, Lc In some cases cf internal 
anthi tx the symptoms aie mote intestinal than pul 
monaiy and consist m severe exhausting diaiihan, with 
vomitin to and iapid &mkm b Eeeovery from the internal 
v uioty, although not unknown, is more l ue than fioin the 
external, and its mo^t stiiLim, piienomena aio its sudden 
onset m the midst of apparent health, thv iapid develop 
ment of physical pi osti ation, and its tendency to a fatal 
teimmation despite treatment The fco&t moitem ajpeai 
anccs m internal anthrax aie^surh as are usually observed 
in septic erni a but m addition evidence of extensive 
mtlamm ation of the lun b s, pleura, and bionchiai b lauds 
has in mest ca es been met with The blood and other 
fluids and the diseased tissues aie found loaded with the * 
baullus cmthiau , and mocul tion experiments, such as 
tho&e aheady icfened to, produced similar lesults 

Treatment m this disease aj^eais to be of*but little 
avail, except as ie b ards the external form, where tb< 
malignant pustule may be dealt with eaily by stioug 
caustics to destroy the affected tcxtuies Eoi the leliet 
ol the geneiai constitutional &y mptoms, qumme, stimulants, 
and stion b nonnshment appeal to be the only available 
means As preventive measures m woollen manutac tones, 
the disinfection of suspicious material, or the wetting ot 
it before handling, is recommended a& lessening the nsk 
to the workers 

WOOLSTON, Thomas (1669-1731), English deist, 
boin at Northampton m 1669, was the son of a “reputable 
tradesman, euteied Sidney College, Cambridge in 16&5, 
studied theology, and was made a fellow ot Ins college 
W histou states that he “was in his younger days a clei gy 
man of veiy good reputation, a seholai, and well estei med 
as a preacher, charitable to the poor, and beloved by all 
good men that knew him ” \ftei a tune, by the bludy ot 
Oilmen, he became possessed, to fanaticism boidenng on 
insanity, with the notion of the impoitance of an allegorical 
mtei pi et ition of Scrip ture, and advocated its use m the 
defence of Chu&t unity both m his sci monsand m his first 
book, The Old Apology for the Tiuth of th ChnUian 
Melt qim aqa mU tht Jtm> and C cntik <t Bcvfyed( 1 70 r > ) Toi 
many years he published nothing, and was left to pursue 
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Lis ilk oncil Uncus m je^it But m 1 TJO—Ul tLe 
pibLciiKU ot letters ud ) imphkcs m id\o<i<y ol Lis 
uolicus w tL open chilJti-cs to tht clu^y to iclut them, 
bi au^ht 3nm mt i tionl io II w to itpoik l tL it lm mind 
\a> lisuit u 1 t id AY Liston stuc Ihulns cdlt 0 c allowed 
Lim Lib klkw-kip, though not m it suit ue on utuunt ot 
Lio llhiess but tbit when lit a[| atal at colic t to pimt 
tint Le w is w til lit \t is oidtrtd to & > into residence On 
Li niu m n to do lint In^ lcllo\ sLip w is taken liom him 
(1721) W Litton intei c dtd loi linn m v mi, the tl imoui 
d^unst him liinmn^ so Li 0 li ’ In the Lilt pi tilled to 
the collected edition ot Lis wciU, Li non it idtnce is de 
tubed is only “ i pLtteuce lei dtpimn^ him’ 1 iom 
1721 he lived toi tin. most put m Lent Lon, on in allow uut 
of £30 a yen fion lus bLOthtr and othei pit ents lit 
continued to publish bitiei and sciiuilouspamplikts against 
the tlci^} and the ad Toe Lte> ot the litcnl tnst of Suiptuie 
His influence on Hu course of the dcistical conti o\cisy 
commented with Lu look, Jdfte Mxluatji bdiveeto <ui 
Infidel and an ApMtlt , oi the C ntioieisy bttiu n th 
Audio) oj th Duscjic) of tni Gtomuh and Mtus ms of th 
Clu idi ui litlt jion and Jus Jiti tu d JSuIesutbti d Opponents 
fid m a Cleat Li jht (1725, 3d cd 1729> TLe 4 infidel ’ 
intended was Anthony Collins, who lud maintained m his 
book alluded to that the New Testament is based on the 
Old, and that not the liteial but only tin allege ileal sen^e 
ot the pioph citb tan be quoted xn pi oof ol tLe Ale^si ihship 
oi Je&Us \A oolston interposed umpne m the conlio 
veisy thus stilted, and, passm^ liom the evidence fioni 
piopheey, which alone he allowed, opened the great debate 
on the eudenlial value of the miracles of Christ He 
denied absolutely the piool Ixom mnades, called m ques 
tion the far t oi the lesunection ol Chu t and othei mincles 
of the New Testament, and mamtamed th it they must be 
mterpieted alle to oneallyJf oi as types ot spiritual things 
Two years latei he commenced a series of Discoid scs on 
tho same subject, m which he applied the pimtiples ol his 
Mode) ttn to the lunacies of the Gospels m detail The 
DirScombts, 30,000 copies ot v&hich weic said to ha\c been 
sold, were si\m number, tl^e List appealing m 1727, the next 
ti\e 1726-29, with two Deques iu 1729-30 The pub 
plication of the J Modetaiot dmw upon him a piosecution by 
the attorney general m 1726 foi blasphemy and piotancness, 
which was suspended m consequence of Winston’s mteices 
sion But the appeaiance ot the hist four of his Di scorn ses 
caused the^enewal of the prosecution, and ou Maxell 4, 1729, 
the tual ended in his being found guilty oi the alleged 
crime He was sentenced (Nov 2b) to pay a fine of £25 
foi each of the hist tom Drowses, with imprisonment till 
paid, and also to a year’s unpusonment and to give security 
for his good behaviour dunng life, namely, to be bound 
himself m a lecogm/ance of £2000 and two securities of 
£1000 each, oi foui of £500 each He failed to find this 
secunty, and remained m confinement until his death, 
though lie mitigated its severity by pui chasing the liberty 
of the inks of the King’s Bench Di Samuel Claike 
solicited at court foi his release, but Wools ton’s death 
anticipated any results of his effoits. He died m prison 
January 21, 1731. 

, In lus attack on the nmacles Woolston dors not raise the general 
philosophical question of their possibility, but con lines himself to 
the task of seeking to prove that the accounts of them as given 
xn the Gospels axe, when taken lit< rally, full of contradictions, 
absurdities, and incredibilities, and tint they must therefore be 
interpreted as allegory, and emblems of Christs more mysteuous 
work In hra view, however, that work of Christ appeals to be 
nothing more than to teach the myatxeol sense oi the Old I estament, 
tho best part of which is tho M simple golden religion of nature *’ 
He evidently had formed to himself no cieai theory of the origin 
of the accounts of the miracles* sometimes ascribing them to the 
fancy of tho writer^ sometimes to dtlxbeiate invention, and he docs 
not seek to harmonize any such new of them with their emblem- 


itic character, of which he is such a fimtical advocate AAlnston 
i tm ui s ] i ibillv with truth, AUitn A\ oolston did he hu lly 
1 w hints If wli tlici h belicv d the Oluistim refill n oi int 
lit iki it aimot bu deni 1 tint hi uiticiptol in some fl lus 
ntiasnis t tht details ol the miraculous nu lines many \ nuts 
suit iu 0 llylvimuus Stilus and others hemwheu exhibits 
the 1 ist snmlncss of jud n mcnt 1 istoncal sense oi consistent* )f 
th u^ht wi lit iusl m & uige md illustrations arc coast and offensive 
m th tvticniL * _ _ . 

lh i uds of sixty moie oi less weighty lauqhl ts qpuicdm 
tl nt t few v is micqlj loins Mod tedo ml Di con sis As 
imoii_,st the ilia ml n ost jo]ulu of them liny be nitiiiionci 
]) / It it s Ih 1/ i*lu u h is Vnhcatel, 1720 Sli li cks 
IhtJ * ft) Wd) t, jm L i tndio nj Jtsus 17-0, 13 tiled 
l7f md Lu luci s Pnh ah n if 1/uu cf Om & mo u s V id s, 
p Liidna 1 ill,, ouc ol those who did not qiiove ot tlu \ i jsc 
utnn oi W o Aston (sec Ladners Life by kippis, in l u lnu s 

)V ris \ol i ) T „ 

Sc I ft t W Istor pi chat X to I s Mo /s m live \olumcs Lond n l ol 

M l 6 ( lit ti P tit d I Utli m Whtd n I onUon 11 1 » 

\\ j n div 1 > 11 it tti ioJUl Ui it tou Sano ir Ji tj J 1 3 -ltd 

1 ol 1 telle * ( s tu Ue des h jluchei JUis tws 1S41 I Rills I fii 0 / tho 

J 1 ijal D u>ti l W tr * 131 Ltsl tb^jlfn bill to j of J njlish 71 uqtt m 
lSih(t t el iv C 1111 s s Unbelief u tht LijhUeiith ( u tut j lbSO bu>ons 
Les D a tea X jl ui> 1 "SS- 

AVOOLAA ICI1, a pailiamcntaiy borough and gainson 
town of Kent, tlii^land, is situated chiefly on the south 
bank of the* Thames, on the declivity of Shootu’s Hill, 
which slopes down waids to the uvei, 10 mile' 3 from 
Cliaiyxg Cioss by^iail and 12 by steamei Tho town is 
liiegulaiiy built, with nariow streets, and lor the most 
pait moan looking housos The spacious level at the 
summit ot the hill is known as Woolwich Common Ihe 
leatuie of Woolwich is the Boyal Aisenal, at which tho 
number ot men usually employed is about 10,000 It 
occupies an aiea ot 3o3 acies, and includes four depart 
monts — the roy il gun factories, employed m the manu 
fdcture ot rifled wrought non and steel ordnance,! the 
pnm ipal divisions liemg the rolling and puddling f urn tcos, 
the coiling mills, the bonng mills, the tanneries, and the 
steam hammers, including one ot 40 tons, the icyal 
caun 0 e department, foi the manufacture ot gun carnages, 
pontoon tia*is, baggage and store waggons, and ambulances 
toi the sick and wounded , the royal laboiatoiy depai tment, 
foi the mmnfactuie of shot and shell, caps, fu/es, Ac , and 
the oidnance stoie department of the aimy, foi the suppjv 
of eveiy kind of nnlituy equipment bepaiated liom the 
othei poitionsof the aisenal are the laboratones toi the 
manuf icmie of lockets and cannon cartridges Ihe Boyal 
Aitillety Banacks, facing the Common, ongmally erected 
m 1775, has been greatly extended at difieient times, 
and now consists of six ranges of back bmldm a , each over 
400 feet m length It includes a chuich m the Italian 
Gothic style elected m 1863, a theatre, and a library of 
40,000 volumes m connexion with the ofhceis’ mess loom 
Opposite the banacks is the memonai to the officers 
and men of the royal artillery who fell m the Cnmean 
War, a biomse figure of Aictory cast out of cannon cap- 
tured m the Cnmea Near the bai racks is the Boyal 
Artillery Institution, with a fine museum and a lecture 
hall On tho western side of the bairack field is the 
Boyal Military Bepositoiy, where all officeis of ai tiller y pass 
a term oi instruction Within the Eepository enclosure is 
the Botunda, originally erected m St James’s Paik for the 
reception of the allied sovereigns m 1814, and shortly 
afterwards transferred to its present site It contains 
models of the principal dockyards and fortifications of the 
British empire, naval models of all dates, and numeious 
specimens of weapons of war from the remotest times to * 
tho present day On the Common is the Boyal Military 
Academy, where cadets are trained for the artillery and 
engineering services, erected in fche castellated style from 
the design of Sir B Wyatvilie in 180L Within the 
giounds is a memonai elected to the pnnee imperial of 
Franco, for two yeais a student m the academy, while ne&r 
the Botunda is a monument erected m 1882 to the memory 
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of the members of the royal artillery who fell in the Zulu 
and Afghan wars of 1879. In addition to the great 
barracks of the royal artillery there are a number of other 
barracks, and a permanent camp of huts. At the south- 
east extremity of the Common is the Hubert military 
hospital. The parish church of St Mary Magdalene was 
rebuilt, in 1726-29, near the site of the old one dating from 
before the 12th century. The other parishes are Holy 
Trinity, St John the Evangelist, and St MichaePs and All 
Angels. The Goldsmiths’ almshouse®, originally founded 
by Sir Martin Bowes, who was ford mayor of London in 
1545, and rebuilt in 1771 by the Goldsmiths’ Company, 
are (1888), on the appropriation of the charity to pensions, 
to be purchased by the trustees of the present parochial 
almshouses, built by private benevolence. Behind the 
Boyal Military Academy is a mineral well, “ the Shooter’s 
Hill waters ” of Evelyn. Near Woolwich Common there are 
brick and tile kilns and stud and chalk pits. In the 
neighbourhood are extensive market-gardens. The town is 
governed by a local board of health, and is within the juris- 
diction of the central criminal court and the metropolitan 
police. The population of the entire parish of Woolwich 
(area 1126 acres) in 1871 was 35,557 and in 1881 it was 
36,665. The population of the district now include^, in 
the parliamentary borough, which comprises the parishes 
of Woolwich, Eltham, and Plumstead, was 74,963 in 1881. 

Woolwich (Wulewich) is mentioned, in a grant of land by King 
Edward in 964 to the abbey of St Peter at Ghent. In Domesday, 
where the manor is mentioned as consisting of 63 acres of land, it 
is named Hulviz. The Roman Watling Street crossed Shooter's 
Hill, and a Roman cemetery is supposed to have occupied the 
site of the Royal Arsenal, numerous Roman urns and fragments of 
Roman pottery having been dug up in the neighbourhood. Wool- 
wich seems to have been a small fishing village until in the 
beginning of the 16tli century it rose into prominence as a dock- 
yard and naval station. There is evidence that ships were built 
at Woolwich in the reign of Henry VII., but it was with the 
purchase by Henry VIII. of two parcels of land in the manor of 
Woolwich, called Boughton’s Docks, that the foundation of the 
town’s prosperity was laid, the launching of the “Harry Grace 
de Dieu,” of 1000 tons burden, making an epoch in its history. 
Woolwich remained the chief dockyard of the English navy until 
the introduction of iron ship building, but the dockyard was 
finally closed in 1B70. The town has been the headquarters of 
the royal artillery since the establishment of a separate branch of 
this service in the reign of George I. An arsenal existed at Woolwich 
in the reign of Henry VII., and the laboratory is mentioned in 
1695. On account of an explosion at Moorfields, the gun foundry 
was removed to Woolwich in 1716, but the establishment was of 
minor importance until the commencement of the Napoleonic wars. 
In 1860 the* arsenal was greatly extended. Formerly Woolwich 
was included in the parliamentary borough of Greenwich, but 
in 1885 it was made a separate borough returning one member. 

WOONSOCKET, a town of Providence county, Rhode 
Island, United States, on the Blackstone river, 16 miles 
from Providence and 37 from Boston. The surrounding 
country, which, is fertile, is devoted to market-gardening 
and dairying. There are 64 miles of streets. The popu- 
lation (11,527 in 1870) was 16,050 in 1880, being nearly 
half of foreign birth, a fact explained by its extensive 
manufactures. The principal industries are the manufac- 
ture ' of cotton and woollen goods ; of the latter Woon- 
socket produces more than any other city in the United 
States, while in the former industry it is excelled by few. 
Its importance as a manufacturing town is due to the 
magnificent water-power within its limits. 

Plate . # WORCESTER, a midland county of England, of a very 

XVI, irregular shape, and of curious arrangement Some of its 
parishes, are detached, from the county, while portions of 
: , other counties extend within its boundaries. It is bounded 
on the N. by Staffordshire, E. by Warwickshire, S. by 
Gloucestershire, W. by Herefordshire, and N.W. by Shrop- 
shire. The greatest length from north to south is 34 miles, 

; ' and; its breadth 30 miles* The area is 472,453 acres, or 
; about, 73|sq^emilesL 
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Surface and Geology . — The surface consists of very fine 
and picturesque hills and well-watered and fruitful valleys, 
and the county is certainly one of the fairest and most 
picturesque in England. Its finest hills are the well- 
known Malvern Hills on its south-west border, the 
Abberley Hills running north from them, the Lickey and 
Clent Hills m the east, and in the south the Bredon Hills, 
which are a continuation of the Cotswolds. The principal 
rivers are the Severn, which is navigable, and runs through 
the county from north to south ; the Stour, which joins 
the Severn at Stourport; the Teme, which enters the 
county at Tenbury, receives the Kyre and the Leigh, 
and falls into the Severn below Worcester ; and the 
Warwickshire Avon, which joins the Severn at Tewkesbury. 
The valley of the Severn is appropriately named the Vale 
of Worcester, and that of the Avon tbe^ale of Evesham, — 
the latter being generally considered one of the loveliest 
valleys in England. The rivers are well stocked with fish, — 
salmon, trout, grayling, shad, and lampreys being found 
in most of them. 

The chief geological formation of the county is the 
Triassic, and a line running north and south through the 
Malvern Hills afid the Forest of Wyre coalfield would 
divide the hard and ancient Palaeozoic strata from the 
softer and more recent Mesozoic. Black shales, of about 
1000 feet thick, rest upon the Hollybush sandstone near 
Bransill Castle ; and the Silurian formation extends west 
of the Malverns as far as Abberley. The sandstone 
known as May Hill exists in the south-west, reaching 
the Herefordshire Beacon ; fossils are often found in it. 

To the west of Ragg^dston and Midsummer Hills the 
Cambrian formation extends; this also is fairly rich in 
fossils. There is but little of the Old Red Sandstone in 
the county, but the Carboniferous formation extends from 
the Forest of Wyre coalfield to tfte Abberley Hills, and 
from Bewdley to the western limits of the county. The 
Permian formation is found near Hartley, Abberley, 
Bewdley, and the Clent Hills, while r£L marls and sand- 
stones of the Triassic period constitute about three-fourths 
of the county. At Droitwich an4 in the Vale of Evesham 
limestones and a bluish clay exist; and in the gravels 
deposited by the Severn and the Avon the remains of • 
extinct mammals have been found. # 

Climate and Agriculture, -—The climate is generally equable 
and healthy, and is very favourable to the cultivation of fruit, 
vegetables, and hops, for which Wor^stersliire has lofig held a 
high reputation, the red marls and the rich loams which are so 
prevalent being good both for market gardens and tillage. Its 
agricultural production consists principally] of wheat, barley, beans, 
fruit, and hops, in the cultivation or which great care and skill 
are employed. The large and well-stocked orchards, the picturesque 
hop fields, and tlfe wonderfully productive market gardens are 
the pride of the county, and one of the most attractive objects 
to all visitor's. According to the agricultural returns for 1887, 
tbe area under cultivation was 401,936 a$res, distributed as 
follows:— corn crops, 90,735; green crops, 32,709; clover and 
rotation grasses, 31,519; permanent pasture, 232,998; fiax, 2; 
hops, 2828; and fallow, 11,145. The area under orchards was 
18,687 acres; market gardens, 3525; and nursery grounds, 386. In 
1881 — the latest return— there were 18,871 acres under woods and 
plantations. The number of horses in 1887 was 20,249, of which 
14,155 were used solely for agriculture; cows in milk or calf, 
27,808 ; other cattle, 38,472; sheep, 174,371, of which 75,065 were 
under one year ; pigs, 33,695. , 

According to the landowners’ return of 1872-3, the total number 
of proprietors in the county was 21,804, possessing 441,060 acres, 
with a gross annual estimated rental of £1,685, 736. ,Gf the own ers, 
only 5796 possessed one acre or,' upwards. , There were also, 3415 , 
acres of waste land. The following are the names of the larger 
landowners earl oi Dudley/, 14, 699 acres; earl of Coventry,. 
13,021 ; Earl Beauchamp, 10,824 ; Lord Windsor, 8519 ; Harry 
F. Vernon, 7448; Earl Somers, 6265; Lord, Lyttelton, 5908; the, 
Ecclesiastical Commissioners, 5213; Berkeley, ,4812; Due 
D’Aumale, 4604 ; Sir John Pakington,. 4868'; - Lord Northwlck, , ' . 
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industry of the county. Its mineial wealth consists of coil, iion, 
and silt; and a considciahlo iiumbei of people hml employment in 
the quames o t limestone around Peishoie and Fulham, and at 
othen cpuaiics of fiKstono and flagstone. Time is not much 
mining m the c oimLy ; the laig< st number of artisans are employed 
in tlio v uious hardM.uo tradt s, as tlio making of nails, at Halesowen 
and the neighbouring villages, and ol needles at Uedditcli, Astwood 
Bink, and ehcvhoie. Glass is latgely piodueed ^t Dudley and 
Stoui budge. Woiu&tci is famous loi its poicelam, its gloves, and 
its coach-building, and Kiddei minster for its caipets. The silt 
woiks at Dioitwich aie as old as the Roman oceupation, and tlieie 
an> oilnrs at Stoke. Tlieie aio a huge ’variety of other trades, 
ini hiding ciate making, coke burning, alkali, \inogir, and vitnol 
woilv^ button making, leatliei staining, paper making, and tanning. 

Oomuiutiii utioii. — The county is well provided with lailways and 
canals. The roads are good, and the means of in lei com be and 
communication are excellent. 

Administration anil Population . — Wonesteishiic compi ises live 
hundred's (Hilfsliire, Doddingtiee, Oswaldslow, Pershore, and 
Plackenhuibt), the ciri 7 ofWorcestei, and the municipal boroughs 
of Bewdley, Dioitwich, Dudley, Evesham, and Kiddenninstei. 
There ate eleven market towns. The city of Worcester has a 
separate corn t of quai ter sessions, and a commission ol the peace, and 
all the hoioughs have commissions of the peace. It is m the Oxfoid 
circuit ; the assizes as well as quaiter sessions are held at Worcester 
There is one court of quaiter sessions in the whole county, and theio 
aio sixteen petty sessional divisions. The shite contains 243 civil 
paiish es, and is mostly in the diocese of Worcester but partly in 
that of Hereford. The principal places besides the city of Woi eestei 
aie Bewdley (population 3088 in 1881), Bromsgrove (12,813), Droit- 
wicli (3701), Dudley (46,252), Evesham (5112), Halesowen (7703), 
Kidderminster (24,270), Gulbury (lb, 841), Iledditch (9961), Stour- 
bridge (9757), and Tenbury (2083). 

By the Redistribution Act of 1885, the county was divided into 
tlnee parliamentary boroughs and five county divisions. Tlie 
boroughs, each returning one member, are Dudley, Kiddet minster, 
and Worcestei ; the county divisions are West (Bewdley), East, 
South (Evesham), Mid (Droitwich), and North (Oldbuiy). The 
population in 1861 was 307,397; in lo71, 338,837; and in 1881, 
380,283 (males 184,205, females 196,078). The number of persons 
to an acre was 0*80, and of acres to a person 1 *24. 

Histonj. — Woicestersliire was not a district of much importance 
in the days of the Roman oceupation of Britain. By occupying 
Gloucester the Romans held the valley of the lower Severn, ami 
thence their loads ran to Hereford, and not till Urico/iium ( Wroxeter) 
on the side of the Wrekin did they regard the Severn valley as again 
habitable. This wa£ due to the fact that the greater part of the 
distiict now contained m Worcestershire was foiest and jungle, not 
inviting occupation to the colonist. Here and theie the Romans 
held a military outpost, as c at Worcester, keeping on tlie oist side 
of the river ; but the west side was left to the Britons, who found 
a home on the summits of the Malvern Hills. It was long before 
the English invadeis thought the Severn valley worthy of their 
arms ; but in the beginning of the 7th century the tube of tho 
Hwiccas was in possession ol the lands now contained in Warwick- 
shire, Worcestershire, and Gloucestershire. The Hwiccas formed 
part of the Mercian kingdom, and when Archbishop Theodoie 
undertook the ecclesiastical organization of England he set up at 
Woicestera bishop of the Hwiccas, and the diocese ofWoiceslor 
continued to mark the limits of the Hwiecan territory till Henry 
VIII. founded the separate see of Gloucester. 

The church was the main instrument of civilization in Wor- 
cestershire. The abbey of Evesham was the cehtre of agricultural 
life along the valley of the Avon ; the priory of Malvern began the 
clearing of tho forest which reached from the hills to the Severn. 
Many other religious, houses were spread over the county. There 
were no great barons, as much of the land was given in early times 
to the church, and much consisted of forest which was only slowly 
cleared. The bishop of Worcester was the undoubted head, of the 
district, and provided for its defence. The chief historical event 
connected with the county in tho Middle Ages, the battle of 
Evesham, was owing to the fact that Walter de Cantilupe, bishop 
of Worcester, was a firm friend and adherent of Simon da Montfort 
in his opposition to the misgovern meat of Henry III. When Earl 
* Simon had seized the kingn person in the battle of Lewes, the 
chief opposition to his government was raised by the lords marchers 
on the Welsh borders, Simon went to Hereford for the pm pose 
of reducing them to submission ; but Edward’s escape from 
captivity gave them a leader, and awakened the hopes of tho 
royalists. Simon sent for reinforcements, but his son was sur- 
prised and cut of at Kenilworth. Ignorant of the fact, but afraid 
to wait any longer lest the passage ol the Severn should be closed 
against him, Simon withdrew to the friendly territory of the bishop 
of Worcester, and took up his abode in the abbey of Evesham. 
There in 1265 he was surprised by Edward, and died fighting a 
hopeless fight 

As Wales became more settled, Worcester developed its trade 


slowly. From eaily times tlie sail mines at Di oitwich were woiked, 
and a “ salt *vay ” was made iot tlu caniage of their pioduee. A 
■hade with Walts and Bristol was established, and clotlneis sent 
Hair wares fioin Bewdley and Woicester down the Severn. Tlie 
dissolution of the monasteries affected. vuy seriously a district 
which was so closely connected with the chunk, and it was 
sonic time befoie it leeoveml fiom tlio shock winch its social life 
then lecoived. In fcho great civil war Woicesteishiie, in common 
with the west of England, was Royalist, and sutfeied considciably 
fioin the Pailiament.uy foiees 111 1651 Chailes II. witli the 
Scottish aimy muclud to Won cher, where he was welcomed 
by the citizens. Cion^vell followed, and took up liis position on 
the Reck IIill just outside the city gates. Lambeit succeeded m 
passing the Severn at Upton, and (hove back the Royalist tioops 
to the neighbourhood ot Worocstu, on tlio other . side ol the 
Severn. Chailes deteimmed to take advantage of this division of 
the Parliamentary army on the two sides of the river, and«mado an 
attack on Cromwell’s camp. At first lie was successful, but Crom- 
well was leinfoieed by Lambert’s tioops from the otbei side in time 
to drive back Chailes’sfoot, who wig not suppoitejlloy tho Scottish 
horse. Their rout was complete ; Chailes managed to escape into 
the city, where he escaped m disguise, and began his adventitious 
journey to Boscobel. Since that time Woicesteishiie has pursued 
a course of peaceful development. 

See Nash, History of Worcestershire (2 vols. fol , 1799) ; Chitmbei s, Liognaphit al 
Illustrations of Wonesto shire (1620); Tuibtiville, Worcestersfw e tn the 19th 
Century (L852)*; Allies, Antiquities and Foil-Lot e of Worcestershire (1802), and 
Noake, Guide to Worcastersnu e (1SG8) 

WORCESTER, an episcopal city, municipal and parlia- 
mentary borough? the capital of the above county, and a 
county of itself, is situated on the eastern bank of the 
Severn, 120 miles from London by rail, and a little over 
2G from Birmingham. 

The principal building and chief glory of the city is the 
cathedral. The see was founded by the advice of Arch- 
bishop Theodore in 673, though, owing to opposition on the 
part of the bishop of Lichfield, it was not finally established 
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till 780. In its formation the tribal division was followed^ 
and it contained the people of the Hwiccas. The bishop's 
church of St Peteris, with its secular canons, was absorbed 
by Bishop Oswald into the monastery of St Mary. The 
canons became monks, and in 983 Oswald finished the 
building of a new monastic cathedral. After the Norman 
Conquest the saintly bishop of Worcester, Wulfstan, was 
the only English prelate who was left in possession of his 
see. He so far adopted Norman customs to undertake 
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the building of a great church of stone according to the 
Norman pattern. In 1088 an incursion of the Welsh 
stopped his labours for* a time, but in 1091 he held a 
synod in the crypt. Of the work of Wulfstan, the outer 
walls of the nave, aisles, a part of the walls of the tran- 
septs, some shafts, and the crypt remain. The crypt is 
apsidal, a style of which there are only foi;r examples in 
England — Winchester, 1079 ; Worcester, 1084; Glou- 
cester, 1089 ; and Canterbury, 1096, Wulfotau’s building 
seems to have extended no -farther th^n the transepts, but 
the nave was continued, though ftmch of it was d<^lroyed 
by the fall of the central tower in 117 5. In 1203 Wulfstan 
was canonized, and the monks, growing richer by the 
offerings at his shrine, finished the catbedial in 1216. 
fc>oun after this date they built a lady chapel at the east 
end, extending the building by 50 feet ; then they were 
so satisfied wiCh their new work that the choir was rebuilt 
to match in the Early English style. The nave was 
similarly remodelled in the 1 1th century, the north side in 
the Decorated, the south side in the Perpendicular style. 
The building is cruciform, and is without transept aisle®, 
but has secondary transepts to the choir, Tlie\ower is in 
the centre, and is 162 feet high. There is an interesting 
chapter house of Late Norman architecture, a round build- 
ing with its stone roof supported on a central pillar? The 
refectory is a fine loom of Decorated architecture, and the 
cloisters aie Perpendicular. The cathedral was very much 
out of repair iu L857, when the restoration was undertaken 
by the cathedral architect, Mr Perkins, in which most of 
the work of previous generations was wholly swept away, 
and in some Important particulars replaced by conjectural 
work of Early English style. The cost was about £100, 000, 
laisecl principally by public subscription, though for four 
years the dean and chapter had * provided the funds 
required. 

In the cathedral are seveial good monuments and 
monumental effigies. That of King John, in tire choir, is 
the earliest sepulchral effigy of an English king in the 
country. There is an altar tomb, in a chantry chapel, of 
Arthur, prince of Wales, son of Henry TIL, who died in 
1503. There are also monuments* of John Gauden, the 
bishop who wrote Icon Bdbilifce , so often attributed to 
Charles I., of Bishop Hough by Boubillac, and of Mrs 
Digby by Chantrey. There are many other monuments ; 
and in the north alley of the cloister is a stone on which 
is cut the sad and significant word “Miserritnus,” and 
nothing more — a tragedy in a single word, 

There are eleven parish churches in the city : — St Heleu’s, 
the oldest, was rebuilt in 1820; St Albans, ancient, 
partially restored in 1850 ; All Saints, built in 1740, which 
contains a peal of ten bells; St Andrew’s, repewed in 
1850 ; St Nicholas, begun in 1728 and finished in 1730; 
St Martin’s, erected in 1772 ; St Swithin’s, in 1736 ; St 
Tetei’s, dating from 1686, which has annexed to it the 
chapelry of Whittington; St MichaePs, in Bedwardine, 
modern ; St John’s, Bedwardine, made a parish church in 
1371; and St Clement’s, built in 1823, In 1874 a parish 
was formed out of Claines, named the Ty thing, and in 1876 
the church (St Mary Magdalene) was built ; St Paul’s was 
built in 1837, and constituted a separate parish in 1844 ; 
St George’s, built by subscription in 1830, was made a 
parish out of Claines, in 1802 ; Holy Trinity, erected in 
* 1865, was formed a parish in 1866. There are also a 
Boman Catholic chapel and placos of worship for all 
descriptions of Dissenters, 

There are no remains of the old castle of Worcester; it 
adjoined the monastery so closely that King John gave 
its yard to the monks, and after that time it ceased to be 
a stronghold. The Commandery, founded by St Wulfstan 
in 1095, is one of the “rarest specimens of early house 
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architecture iu existence.” The hall contains an open 
timber loof of the time of llemy TIE., “a good bay 
window, a fine door, the projecting canopy ot the dais, a 
music-screen and galleiy, and some fragments of stained 
glass.” The cathedral grammar school, founded by Henry 
VIII. in 1511, occupies the refectory of the old monastery, 
which has just been lestored by Mr Christian, and has 
many interesting architectural featuie&. 

The guilcl-liail, built in 1723, is an admit able building 
in the Italian style; it contains a ]>ortrait of George Ilk, 
painted by Sir Joshua Reynolds, and piesented by the 
king to commemorate his visit to the city at the tiieuniaL 
musical festival in 1788. Tho corporation possess some 
very interesting old cliai tors and manuscripts, and good 
municipal regalia. The shire-hall, erected in 1835 at a 
cost of £35,000, is a fine stone building in tho Ionic style, 
with a portico supported by six fiuted columns. The 
couuty jail, built in 1809 at a cost of £19,000, was 
entirely reconstructed on the separate principle iu 1860, 
at a further cost of £24,000. The infirmary was built 
in* 1770, the dispensary in 1822, and the ophthalmic insti- 
tution in I860. There is a museum of natural history ; 
and a free library 1 "was opened in 1881. Worcester has loug 
been famous for several important branches of industry. 
The Clothiers’ Company possess a charter granted by Queen 
Elizabeth ; but the great industries are now the manufac- 
ture of gloves and of porcelain. A company of glovers 
was incorporated in 1661; it is principally occupied with 
the making of skin gloves, in which the skins of deer, 
sheep, lambs, goats, and kids are used. The manufacture 
of porcelain was introduced by Dr Wall, a Worcester 
physiciau, iu 1751 (see vol. xix. p. 642). The materials 
employed are china clay and china stone from Cornwall, 
felspar from Sweden, fiie-clay from Stom bridge and 
Broseley, marl, flint, and calcined bones. Pickles and 
sauces are among the notable productions of the city: 
and among its other trades are those of carriage making, 
rope and twine spinning, boat and bargt building, tanning, 
and the production^ chemical maniues and of cider and 
perry. # 

The charities of Worcester are numerous, and include 
St Oswald’s hospital, Nash’s almshouses, Wyatt’s alma- 
houses, the Berkeley hospital, Gouiding hospital, Sliew- 
ring’s hospital, Inglethorpe’s almshouses, Waldgrave’s alms- 
houses, Moore’s blue-coat school, Queen Elizabeth’s chaiity, 
and others, which produce an annual income of ffiore than 
£10,000. The population of the city and municipal 
borough (area 1263 acres) iu 1871 was 33,226 and in 
1881 it was 33,956. Tho population of the parliamentary 
borough (area 3266 acres) in 1871 was 38,116 and in 
1881 it was 40,354. 

Among the charters still preseived in tlie guild-hall is one of 
Bichard I. dated November 12, 1189, which grants to the burgesses 
to hold of the king and his heirs the town of Worcester at a yearly 
rental of £24. In the leign of Philip and Mary the town was 
raised to the dignity of a city, and this with other privileges vas 
confirmed by Elizabeth in 1558 ; and in 1622 Janies I. gi anted a 
chazter oulaining that the city ^hall be a free city of itself, and a 
county separato from all other counties. From the time of Ed w aid 
I. until 1885 Woieestor relumed two members to parliament, but 
the number was then icdueed to one Municipally the city is 
divided into five wards. The county assizes aieheld in the city, 
as arc also tho quarter sessions, the county court, the borough 
court, town and county petty sessions, and the ecclesiastical and 
probate court. 

Tho Bomans found a Bzitish settlement and held it as a militaiy 
station, to which they gave the name Fiyorrn* By the Saxons it 
was called Wigorna-ceaster, whence we have the piesent name of 
■Worcester. It was more than once burnt and pillaged by the 
Danes, but at the date of tho Conquest it was of sufficient import- 
ance to have a mint. From its proximity to Wales, it frequently 
suffered from the inroads of the Welsh. It was taken by the 
empress Maud, and retaken by Stephen, after severe contests. The 
king kept the Easter week there iu 1139,— as it is recorded, with 
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industry" of the county. Its mineial wealth consists of coil, iion, 
anti silt; and a tonsidciahle inimbei of people hud employment in 
the qiumc& o t limestone around Peishoie and Evesham, and at 
othtn quail its of fm stone and flagstone. Tluuo is not much 
mining in tho county; the laig< st liumbei of artisans are employed 
in the v mous hardvuio tiadt s, as the making of nails, at Halesowen 
and the neighbouring villages, and ot needles at Redditch, Astwood 
Bmk, and elsewheie. Glass is ldigely produced ^t Dudley and 
Stoui budge. "Woiu stei is famous loi its poicelam, its gioves, and 
its coach-building, and Kiddei minster for its caipets. Tho silt 
winks at Dioitwich aie as old as the Roman occupation, and tlieie 
av 1 oilitrs at Stoke. Tlieie aio a huge variety ot other trades, 
unhiding mate making, coke burning, alkali, vincgir, and vituol 
woiks button making, leatliei staining, paper making, and tanning. 

OomitiUiiiiiifioa. — The county is well provided with 1 ail ways and 
canals. The roads are good, and the means of inteicouibo and 
communication are excellent. 

Administration ami Population . — Woitesteislme compiises live 
huudieds (Hilfshire, Doddingtiee, Oswaldslow, Pershore, and 
Rlackenhuist), the cit ,T of Worcester, and the municipal boroughs 
of Bewdley, Dioitwich, Dudley, Evesham, and Kiddei minstei. 
There aie eleven maiket towns. The city of Worcester has a 
separate corn t of quaiter sessions, and a commission of the peace, ami 
all the hoioughs have commissions of the peace. It is m the Oxfoid 
circuit ; the assizes as well as quaiter sessions are held at Worcestei. 
There is one court of quaiter sessions in the whole bounty, and theio 
aio sixteen petty sessional divisions. The shiie contains 243 civil 
paiisli es, and is mostly in the diocese of Worcester but partly in 
that of Hereford. The piincipal places besides the city of Woieestei 
aie Bewdley (population 3088 in 1881), Bromsgrove (12,813), Droit- 
wioh (3701), Dudley (46,252), Evesham (5112), Halesowen (7763), 
Kidderminster (24,270), Oldbury (18,841), Redditch (0961), Stour- 
bridge (9757), and Tenbury (2083). 

By the Redistubution Act of 1885, the county was divided into 
ilneo parliamentary boroughs and five county divisions. The 
boroughs, each returning one member, are Dudley, Kiddei minster, 
and Worcestei; the county divisions are West (Bewdley), East, 
South (Evesham), Mid (Droitwich), and North (Oldbuiy). The 
population in 1861 was 307,397; in 1&71, 338,837; and in 1881, 
380,283 (males 184,205, females 196,078). The number of poisons 
to an acre was 0*80, and of acres to a person 1 *24. 

Histonj. — Worcestershire was not a district of much importance 
in the days of the Roman occupation of Britain. By occupying 
Gloucester the Homans held the valley of the lower Severn, anti 
thence their loads ran to Hereford, and not till Unconiim ( Wroxeter) 
on the side of the Wrekin did they regard the Severn valley as again 
habitable. Tins wa£ due to the fact that the greater part of the 
distiict now contained m Worcestershire was foiost and jungle, not 
inviting occupation to the colonist. Here and theie the Romans 
held a military outpost, as c at Worcester, keeping on the cist side 
of the river ; but the west side was left to the Britons, who found 
r a home on the summits of the Malvern Hills. It was long before 
the English invaders thought the Severn valley worthy of their 
arms ; but in the beginning of the 7th century the tube of tho 
Hwiccas was in possession of the lands now contained in Warwick- 
shire, Worcestershire, and Gloucestershire. The Hwiccas formed 
part of the Mercian kingdom, and when Archbishop Theodoie 
undertook the ecclesiastical organization of England he set up at 
Woicestera bishop of the Hwiccas, and the diocese of Worcester 
continued to mark the limits of the Hwiecan territory till Henry 
VIII. founded the separate see of Gloucester. 

The church was the main instrument of civilization in Wor- 
cestershire. The abbey of Evesham was the cahtre of agricultural 
life along the valley of the Avon ; the priory of Malvern began the 
clearing of the forest which reached from the hills to the Severn. 
Many other religious houses were spread over the county. There 
were no great barons, as much of the land was given in early times 
to the church, and much consisted of forest which was only slowly 
cleared. The bishop of Worcester was the undoubted head of the 
district, and provided for its defence. The chief historical event 
connected with the county in tho Middle Ages, the battle of 
Evesham, was owing to the fact that Walter de Cantilupe, bishop 
of Worcester, was a firm friend and adherent of Simon de Montfort 
in his opposition to the misgovernment of Henry III. When Earl 
* Simon had seized the kingh person in the battle of Lewes, the 
chief opposition to his government was raised by the lords marchers 
on the welsh borders. Simon went to Hereford for the pin pose 
of reducing them to submission ; but Edward’s escape from 
captivity gave them a leader, and awakened tho hopes of tho 
royalists. Simon sent for reinforcements, but his son was sur- 
prised and cut of? at Kenilworth. Ignorant of the fact, but afraid 
to wait any longer lest the passage of the Severn should be closed 
against him, Simon withdrew to the friendly territory of the bishop 
of Worcester, and took up his abode in the abbey of Evesham. 
There in 1265 he was surprised by Edward, and died fighting a 
hopeless fight " 

Wales became more settled, Worcester developed its trade 


slowly. From eaily times the salt mines at Di oitwich were woiked, 
and a {{ salt-vay ” was made iot the cauiage of their produce. A 
tmdewiih Wah s and Bristol was established, and clotlucis sent 
Ihtir wares fiom Bewdley and Worcester doun the Severn. The 
dissolution ot the monasteries aflected vciy seriously a district 
which was so closely connected with the chuirii, and it was 
some time befoie it lecovcicd fiom tlio shock which its social life 
then leccived. In the gi eat civil war Worcester shiie, in common 
with the west of England, was Royalist, and suffeied considciably 
fioin the Pailiament.uy foires In 1651 Chailes II. witli the 
Scottish aimy xnuchid to Woi < ester, where he was welcomed 
by the citizens. Cioiqjvell followed, and took up liis position on 
the Reckllill just outside the city gates. Lamheit succeeded m 
passing the Severn at Upton, and drove back the Royalist tioops 
to the neighbourhood of Woieestei, on tho other . side of tho 
Severn. Chailes detei mined to take advantage of this division of 
the Parliamentary army on the two sides of the liver, and«madc an 
attack on Cromwell’s camp. At first he was successful, hut Crom- 
well was leinfoiccd by Lambert’s tioops from the othei side in time 
to drive back Chailes’sfoot, who wane not suppoite^dby tho Scottish 
horse. Their rout was complete ; Chailes managed to escape into 
the city, where he escaped m disguise, and began his adventuious 
journey to Boscobel. Since that time Woieestei shiie has pursued 
a course of peaceful development. 

See Nash, History of Worcestershire (2 vols. fol , 1799) ; Chumbei s, Ltographu al 
Illustrations of Wonesht shire (1620); TuibuviIIe, Worcestershu e tn the IHth 
Century (1852)*; Allies, Antiquities and Foil-Lot e of WorusUt shite (1852), and 
Noake, Qmdc to Worccster&nn e (16G8) 

WORCESTER, an episcopal city, municipal and parlia- 
mentary borough? the capital of the above county, and a 
county of itself, is situated on the eastern bank of the 
Severn, 120 miles from London by rail, and a little over 
20 from Birmingham. 

The principal building and chief glory of the city is the 
cathedral. The see was founded by the advice of Arch- 
bishop Theodore in 673, though, owing to opposition on the 
part of the bishop of Lichfield, it was not finally established 
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till ^780. In its formation the tribal division was followed^ 
and it contained the people of the Hwiccas. The bishop’s 
church of St Peter’s, with its secular canons, was absorbed 
by Bishop Oswald into the monastery of St Mary. The 
canons became monks, and in 983 Oswald finished the 
building of a new monastic cathedral. After the Norman 
Conquest the saintly bishop of Worcester, Wulfstan, was 
the only English prelate who was left in possession of his 
see. He so far adopted Norman customs to undertake 



WORCESTER 


the building of a great church of stone according to the 
Norman pattern. In 1088 an incursion of the Welsh 
stopped his labours for* a time, but in 1091 he held a 
synod in the crypt. Of the work of Wulfstan, the outer 
walls of the nave, aisles, a part of the walls of the tran- 
septs, some shafts, and the crypt remain. The crypt is 
apodal, a style of which there are only foi;r examples in 
England— Winchester, 1079 ; Worcester, 1084; Glou- 
cester, 1089 ; and Canterbury, 1096. Wulfotau’s building 
seems to have extended no farther th^n the transepts, but 
the nave was continued, though ftmch of it was d<^lroyed 
by the fall of the central tower in 117 5. In 1 203 Wulfstan 
was canonized, and the monks, growing richer by the 
offerings at his shrine, finished the cathedial in 1216. 
&oon after this date they built a lady chapel at the east 
end, extending the building by 50 foot ; then they were 
so satisfied wiCh their new work that the choir was rebuilt 
to match in the Early English style. The nave was 
similarly remodelled in the 1 ft h century, the north side in 
the Decorated, the south side in the Perpendicular style. 
The building is cruciform, and is without transept aisle*, 
but has secondary transepts to the choir. The Vnver is in 
the centre, and is 162 feet high. There is an interesting 
chapter house of Late Norman architecture, a round b # uild- 
ing with its stone roof supported on a central pillar.* The 
refectory is a fine loom of Decorated architecture, and the 
cloisters aie Perpendicular. The cathedral was very much 
out of repair in 1857, when the restoration was undertaken 
by the cathedral architect, Mr Perkins, in which most of 
the work of previous generations was wholly swept away, 
and in some important particulars replaced by conjectural 
work of Early English style. The cost was about £100, 000, 
larsed principally by public subscription, though for four 
years the dean and chapter had * provided the funds 
required. 

In the cathedral are several good monuments and 
monumental effigies. That of King John, in tire choir, is 
the earliest sepulchral effigy of an English king in the 
country. There is an altar tomb, in a chantry chapel, of 
Arthur, prince of Wales, son of Henry YIL, who died in 
1503. There are also monuments* of John Gauden, the 
bishop who wrote Icon Babilifce ) so often attributed to 
Charles I., of Bishop Hough by Roubiliac, and of Mrs 
Digby by Ckantrey. There are many other monuments ; 
and in the north alley of the cloister is a stone on which 
is cut the sad and significant word “Miserrimus,” and 
nothing more — a tragedy in a single word. 

There are eleven parish churches in the city : — St Heleu’s, 
the oldest, was rebuilt in 1820; St Albans, ancient, 
partially restored in 1850 ; All Saints, built in 1740, which 
contains a peal of ten bells; St Andrew’s, repewed in 
1830 ; St Nicholas, begun in 1728 and finished in 1730; 
St Martin’s, erected in 1772 ; St Switkin’s, in 1736 ; St 
Tetei’s, dating from 1686, which has annexed to it the 
chapelry of Whittington; St Michael's, in Bedwardine, 
modern ; St John’s, Bedwardine, made a parish church in 
1371; and St Clement’s, built in 1823. In 1874 a parish 
was formed out of Claines, named the Tything, and in 1876 
the church (St Mary Magdalene) was built ; St Paul’s was 
built in 1837, and constituted a separate parish in 1844 ; 
St George’s, built by subscription in 1830, was made a 
parish out of Claines, in 1802 ; Holy Trinity, erected in 
* 1865, was formed a parish in 1866. There are also a 
Roman Catholic chapel and placos of worship for all 
descriptions of Dissenters. 

There are no remains of the old castle of Worcester ; it 
adjoined the monastery so closely that King John gave 
its yard to the monks, and after that time it ceased to be 
a stronghold. The Commandery, founded by St Wulfstan 
in 1095, is one of the “rarest specimens of early house 
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architecture in existence.” The hall contains an open 
timber loof of the time of liemy TIE., “a good bay 
window, a fine door, the projecting canopy ot the dais, a 
music-screen and gallery, and some fragments of stained 
glass.” The cathedral grammar school, founded by Henry 
VIII. in 1511, occupies the refectory of the old monastery, 
which has just been restored by Mr Christian, and has 
many interesting architectural featuiea. 

The guilcl-hail, built in 1723, is an admiiable building 
in the Italian style; it contains a portrait of George III., 
painted by Sir Joshua Reynolds, and presented by the 
king to commemorate his visit to the city at the tiieunial 
musical festival in 1788. Tho corporation possess some 
very interesting old chaitors and manuscripts, and good 
municipal regalia. The shirc-hall, erected in 1835 at a 
cost of Ji 35,000, is a fine stone building in tho Ionic style, 
with a portico supported by six fiuled columns. The 
county jail, built in 1S09 at a cost of £19,000, was 
entirely reconstructed on the separate principle in 1860, 
at a further cost of £24,000. The infirmary was built 
hr 1770, the dispensary in 1822, and the ophthalmic insti- 
tution in I860. There is a museum of natural history ; 
and a free library *was opened in 1881. Worcester has loug 
been famous for several important branches of industry. 
The Clothiers’ Company possess a charter granted by Queen 
Elizabeth ; but tho great industries are now the manufac- 
ture of gloves and of porcelain. A company of glovers 
was incorporated in 1661; it is principally occupied with 
the making of skin gloves, in which the skins of deer, 
sheep, lambs, goats, and kids are used. The manufacture 
of porcelain was introduced by Dr Wall, a Worcester 
physician, in 1751 (see voL xix. p. 642). The materials 
employed are china clay and china stone from Cornwall, 
felspar from Sweden, fiie-clay from Stoui bridge and 
Broseley, marl, hint, and talcmeS. bones. Pickles and 
sauces are among the notable productions of the city: 
and among its other trades are those of carriage making, 
rope and twine spinning, boat and barg% building, tanning, 
and the production^ chemical maniues and of cider and 
perry. # 

The charities of Worcester are numerous, and include 
St Oswald’s hospital, Nash’s almshouses, Wyatt’s alms- 
houses, the Berkeley hospital, Gouiding hospital, Show- 
ring’s hospital, Inglethorpe’s almshouses, Waldgrave’s alms- 
houses, Moore’s blue-coat school, Queen Elizabeth’s chaiity, 
and others, which produce an annual income of ffiore than 
£10,000. The population of the city and municipal 
borough (area 1263 acres) in 1871 was 33,226 and in 
1881 it was 33,956. Tho population of the parliamentary 
borough (area 3266 acres) in 1871 was 38,116 and in 
1881 it was 40,354, 

Among the charters still preseived m tlie guild-hall is one of 
Richard I. dated November 12, 1189, which grants to the burgesses 
to hold of the king and his heirs the town of Worceatei at a yearly 
rental of d£24. In the leign of Philip and Mary the town was 
raised to the dignity of a city, and this with other privileges was 
confirmed by Elizabeth in 1558 ; and in 1622 Janies I. gt anted a 
ch alter ordaining that the city ^hall be a free city of itself, and a 
county separato Bom all other counties. From the time of Ed w aid 
X. until 1885 Woicestor returned two members to parliament, but 
the number was theu reduced to one Municipally the city is 
divided into five wards. The county assizes are held in tho city, 
as arc also the quarter sessions, the county court, the borough 
court, town and county potty sessions, and the ecclesiastical and 
probate court. 

Tho Romans found a British settlement and held it as a militaiy 
station, to which they gave the name By the Saxons it 

was called Wigorna-ceaster, whenco wo have the present name of 
■Worcester. It was more than once humt and pillaged by tho 
Danes, but at the tlate of tho Conquest it was of sufficient import- 
ance to have a mint From its proximity to Wales, it frequently 
suffered from the inroads of the Welsh, If was taken by the 
empress Maud, and retaken by Stephan, after seme contests. The 
king kept the Raster week there in 1189,— as it is recorded, with 
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^nit pimp ’ and in 123 1 I!(my III hold the Whitsuntide 
ftstiv il m the itv Ou on Lli/ibtth l stel therein out of lici 
]i less s m 1687 Times IJ time anl toucntd in th kin G c 
il He atUnkd mass m the ( ithrlic tlnprl, hut ihc mayoi 
1 1 ili t i| ai itnn tlnu_,h iaom[ inyiug him to tno chajcl don 
fmily ml £ itu ticalh d lmttl ti tut i 
I n tl e } ait Jus uty tock m llio ^leit civil mil set p btb 
WOll 01 STLR a city and the ciunty scat of Woiccstei 
ouuty , Massachusetts, United btate , is situated in a ic^ion 
ot Oiaeial hills, Likes, and ponds, winch loan \ancd and 
pleasing 1 mdse apes, 39 miles west of Boston Besides 
the closely built poilion, the eity includes a lai to e subui l>in 
distnct, which contains torn teen Milages of vanous size 
r Lhe closely built poition is very n regularly laid out, ton 
loin in,-, m oOine degice to the slope of the giound Thoie 
aie 197 miles of stieets, veiy little of which is pived lhe 
public paiks have an ag b ic b ate aioa of 35 acies The 
population in 18S3 w is 08,389 (JO, 183, oi 29 51 pci cent 
oi foreign butli) The piopoition ol coloiued people was 
\eiy small The manufacturing industnes aie veiy lai&e 
and v aned prominent among them aie the manufactuies of 
non ind steel, foundry and machine shop products and tools, 
and second to these the manutictuie of boots and shoes 
J lie sottlennnt ol Woiotslti began m 171*k I uliei attempts 
li id 1 an m idt , hut the memsnns oi Inlians hid iinsti itul them 
It \ is in oi pouted is 1 1 iwn m 1722 but made \a\ slow piogicss 
m b iowth un lii the romy lotion of tl e Boston rad Worcester (now 
3 cst n anl Albany) hull 11 "! m 18o5 brace that d te with the 
txlcnsi m oi its i ulioad annexions, it his dcvekqul i \\ llh In 
IbiS it leaned a city chiller rad it jiesaititis tl e thud city ol 
the Stitc m y opul ition ml wealth lhe popnlition winch m 
I7b> was 1478 and ra 1790 was 20)1 lose to t!7l 7497 

in 3 S 40 17 04b jn 1850 11,10 > m 1870, and 58,2 )1 m 1SS9 
WORCESTER, Floi liscl oi >eevo] i\ p 337 
WORDSWORTH, Wiuixxt (1770-1 S50), the poet, 
was bom at Cockei mouth, on the Dei went, m Cumber 
land, on the 7tli of Apnl 1770 His paienta b e oilers a 
crnious p uallel to Scotfs he was the son of an attorney, 
law agent to the earl of Lonsdale, a piospeious man m 
his piofession, descended fiom an old Yoikslme family of 
landed gentry On the mothers side also Woidswoith 
was connected with the middle teputonal class his 
mothei, Anne Oookson, yias the daughter of a well to do 
mercei m Penrith, but her mothei was a Crackan thorp e, 
whose ancestor had been loids of the manoi of New 
biggin, neai Penrith, Yrom the time of Edwaid III He 
was thus, as Scott put it in Ins own case, come of 
“gentle" km, and like Scott he was proud of it, and 
dictated eke fact in k'O, shoit fragment of piose auto- 
biogiaphy Tho country squires and farmers whose blood 
flowed in Wordsworth’s veins weie not fai enough above 
local life to be out ot sympathy with it, and the poet’s 
interest m the common scenes and common folk ot the 
Noith countiy hills and dales had a ti actable hereditary 
bias 

Though his parents weie of sturdy stock, both died 
prematurely, his mother when he was five years old, his 
father when he was thirteen, the ultimate cause of death 
in his mother’s case being exposure to cold m “a best 
bedroom" m London, m his father’s exposure on a 
Cumberland hill, where he had been befogged and lost 
his way At the age of eight Woidswortli was sent to 
school at Hawkshead, m the Esthwaite valley in Lanca 
shire His father died while he was there, and at the age 
of seventeen he was sent by his uncle to St John’s College, 
Cambridge He did not distinguish himself m the studies 
of the university, and foi some time after taking his 
degree of B A , which he did m January 1791, he showed 
what seemed to his lelaixves a most perverse reluctance 
to adopt any regular profession. His mothei had noted 
his “stiff, moody, and violent temper" in childhood, and 
4 seOmed as if ^his family judgment was to be confirmed 
in hm manhood* After taking Ins degree, he was pressed 
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to take holy oideis, but would not, ho had no taste foi 
the law , ho idled a few months aimlessly in London, a 
few months moie with a Welsh college friend, with 
whom he had made a pedes turn tour m Trane t and 
Switzerland dui mg Ins last Cambridge vacation , tben m 
the Novombci of 1791 he ciossed to liance, ostensibly to 
lenin the language, made tho acquaintance ot levolu 
Lionants, s} m \ atbized with them vehemently, and was 
within an aco of throw m b m bis lot with the Rnssotins 
to give th m the steady direction that they needed 
When *t came to this, his i datives cut oft his supplies, 
and he was obliged to letuin to Londou tow aids the close 
ot 1792 But still he resisted aU pies uie to tutu any 
of tho re c ulai professions, published An JCunmif WntL 
and Z)es npUu ShUhe* m 179 >, and m 1794, still movm b 
about to all appeal ance m stubborn aimlessness amon b Ins 
faends and i datives, hid no moic ratioiral purpose of 
livelihood than chaw ng up tlie prospectus of a pu iodic il 
ot strictly icpubluan punuples to be called “The Thil 
anthiopist’ At this stage, at the age of twenty foiu, 
Woidswoith seemed to his faends a veiy hopcles and 
impiacticaBle young man 

But all the time fiom his boyhood upwaids a gieat 
purpose had been glowing and matunn b m his mind 
Tho F? elude expounds m lofty impassioned stiam, treit 
mg of simple facts in diction that would be “poetic 
beyond the woist extravagances of the 3>anc n y ucal school 
but foi the genuine emotion that mspiies its amplitude of 
phiase, how his scnsimlity foi natuie was “augmented 
and sustained," and how it nevci, except foi a Lnef 
interval, ceased to be “cieatne” m the special sense of 
his subsequent theory But it is with Ins feclin 0 s towards 
nature that The Pi elude mainly deals, it r iys little 10 
gaidmg the histoiy.ot his ambition to express those 
feelings m veise It is the autobio 0 raphy, not of the 
poet of nature, but of the woishipper and pnest Tlie 
salient incidents m the histoiy of the poet he tommum 
cated m piose notes and m familial discourses And it 
appens that, while he was still a schoolboy of fouitecn, 
the delight that he took m contemplating and moralizing 
fiom nature was mingled with the enthusiasm of a poets 
ambition and joy in the discoveiy of a flesh imperfectly 
woiked held Commenting on the couplet in the hit nine/ 
Wall — 

“ And, fiontrag tkc bn dri west, yon oik entwines 
Its darkening 1 ougbs and leaves in stiongci lines — ” 

he said 

“ Ihis is feebly and imperfectly exprest , but I lceollect distinctly 
the very spot wlieie this Inst struck me It was on the w xy 
between Hiwkshc id and Amblcsidc, mil gave me exti me pleasun 
The moment w r as impoitmt in my poetic d histoiy , ioL 1 d it fiom 
it my consciousness of the lnnmtc vainly of natural ipp< imn ts 
which hid been unnoticed by the poets of my ago oi ccuiitiv, so 
iai as I was acquainted with them and I made a ic^dution to 
wpjdu m wne deque the dejh wi y I could not at that time have 
been 'hove oiutien yens of age " 

About the same time he wiote, as a school task at 
Hawkshead, verses that show considerable acquaintance 
with the poets oi his own countiy at least, as well as 
some previous practice m the art of verse making 1 The 
fiagment that stands at the beginning of 3ns collected 
works, lecoidmg a resolution to end his life among his 

1 Munoi $ of William Wotdsuoith by C anon Woi Isvvoi th, id i 
pp 10, 11 Accoidiug to hib own statement m the inemorandi die- * 
i ited to his oiogiaphei, it the success oi this cxucisc that “put 
it into his head to < ompose vases 4iom the impulse of lu& own nund " 
r lhe icsolution to supply the deficiencies of poetry m the exact de- 
scription of natural appearances was piob ibly formed while he was 
in this state of boyish ecstasy at the accidental level ition of 1ns own 
poweis. The dak of his beginnings as a poet is conhirutd by the 
lines m The Idiot Boy, written in 1798— 

* f I to the Muses have been bound 
These jm temyws by eta eng Indentures ^ 
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native Mb, was the conclusion of a long poem written 
while he was still at school And, undistinguished as he 
was at Cambndge in* the contest lor academic honours, 
the Evening Walk, his hist publication, was written dm mg 
his vacations 1 * * He published it m 1793, to show, as he 
said, that he could do something, although he had not 
distinguished himself m univeisity work # It is significant 
oi his peisisteney of puipose that m this poem, as well as 
m the Desntytive SI either founded on his tour abioad 
dium^ his last vacation, he is see^ to be steadily fulfill 
mg his lcsolution to supply defects m the minute desenp 
tion of nature There aie touches here and there of the 
bent of imagination that became dominant m him soon 
afterwaids, notably m the moral aspnation that acconi 
panies his Benumb) ante of Collins on the Thames — 

*“ 0 glide fui sticam’ foi evci so 
*Thy quiet soul on ill bestowing, 

Tall all oui mauls foi cvei flow 
As thy deep waters now a c flowing J 

But m the mam this first publication represents the poet m 
the stage described m the twelfth book of The Pi dude — 
“ Lent oveimuch on superficial tilings • 

Punpeimg nijsclf with mcagio novelties 
Of coloui vnd popoiiion , to the moo Is 
Of time and sc ison, to the mosal powu, + 

The affc tions, and the spinl of the pi ice * 
Insensible 55 

Nature was little moie than a pictuie galleiy to him, 
the pleasures of the eye had all but absolute dominion, 
and he 

£ Roamed fiom lull to hill, fiom lock to lock, 

Still a awing combinations of new foi ms, 

New plcasuies, wilti cmpuefoi tin sight, 

Pioud oi hti own endowments, and icjoitcd 
To It) the mnei 1 iculties a&lu p ” 

But, though lie had not jet found - his distinctive aim as a 
poet, he was inwardly bent, all the time that his lelatrves 
saw m him only a way waid and unpiomismg aversion to 
work m any regular lme, upon poetiy as “his office upon 
eaith ” 

In this deteimmation he was strengthened by his sister 
Doiothy, who with rare de\otion consecrated her life 
honcefoiwaid to his seivice A timely legacy enabled 
them to cairy then puipose into effect A friend of his, 
whom he had nursed m a last illness, Baisley Calvert, son 
of the stewaid of the duke of Norfolk, who had laigo 
estates m Cumberland, died eaily in 1795, ltavmg him a 
legacy of £900 And here it may be well to notice bow 
opportunely, as De Quracey half luefully remaiked, money 
always fell m to Wordsworth, enabling him to puisue his 
poetic caieei without distraction Calvert's bequest came 
to lum when he was on the point of concluding an engage 
ment as a journalist in London On it and other small 
resouices ho and his si&tei, thanks to her fiugal manage- 
ment, conti lvod to live foi nearly eight yeais By the 
end of that time Loid Lonsdale, who owed Woidswor th’s 
fathei a large sum for professional services, and had 
steadily refused to pay it, died, and his successor paid the 
debt with interest His wife, Mary Hutchinson, whom 
lie married m 1802, brought him some fortune , and m 
1813, when m spite of his plain living his family began 
to press upon his income, he was appointed stamp dis 
tnbutor foi Westmorland, with an income of £500, after- 
wards nearly doubled by the increase of his district By 
this succession of timely godsends, Wordsworth, though 

1 la The Prelude, book iv , he speaks ot himself duiing his fiist 

vacation as “haussedwith tho toil ot verse, much pains and little 
piogi e&a ” To the same time belongs an mcid tut reeoidul latei m the 
same book, when he was returning m eaily morning horn a dance— 

* My heai t was full I made no vows hut ows 
W ph then made foi me, bond unknown to me 
Was given thifc I should he, else greatly, 

*A dedicated &j;int 
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ho did not escape some penods of sharp anxiety, was &a\ed 
from the necessity ot turning aside from lus \o ition 

To letuin, howevei, to the touise of his life liom the 
time when he losobed to labour with all his powers m the 
office of poet The hist two yuais, durm & which he Ined 
with his sell sacrificing sister at Ttacedoun, m J oisct, 
weie spent m half hearted and x uy impeifutly suttts tul 
experiments, satires m limtaiion of Jmeml, the tragedy 
of The Boiditei and i poem m the hq ensemn stan/ r, 
the poem now entitled (riidt and How l^iuli 

longei this time ot doubtful soli distiustfuf rnchavoui 
might hate continued is a subject foi curious sp<- edition 
an end was put to it by a fortunate incident, a visit fi un 
Coleridge, who had lead his hi&fc publication, and seen m 
it, what none of the public critics had discerned, the idvent 
oi “an ongmal poetic genius ' It would be impossible 
to exaggerate tho importance for* Woid^worth of the 
arm al of this enthusiastic Columbus Under his sistei s 
genial influence 0 he was gi oping his way donbUully out 
ot the labyrinth of poetic conventions, beginning to se^ a 
•new pathos &nd sublimity m human lite, but not yet con 
vmced except by fits and starts of the lightness ot his 
own vision htubbom and independent as Woidswoith 
was, he needed some lnendly voice from the outei world 
to gi\e him coniidente m himself Coluidge l endued 
him this indispensable seivice —He had be^un to seek his 
themes m 

‘ Sonow, tb it is not s mow but d h^M> 

And misenblc b\ c, lint is not pain 
To hear of, in the gloij tint redounds, 

Thercliom to*human land, and wh it wo me 

ne lead to his usito* one of these experiments, the story 
of the mined cottage, afterwaids introduced into the hist 
book oi The Eicuiston 4 Coleridge, who had ahead) seen 
ongmal poetic genius in the pqcms published befoic, was 
enthusiastic m his praise of them as having “a chuactei, 
by books not hitheito reflected/ and his prase gam new 
heart and hope to the poet hitherto hesitating and un 
certain * 

June 1797 was the date? of this memoiablo visit So 
pleasant was the companionship on both sides that, when 
Coluidge letuinfd to Nethei Stowey m Somerset, AVoids 
worth at lus instance changed his quartern to AUoxdei* 
within a mile and a half oi Coleridges tempoiaiy ic&i 
dtnee, and the two poets laed in almost daily inter com se 
for the next twelve months Duiing that p^nod Words 
worth's powers rapidly expanded and maimed ideas 
that had been gathenng m his mind for years, and lying 
there in dim confusion, felt the stir of a new life, and 
ranged themselves m cleaiei shapes under the flesh 
quickening fcieath of Coleridge's swift and discursive 

2 Not published till IS 12 Toi the lnstoi> oi tins ti e,cd> ce 
Uanoiis, \ol l p 113, ioi a sound, if oevae, cuticisni ot it Mr 
&w mburnc s M is ellanu s, p 118 And y c t w is oi tbo bl ink \ a so of 
The Bvden/b, that Coluidge spoke when lie wnotc to Cottle tb it * bo 
telt a little man by tho ide oi 1 is fuend * 

3 Hie cbai uteL oi Doiotliv "Wulswoith is shown w tin evtucts 

liom hei Journal punted in. tl e M mow , md m hei J ei lied (is f 
a Tom in, Su Hand, editod by the late Pune lpil Slmi] 1874 1 he 

poet s acknowledgments oi obligation to hu weie not unit 0 i itoful 
woids thiown out at random — 

‘ She gave me eyes she g i\e me eus 
And Irainblc c nes md ichcito fcais, 

A hoait the fountain of sw ect tuns, 

Audi md filth and joy 

The fouiteenth book oi The Pi dude especially enxbles lib to urn 1 a 
stand the full meaning of this eulogium, tveiy woid of which Ins 
been cuefuily weighed This book contains a complcti putuic ot 
the state oi mind m which Coleridge found the poet, whai In 1 seuned 
1o gam cleat bight of a ntwwoild — iwoild, too, thit wib ht to bo 
transmitted and made visible to othei e>es ” 

4 The version md to Coluidge, however, must h ive been m Spen- 
serian stan/as, if Colei dgc w\s light in his lecollcction that it was m 
the same metre with The Pemale Vagi ant, thd ongmal title oi Guilt 
mid Borrow 
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dialectic. Tho ladiant restless vitality of the more vari- 
ously suited man stirred the stiller and more sluggish 
natiue of the rceiuso to its depths, and Coleridge’s quick 
and generous appreciation of his power gave him precisely 
tlie encouragement that he needed. 

The Ly\ tad Bulla c/s' were the poetic fruits of their com- 
panionship. Out of their frequent discussions of the 
relath o -value of common life and supernatural" incidents 
as themes for imaginative tiealment grew the idea of 
writing a volume together, composeel of poems of the two 
kinds. Coleridge was to take the supornntuial ; and, as 
his industiy was not equal to his fiiends, this kind 
was lcpvesented by the Ancient Mariner alone. Among 
Woids worth’s contributions were The Female Yaipimt, 
We are Seiun, Complaint of a Forsaken Indian Woman, 
The Last of the FI ml , The Idiot Boy , The Mad Mother 
(“Her eyes are wild”), The Thorn, Goody Blake and] 
Hairy Gill , The Fiver ic of Poor Susan, Simon Be, Ex- j 
postulation and Reply, The Tables Tumid , Bans lift upon 
a Yew tree Seat, An OU 21 an Tntvelliny (“Animal Tran- 
quillity and Decay”), Lines above Tintern Abbey . The. 
volume was published by Cottle of .Bristol in September, 
1798. 

It is necessary to enumerate the contents of this volume 
in fairness to the contemporaries of Wordsworth, whom it 
is the fashion to reproacjbjbr their cold or scoffing recep- 
tion of his first distinctive work. Those Wordsworthian* 
who give up The Idiot Boy , Goody Blake, and The Thorn 
as mistaken experiments have no right to triumph over 
the first derisive critics of tho Lyrical Ballads , or to 
wonder at the dulness that failed to see at once in this 
humble issue from an obscure provincial press the advent 
of a gieat master in literature. The poems that have not 
yet won general acceptance even among the most devoted 
Words wortliiaus formed a* large part of the whole revela- 
tion, and attention was specially drawn to them by the 
title. While tho taste for The Idiot Boy is still uncreated, 
still far from general, while critics of authority can still 
so completely miss the poet’* intention as to suggest that 
the poem might have been enjoyable if" Betty Foy’s im- 
becile son had been described as beautiful and the w r ord 
“ idiot ” had not been left to convey uncorrected its repul- 
sive associations, while, intimate disciples acknowledge 
themselves unable to understand the “ glee ” with which 
Wordsworth told the simple story, and wonder whether he 
intended it ^s a “ comic pot^n,” 1 it may be doubted whether 
now, after nearly a century of disciploship and exposition, 
the Lyrical Ballads would receive a much more cordial or 
much wider welcome than they did in 1798. It is true 
that T intern Abbey was in the volume, and that all the 
highest qualities of Wordsworth's imagination and of his 
verse could be illustrated now from the lyrical ballads 
proper in this first publication ; but before we accuse our 
. predecessors of purbiindness, corrupt taste, and critical 
malignity, as is the sweet and reasonable custom of too 

1 The cl elect ol The Idiot Boy is really rhetorical, ratlior than poetic. 
Wordsworth himself said that “he never wrote anything with so much 
glee,” and, once the source of his glee fs felt in the nobly affectionate 
relations between the two half-witted irrational old women and tho 
glorious imbecile, the work is seen to be executed with a harmony 
that should satisfy the most exacting criticism. The poet not only 
felt but gave complete expression to the most exquisitely tender 
humour in telling the story of the simple incident. Poetically, there- 
fore, tho poem is a success ; not a note is out of tune, with tho excep- 
tion perhaps of the boisterous ridicule of the romantic ballad in his 
speculations as to the employment of tho lost horseman; otherwise, 
as a work of art in a rare vein of kumoro is tenderness elevated by 
the moral dignity of the subject, The Idiot Boy is as perfect as any- 
thing that Wordsworth wrote. But rhetorically this particular attemp L 
to “breathe grandeur upon the veiy humblest face of human life” 
must be pronounced a failure, inasmuch as the winter did not use 
sufficiently forcible means to disabuse his readers of vulgar pre- 
possessions* 
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many professing Wordsworthian^,, 2 we should lemember 
that clear vision is easier for us than it was for them when 
the les elation was fragmentaiy and incomplete. 

Although Wordsworth was not received at first with the 
respect to which wo now see that ho was entitled, his 
power was not entirely without recognition. There is a 
curious commercial evidence of this, which ought to be 
noted, because a perversion of the lact is sometimes used 
to exaggerate the supposed neglect of Wordsworth at tho 
outset of his career.^ When the Longmans took over 
Cottle’s publishing business in 1799, the value of the 
copyright of the Lyriial Ballads , for which Cottle had 
paid thiity guineas, was assessed at nil. Cottle therefore 
begged that it might be excluded altogether froin the 
bargain, and presented it to the authors. But in 1800, 
when the first edition was exhausted, tho Longmans offered 
Wordsworth £100 for two issues of a new edition with an 
additional volume and an explanatory preface. The sum 
was small compared with what Scott and Byron soon 
afterwards received, but it shows that the public neglect 
was not quite so complete as is sometimes represented. 
Another edition was called for in 1802, and a fourth in 
1805. The new volume in the 1800 edition was made up 
of poems composed^ during his residence at Goslar in the 
winter "cf 1798-99, and after his settlement at Grasmere 
in December 1799. It contained a large portion of poems 
now universally accepted: — Ruth, Huttiny, Thee Years She 
Grew, A Poet's Epitaph, Hart leap Well, Lucy Gray, The 
Brothers, Michael, The Old Cumberland Bec/yar , Poems on 
the Hammy of Places. But it contained also tho famous 
Frefaee, in which he infuriated critics by presuming to 
defend hi* eccentricities in an elaborate theory of pootry 
and poetic diction. 

Comparatively few in .the present day have actually read 
and studied this famous document, although it is con- 
stantly referred to as a sort of revolutionary proclamation 
against the established taste of the eighteenth century. 
For one that has read Wordsworth’s original, hundreds 
have read Coleridge’s brilliant criticism, and the fixed con- 
ception of the doctrines actually put forth by Words 1 worth is 
taken from this. How, qj though the Preface and the ex- 
tensive and bitter discussion provoked by it had not a tithe 
of the influence on poetry ascribed to it by a natural liking 
for sudden changes and simple personal agencies, although 
the result on literary practice was little more than tho 
banishment of a few overdriven phrases and figures of 
speech from poetic diction,* 5 it is desirable, considering the 
celebrity of the affair, that Wordsworth’s exact position 
should be made clear. To do this is to contradict several 
“vulgar errors” on the subject, probably too vulgar and 
deeply rooted to be affected by any exposure. Coleridge’s 
criticism of his friend’s theory proceeded avowedly “on 
the assumption that his words had been rightly interpreted, 
as purporting that the proper diction for poetry in general 
consists altogether in a language taken, with duo excep- 
tions, from the mouths of men in real life, a language which 
actually constitutes the natural conversation of men under 
the influence of natural feelings.” Coleridge assumed 
further that, when Wordsworth bpoke of there being “no 
essential difference between the language of prose and 
metrical composition,” he meant by language not the 
mere words but the style, the structure, and the order of 
the sentences ; on this assumption ho argued as if Words- 
worth had held that the metrical order should always be 
the same as the prose order. Given these assumptions, 
which formed the popular interpretation of the theory 

2 Herein curiously, if not ridiculously, inconsistent, as their master 
was not, with his tranquillizing deed. 

8 Sir Henry Taylor, one of the most acute and judicious of Words- 
worth's champions, came to this conclusion in 1834. 
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by its opponents, it was easy to demonstrate its absurdity, 
and Coleridge is very generally supposed to have given 
Words wo ith’s theory in its bare and naked extravagance 
the a mj) de gr&ce. But the truth is that neither of the 
two assumptions is warranted; not only so, but both 
were expressly disclaimed by Wordsworth in the Preface 
itself. There is not a single qualification introduced by 
Coleridge in correction of the theory that* was not made 
by Wordsworth himself in the original statement. 1 In the 
first place, it was not put forward as a theory of poetry in 
general, though from the vigour witS. which he e^ried the 
war into the enemy’s country it was natuially enough for 
polemic purposes tuken as such ; it was a statement and 
defence of the principles on which his own poems of 
humbler life were composed, undertaken at the instance of 
friends interested in “a class of poetry well adapted to in- 
terest mankind permanently, and not unimportant in the 
quality and in the multiplicity of its moral relations.” He 
assailed the public taste as “depraved,” first and mainly in 
so far as it was adverse to simple incidents simply treated, 
being accustomed to “gross and violent stimulants,” 
“craving after extraordinary incident,” possessed witli a 
“degrading thirst after outrageous stimulation,” “ frantic 
novels, sickly and stupid German tragedies, and deluges 
of idle and extravagant stories in verse.” This, ai?d not 
adherence to the classical rule of Pope, which had 
really suffered deposition a good half century before, was 
the first count in Wordsworth’s defensive indictment of 
the taste of his age. To make it perfectly clear that he 
was pleading only for his own maligned and misunder- 
stood poems, he repeated at the close of the Preface that, 
“if his purpose were fulfilled, a species of poetry would be 
produced which is genuine poetry, in its nature well 
adapted to interest mankind, <fcc,” . It is true that he said 
also that, “in order entirely to enjoy the poetry which 1 am 
recommending, it would be necessary to give up much of 
what is ordinarily enjoyed but the context makes it plain 
that in so saying lie referred to startling incident and 
gaudy ornament, his own purpose being to make “the feel- 
ing give importance to the action and situation, not the 
action and situation to the feeling,” and to use language 
as near as possible to the language of real life. In the 
second place, as regards this language of real life, and the 
“poetic diction,” the liking for which was the second 
count in his indictment of the public taste, it is most 
explicitly clear that, when he said that there was no 
essential difference botween the language of poetry and 
the language of prose, he meant words, plain and figur- 
ative, and not structure and order, or, as Coleridge other- 
wise puts it, the “ordonnance” of composition. Coleridge 
says that if he meant this he was only uttering a truism, 
which nobody that know Wordsworth would suspect him 
of doing ; but, strange to say, it is as a truism, nominally 
acknowledged by everybody, that Wordsworth does ad- 
vance his doctrine on this point. Only he adds — “ if in 
what I am about to say it shall appear to some that my 
labour is unnecessary, and that I am like a man fighting a 


1 Although Oolcridge makes the qualifications more prominent than 
they were m the original statement, the two theories are at bottom 
so closely the same that one is sometimes inclined to suspect that 
parts, at least, of the original emanated from tho fertile mind of Cole- 
ridge himself. The two poets certainly discussed the subject together 
* in Somerset when the first ballads weie written, and Coleridge was 
at Grasmere when the Preface was prepared in 1S00. The diction 
of the Preface is curiously Hartleian, and, when they first met, Cole- 
ridge was a devoted disciple ot Hartley, naming his first son after the 
philosopher, while Wordswoith detested analytic psychology. If 
Coleridge did contribute to the original theory in 1798 or 1800, he 
was likely enough to have forgotten the tact by 1814. At any rate 
he evidently wrote his criticism without making a close study of the 
Preface, and what he did in effect was to restate the original theory 

against popular misconceptions of it. 


WORTH 67.1 

battle without enemies, such persons may be leminded 
that, whatever lie the language out w airily liolden In men, 
a practical faith in the opinions ulueh 1 am wishing to 
establish is almost unknown and what he wished to 
establish, a.s may be seen by any person of aim age intelli- 
gence who giapples honestly with his stiff and condensed 
exposition^and mtupots it with reference to the contio 
versy in which it was an incident, was the .simple tiulh 
that what is talse, unreal, abetted, bombastic, or non- 
sensical in prose is not less so in \erse. Thue was no 
gi eater heresy than this in Wordswoi Hi's theoiy ot poetic 
diction. The form in which ho expresses the tlieoi} v as 
conditioned by tho circumstances of the polemic, and 
readers were put on a false scent by his purely incidental 
and collateral and very much overstrained defence of the 
language of rustics, as being less conventional and more 
permanent, and therefore better fitted to affoid materials 
for the poet’s selection. But this was a side issue, a para- 
doxical retort on his critics, seized upon by them in turn 
and made prominent as a matter lor easy ridicule ; all that 
he says on ttys head might be cut out of the Pieface with- 
out affecting in the least his main thesis. The diilt of 
this is fairly apparent all thiough, but stands out in un- 
mistakable clearness in his criticism of the passages from 
Johnson and Cowper. 

“ But tho .sound of the ciuu^h-ooiu^ bell 
These vallejs and locks novel ho ml, 

Ne’er sighed at tho sound of a, kuell 
Or smiled when a Sabbath appiaicd.” 

The epithet “church-going” offends him as a puritan in 
grammar; whether his objection is well founded or ill 
founded, it applies dually to prose and verse. Poetic 
licence does not justify bad grammar. Whether this is 
strictly defensible or not, ail the same it illustrates his 
contention. To represent the \ alleys and rocks as sighing 
and smiling in the circumstances would appear feeble 
and absurd in prose composition, and is not Jess so in 
metrical composition; “the occasion does not justify 
such violent expressions.” Tlief'O fre examples of all 
that Wordsworth, meant by saying that “there is no 
essential difference between tfeo language of prose and 
metrical composition”; and it is mere pedantry to 
detach this phrase from the context, and hold him bound, 
by the precise scholastic sense of the word essential to 
a meaning that he expressly repudiates. So far is 
Wordsworth from contending that the metrical order 
should always be the same wfth the prose tirder, that 
part of the preface is devoted to a .subtle analysis of tho 
peculiar effect of metrical arrangement, assigning the 
pleasure proper to this as his reason for writing in verse 
rather than in prose, and repeating again and again such 
phrases as “ fitting to metrical arrangement a selection of 
the real language of men in a state of vivid sensation,” 
and “language closely resembling that of real life, and 
yet in the circumstance of metre differing from it so 
widely.” 2 What he objects to is not departure lrom 
the .structure of prose, but the assumption, which seemed 
to him to underlie the criticisms of his ballads, that a 
writer of verse is not a poet unless lie uses artificially 
ornamental language, not justified by the strength of 
the emotion expressed. The farthest that he went in 
defence of prose structure in poetry was to maintain 
that, if the words in a verse happened to bo in the order 
of prose, it did not follow that they were prosaic in the 
sense of being unpootio, — a side-stroke at critics who 
complained of his prosaisms for no better reason than 
that the words stood in the order of prose composition. 

2 He expressly admitted also tlul, in the expression ol passion, owing 
to “the tendency of metre to divest language to a certain degree of 
its reality,” a strength of language might be us*»d in verse that good 
taste would not tolerate in prose. 
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Wordsworth was far from repudiating elevation of style 
in poetry. “If,” he said, “the poet’s subject be judici- 
ously chosen, it will naturally, and upon fit occasion, lead 
him to passions the language of which, if selected truly 
and judiciously, must necessarily be dignified and varie- 
gated, and aliye with metaphors and figures.” But no 
“foreign splendours ” should be interwoven .with what 
“ the passion naturally suggests,” and “ where the passions 
are of a milder character the style also should be subdued 
and temperate.” 

Such was Wordsworth’s theory of poetic diction. 
Nothing could be more grossly mistaken than the current 
notion, which has been repeated by so many critics of 
authority that it has become an established belief, that 
the greater part of Wordsworth’s poetry was composed in 
defiance of his own theory, and that he succeeded best 
when he set his owff theory most at defiance. All com- 
mentators on Wordsworth who feel tempted to repeat 
this pretty paradox should pause and read his own state- 
ment of his theory before giving further currency to a 
misconception which they will see is absurdly unwarrant- 
able. It is traceable to the authority of Coleridge. His 
just, sympathetic, and penetrating criticism on Words- 
worth’s work as a poet did immense service in securing 
for him a wider recognition ; but his proved friendship 
and brilliant style havcidfene sad injustice to the poet as 
a theorist. It was natural to assume that Coleridge, if 
anybody, must have known what his friend’s theory was ; 
and it was natural also that readers under the charm of 
his lucid and melodious prose ^should gladly grant 
themselves a dispensation from the trouble of verifying 
his facts in the harsh and cumbrous exposition of the 
theorist himself . 1 After all, the theory is a minor affair. 
It is the work that counts; only it is hardly fair to 
Wordsworth that he should go down as a stupid genius 
who did right against his own reasoned principles, or an 
arrogant person who knew himself to be wrong but 
refused to admit it. 

The question of diction niade most noise, but it was 
far from being the most important point’ of poetic doctrine 
set forth in the Preface, if in this he merely enunciated 
a truism, generally admitted in words but too generally 
^ignored in practice, there was real novelty in his plea for 
humble subjects, and in Ms theory of poetic composition. 
We , might, indeed, easily exaggerate to ourselves the 
amount oMnnovation in $aere abstract theory; this might 
have been insignificant enough but for the turn that was 
given to it by the poet’s individuality. But in view of 


1 So deeply rooted is tke misconception that even Hr Myers, after 
quoting the Preface itself, and the famous stanza* “ Perhaps some 
dungeon hears thee groan, 53 &c., from The Affliction of Margaret, com- 
ments as follows:— “These lines, supposed to he spoken by ‘a poor 
•widow at Penrith, ’ afford a fair illustration of what Wordsworth calls 

• Hhe language really Molten by men,' with ‘metre superadded. ’ 

‘ What other distinction from prose, * he asks, c would we have V We 

, may answer that we would have what he has actually given us, viz;, 
an appropriate and attractive music, lying both in the rhythm and the 
' actual sound of the .words used*” Butin the theory this is covered 
'by the phrases metrical arrangement &d selection of the real language 
; of Wen in a state of vivid sensation* dignified? and variegated and 
alive with metaphors find figures. ~ Wordsworth was not an adroit 
expositor oh prose, and he, did not make His qualifications sufficiently 
f , prominent* but : the theory of diction taken with those qualifications 
/J left ; him free without inconsistency to use any language that was not 
, “ trueVtaSte . and feeling. ” He acknowledged that he . 

might occasionally have buhstitut^d w particular fqr general associ. . 
V ations,^ and that thus. laa^uptge charged, with .poetic,' feeling to hiipself 

Idiot Hoy and*, 
to MU f first ' 

• i '' t ,bht; he argued 

the simple ' 

* m 'fiZtmrn of men, because^ he 
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all that was most distinctive and influential in Words- 
worth’s own work, his remarks on poetry in general, on 
the supreme function of the imagination in dignifying 
humble and commonplace incidents, and on the need of 
active exercise of imagination in the reader as well as in 
the poet — passiveness in this particular not being recom- 
mended as wise — his remarks on these points are im- 
measurably more important than his theory of poetic 
diction. It is much to be regretted that Coleridge’s 
genius for luminous^ and brilliant exposition was not 
applied the development of the few stiff phrases in 
which Wordsworth sought to generalize his own practice. 
Such sayings as that poetry “takes its origin from 
emotion recollected in tranquillity,” or that it is the 
business of a poet to trace “how men associate ideas 
in a state of excitement,” are, like the detached parts 
of a Chinese puzzle, meaningless till they are pieced 
together with views of the ^poet’s art expressed and 
illustrated elsewhere. They are significant of Words- 
worth’s endeavour to lay the foundations of his art in 
an independent study of the feelings and faculties of 
men in reak life, unbiassed as far as possible by poetic 
custom and convention. If this had meant, as many 
might suppose from the bare statement of the idea, 
that rbe new poei was to turn his back on his pre- 
decessors and never look behind him to what they had 
done, was to reject absolutely as valueless for him the 
accumulating tradition of thought and expression, was 
to write in short as if nobody before him had ever written 
a line, even going to common speech for his diction, a 
more foolish and unfruitful, silly and presumptuous, 
ambition could not be conceived. But Wordsworth was 
guilty of no such extravagance. He was from boyhood 
upwards a diligent gtudent of poetry, and was not 
insensible of his obligations to the past. His purpose 
was only to use real life as a touchstone of poetic 
substance. ^Imagination operates in all men for the 
increase or the abatement of emotion. Incidents that 
have lodged in the memory are not allowed to lie there 
unchanged; joy is sustained by the instinctive activity 
of the imagination in assembling kindred ideas round the 
original incident, and under the instinctive operation of 
the same faculty pain is relieved by the suggestion of 
ideas that console and tranquillize. Now the poet, in 
Wordsworth’s conception, is distinctively a man in whom 
this beneficent energy of imagination, operative as a blind 
instinct more or less in. all men, is stronger than in others, 
and is voluntarily and rationally exercised for the benefit 
of all in its proper work of increase and consolation. If 
the poet is to discharge this mission profitably, he must 
study how the imagination works in real life, that is to 
say, “ how men associate ideas in a state of excitement.” 

Not every image that the excited mind conjures up in 
real life is necessarily poetical. Joy may be chilled and 
pain exaggerated by morbid imaginative activity. It is 
the business of the poet to select and modify for Ms 
special purpose of producing immediate pleasure. “Nor,” 
says the ardent theorist, “ let this necessity of producing 
immediate pleasure be considered as a degradation of the , 
poet’s art. It is far otherwise. It is an acknowledgment 
of the beauty of the universe, an acknowledgment the 
more sincere because it is. not formal but indirect ; it is a . 
task light and easy to Mm who looks at the world in the : * 
spirit of love.; further, it is a homage paid to the native, 
and naked dignity of man; to the grand elementary 
principle of pleasure, by which he knows and feels and 
moves.”- 

/ ; All this is elementary enohgh as Hartleian psychology . ' 1 b ■ 
The r formal reqognitiph of it will not 
But there ■ , were several"' respects in which 
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recognition of these elementary principles of poetic 
evolution powerfully affected Wordsworth’s practice. 
One of these may ba indicated, though not fully ex- 
pressed, by saying that he endeavoured always to work 
out an emotional motive from within. Instead of choosing 
a striking theme and working at it like a decorative 
painter, embellishing, enriching, dressing to advantage, 
standing back from it and studying effects, his plan was 
to take incidents that had set his own imagination 
spontaneously to work, and to study and reproduce with 
artistic judgment the modification of the initial ^feeling, 
the emotional motive, within himself. There is room 
for an endless amount of subtle discussion, which would 
be out; of place here, as to the exact difference between 
the methods thus broadly stated. It is obvious that they 
tend to approximate, inasmuch as all poets must work to 
some extent 'from within and all to some extent from 
without. The mere fact af using words, the medium of 
communication between man and man, implies a reference, 
unconscious or deliberate, to the effect produced on others. 
But undoubtedly in Wordsworth’s case the reference to 
others was of deliberate purpose as much %s possible 
suppressed. Probably from natural stiffness of temper, he 
could not make it easily, and found the effort, as it must 
always be when it is an effort and not a happy im&tinct, 
embarrassing and chilling. At any rate, if an association, 
to use his own terminology, gave pleasure to himself, he 
did not pause long to consider the probable effect on 
others. If he did reflect upon it when the act of 
composition was over, he was often able to satisfy him- 
self that, if an association which seemed to him just, 
reasonable, and humane, was not acceptable to general 
sentiment, the general sentiment was corrupt. To this, 
as he himself with his* habits of §elf-criticism was fully 
aware, was owing much of his strength and much of his 
unpopularity. By keeping his eye on the object, as 
spontaneously modified by his own imaginative energy, 
he was able to give full and undistracted scope to all his 
powers in poetic coinage of the wealth that his imagina- 
tion brought. On the other hand, readers whose nature 
or education was different from his own, were repelled or 
left cold and indifferent, or obliged to make the sympa- 
thetic effort to see with. his eyes, which he refused to 
make in order that he might see with theirs. 

“ He is retired as noontide dew 
Or fountain in a noon-day grove, 

And you must love him ere to you 
He will seem worthy of your love.” 

From this habit of taking the processes of his own mind 
as the standard of the way in which “ men associate ideas 
in a state of excitement,” and language familiar to himself 
as the standard of the language of “real men,” arises a 
superficial anomaly in Wordsworth’s poetry, an apparent 
contradiction between his practice and his theory. His 
own imagination, judged by ordinary standards, was easily 
excited, excited by emotional motives that have little force 
with ordinary men. Most of his poems start from humbler, 
slighter, less generally striking themes than those of any 
other poet of high rank. But his poetry is not corre- 
spondingly simple. On the contrary, much of it, much of 
the best of it — for example, the Ode to Duty, and that on 
the Intimations of Immortality — is as intricate, elaborate, 
and abstruse, as remote from, the ordinary paths of thought, 
as is, to be found in literature. The emotional motive is 
simple; the passion has almost always a simple origin, 
and often is of no great intensity,; but the imaginative' 
.structure, is generally elaborate, and, when the poet is at 
■ Ins best, supremely splendid , and gorgeous. No poet has 
built such magmficent palaces of rare material for the 



WORTH 678 

he has invested our ordinary everyday principles of con- 
duct, which are so apt to become threadbare, with such 
imperishable robes of finest texture and richest design that 
Wordsworth holds so high a place among the great moral- 
ists, the greatest of moralists in verse. And yet he attained 
this end in his most effectively moral poems, though not 
any means in all his poems, without in the least con- 
fusing the boundaries between poetry and preaching, his 
conception of the end of poetry as immediate pleasure 
serving him as a load-star. m 

His practice was influenced also, and not always for 
good, by his theory that poetry “ takes its origin from 
emotion recollected in tranquillity.” This was a somewhat 
doubtful corollary from his general theory of poetic evolu- 
tion. A poem is complete in itself ; there must be no 
sting in it to disturb the reader’s content with the whole ; 
through whatever agitations it progresses, to whatever 
elevations it soars, to this end it must come, otherwise it 
is imperfect as a poem. Now the imagination in ordinary 
men, though the process is not expressed in verse, and the 
poet’s special #rt has thus no share in producing the effect, 
reaches the poetic end when it has so transfigured a dis- 
turbing experierae, whether of joy or grief, that this rests 
tranquilly in the memory, can be recalled without dis- 
I quietude, and dwelt upon with some mode and degree of 
pleasure, more or less keen, motfq -o r less pure or mixed 
with pain. True to his idea of imitating real life, Words- 
worth made it a rule for himself not to write on any theme 
till his imagination had operated upon it for some time 
involuntarily ; it was lyot in his view ripe for poetic treat- 
ment till this transforming agency had subdued the original 
emotion to a state of tranquillity. 1 Out of this tranquillity 
arises the favourable moment for poetic composition, some 
day when, as he contemplates the subject, the tranquillity 
disappears, an emotion kindred t* the original emotion is 
reinstated, and the poet retraces and supplements with all 
his art the previous involuntary and perhaps unconscious 
imaginative chemistry. # 

When we study the moments that Wordsworth found 
favourable for successful composition, a very curious law 
reveals itself, somewhat at variance with the common con- 
ception of him as a poet who derived all his strength 
from solitary communion with nature. We find that the*' 
recluse’s best poems were written under the excitement 
of some break in the monotony of his quiet life — change of 
scene, change of companionshif, change of #ecupation. 
The law holds from the beginning to the end of his poetic 
career. We have already noticed the immense stimulus 
given to his powers by his first contact with Coleridge , 
after two years of solitary and abortive effort. Above 
Tintern Abbey composed during a four days’ ramble 
with his sister ; he began it on leaving Tintern, and con- 
cluded it as he was entering Bristol. His residence amidst 
strange scenes and “unknown men” tit Goslar was parti- 
cularly fruitful: She Dwelt among the Untrodden W ays, 
Puth, Nutting, There was a Boy , Wisdom and Spirit of the 
Universe , all belong to those few months of unfamiliar 
environment. The breeze*that met him as he issued from 
the city gates on his homeward journey brought him the 
first thought of The Prelude . The second year, of his 
residence at Grasmere was unproductive ; he was “hard. at 
work ” then on The Bxcutsion ; ^ but , the excitement of his 
tour on the Continent in the auturfin of 1802, combined 
perhaps with a happy change in his pecuniary circum- 
stances and the near prospect of marriage, roused him. to. 
one of his happiest fits of activity. . His first great sonnet, 

1 The Prelude contains a record of' his practice, after the. opening 
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the Lines on Westminister Bndqe , was compose 1 on tlio 
loot ot the Do\cr coach, the fiist of the splendid senes 
“ dedicated to national independence and liberty, ’ the 
most generally impiessive and univei sully intelligible of 
lus poems, Fan S tar of Euninq, Once dul she JIM the 
(ro) f oil's E id m Fei , Toussimt, Milton , thou shoiddst he 
Linn / it this Jloin , It is net to he Thou /ht of thjt the Floods 
When I hue Bern m Memory u/iat has Tamed , weie all 
wntten m the eouiso of the tom, 01 m London in the 
month aftei his letmn A tom m Scotland m the follow 
m* ycai, 1803, yielded the Hi /Id nul Gw l and Fk Solitary 
Inapt r Soon aftei his letmn he lesmned Tin In fade 
and Th( Affliction of Mm c/ar et and the Ode tj Duty, his 
gioatest poems m two different \cins, were coincident with 
the exaltation of spnit due to the txmmphant and success 
ful prosecution of the long delayed woik The Character 
of the Happy WcCrior , which lie described to Miss 
Maitmean as “a cham ot evuemely inlooab/e thoughts,* 
though it did not fulfil “poetic conditions,” 1 was the pio 
duct of a calmer penod The excitement of picpanng ioi 
publication always had a rousing effect upon him , tl e 
preparation toi the edition of 1807 resulted m the com 
pletion of the ode on the Intimations of Immortality, the 
c on nets Tht World is too much vithu s, Mcthouqht I s no 
the Fort steps of a Throne, Two Voices are then, and lady , 
tin Songs of Spi ing zuc^t^n the Grovt, and the Song at the 
Fc is t of Brougham Castle Aftei 1807 tlieie is a maikcd 
falling off in the quality, though not m the quantity, of 
Woids woi til’s poetic work It is significant of the com 
paiati\ely sober and laborious spmt m which he vuotc 
The Excursion that its pi ogress was accompanied by none 
ot those casual sallies of exulting and exubeiant power 
that mark the period of the happier Prelude The com 
pletion of The Emersion was signalized by the pioduction 
of Laod irnia The chords of adverse criticism with which 
ib was lecerved inspired him m the noble sonnet to Haj don 
— Hi /h is cur Calling, Friend He laiely oi nevei again 
touched the same lofty height 

It is interesting to compaie with what he actually 
accomplished the plan of life woik with which Wordswoitk 
settled at Grasmere m the last month of the eighteenth 
century 2 The plan was definitely conceived as he left the 
Gei man tow n of Gosl ir m the spi mg of 1709 Til ed of the 
w andei mg unsettled life that he had leil hitliei to, dissatisfied 
also with the fi agmentaiy occasional and disconnected char 
acter ot hi# lyrical poems^Jic longed foi a permanent home 
among his native hills, wheie he might, as one called and 
conseciated to the task devote his powers continuously to 
the composition of a great philosophical poem on “Man, 
Nature, and Society” The poem was to be called The 
Recluse, “as having foi its principal subject* the sensations 
and opinions of a poet living in retirement ” He com 
munieated the design to Coleridge, who gave hmi entku&i 
astm encouragements proceed In the first tianspoit of 
the conception he felt as if he needed only solitude and 
leisiue foi the continuous execution of it But, though he 
had still befoi e him fifty years of peaceful life amidst his 
beloved scenery, the work m the piojected fozm at least 
was destined to remain incomplete Doubts and misgLv 
mgs soon arose, and favourable moments of felt inspiration 
delayed their coming To sustain him in his lesolufcion 
he thought of writing as an introduction, or, as he put it, 
an antechapsl to the church winch ho proposed to build, a 

1 Tins casiul estimate of Hs own work is not meiely amusing but 
also instinctive, as showing — what is £>om« times denied — that Woids- 
woith himself knew well enough the difference between “poetry* 
and such “ valuable thoughts” as ho propounded m The Excursion 

* Wordswoith’s residences in the luke District were Townend, 
Ckasmem, ftom December 1799 till the spring of 1808, Allan Bank, 
from fS08 to 1811 )t the parsonage at Oriasmcre, horn 1811 to 1813, 
Bydal Mount, for the rest of his life 


WORTH 

history of his own mind up to the time wlun he recognized 
the gieat miosion of his life One of the many laughs at 
his expense by unsympathetic cutics has been dnocted 
against his saying that ho wrote this Puli tie of fourteen 
books about himself out of diffidence But m truth the 
on^inal motive was none othei than distiust of his own 
powers He begin this ie\iew of his eailylifc to leassuie 
himself from misgivings wliethci natuie and education had 
fitted him foi his proposed task, partly by elevating his 
mind to a confidence in natures special destination, and 
pattly making practical trial of his poweis m a simplci 
w oik He tuined aside from The Prelude to piepnie the 
second volume ot the Lyi ntd Ballads and wiite the explan 
atory Pieface, which as a statement of his aims m«poetiy 
had paitly the same puipose of strengthening his self con 
fidence From his sistci’s lour ml we leam. that m the 
w intei of 1801-2 lie was “hard at work on Tin Fcdl n ’ — 
the original title of The Eucur+on But this experiment 
on the laigci work was also soon abandoned It appears 
fiom a lettei to his friend Sn Geoige Beaumont that his 
health was far from robust, and m particular that he could 
not write ’Without intolerable physical uneasiness We 
should pi oh ably not be vuong in connecting Ins physical 
weakness with lus rule ot waiting foi iavouiablc moments 
His noxt start with The Prelude , m the spring of 1804, 
was moie piospeious , he dropped it foi several months, 
but, lesummg again m tho spnng of 1805, he completed it 
m the summex of that yeai But still the composition of 
the gieat woik to which it was intended to be a portico 
proceeded by fits and staits It was not till 1811 that 
the second of tho tlnee divisions of 1 he llduse ultnn dely 
named The Excursion, was ready for publication , and ho 
went no further m the execution of his gieat design It 
is possible that he had his own unfinished piojcct m mind 
when he wiote the sonnet on Malliam Cove — 

“ Mid the wutk of Is md i&, 

I Things income lcti md purpostb betn-yed 

Mike s i Ida transits o a thought s tic ^lvss 
Than noblest oljccts utttily decayed * 

We shall speak presently of the leception of Ike Btcur 
sum Meantime we must look elsewhere foi the vntual 
accomplishment of the great design ot The Recluse The 
puipose was not after all bctiaycd , it was leaily fulfilled, 
though not m the foim intended, m his vanous occasional 
poems In relation to the edifice that he aspned to con 
struct, he likened these poemb to little cells, or atones, and 
sepulchral lccesses, they are leaily the completed woik, 
much naoie firmly united by their common puipose than 
by any formal and visible nexus oi words Formally dis 
connected, they really, as we read and feel them, lange 
themselves to spiritual music as the component parts of 
a great poetic temple, finding a rendezvous amidst the 
scenery of the district where the poet had lus local habita 
tion The Lake District, as transfigured by Wordsworth s 
imagination, is the fulfilment of his ambition aftei an cn 
duung memoual The Poems collected and published m 
1807 compose m effect “a philosophical poem on man, 
natuie, and society,” the title of which might fitly have 
been The Red use, “as having for its principal subject the 
sensations and opinions of a poot living m retirement ” 
As a lealmation of the idea of The Recluse , these poems aie 
fiom every poetical point of view infinitely superior to the 
kmd of thing that he projected and failed to complete 

The derisive fury with which The Extur sion was assailed 
upon its first appearance has long been a stock example of 
critical blindness, conceit, and malignity And yet, if we 
look at the position claimed for the Excursion now by 
competent authorities, the error of the fiist critics is seen 
to he not m then indictment of faults, but m the pro- 
minence they gave to the faults and their generally dis 
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respectful lone to waids a poet of WoidswoitlTs greatness 
JeifiG) s petulant “ This will ntvu do, uttered, piotessedly 
at lerst, moio m son aw than in anger, because the poet 
would peisist m spitu of all fuendly counsel m misapply 
mg Ins powers , 1 his become a bywoid oi ridiculous critical 
eoeksuieness Bat tlio cunous thing is that The Ex in^ion 
has not “done/ and that tin TVoidswoithnns who luvji 
at Jeffrey aie m the habit of iepeitm 0 tire substuiee of 
his ciiticism, thor Jr in more fcempciate and becoming 
hn J=> u , i,.e Llius Dem Chuuh, m a uitieism at once 
y mpitketic andjudiuou , aitei the usual fling at Jeffrey s 
insolence 9 goes on to s ly — 

‘ In TJ 1 i 6io t md Ihb P clalu Lhuc le ^ issagts is 
in i^mlicait s } tiliajs |cctcv i vviol hut thoyu o not sj; c curious 
ot the conte tin winch th > uc emUdhd m l will Inn sjitc )1 
thuu dees net t my ibug with it the it ulus honest enjoyment 
A\ jci 1 on hcciust we must - 

This is the vdy ubstance of Jeff ey’s criticism, which was 
far tioni bun b umcsonedly d minatory, as the following 
will show — 

‘B silts those moi( eaten ltd passages of mtucst oi beauty 
win h w line quoted and omitted to quote, theic tie scattered uj[ 
in 1 down the be ol , ml m tlic midst oi its m ist it] uVnv e \ oitions, 
a my quit nunibei ot single lines md images thit q ail lc liko 
^ems m the dcseit md st title us by an intimation ot the great 
poetic poweib tint lie bulled m the lubbi&h Uixt las been Reaped 
u auntl them * • 

Jeffrey, it will be seen, was not blind to the occasional 
felicities and unforgetible lines cclcbritcd by Colcnd^e, 
and Ins general judgment on Th Ev< union has been 
abundantly ratified It is not upon The Ejl<%h non that 
Woidswoiths reputation as a poet can ever lest, whatevci 
detencc may be made for it as “a chain ot extremely 
valuable thoughts,” varied by passages ot lofty oi quietly 
beautiful dcseuption, mvigoiatmg exhortation, and gentle 
pathos The tw o “ books ” entitled The Chiu thyai d among 
the Mount ui?ib are the only pails of the poem that denve 
mm h force from the scenic setting, if they had been pub 
lishcd obp irately, they would probably have •obtained at 
once a leception veiy different from that given to The 
Extumon as a whole Ike dramatic setting is meioly 
dead weight, not because the chief speaker l> a pcdlai — 
Wordsworth fanly justifies this selection — but because the 
pedlai, as a personality to be known, and loved, and 
respected, and listened to with interest, is not completely 
created Wo know Uncle Toby better than feternc, but we 
do not know the Wandoroi so well as Words woith, and 
consequently wo aie more easily bored by him than by the 
poet speaking m his own person as ho does m The Prdudt 
Hts cheerfulness after reciting the tale of Margaret at the 
mined cottage is almost offensive, the assigned motive 

1 Iht lively lawyei, to whom reviewing was i lccieation, obviously 
enjoyed the process of <e slating” more than is quite consistent with 
Ins btiong protestations of sonow ovei the poet s waywardness , but 
it should not be overlooked that lie did make ample acknowledgment, 
when he lnd sated himself with denunciations of the Waudeiei s ver 
bosity, of the power and heiuty of isolated passages In the seeond 
pait of his ai title, indeed, he quoted so much tint wis admirable that 
lie coniessed hmiselt disposed to icsemd his scveie judgment, but le- 
perus d oi the Wanderer s arguments eonvmced him that it could n >t 
be lescmded Jcifiey s cutieisms in then entirety aie dead and 
Imned, except tor the professional student, hut even cxitics have then 
humble lights, md it is time tint his four opening wolds should ic 
< u\e the pnvile^e oi mtei ment also, if they aie not to be iauly 
mtuiret( l Hu criticism of Tin White Doe is valueless enough, 
because tlic sentiment of that poena is moie abstruse, less palpable to 
« the munin^ lculcr, hut what he said of lhe Exourtun has simply 
been lepeatel m dullei language by the Woidswoithians who have 
demunetd hrs an og ante m danng to say it 
- Ward’s Lnghsk Poets, vol rv p 13 Mi Myers and Mis 
Oliphant might be quoted to the same effect 
d In joining The Prelude with The Djcoursion, xn the same condem- 
nation, Dlxh Church goes futhei than Jeiirey As a poem The Pie 
hide is infinitely superior, its autobiographic d chai utcr giv es it a 
eet tarn unity, and xt contains a gieatu numbu ot lofty passages in 
Woidswoiths but vein 
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for it m the beauty ef nature tint lcmnns though the 
pool biokon hearted woman is ..one la liaidiy lu 0 hu th m 
the eli 0[ bieil scullion’b philosophy in Indtim Sn n h/ 

1 i He is dead lie is cm tain lj dead/ b ud Ob^di ill ‘8 > 
am not I, said the foolish scullion 1 

Iheic can be little doubt that adverse criticism had i 
depressing mil uencc ou Woidswoiths pe wtical powe , rot 
withstanding lus nobly expressed dcham of it aril Ins 
detei urination to hold on in his own pdh uud>tml d 
Its eife t in lbtaiding Lhe ale of hi 5 * poems an 1 thus de 
pnivm^lum of the legitimate fuuts of hi industry w is 
a favourite topic with lum m his latei yens hut th 
absence ol genei d appreciation, an 1 the lidienl f \ h it he 
considered his best and most distinctive work, contributed 
m all probability to a still moic unxoi tunate i csult —the 
premature depression and deadening of his powers lit 
schooled himself to stoical cnduiarftc, but ho v is not 
supei human, and m the absence of sympathy not only w is 
iny possibility of development cheeked but he ec sc 1 to 
wute with the spontaneity and rapfcuie oi his eailiu ver e 
like common* theory that the maiked stiffening ot Ins 
poweis alter lb07 was the effect ot age only may be true 
but the coincidence of this falling off with the taluic < f 
the strenuous effoit made in that year to conqu i the 
hostility of critics and the mdiffeienee of the public makes 
the thcoiy exticmely doubtful a^ x^ hole truth Woids 
worth’s tiue nature is often misjudged under the fallacy 
that the pieachei oi high and serene ioititude m the free 
of failure and misioitune must himself be imprenur table 
On the contrary the myst eloquent advocate ot this heroic 
vntue is the man who most feels the need of it m the 
hailty of his own temper It is on locoid that Molds 
woith, with all his philosophy of consolation, did not ersily 
lecover suenity altci domestic bereavements, and we ^o 
very far wioug when we confoifnd his proud and self 
reliant defiance ot criticism with insensibility to it oi 
power to use at will above its disheaifcenmg and benumb 
mg influence • 

Tor five years after the condemnation of The Ej tuition 
Wordsworth published almost nothing that had not been 
composed before The chief exception is the Than! sqmnq 
Ode of 181G He was occupied mainly in the task of 
putting his work and Iris aims more fully before the 
world, maintaining his position with dignity and unfhnch 
mg courage, so far unmoved by criticism that he would 
not alter his course one jot for tke sake ot pubiio fav our 
In 1815 he published a new edition of his poenio, m the 
arrangement accoidmg to faculties and feelings iu which 
they have since stood, and he sought to expLm his 

1 Chailes I imb^ review of 2 he Duunioiu in tlio Quartet l if (Oct 
1814), m spite oi the editor Giffoid s modihc ations, lemuiiu the most 
sympathetic ot competent cutiusms ot the peon In one point theic 
is an ovei sight, significant of the mdeimitcnebS ot Woidswoiths ex 
position, Lamb supposes the convex sion. of tRt Sol taiy to be accom 
plished within The Ltcuitbcn It was ically xesuved foi the thn l 
pait of The Peohn It was the poet s intuition as expressed m 1 is 
conversations with Miss Fenwick, to cilect this conversion not by 
aigumcnt, but by cniying the sceptic hack to Ins mtive Scotlxnl, 
makmg him witness of a saeiamfnt suvrcc, and making only assoti 
ations thereupon leasseit themselves this would have bten m 
accord nice with his theoi y ot tlic v ilue of eaily associations Wli it 
mikes the position oi the Solitary a little difhcult to gi asp it hist ^s 
that Wordswoitli on pnnciple, does not piesi nt tins char eta m * 
marked contiast to the othei chiraiters m thejeem, but rithci bvs 
stress on what he has m common with them, tender htailcdness tc 
waids suffering and intense enthiL nsm xoi natuic , hence it auss*. 
that the rcada cannot sec without some study what it is that the oiliu 
mtulocutois hnd lacking m hnn, and ann at supplying to him 

6 fstv M itthew Arnold heard him say th it * ‘ ior he knew not h iw 
many yeais his poetiy had ncvoi biou to ht him in enough to huy his 
shoe strings ” (prelace to S faction, p v ) lhe htei il facts aie th it 
he received £100 fiom the Longmmb in 3800, and nothing more till 
he wa sixty five, when Moxon bought the copyi^ght of Ins wntin 0 s 
foi £1000 {Pi oee Work$, m, 437) 
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l iu pesos no 0 comp] tely than b foie in m essay on 
‘ X octij is a S u ly I ti the same y cai lit w as persuaded 
to pnllish tin If lint Do of Byl tout wiitten mainly 
ujit yeais It tore In paid} poetic drum the M hi 
D e ou ht to bt ranked imon*, tl c mo t pciLct of 
Mouiswo ths poem the nust completely successful 
txlibili n cf his finest qmlitie , northern is the peculiar 
musn. of ins \uso in i hap p ily sustained oi moie ] u 
tutl} m humary a ith the noble anil tenia icthn 0 
■which hcic s|im & > is it ii m infinite depths to flow 
lonnd and sul due the tn^ic a^< ny of the madi its Lut 
Ttfhc} wli> w is much too bus)* i nun to entei into a 
vein oi poeay so icmotctrnn t arnmon lomautic ocntiment 
would hue none of tin )) h t D he pionounced it 

the ui) wo st poem ciei wnttai and the public too 
lcxdil} endused his ju<1 meui I wo other perns with 
whnh MouLwtith made anothei appeal w cl tint mne 
successful l t t 1 ll, written m 1738, was published 
m 1819, and at the instigation of Chailts L^mb it 
was followed by Ike W qjono, wiitten m 1S05 Both 
wue meicilcssly iidiculcd and parodied these tales 
fiom humble life ai wnttcii m ‘W’oidswoith s most 
uncomcntnnxl s tale and with them emphatically “not 
to sympathize is not to nndustuid but when th y ne 
lead syrapathcticadj the} aic felt to ho wiitten with the 
spontaneity and fi of the poets most inspired 

moments although they aic int in his hph senous \ein 

Me anti ne the meat design of Ih B Ins languished 
The neglect of whit Woidswuth h mself eoncened to ho 
his b st and most eh laetenstie woih w as not encouiapn^, 
and tlieie w is anothei ltason why the pdiilosi pineal pxem 
on man natuu, and society did not make pi op ess Again 
and u,xin m his poetiy Wordsworth celebrates the value 
of constraint, and the disidvant ago of ‘too much libeity, 
of unchaifeied lieedoiA 1 This thou 0 kt was impressed 
upon him by his own expeuence Theie was ‘ too much 
libu t> m his vague scheme of a philosophical poem 

He needed moie 0 * the consbiamt of a definite foim to 
stimulate his w 01 king powers to prosperous vigour The 
formlessness of the scheme pi evented his working at it 
continuous!} JItnce his “philosophy was expies^ed m 
casual disconnected sonnets, 01 m sonnets and other hoit 
poems connected by t\e simplest of all links, sequence m 
time 01 place He tumbled upon three 01 fom such 
senal ideas 111 the lattci pxit of his life, and thus found 
beginning and end for 1 chuns of considerable length, 
which may be icgai ded as fiagmcnts of the project which 
he hid not sufficient eneigy of constructive piowei to 
execute The hornet on the Bite) Duddon, wiitten m 
1820, follow the uva from its source to the sea, and toim 
a piatfcial embodiment of his philosophy of natuie The 
Mr lenastual Snmete, written m 1820-21, trace the 
history of the church fiom the Diuids onwaids, following 
one of the great streams of human affairs, and exhibit 
part of his philosophy of society A tout on the Con 
tmput m 1820, a torn m Scotland m 1831, a torn on the 
west coast m 1833, a toui m Italy m 1837, furnished 
him with other senai forms, serving to connect miscel 
Janeous reflections on man, nature, and society, and his 
views on the punishment of death were stiung together 
m still another senes m 1840 He sought xelief from 
“the weight of too much liberty” m this voluntaiy 
subjection to serial form, taking upon himself that 

“ Consti amt 

Whtmct oft invigorating transports flow 

That choice lacked courage to bestow 

His resolute mdustiy was productive of many wise, 
impressive, and charitable reflexions, and many casual 

1 See the Jffim fiet &c , The Voss cf Kvlstone, and 

the Odd to Dvty 
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felicities of diction, but the proet vei} seldom leached the 
highest level of his eailiti msp 11 ations 

TVoidswoith was appointed poet lauieate cn the death 
of Southey m 1843 His only official composition w as an 
odt on the installation of the Piinro Const it as chan 
telloi of Cam budge univeisity m 1817 This was his 
list wilting m vcise He died at Lydal Mount aftei a 
shoit illness, on the 23d of Apnl 1850, and was buned 
m Lt Lisina t ehnch}aid 

It w as M oi Kwoith & own Icsuc th it thac should be no elaboiato 
uticism ol his] etiy ^ili^ 1 sn li is int le n 1 sp e led "We 
lmc ilitaly 1 ienc l to Lirnl s &t\titly elite i ltvitw tf He 

I n 71 pi Si 4 ml t C ltn l b t s aitieism m the 1 of 1 lu 0 
J ie x it (1S1") n is last t ,ctl 1 with the cuthusi stic and 
unit uvcl champ 1 nslip of V\ llson in J l ? 7 cood $ M ji^b m 1 
suits i aiiicks fttwtcn 1819 ml 18~-(s ol / tw / 67 1 

A if) f im Ithctuiiuiu.pniitiii ^\oi l waith sicputaticn 
li aa 1S20 to 18 0 l)e Quince} siys it was militant'* fiom 183 ) to 
1810 mum] hint by 18 0 tliue wuo si^ns ol icaction but 
tl ouAi the hn rt iu 0 t of uiti 1 m Ins It ciuo mat ]udcial tl uo 
has 1 toi 11 > f din b oil 111 v nuati nil W 01 Iswalh s chai 1 t 1 01 
aj pu lati 11 ci 1 is lest w ii Am ng uiti s tint ut S]tci lly 
intoiestn ^ for vai 1011 s itasons w may n ution I)t Oum ey ( W ?7 
vols 11 an l a ) S 11 Hunj ia}loi (W 1 vol a ) Ccoi^cl nmlcy 
(7 o aj<}) Mathew Aiioll (j 1 fate to S h t oi) Mi SwmluiK 
( Vibutlmies) Mi F W H Mj h( Men of L tteis sen s) ar l 
Mi Leslie bttphen ( Uoau> naJ ha j od suits Wox Isvs ith s 
Ltkia* ) <, 

\\ 01 lswoitli s wiitmgs m pios lm e 1 ten c llect 1 b} Mi C losut 
(Lcnlon lb7b) Ills 11 ti n tout an the ] ltvnusly uiq ub 
li&hel Ai l jj JO) a, 1 c 1 7 / 1 l ti 1 wntttn m 17 Jj Vtsil the 
son tiact on tic Con if 1 of C t 1 (180J) and tl 0 ] hti al 
alutsss TUI i t h li rst/Tl s7 ftd(lblS) 11 c 1 all cf 
thiu volun es is inadt u] 1 v mtlulni-, 1 tl is notes p i cts S-t 
W 01 Isuoith s Uni b to 1 7 0 laH on^mallp ap peaicd 111 IblO is m 
mtioduition to 'Willmsons holed } 1 n in l was lust puHishcd 
sepai attly 111 1822 

1 ht stai laid thtions of W ar Iswcith aie AIo n s siv volume 
e htion 011 *, nally s ttltd l y tin poet himself m 1836 7 i»d Moxou s 
single volume double oohmm e Ution suitticnel by tin pott m 
184 o A ai chill] annotated edition 111 nine laigt v lumts, by 

I I of km s ht is in cmisc of p nblmatio 1 It contains 1 useful 

thiontlogi d talk oi the po ins and the luthoito uxipul hsht l 
part of 11 e*h lust is promised foi the ninth volume Pi of 
knight s b 10 k on The T jl sh Lx7o Dist teb is also useful to 
mmute stu lents oi \\ ordsworth (W M ) 

WOBKINGTON, a seaport and market tow n of Cumber 
land, England, on the^outh bank of the Dei went, where 
it enteio the Solway Fnth, and on eaeral blanch lailway 
lines, 34 miles southwest of Carlisle and 311 miles from 
London by rail The Dei went lb crossed b} a stone 
budge of thiee arches elected in 1811 In the moic 
ancient pjoitions of the town the streets aie narrow and 
lireguhi, but theie aie now many spacious street with 
handsome houses and shopas The ancient pan^h church of 
bt Michael was rebuilt in 1770, and, this building having 
been destioyed b} file m 1887 anothei is now (1888) 
in couise of election The other pullic buildings aio 
the jubilee hall, the assembly rooms, the temperance hall, 
the nechamcs’ institute, the mfumaiy, the new covcud 
market, the customhouse, and the bonded w alehouses 
Hear the town is Woikmgton Hall, the scat of the incient 
lords of the manoi, a quadiilatcial castellated stiucture m 
great part medem, but still ictaimng some of the ancient 
100 ms, including that m which Maiy queen of Scots is 
said to has e slept when she escaped to England aftei the 
battle of Langside m May 1568 The haibom is umaik 
ably sate, and has been improved by the construction 
of a breakwater 600 feet m length The Lonsdale dock, 
4J acres m extent, was opened m 1862 In 1886 37 • 
vessels m the foreign and colonial tirade (19,806 tons) 
entered the p>ori, and 24 cleared (10,495 tons) , 1687 m 
the coasting tiade entered (197,487 tons), and 1682 cleaied 
(206,404 tons) The value of the exports of the produce 
of the United Kingdom m 1882 was £181,012, but m 
1885 it was only <£13,845, and m 1886 it was £38,468 

The chief exports are pig iron, lime, coal, steel xails, and 

* 
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stoel plates The value of the imports of foiei^n and 
colonial merchandise in IS ">2 was -£57, 513, but since 
then it has declined, and was only £16,262 m 18s5, and 
£27,44 S in 1SS6 A considerable propoition of the mi 
poico aie, liov evci, fiom the ports of the United kingdom, 
the pnncipal items being non oro and moulhn sand 
In the neighbourhood there aie luge collienos, but ihe 
chief industry is th( manufacture of nob and steel by 
the Bessemer and Semens process There no hr^e 
blast lurnaocs engineering -works ind brlt ml livot ind 
fcmplate works lion shipbuildings rlso carnal ci 2 
\csscls were built m J.6S6, ol 39 s>G tens Tne \ opulaticn 
of the mban o imtai} district (aiea Gil acres) m 1S71 w a 
707 wluch by 1661 hid increased to lo, jQb In loS2 
tire aiea was extended to embrace 3 163 ames, tht popuia 
tiou of tli xi aiea m lb71 bem^ b41 3, which by lb si Ind 
mueascd to 14,o71 The town is about to be incorporated 
(ISSs) • 

'WQltlvSOP, a market town ol Nottinghamshire, I ng 
land, is sxtuited on the Chesterfield Chnil, and on the 
Manchester, hhefheld, and Lincoln Kail way ind the 
Midlmcl Itulway, 10 miles east south < ast#of Sheffield 
and 14b k hom London It is a well built and pleisant 
country town, with con&ideiable tracts ot antiquity ihe 
church of St Mary and St CuthbciE is an old*pnoiy 
church, once divided intern illy into two buildings the 
eastern dedicated to St Muy bem^ for ihe use cl the 
canons ind tne western dedicated to St Cuthbert foi the 
parishioners When the priory was demolished at the 
Keformatioi only the western portion of the church was 
spared, and for many yeax& it was m a dilapidited con 
dition until it was restored with Peipendiculdi additions 
Behind it ‘ue the rums of the lady ehipel, containing 
some fine Eaily English work # lhe priory gatehouse, 
chiefly m the Decorated style, now foims the entrance 
to the piecmcts of the church It is supposed to have 
been built eaily m the 14th century by the thud Lord 
Fui nival when the maiket was established Of the 
pnoiy itself the only remains are a will at the noith 
west coiner of the chuich winch includes the cloister 
gateway There was a Normap^keep on the castle hill, 
but no lemams of the building are now lett r lhe 
magnificent nranoi house, built by Gilbert, fiisi cail of 
Shrewsbury, and occasionally occupied by Mary queen of 
Scots during her captivity under the sixth call was m 
great pait destroyed by file m 1761, while hemp* icstoied 
at great expense by the duke of Norfolk, and when the 
estate came into the possession of the duke of Newcastle 
m IS tO the mined portion of the mansion lemaimng 
was removed and a smaller mansion built ncai it The 
ecclesiastical palish of St Johns was foimfd m 1667 
There is a com exchange, elected m 1851, m the Venetian 
style, and a mechanics’ institute, erected in 1S52 Form 
eily liquorice was extensively giown, but malting is now 
the i lincipal mdustiy A large corn market and a cattle 
and horse fair aie held The town also possesses brass and 
lion foundries, agncultuial implement works, saw mills, 
and chemical works The population of the mban samtaiy 
district (18,220 acies) was 10,409 m 1871, and 11,625 
an 1681 

Woiksop occurs m Domesday ns Wither eoje By William the 
Conquer oi the manor was bestowed on Logci de Basil It sulso 
qucntly passed to William de Lo-vitot, who m 1103 founlid a 
prior y for Augustimiu canons lodicatcl to St Maiy IT cun the 
Do Lovitots it passed successively to the Fmnivals, the Nevilles 
the Ihlhots, euls of Shiewsbiuy anl the Howards, calls of 
Arundel and afterwards dukes of Norfolk By the duke of 
Noilolk rt was sold m 1840 to the duke of Newcastle whoso 
countiy mansion, Uuxuhei, is m tlio pan h In Dteembei 1460 
an engagement took place at "Woiksop between the foiccs of the 
duke of York md those of the duka of Somerset 

See White ^WorX«op 1 S/5, and lessons, GuuL to Worksop 1S88 


WOEM This woid has no definite r mficar c m 
modern a olo^n al ebssi reation it i» const mtly xp pile 1 1 r 
seveial jhyhcf the animal km dom v Inch have t r Lie 
most part no \ ccial relations to eieb ether L} 1 i us 
the I atm cquiv alent Vermes ? w is apphe l to the lit ic in 
divisions ot Moliu^ca CuerMFiA, Pici y \ jllxi 
evu Lchino >1 1 \i vt v {n ) as well r *o these u mils 
wiirclr arc m miny current text bool & of zoelo^y vituq 1 
to 0 ethet uuder the bairn name 1 The & r j i t [ s 

u^ed, for e am] le, by Cla is includes sever il di tinct 
]hyh, vi/ Njcmv/oiui v. (j i ) PI tty t itJ \ eo 
Pnixati^Xs Tuj SS > \is and jCrtviuoi %) l l a 
iixj (/ i ), Chit fnatht (see bAum), ( /ftp \ u. 
Anxlliik), LoTirxrx (/i), Bibo/Iu/a (see Li u) 
C h xtopud ( 

i he th itopod i are divided into Oh go h i ta ami 1 f / / f i 
winch have been shortly tieited #f, tcgetl er v ith I> & 
cjphoia aud ( tphyrea, m the article AvftLmD v (/ i ) lire 
leech and its 1 indied (D*s jphot i) have boon m e lull} 
described m anotbei article (Lelgh, q v ) The \ rest it 
^aitrclo will treat of the earthworm and its mimed ate 
allies r ihe"eaithv oim belongs to the older Oh/ hiti, 
which also mclpdes a number of frcshivatei fcims, th se 
latter Oh/ochxta have been distinguished as U L n 1 ’ 

from the earthvvoims oi "lanwte Thae aie, low 
ever, no stiuctunl 
jieeulnrLties oi any 
importance which ab 
solutely distinguish 
the tcnestnal from 
the aquatic forms 
k ithwoims are, iff 
is tiue chaiacten/ed 
by the simplicity of 
their setn by the 
absence of cilia upon 
the body, by the 
thickness of the 

body wall, which mi 
plies an increased 
thickness of the mus 
eulu layers, and by 
the thickness of the 
inter segmental septa, 
paiticulaily m the 
antenoi region of 

fhp hnrltr All tlip^r ijtQ 1 — Biapami of Vai lain \ m 

tne ooay aii xnesG t ltetxtclI i cll nc tus v f < 

structuial modlfica- nents rora tH \tntiol si fxtt 1) hn 
tions, howevei, are so 
obviously connected 
with the density of 
the medium m which 
they live that they 
cannot he held to be 
of primary import 
ance On the other 
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L set, 

l 

f b dj of CtocI it i 1 1 1 *) 1 Sfi 

merits c ntinn*, spumitl c\ tl o s cl 
^lich we inleated 11 btenat b i i 
ductl p us 1 scenent b linn; m le ] ics 
P 7 ti at and list se*,mci ts ot cl t Hum R 
4 arthoi il ? rj> onfices of 6»pc a ill ec 9 
oulidlious 2 nileioics n l"tl i 1 1 th 
segments iir the aiutn c& f tlieiti i C / i 
chxt t the i>j cm atl ecU \ oics ire b t ve n s t, 
menta 6 ail 7 7*tnl S 8 and J tl c vr 1 1 U 
poles uj or the 14th ind the m ilc poi cs o| ih 
18th segmert in ill the hemes the l 1 1 rl d 
poies sue indicated by dots u l tl e set e b) 

hand, there is no 8tlokcs 
deep seated anatomical char act ei which distinguishes cutli 
worms from tho freshwater Oligodiieta An article on 
earthworms must therefore necessarily include an aee< uut 
of the aquatic and mud inhabiting Ohgochita 

The Oligocheta xange m size fiom a few lines to several 
feet m length, the large eaithwoim from the Cipe ( ol 
ony (Mmochseta utppi) measuies 5 or 6 feet in length 
when fully extended On the whole the teuestxial forms 
(earthworms) aie iaiger than the aquatic forms The 
Ohgochotta aie found all over the globe, but at present 
no details of value can be given as to their distributional 

1 (xegenbaui, MtmunU of Comp A not , truas, 1878, Glius, 

Tad Book of Zoology, Eng tms , 1884 
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uus 1 As mi Jit U limined ficm then srft perish 
ill bo lies, nothin n is known iu>putin b the distribution 
d the 01 / h tit m pst tine 
11 mi | ion in it lmi taivtie of tli Ohj h*U as of the 
(J f j / ^ tonll) j tl c s n ml lit it ion tf tli 1 r ly tht loly 

1 linl India s i its of c i i nts i metini i s win lntstnllt 
cl tli i n t 1 h in tl 1 \ st f lms this in tinitusuiis 
B u \t n lh ii d li scnco f ti u siciso follows miesyou Lm., 
wtli tli lit n il bvi kis t tl 11} Mtj ai 1 m Hit ills 

2 sifioi t tli ot lh in uth i is ut tli fust s nt, 

wl i li is u uilly u i] tou l 1 with s t in fi nt it tli n uth i-> 
i { i i il 1 1 tins 1 it ci is 1 ltd m soi ic 0 / j 1 d i {l c h da , 
i * / I ) 

p ly i 1 ( JJ 7/ — Iii all 0/ t hit tin o lay us cm Ic distinguished 
ill in tli k ly ^ U— (1) an cut i jil i us vlihs u t s i 1 U it 
mil it (A i cn ulu mus lehy i ( ) il iw.itulm inustl hyei 
■\V i tl hi tl 1 1 st namt l is the \ lit n il lmm^ of tht 1 iu 
( tit tl i i — Dm n b scxml n ituuty ccitun d the se m nts of 
tl l lyin// ih cfsanlothi euthwoms uni i n i i liiu b om 
i} i manot win h is ciu^c 1 1) the U\ loj m nt it sevu 1 hyeis d 
umalluUi diiilskntirhth qil unis Amii b Llie Iiuch 
( / n I n 1 ill Ely 1 dn^ 1 i Into luh) the (litcliuinis 
on the mtmy tuimsh l with an qileini 1 hyei only one i 11 
thick s m at these cells k emit hi ^e an 1 Am lulu In these 
l jmts t i Ini is iq ts with eutliwoun The sccittion of thest 
b hn Ism 13 f i m tin u o ninwlu li tli c^gsait Vjositcl, but if 
a| } ens to bt also use 1 to aita h mein i lu il to thu dining topu 
htion Lht clitellum is umuisil unong the 01 $odi&,t t Mo uti 
jat y nl C) 1 it i wcu toi some time consi Intel as n excel fci n 
to this rule, lut a clit lluui lias u cntly ken dui nstntel in 
tins two qmciaby Loumt(t7) ind benhaui (7) The clitellum 
m outliwoims iicieL oe^-f^less than tv j iiginents anil in 
I\ ) da it t n Is ova twenty s \en 
S ti — these aie univci silly fciuil in the 01 go Mi lut (liflei 
m then sliqt as well is m then numlu anl nnn^eiuent m 
dillcient fmulios In the 11 ijonty of fa ms the setc aic Uspiscd 
m fuu lon b itu I111 il lows the b te in each of tli se lows in ly bo 
coiupai itivcly nunieious (\tndt noiphi) 01 may le limited to two 



1 1 r 2 —Seta of Oh jock ita a peni U seta of Pcriehmta 1 eyJo#i a 1 exti emity 
of puualseta of Ac 7 tl d this (xftiM Hoist), c seta ot (Ti Och » ta (Petiu) d 
seta, pf l m t 1 is c seta of v t I ih a f g sitic of Poke ill! 1 to mat 1 
) 1 ; seta ( f / m myites h ioj aftu Vtj loi sk>) 

Ziimbnovlidv ond ma^y euthwoims) In Aamtftodnlus multi 
ponw and other eaithwoims the eight sets iu no lougei m pans, 
butsoparatcclbyiuaily eyumlentniteivals In Wroth ita(kg 1,D) 
and JDiachiiU each segment his also ei to ht s l*e, but these aie dis 
posed moie 01 loss altouiatdy m suicessne segments In the 
foimoi oi those two gaioia as also m*J 2 udi ilus, petuliai stiuetiues 
ol a clutmous natuie exist between tho individual sots of a 


1 The genus Acanthodi ilus is almost entirely Antuctic m its range 
li oems m Patagonia, S Ocoign, Kerguelen s Land, New Zoalanl, 
Cape of Crool Hope md other parts ot Afuca, Mvhgobcai, md New 
Ciledonn Pm ulixta is charicteiibtic of fcho Old and New Woild 
tropics, particularly of the foimer, in the Old World it ranges from 
India to Obma an 1 J ipan an i through the Indi m Islands to Austr ih 1 
and New Zeilatul Australia has the puuhai genua Mcgustohda, 
Notosaotei b, and Oryptoch ilus, but the gieatesi number of peculmi 
geneia are fraud in the Neotropical legion In Europe the most 
ehai mtenstic geueia ire Zumbncus and AUolobophora 1 these are 
found in most other pmts of the world, but it is possible that they 
have been accidentally imported 
* These figrnes lefefto the £< Literature, n p 684 


segment tli se iu sinnlu i coitaiu stiuctmcs des libel m 
ti 7 id t 1 \ \cjloAsky (15) is ab ltiae setc then pcsonro m 
l hiti ml Illinium miy mbcite that the nunibii ol set in 
thes woimslusl 11 ic iu 1 horn \ cHHin nous c 11 ol louncl each 
si^nunt su h is exists 111 tho f mil} la chit id e (I g 1 t) 

Amon^ tk \cil no jht theie aie dcliLatu hui 111 0 setc x\ hicli 
l iss by liumcious mteiiiielnte loims mt> & tx with a biluicito 
c\ti mity m many limicobus font s as in faithwnms the site 
ai simple 111 f ljn tnlmg lr 1 siiAdlycuivcd xticmity Ihc 
s 1 11 dc\Ll)jol 111 tic liitcnoi ol cells ol ectodcimic on b in, 

s[ ual mus Its cli t th 11 mo\cments 

( to 1 — I lie Ot 1 Ixti 111 e otli 1 Annelids lu\e a ccclom G 1 m 
win li is ioiin 1 1 y tho » i\ iticn of \ aiud mcsol listie sc mites 
tl mtcib^,muil il sqtn [ les nt the w ills ft cich two ad]a nt 
sount s the 1 lsil n 1 vaiti il mesentcuos whi h m tho^/ d 1 
ini 1 h su jenl the _,ut fiom the b d\ will 11 e lai^dv ilsent 
m lie Oh jo 7 it 1 tk fiatns ol cili pan ol & mutes k 4 ommg 
(otiluiuous Uxccscf th dnsil m s nt q aie nut with 111 sonu 
t ims m almost all flu \ 011 ti il mi scuta y ja istb to 1 b ieat extent 
m 1 sheet whielisusyen Is tlu vaiti illlrod \es&clfiom*he 111 test m 

The c lorn communi ites with tk extenoi ly # the nejhudii 
ml diuts cl tl cuju luctivc oi^m^nd b\ cciUin dois illy jliocd 
yoies This litta ue sem tun s ji sent only on the lei l seg 
ment (6 7 ihi s ludnnny 1 [intie 0 en ia) smutmus on the bo ly 

segments also [Indijt/ bid 1) 111 the majonty ot outhwoims they 
ay j tu to xistonly on the bo ly sc b mtn fcs anl the Inst one docs 
not usinllj ij^peai lefoie tilt timd and fomth se b ment In Pon 
t d this arc! a few othei species the tloisal yoies uc cntucly 
al sent Ihe c doni is I111 d with a ] entoncum the cells ot win h 
exlnlit dillcient chu^fteis m dill lent 7 aits if the body The 
mkstii%is co\oiel with a layet oi lai a e cells containing numetous 
gi mules this edlulai investment was onqnally dcscnbel as 
hq itic but it is now known to ha^e no id iti n to the ahmcntaiy 
in t The iti\ estig itions ot lull cntbil (16) show tint these cells 
ue eonccinel with the rxci toq function 

A u ui S )d ? — This consists ot (1) a pan of cciebial ganAia Neivous 
connerted by a cucumctstpln^ al nn^ with 1 chain ot venti ii system 
ganAia u 1 m 0 e l in pans— a p 111 to each si b mcnt (2) a sy stem of 
small quAn md nenes ansmg fiom the ceiebial b inglia anil 
limeix itmg th uilciioi y ut ol the ahmentaiy tiaet ind (3) two 
htei il b anAion ite 1 coids, winch hive a special mteii st toi those 
who btlmvc tint the scqncnltl woims are the lnvciteliate group 
iioni which tho Cl iditi Aueluhng the Vat hata) hue spmng 
The lis oieiyof i isi b ( ‘Die Ciyitcllidon f Eiajlr s U noq tophi), 
that this lit ril coidis on h th&iles enmeeted withfae^montaliy 
airau el sense #i^aus in. the Cap it Ihd r, is m adhtional ngument 
fix cousidamg tins hta il sy stem as the homologue ot tho htenl 
line in hshes 

The net vom sj stem of Tdosi met is probably de,eneiate it eon 
bists imiely ot a \ m ot cucbial whi 1 11 e situated m the 

pioeej hahe lol e 111 eonnexicgi w lth tho ej ulc 1 mis In Gfen xh lilts 
the neuous stem lile tint ot th At chi am Uda (sielelow) is 
imbc ldul in tho qilamib thioughout its whole extent In the 
higher tonus, in fu t 111 all tho icmaunng Ohjothsda, the ccntial 
nenous system li is lo«*t its prinntne connexion with the epideimis 
Mneovei, m the e films tho cerebial ganglia, ongmally developed 
m the \ loetphilic lobe have moved biek, and miy lie as tu biek 
is m the f until s gnient 

Tas lit v Si/dem —All the Ohgodmfct possess, m addition to the V is ul 11 
1 01 pustulated fluid of the ccclom, a system of closed vessels which system 
m the higher foxms attuns to a \eiy highly dcvelojed condition 
This aasmlar bysteni contains m neaily ill the Ohqxhvta, as m 
the lolyihita an 1 IhuiUnia, a iod oolouied fluid which his been 
plowed to owe its coloution to hemoglobin, and in. winch are 
suspended corpuscles jFoIjstmct has \ colourless iscudhxmal 
flm l In the towel forms the ax alls of the blood \ esse Is aie exces- 
sively deli ate and contun no muscles mthe higher foims ( e g , 
Zumbnuti) th blood vessels aie furnished with musculai tissue as 
well as with an epithelial lining The cells of tho laitci give use 
to the corpuscles of the blood, which consist of little moic than the 
nucleus 

The simplest foim of vascular system occurs m AOolosoma and 
(Jtaiodnlus The aliment uy tiaet is sun ouuded with a network 
of blood eqilhries, wlueb m the ersophageal legion unite to form 
a doisal vessel this passes along the oesophagus, but is situated 
between tho wills of the intestine aud its coveting of peritoneal 
colls, beneath the ceiebial ganglia the doisal vessel givis oil a 
bxanch on either siie, these unite with a venti al vessel, which * 
p isses beneath the intestine, and gives off bianchi s to it, winch are 
regulaily ananged in pairs In tho Zmhylr#%d& the doisal 
vessel is also restricted to the anterior segments of the body, and 
oiigmateb fiom a blood sinus m the walls of the alimentary tiaet 
The dorsal vossel gx\cs ofl antuioily two branches which unite to 
foim the ventral vessel, thiee pairs of slender i easels, a pair to 
each segment, originate fiom the dorsal vessel, and aie connects 1 
with these two bunches In all the highei OUgoch&ta theio is 
reticulum of blood eapill&nes developed m the wails of the alrnen 
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tai} canal, but the doml v ssel, dthougli conn del with ibis 
netwoik iocs not originate fi mi it l ut ] asses it cmtnltoi.nl if 
the body I bo dnsal loss 1 is ibo c nne tel with tb v ntnl 
vessel ly } uu 1 trunks 'which ai se^mcntall} lispi 1 \c a 
pin to each turnout In the A it 7j/u m [Jmnti ul t 
the vrsculai sjstem consists 1 ly o( tb se parts to^elkci with 
some f w bianclu s w bicli ] en It He the 1 l\ cis ot the b id} w ill and 
lei h to tlioqid inns lmmg c ithwoims the v is ulai system 
is moie com|lc\ c u knowl d^c of the (let ill oMieni ulition 
me ltim tropcal guieia {U? ) hata 1 itolnlus)i', lue t > Pcm i 
md but little of ini i itan elis leen adl l ti bis dcscintnns 
The (liculitim of ft 7 l cwsis knwvnpim illy fiom the mu sti 
giti ns tfft Udcl tin, Chjaiek snkiercfctl} ot IIoi t In ltd 
bn fstheu ai tint* longitudinal tiunks (fig *) which^iui iiom 
ail tocnlcf tin bil)— (1) lasil (2) sup in nnn ( )suln nun 
The doissl vessel is eonnccte l with the supianavian 1 } stun 



Fir 3 — -Diagt immatic Ttansvetsi Section thioueh one of the TVteuoi Segments 
of /limit tus (jaitly iftei Marshall anllluist) n neph ldm i / tunnel of 
n phulium 71 c neivecal cj dermis n tunsveise n usek n lonj.i 
tulmal muscles t. s vmti il mddoisa } \\is t seta, t tyihlosk l l> sil 
hi d easel eonnec cdhy i veifcical ti inch with tjihlos le ind bytian 1 cs 
•with mtt tin il hi od plexus 77 uj lanuvian vessel i mfi m min ussel 
On the left s le are indicated tl e chief vessels feiven off fiom the mam trui k 
tr the bod} wall and ne] hudium ^ 

pans of stout tiunks m the outei p nt of the body fxom the doisal 
vessel m front of tholist ot these ongmates on eitliei side a liteial 
lon b itu Imal vessel which pisses ilong the sides ot the ue&opha^us 
and b nesolF bi inches to it In the intestinal legion the dorsil 
vessel is cmnocted b} hr inches with the enpilliiy netwoik of 
the intestine, and also dnectly by lata il In an dies with tht snl 
neivian vessel, the latter gives oil bunches to tin bxly walls 
The majority of eufchwoims possess m aldition a small vessel 
i tinning above the ilmientaiy cainl but lelow the doisal vessel , 
this is especially cont ci ntd with the flood supply of the alimtn 
tai} tract, and m the intestinal legion it iuns m the interior 
of the typblosolc , the picscnce of this supi a intestinal trunk 
wis hist noted by Pemci, who also disioveied tint moie oi 
fewer of the luge contractile * heaits of the antenoi segments 
are connected with this vessel as well as with the doisal vessel 
Ihe subneman vessel is absent in I ontodrilu s an 1 otliei g nen 
The immense development of the integument il capillaiy si stem 
is chai ictaistic of euthwonns and is no doult to be expl lined 
by the mueh gicatcr thickness ot the bod} wall , it has been 
alicady stated tint imong the lower Oh/uh%ta the integument il 
capllaiy system is pics* nt though ft bly develop od In some 
genei i of caitli worms the capillaries peuctuate the opdeimie la} ei, 
as in some of the aquatic genei a and in many leeches It his 
been latently stated b} Sarasm that tluse epidermic capillanes 
open by poies on to the evtcnoi That the vascuhr system of 
AToloso na lepresents a pumitive condition is shown by the mvesti 
• gations of Vejdovsky (15) into the development ot Phyiuhthms 
In this worm the doisil vtssd is at in si only visible m the intenoi 
region of the bod}, wheie it lies upon the oesophagus below the 
pcntoneil eoveung of the latter, postmorly it tommumt ties 
with a blood sinus sui rounding the intestine, this stage exactly 
eonesponds to the adult JEolasoma, and tin blood ib also colour 
less, subsequently tho doisal vessel becomes ( onne* ted with the 
ventxal by a few lateral trunks , this stage is letamed in the 
Brnhytremsb Moreover, in the Chbi&mtdm a similar condition 
exists (Hoist, Bool An*eig , van p 12 ), and m the larval Tercbella 
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Fi trfo 7 y 0 gi * — It his be n 1 entl> si own \ y 1 ]1 vsl 
(15) flat the Oh j 1 ita hi T hutch t <? man} Id lit 
(r 2? V a mllh il 1 ] sesstuijoi vlivilc if)}tiluls 

aswellistl letn tn njlinln Ills l^uslnv 1 nt und 
m Ltjichdt JSa 6 Chat /aU i 1 0 In 1 ( list 

mention i t\je th } ip^eu is a 1 ail >f fin till s with a a at 1 
lumen with ut my uentmtun la^citinc th } nu u nha 
sid< of the ] n } n\, md e u h o{. ens laa}Oie}]i 1 t tl e lie f 
th mouth *111 the y mug iscxudly jk luce 1 m Uu lull t jS 
Chrt fast r and lob tit similai )]^u s ue ^ U s 11 lho 
p miUL nt ox lit i> cleans erna t 111 the niaj nt} f 0 / 7 
ftln jarts — (1) 1 funn 1 shipt 1 exj m si n hum 1 dwitl ei]n 
ojenng into flic lody emty (2) a coil 1 ^hnlulu tu e 11 l 
(o) 1 tcimiml v si le f umsl e l with n uscnhi 1 ixeis ml \ rung 
on to the exton 1 ot tb bod} The I at t 1 so tion l ay le Kit 
and m the 1 dative yio^oitimis ot tie diflu nt \ uls is well ism 
( itam detuls ot th 11 sliuetuie tlieio an ^ieit diflcunces As c 
gai nl lulc the funnel lits mas ^ment antenoi to lb it w hi h 
Icais the exttrnil joie but m IlntcU is Ten a state** tint th 
whole oi b an lies m one segment In tb ^naput} cf fmrns tl ei 
aie 11 t moie than 1 single j an ot 1 tphndia to ca h eminent (exccj t 
111 1 1 huta <kc ) In the lmiuolous Oh f / dta ue 

genei lly wantng m the mtcnoi segments ot tb 1 ly ml 
disaj^cu m those win b contain tho 0 nontivc duets v l oil th 
httei aie 1 vcloted, m tho teiueolous foims on the etli 1 htnl, 
the ncjhudn usually ommcnce m tlu seconl 01 third s h n nt 
Ctenjdulit'i is lcnnikille foi the fict that it only ].os^ess<s 1 
single pan of mjbiidn, tho funn 1 of win h is shuat d on the 
antenoi side of the lust dissepiment, but m no ic m aie thes 
oi & aus entu ly w anting llie to l m lulai oait of the oi^au consists 
as in the Iluutlm a md most Plat } helm inths, of a low of celh 
] laced end to end which in }cifoi it lum n th ium 11 ot 

the tubule is theiofoie as w as fust hs over 1 ly Cl i] tie le, inh r 
edlul u , m this pai tic ulai the nephuln of the Ohf Jott litter 
from those of the Polyco^ta wheie th walls of the duet 11 e mal 
up of lows ot cells, the lumen theictoie l cmg id? c< Utilai 1 W bile 
m the b io it 1 numbei of # 0/ g) bift the lumen ot the tubule is 
simple ind unbi nehed, m Chi hue brine 1 s ai given If 
w hie h 1 imify m the subsfmee ot the cells, this is m impntmt 
point of lesemblan e to the nejliuha ot the Ilnidvua where 
Ycjdovsky and Bourne (Q J VS 1884) ha\ e desenhe l a smul u 
branching of the duct The glmdular j allot the licplulium is 
often as m Lu? limits, difleientiat d mtotwo pits tin ant 11 01 
section is composed of more delicate cells the A ostuni oi lar^ei 
an 1 more glan lalar cells , the lumeu is fuimslie l w ith cilia d he 
external suit ice of the oigm is fiepiuitly eoveidwith jouul l 
alls of a glan lulu appeaiance which aie«fco l)e looktd ui on is 
mo hired peiitoneal cells, m ceitun eiscs (e 7 Pmtul tha> and 
xnxny * Zmiiujlas’ ) tkose cells folm a solid mass m lie mtcnoi 
of which aie concealed the wimlmgs of the cxerctay tul ule 
Spcenl dilitations of tho tubule aie oceisiomlly met with as 
in fflvynchelni s, and imong leeches, tl pnn P ntoldtlU Ac , 
show a similar dilatation wHch as 111 Hhtjtt romes mime 

diatcly aftei the funnel Thoteimmal s etionef tin 11 plindmm, 
the ‘ conti utilo vesi le, is mac marled among 1 itbwoims 
thin m the I imcolt it is lined by a delicate lava of cells 
and furnished with muscular hires •m U rlcnn (B?uhun 7), 
as well as m m iu} other sj cues tins legion of the n< \ hudium is 
very laigely develop 1, and is furnished with a long su hki div 1 
tieulum The diffeiences 111 sliuetuie betwe n the vancus } arts 
of the nephridium aie due to their difteient origin the funn 1 is 
formed independently of the glandular tubule, though both tike 
then origin fiom*the mesohlist , tho eontiaetile vehicle is mvi 
ginattd fiom the eclodenn 

I11 Acanlliodrihts multiponts Beddaid found that the numbei 
of niphudnl poies mthc antenoi legion of th^body to eachs fluent 
was moie than 100 In lyph&m an almost identi al auangenunt 
exists, andin Ptncfo&ta (Beddard, 4) I11 the list limit l genus, 

as well as m an Anstnlixn foim, iltffnrohdt 9 (Spencei, 12) the 
iuphndnl system foims a ontinuous netwoik of tul ulos unuitu 
lusted by the &e}ti In Aigntholnlu^ the netwoik oi < ch 
stgment is mdepert lent In this genus, as 111 Pmchsuta, thae aie 
numaous alnted funnek in each segm nt 

The 1 elation of thenephndia of the Chmtoptda to those of the 
Platyhe Immths, on tho one h ind, an 1 to those of the Jin n h 1 a md 
Gephytea are vanously mteipicled It has bo n piovtd that m 
Pohjgordms man} Ch&tofoda andmmy Htnuhnect and Ctph iua, 
tbelarv e like those of the Ohgoch^U^ possess cxeutoiy oigans, 
which aie constiuctel on the t>pe of the mihndn m PHtylul 
mmthfe This is al any 1 ate the c ise w ith Pohjgo? diu% the Ch ctopod 
larva, and the luva of Ikluim us, m all thct*e types tlie nq hudia 
aiopautd bianchod tubes which open stpuatel} on to the exteuoi , 
they have, liowevoi, no mtunil openings, tho fli b cll ite celh of the 
Phty helminth, with thou singk flagellum and funntl slnpcd pi 

l Nuiitaumhas lately (Auh Slav & Biol , 1 ) fotmd thnt^n tliekecb a mimber 
of cells fuse to foim a single 4i«n pipe c< li Tills would tead to prove tint the 
interceEular lumen piecededtke lntraceUiUai 
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tuition, being xbsoit The laml excret'd) otgms f the JTi uki / 
like thesi ot flic Oh j hiti 1 ten In il v , ut ti b lo >1 1 1 qoi 
ism i hull nihmcntiiy oiulitim int) u uuhui lie 1 in In 
s im hw ci w ithout m exlanal onfic M ncoui css mull) simil u 
oi^in no bunl m th lu\il mollu e In man) 1 th il i e 
ut l cimjl His eitun tint th hml e t tyi y ci ^ ns ln\ i 
in nu ion wit i th p imin nt exa ia> n ns 1 1 c v ifiqhy 
b ne th htf q t c 11 Hvt h k h we\u 11 s stit l th it tue 

s t cmucxnn 1 tw cnthelin il ml ] liimicut exot to?) ? m 

in VI jtli (buhls lmo be n tlinivn uj ? this ds nation 

by some who b hew th if the fie s ill \y it l si we l ^1) tint 

tiler ictoiy s^st in of Arm 1 da mli/i l ? ms u c \ 1 umitun 
wild (2) the o i toi ) s>stan ot th u liit)h lmmtti in cston is 
icpi sent 1 1} the timsitoi) exact u> s)st ui ( f th It i hit 
win h Ins thuetoio nitmill) no comic nn with the \ limn nt 
(xcictoi) systan ibis new his the m lit of cxjlum i., the 
piescnco of ip} a ntly sumlu tmetmes ( , the 1 in iln phulit) 

m sneh diveise typ c s as 1 fnlu? a, If it hi i and 0 fky / ml is 
IKilnps luitha suppttid ly the ln^h Icvelojmrnf ot the hnil 
c xuetoiy oi^ m m the ^ctivc lin i of P l // l its, 27 Uiu us m i 
the (h h^U, ml iw ludimentny chinetu m the cmliji 
OUtf hut i It follows fiom this tint th pi l in in ntn jhuln of 
the Lhdrl p a ne new stiuetuies, unless the views of Lei^h (x8) 
b lucpced who would deme these oigans horn the & euaative 
ducts of tho Plat) helminths 

Against this hypothesis may be mged (1) the ujjlikclihoo 1 of n 
a oi toini i tL )n ut exeietoty oi gans m Auuch Is aid the pi oh ibihty 
of these ngan* bang i tally homologous with th^se of then I ht) 
helminth meestois md (2) the f let thit the lanal exact )iy oig ins 
of Pdyiouh i s Pt hjth&la md Ohgoth%fa ml ITu udmcic lie eon 
uceted with the pumanent syst m oi at It ist He not m any wiv 
icplae< el b\ the pei imii ^ etory si stem m the Oh fo htf t the 
Ian il exuetjiy oigin-> appeal eompar itively late, md tin s gment 
oceupied by them ucwoi gn es rise to i pur of peim incut nephndia 

The following fxets lead to anothoi hj pothcsis, which is in in my 
lespo ts moio acuptible 

A connexion between the nephndn o£^ consecutive segments has 
been lecently stated by Wilsm to occui m the cmbiyo Du mb t mi 
Mi) ei ml Cunningham have obsuva* the sime m T rtbdla 
Yejlvo^ky {15) has reeoidel in Anatlula hlwmca a connexion 
between the nenhudn ot the 21st md 221 segments, md mon oyci 
the lint pm ot nephndn has two internal funnols In tbe lath 
Pont hi lla the nephndn ^Bourne, Q J Jf n , 16M) foim a 
nclwoikj the intunil funnels md e eternal apcituies alone being 
amnge 1 met niieuc illy The presence ifniimuousextcinalpoustD 
each se^m nt m ccjtam eaithwoims, and the cmtmuit) of nep luidi 1 
of ad] Hint segments **e facts to be 1 tciud to the same citcgoi) 
Eisig s ilisi oveiy of the piesence of mm) nephndn m t ich ot tne m 4 
m nts of tlie (Japit Uid 1 which aieoonneetodtc^ethoi, is also like 
the oth< 1 fx ts leteiied to, in Kimony with the supposition that the 
exuotoiy sy stem ot thc^i inchda has bun dueetly dein ed horn that 
^ of the Platy helminths somewhat as folbws The exc etoiy system 
is at fust, is m tho Plafyl^lmmth, a continuous system, opening by 
numnou 1 apcitiues into the bod) cavity by a single onhee oi a 
pan of onhees on to the exterior Secondary external aj oituics 
are then foimed which are megutar in then dispositi m (these 
actuall) oc iflu in certnn Platyhelmmths), md more 01 les» numerous , 
this condition is iaigoly retimed in Jtanthodnhis an 1 Pu ichMa , 
the serondii) external apeitiues as well as the internal apertmes 
then become reduced in number and mctamencaily arranged , this 
condition occurs m Pontohdella and Terebdla % and to a \eiy limited 
extent m Amchceta Tho connexion between the nephndia 1 
system of succession segments thon disappears, and the ehaioe tens tic 
Annelid exoi etoiy system is aimed at 
Ahmen Alumitony I root — The alimentary canal of all the Ohqochmta 
taiy is a sti ught tube lunmng fiom mmth to anus, lmt eun in the 

tiact lowest founs is specialired into difleicut legions A pharynx, 

oesophagus, and intestine can be iccognued universally , the 
phaiynx is foimed by the stomodnal agination of tho epiblast, 
while the teimmal section of the intestine is formed b> the proc- 
tochal mvagin ition , the lest of r the alimentaiy canal is hypo- 
plastic In Jhlasorm the pharynx is restricted to the fn st segment 
of the body, a condition which is seen in the embryonic stigi s of 
othei Qhgoikvta, but also in tho adult Pohjqorduts (see below) 

- This is followed by the narrow oesophagus, which leads, m the 
fourth faegment, into the intestine , the intestine ib at fust wide, 
but afterwards becomes nanower, the whole alimentary caml is 
ciliated In the higher typos the pharynx occupies sevual seg* 
meats, and is preceded by a bueoal cavity, the epitnelium of which 
is not abated , in many Ohqoch&la (e $ , Mnchytrms) the phai ynx 
is pioti asiblo. It is A oq,uently furnished with glands which aie of 
twp kmda, and probably not morphologically comparable In many 
Mn/okyiTmclm and MtidomorpTm certain or the anterior segments 
contain glands attached to tho anterior faces of the mtersegmcntal 
septa , these have been termed septal glands In Anachada there are 
only two pairs of "Sbese glands, but four in PactydMus ; the glands 
of mb side of the hbdy m <?onn<tfted by a continuous longitudinal 
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du t which op n^ mto the ]haiyiK Smuhi ^Uuds ippcai to 
j eui m ino^t Lumtjiud’b in the fnm of uni cllulu to lanls 
atti he 1 1 > thf } h uynx 

An thoi s lies of ^landulai stiuctiu^ aie 001m rted with the 
}lnr)ii , which ha\ 1 pen tcrm< 1 b) Yo]lovsk) ihvai) fluids, 
tli se u f mil m the Pnchyh 1 if 1 an l c msvvt ot sim^l 01 
l nn h d tubes win h oj 111 into the hm U r cn 1 ot the phai) nx it 
caelis 1 by 1 m n lc duel sm th so gluils aueinih n mmuti 
stiueru e nth 11 jdn 1 lu, which 11 uitf uni 111 th segments w hi n 
erubm the 111 Is it is prlible thu till) iqi sat sii 0 litl) 
m timoi^liDs l 11 |hndn (\ijh\sl y) Among eutliuouus 0 
Irrt Du 1 it t and 1 nifh hilus iiuttjont puss ss 1 ] m ot 
Jinls it the mt mi on'* of 1 id) (^linl s 1 mu site J im 1), 
wl 1 h u*l ir 1 ml moio compli itel than the n ] 1 11 In, thoiah 
th u st uctuu is tlu s mi in Act tho hit 1 th ^e ^1 n Is c j eu mto 
the luc il ivi 3 in Uiocktfa the) uc hi niched inlc^ n on ty 
th suiiie of the b ly on tho ono hmd, *nl mto th c elomly 
seui il tunnels (Pi Id 11 1) It is possible tint the) aie the hom 
hguc >, e f the silnai) rt hnds in the L cJijti id \ 

Iho s \ lia^us is ciliated m the Iowa t irrts lut-°mcn 0 eaith 
woims rilia i] pe 11 to l e limited to tint s chon olothe tebojlimis 
win h h s l tlnnd the ^i/m 1 Th^ mtc stme howexei a} ] c us to 
be alnted m all tlu Oh joclulu Time is thus a gi idnal dmnnii 
tior m tlie cilntion of the alincntaiy tiact m pssmg fiom the 
l>u 1 to the ln^liLi fonns In AFohso n 1 the whole canal fiom 
mouth to anus is abated When the buccal canty first appeals it 
is lined w ith® eutn le, and has no cilia Iln pharynx loses its all 1 
m the 27 kyti&idi while tho lest ot the alunentaiy tiact is all 
ited truing tailhworms the cilia aie partially w mt in m the 
OGSoply^iis, while the, mte^tnu is line 1 with a eilnti 1 epithelium 

In stfme Oh jo 1 tier the ocsopln^us n fmnished with a musciiln 
dilatation which is usuall) teimed giz7aid This 01 fust make 
its ij^eann e among the A (mdomerpha, but is lbs nt fiom oth 1 
gena i of ( I micolso It is, on tlu contrar) , piesent m n ill) ill 
euthw irms, the gizzard is lined with a tall columim q ltheluim, 
which scactes 1 specially thickened cuticle, an 1 the muse ul 11 layas 
aie cn oi mousiy mei easel In Lmihnais the gi//aid hts at tho 
postal >1 cnlofthc (esophagus, but m ill otlici euthw 01 ins it is 
succeed l as well as pie clod b) 1 section of oesophagus, as ill 
JS T tns In Limibricus, o& well as in many othei gc 1101 1 of cailh 
wot ms, tlie giz/aid oei upics two segments, and the septum lividm^ 
theaO segments has disajipeaicd 01 is at most Uiiesent d b) 1 
ftw b nds ot muscle, which bind down the gi/zaid to tho loci) 
wall O11 the othei hand, m some eaithwoims as well as m the 
Ka l mu'! phd the ^lzzaid only occupies one segment In 27? fa hr 
md lnqa*hrt here ue, as themmes of these genera mql), two 
01 thiee sepnate 0 izzards, while in MuniligasM there 110 lorn or 
file In ht faster and Momhqadtr eith gnzard onl) oe upics a 
single segment , it is possible that the single Gizzard of Iwnd ncu\ 

, which occupies two segments, is due to the fusion of tW3 
sepai ite gi/^ards 1) mg m “s many consecutno segments 

I he ocsophigus m most earthworms is furnished with fiom ono 
to six pairs ot glandular diverticula, which aio known as “cala 
ftrou ghnds ,> or “glands of Monen w Those giants pioduce ? 
call an ous secretion 1 

The intestine is wider than the cpsophagus, but has mut h the 
same stiurture , m Molosoma the wills of the intestine consist of 
little more than a single la)er of minted colls, hut in tho highn 
forms this is surrounded by a layei of circular and longitudinal 
musculai fibres A remirkahle peeulnnty distinguishes tho 
intestine of the mqonty of earthworms , this is a longitudinal 
fold on the dorsal site which projects into the lumen of tho 
intestine, and which is known as the “ t) phlosole (fig 3, /) A 
typhlosole does not exist m Pontodnlus noi m any known limi 
colous form la Penchmta the intestine is furnished with one 01 
more pans of short ciei, m Mcgciscolex and olha gentia that 
aie suios of compaet glmds opening into the intestine 

2h pi 0 huttvt Organ ? — Ihe Ohgoch&ta aie, so fir as is known, Tepio- 
mvanibly hamaphrodite , m this paiticulai they diflei fiom the duotivo 
Poly lit ha, where as a rule tho testes and ovuus aio found m oigans 
distinct individuals Among the Polycfuta , howcvei , Ft olid a and 
other Stipuhdv are heimaphrodite The lepioductive oigxns 
consist of tfstea and ovaries, with their ducts and spoimathec%, 
which are filled with spermatozoa during copulation The lopio 
duehve glands are developed as a proliferation of the pcutoneul 
epithelium, but are restricted to one or two segments , these oigans 
moi cover have a definite form, and are commonly sinioundod by a 
layei of cells of different nature flora the sexual cells which make * 
up the substance of the gland 

(1) Male ^Reproductive 0 ^gant>—(a) Tc<ths —In Zumhntus these 
oigans consist of two minute pairs ot solid cellular masses attached 
close to the median ventral line upon the postonor f ice of the septa 
which divide segments 9-10 and 10-11 (fig i) These organs were 
first discovered by Haring In the majonty of < irthworms (Aiawtho* 

1 Foi an account of the function of those glands, as well as of the paifc which 
e&ifchworas play as geological agents see Dai win Pormattm of VtqmhU 
Mould, &c 
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dr dm , JGndrilus, Pti ith'Bta, Ac ) tli 10 is in identic al immLu d 
testes o upying the same segments It is pubiblebut nit }et 
piovel tint m Uto kjetazni Mon hgasta w hex tli ie is only a 
singl sertunxl lcscnoii anl vis defeten* on ex h si le there is but 
one pin of t stes at xny rate, m 1 ipfu ms when the seminal 
us iv ous ind v defauitix uc single, tlieie is but one testis 
on caeli si lc pi u d m the lOtli segment 

Among the e Iwu ul& theie is lucly {Phi or j t $) moie thin 
a single pm ot testes, which mxy be m tin 5th (A t lonoij >/ i) 
Oth (X nulnoulilb), 10th (Inbjox), oi 11th {LnChjb citu Ac ) 

se 0 m nt 

(b) >S i tial A nnr s — The siuinato/i t arc not, howevei, de 
v l>pcl will m th testes hut m s$ ciifi cc pixel s the seminal 
us lvons (sonuinl vc sieles v esi ulesemm les) Huso stiuetuus 
tu picntl} tn el st tilt test s with wl i li th y hut letn con 
1 unit l ly nnuy will is 1} th cnlui vvutub the seminal 
les iv 041s w ic 1 *,nl la* mm s, this ojgni n was luc il the 
nuni ions {at isiti Git^ nines which these oi^ins untun the 
encyst t{iiisitcsw 1 mistake n fox ov 1 In Liinlnai trustn^ 
Lc (Beigh), 'thuc is a nn^le modiui 1 seivon, winch cut loses 
tlie test s the*hmn<ls ot the vi i ddcicntix anl the 11 iveeoid 
m e tell A segments 0 and 1$ with tli sc 11 c nil etc 1 thice 
pans o( latent outflow tlis situated lcspcctivel) m segment* S 
10 and 11 In AUolclcphoi t feetidu theie *ir t nix p m* of 1 ol ite 1 
semmil lescivous m sennit nts 8, 9 10 ind 11, theie is 11 » iu Inn 
uncalled poition md thr test s as well as the vxsx lei icntn 
lie ticely 111 tho body civ it} , the hrst two ] 111^ lie on the 
posteuoi septa ot the 1 segments, and open by 111 ipoituic into 
the civity ot the se 0 mcut behind, tbe last two { xns lie upon the 
an tend beptx ot their sc^m ntb and open into die civLty^ot tlie 
segment m fiont In all exses the seminal rcscivoiis aieloimed 
as outgiowths of the sept 1 Ihe cavity it the sommil lcseiveits 
is hioken up by lULstomosing tiibeeule, in themtersti es of which 
the spam itjzoa unleigothin development Iliac is ver} giext 
v in ty among eaithwonns m tho nunibei md irrangenient ot tho 
semmal lesavons but theie is no fomi known m win 11 they are 
als nt I11 U/ochitoi Pyphvm htamc anl Diach&ta theie 
a{ pe 11 to be only a single j 111 which uc of gicat length In 
Diaihita (Bonham) they oceuj y 2b segments 

In nuny of the (i Lumcjlz s ” as w s lust ] icvrd ly Laid e^tu m 
htbifex seminal ics ivons aie found tnd wheie then develop 
ment has been tiaeed they appeal to originate as outgiowths of the 
scjta In seme of 
tho simple! toims, 
e g , Chztogader , 
seminal icseivons 
xie not developed, 
but the testieulai 
pioduets floxt ticely 
m the { nviseetal 
cavity, wheie they 
undeigo then de 
velopin lit 
(0) Tata Defa en 
tm — It is a rule 
without any txcep 
tious among the 
Ohyoohxta that the 
spci mato/oo aie eai 
noil out of the body 
by speci il ducts, 
which peifoim only 
this function In 
this icspect the 
OligocJreta aie in 
maiked contrast to , _ 

the Polyc,Jixta i \\'heio no 4 —Genital Segments of Tumbncus (slightly altered 

thclipespeiinato/oi fiom Howes Bioloj 

aie utliei set fiee 
by a mpturc of the 
body wall, 01 are 
convey cel to the cx- 
teuor by means of 
tin uepliudia, which, howevei, maybe slightly modified m lelation 
to this function These ducts are tamed rasa dolerentia , tJiey in 
vambly open tu ely into the ho ly exvity, and only sometimes (c g , 
Limhicm) acquue a sceondaiy idatioii with the testes by way 
of the seminal reservons , they tie dev doped mdoptndi utly ot the 
testes I 11 the Mnudmca and Plutyliolminths, on the othei hand, 
the dfoiont ducts are continuous with th Me% ot which they 
appear to bo meie outgiowths , Hussbaum has, howevei, iccf ntly 
(Zool Anzcig&r, vui p 181) stated thxt m OUpsim the vasa 
defaontia are developed independently of tin testes 
In their simplest ioirn (m many MmhytrmdM) the vasa defeienlia 
consist of a single pan of convoluted tubes, winch open by a wide 
funnel shaped aperture into one segment, while the external apoi 
tuie is situatgl m the following segment Teiy genu ally in those 



fiom Howes JBiolojical i Has) Ihc left bide icpie 
senta the immatuie tbo light tho mutinc condition 
so fai as the male lciioductrve oi^ins aie concerned 
t interim pm of testes (the stem A pan aio m tho 
next segment), vs seminal vesicles y spcrmathec'se 
vd x as deft lens o, ovaiy od, oviduet 10 xecep 
iicnlum ovoium n nephndia, ?2i neive cold 


Ohpihv>t% tlie funiirl shaped expansion *s continued lit*) a wide 
eylm In al tube which ninows xbiujtly rn pi^sin^ ilnuu^h the 
mt isegnieiitai su turn into x si n lei tub the wall 5 ol letli 
s ctions >f tbe v is icf lens aie him d ot tyhix luexl abate 1 cells, 
the c\t mil a[ ltuieisfltai siiHOun 1 1 1} b veial nws ol lai^ 
dm lulu tells Am an, a lu^e numl a ot the 1 wa Qhj hot a 
theie is a smd pm of v xsa d fcuntix which >ccu[} 111 the s me 
w xy tu a s ^incuts the mt mat funnel slu{( l i{eitui o{ 1 s int 
lie segment* while tliCs,! hi put ot th tube 11 1 tlie c\t ind 
nhoe u situate 1 111 the i 11 wm^s gill nt A Until 1 rmi|ljcx 
lion is howevei intuitu. I 111 the i mi of a J11 kin t mm il 
oi^in which o\ us 11 to Hlc e t 11 1 1 v cue < d-r nut} and c in 
munieatcs with th vis lef 1 ns it tho oth 1 In S t jlu il t*t u> 
this 01^ in is {tu shipt 1 nan jwm rt t w 1 Is tli ext 111 1 ip ltu 
it is lined ly x lx>eL t tylmliicxl d ai1 u e 11s cutsil et 
winch is 1 liyei ot mus ulai id 1 s the wild oi 0 m is \ei< 1 ly 
lnge{enton il cells of 1 gl 11 lulu i] ] xixu Ills 11 is 
tamed the ahnni , th vas iefeuns which is shut ail} an veil 
(nat convolute 1) ojuis by one an l mtc the hual \liemit} ct 
the it 1 lum xml tamnuLes m x cilutc l tunnel, which his this 
pcculniity tint it does not he lr the & ^mtut 111 iiont 1 ut 111 the 
s une si ^mont (m the (tli) ts the atiram it is hovuvu lastly 
a} } lied to the liitast^mental stj turn of s ^uicits 5 b 

I his condition ot the vasu letei ntia is exactly it] ih l m tlie 
c uthwoim Mo ulijast t bar uelh the seinin xl lesei vons (Le 1 laid) 
lfe {iitl} m ihe 8th and putl} in the 9th segment the vis 
defetens, which is much coiled, lies mtiic sam s ^ment, it is c m 
tmuous it one tn # l with the seminal ltbonou inel at the < thei 
with a gl mdular body openn g b tweux sc nls 9 10, w hi n h is a 
stiucUue xp{auntl} llenti xl with that ot th ltimm of S t jlct a 
Chc&fojt ter d aphanm (Vejdovsky 15) has the sxmc guieixl lib 
{osition of thevasx defcicntix but#- 1 ^mmi is eUudeel into a 
e l indulai \ esieiilx btnun dis into which opus the v as dt fei ns, 
and a distal non b Undulai poition, which can be everted elm mg 
copulation 

Ihe rc pi oduc five duets cf the InbiJindcB aie still iuxtliei e un 
plicated m thar stiuctuie In lubifez luulonm the stru tuie 
of tho ituum at an cxil^stago is like thxt ot S 'lylaua, a simple 
dobulai 01 pen shaped^ xti mm is found is in mvi^miti n of 
the integument lxtex this is ditleuntiated into two 3 ills as 
m GhootojasUr , an additional stiuctuie is, howeva, developed in 



Fig 5 —Male Genital Ducts of Vmions OHgodieta In mest cxscb tlie while 
length ot the vasa def crcnli 1 is shown the tiansvase lm s mhcate the 
boundaut s of tlie set nents thiough which they pxs& The thick hi ek hues 
indicate the atua, the (lotted lm t> the musculai j ait of the afcn 1 In 1 G I? 
the penial setso aie shown ljmg m a bu openmg m common with the atrt \ 
A, Momlijmter lai neJh (oatside the atnum m A an 1 C is a 1 15 u of glandular 
tissue) C Jkieatoth]%x piajsmt* (tftei Vcjlovsky) D, Tudnhb whiiola 
L, Pontodnlus manoni i> I, Ptn beta armata G Pipnus gammn , H, 
Atanthodi tins not h zelundiz , I, O tterodt zlus (xftci Fisen) 

tho foim of a gioup of imieollulai glands, collectively termed the 
pi estate , which open into the glandnlai distal region ot the atnum , 
m the adult Tubifir th ^ proximal section of tho atnum is developed 
into a piotrusible penis, this is surrounded by a second invagina 
tion of the integument, which forms a penis sheath and p trt of tho 
penis propel Ihe glandular patt of the atnum (vcsieula seminalis) 
is cduted, but aim aro wanting m the penis In Tdmatodnlus 
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(Eisen) the prostates aie veiy numeious, and an uurod m pans , m 
Jscunmon/etes (Yejdovsky) md in ITevutnbif e (Lisui) ihc uppa 
put of the vesicula scnunalis, into which open the va^ deferens 
md the jivstiie, toinis a globulat chamber distinct fiom the le 
in. under cfc the alnum 

liiolhu t>pc ot cflcient appxt itu is found in the Luoibnenhdv 
In »tyl inlu'i time is i ingle pm of atm, which hue much the 
sun still iuu is m S tylana 1 ut the pioxinnl end of the organ is 
1 s-> ^hnlukn ind e m L evutul is a puns Y ith'cach atrium, 
hvwcvci, in conucete l two v as a eleieuntn, one ot these opens 1) 
a fumi 1 like expansion into tlic segment m font the othci piss s 
hi k inf) tlie si gin. nth limit tint which contains the itnum, md 
iffei i_,i u pufoi xtin^, tlu septum opuis b> a funnel shaped c\ 
]>insion into the atml sc^ni lit Among t ulhuoims >, 

as already st it d is furnished with m clleient ippuitus exactly 
c mipatal 1 to tint of the lovvci (t Limieol% * In othci genera the 
sam dmsions can 1 e iceogni/ed in the < (feient ippaiatus, which 
mav also be single oi d nihle In ill caitliw onus, however, with the 
exception, of Mmihga^ta , the internal luiniels ue situated «■ vail 
segments m font of Ihc extern tl poie, instead ot hemg pi iced m 
the n \t segment Has is the case llso with Gain odnlus (Eisen) a 
foirn usually litened to the 4 LivliljIv Vioch'btn and f)fph%ii$ 
ire the only genua known he^id s Mo uhgast i, m winch then 
as a single a as delucns cn each side In all othem tlicio aic a pui 
of a isa d f icnfcu on each side which open by sepal itc funnels into 
tw o consecutive segments (lOtli md 11 th) , the vas^ dcfeicutia opefi 
on to the extcnoi ly i common poie , the) inav become united into 
i single tube m the si grnent behind th it winch contains the postuioi 
funml (Lit )ib/iuis } Po/uh<it%) oi one oi two segment® farther buk 
{Mierochvta ) , oi, finally, is in Eudnliib, they nny unite m Ihc 
tcimmal ippaiatus 

1 ho stiuctuic of the V"r kieientix and the funnels coi responds 
to that of the Iowol Ohg)ch%ta, except that the funnels no usually 
much plicated In Lumbntvs, lhoth%ta i &c , the a isa drfcientia 
open directly on t > tin extcnoi , m otliu tapes, liovvevei, an atnum 
cm bi recogm/ed Ihe most i>unutive foim of these oigans (m 
some respects) is seen m thi genus Endrfius (Beddaid, 3) tho two 
vi i defcientia open into tho interior ot a glandulai oigan, which 
is pi cb ably the liomologue of the atnum , this oigan is divided into 
two paits by a longitudinal septum, but is coveied by continuous 
3 i\cis ot muscles, it communicates with two museulai tubes, also 
covcied by a continuous layei of muscle, which unite into i single 
museulai penis, which is p obably cvoisible The penis, like the 
atnum, is Im d by a single la) ei of non cihate cells tlu cells of the 
glanlulai poition ue non ciliate, and aro m mged m two la) us , 
the puns piojects mta the mtonoi of a eivity open to the cvtuior , 
this concsponds to perns sheath of the Pfaidomoipha With 
the puns sheath (“bursa copulatnx ” Pcmci) is also connected 
1 sm ill ligid divertre ulum with nhisculai waifs 
It is not coifc an whetliei th paitnl longitudinal division of the 
itnum and vpsirula npicsents the paitial fusion of the pumitnely 
distinct atna 01 the commencing sepai ition into two p uts of a single 
atnum, the lattei alternative, on the whole, is tho moie piobablc 
In Puidivia, Acanthodi ihts, &c , ceitam glandular bodies air 
connected w ith the termination. of the vas defueus, which have been 
leimed “ptosfcates ” These glinds are of two kinds ( 1 ) m Aian 
Ihodnht'i , Fontodnlus, &e , t*my consist of a single somewhat con 
voluted tube of unifoim diamctci , ( 2 ) m Pcnchsbfcf, &c , they h ive 
a 1 act mose tabulated appear aneo It is pi obable that these sti uctuu s 
aie homologous Ihe piostates of Put iclmta (fig 5 , F) aie made up 
of numerous ductules, which are connected with groups of cells that 
have the thai ictei of unicellular glands , each cell is connected by a 
long stalk with the termination of the ductule , n Acaiithodnla s t 
&c , the prostate is lined by a double layei of cells which suriound 
a oential lumen , the inneiinost layer of cells are nanow and 
columnat, the outex layer aie large pear shaped glandular cells 
The difference between the two oigans is this m Pcuih&ta the 
glandular cells have btcomo segregated into gioups, while tho 
lumen of the gland is blanched In at least one species of Pot zdifuta 
both these diffeiences from Acanthodrilub aie less marked 
Tho so called piostates of Acantfadnlus and Poyitodnlm agice 
m their minute structme with ihe vesitula semmahs ot Lndnhi% 
and they open on to the exterior, like tho coi responding stiuetmes 
m PanthstcCt by a thick walled museulai tube , tho vas defeiens, 
^however, is connected m Pontodnhts with the museulai pait of the 
atnum, and not with th© vesicula , the condition of the cfioieut 
apparatus is therefore a more modified one In Typhtbin this 
modification is carried still furthoi the vas deferens ontei s the body- 
wall independently of the vesicula and atnum, and only joins the 
latter bolow the epidenms just before its opening on to the extend 
It Tejdovsky be light m mtei preting the so called leeeptoculnm 
semmis of Ow&ro&nfas (Hkson) as tho atnum, the relations of tho 
several parts of the etltormt system in this worm are much the same 
as 111 fyphmm In A®m$wdnlw (% H) the two pans of atna 
Open on to the 17th and I 9 th segments respectively the vasa 
duerentm open on^to the 18 th mdopendently of thorn 
id) (kfodal Bat# —It is commonly the ease among the OhgodksUa 
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that the sett, upon the clitellum, 111 the ncighbouihood ot the 
spi imathecse and tho male seunl apeituies, midugo a teitam 
amount of modific ition Thus m Lumbnuib tho site m tluse 
legions of the body are longei and moie blendci than the setx dsc- 
whae (Heung) , in Urochitct and lliamnodnlus the sete upon 
the clitellum aie lidgtd Analogous modihcitions aie found 111 
Kais and othci “ Limicolx ” The function of these sete is pi oh 
ably, asLankcstei has suggested, to assist m atticbmg the w 01 ins 
to^cthei during «opulation Before tin mdividuil is matuie these 
sctc aie abb lit, md the oidmazysete occupy thou ])laee , when 
the clitellum is developed the oulinaiy setc diop out, md no 
icpla< ed h) the genital set e (Y( j lov sk) ) 

In Aca nthodnlus, TiJfthsMQ, and some specie^ of Puuhxta the 
apeituits%f the atna aic fuimshed with a thin willcl museulai 
div eitieulum m which aie found a bundle ot extiioidinanly long 
set^e , these can bo piotiuded thiough the sexual outicc md nny 
possibly seive to assist m the transference of the spui^ to th< 
speimailuen of nnothei individual These setw nny be teuned 
‘ puini <^et£E (Lanke&tcr) (Jig 2 , a , b) 

(2) Female Rept oduchte Apparatus — ( rt ) Oiotnes —The ov aiics 
of Lintifo tens weic hist disc oveied h) D Udekem , They consist of a 
pail of minute pear shaped bodies attached to the antenoi scpLum 
ot the ldth segment (fig 4 , 0), then position exactly eone&ponds 
to tint ot the ttstes, and like those oigms they are eoveicd by 
a delicate Hyci of flattened pentoneal cells In Pencil* ta and 
Acanthodnlus , where the testes aie piolongcd into numeious digi 
tate pioecsa^, the ovanes havo an identic il foim , finally, tho 
contents of tho young ov aiics and testes consist of entuelv similai 
geimmal cells (Beigh) , these ficts all tend to piovc tho semi 
liomo^gy of the ovaries and testes With the ex< option of Each 
pidnhib and Phuonjelcs, tho OhyoihMa possess but a single pan 
of ovanes, which appeal to bcmvambl) 1 placed behind the testes 

( b ) I Lccptaeulum Ovonim — Conespondmg to the simmal icsei 
vous aie a pan of outgiowtbs fiom the po&tcnoi sido of the septum 
winch sepu ites segments 13 - 14 , the npo 01 neatly npe ova aie 
stoied m these 11 eeptaeles Their piesonce m Lumbncus w is fust 
discovered by Henng They have the same stiuetiue as the seminal 
lcsavons, then cavity is similai ly divided by ma&tomosing 
txabecule md they have been pioved by Bergh (19) to onginite 
111 the stine way In Mcnihgaster (Horst) these bodies aie of 
1 uge suie, and thciefoie icsemblo more closely the seminal leseivoi is 
They are gcnenlly piesejit m eaithwoims Amoug the Naulo 
nuypha oigans aie met with winch appeal to ltsemble the rccep 
taculi In Sty l(t 7 1a lucustns a pan of delicate sacs aie developed 
m the same segment as that which contains tho ovanes , in these 
the ova undergo then development, the extiemity of tin sac 
cnciielcs the ovai), so that the ova can loadily find their way into 
it This oigan is, liowevei, compand by Ycjdovsky (15) to the 
delicate poutoneal covenngof the ovny m j Lumbricm, and moie 
puticularly to a tube like pi ejection of this pentoneal tovuing 
at the hee e\tienuty of tin ovny wheie the npe ova aie found 

(c) Oudut t — The oviducts m Lumbnais aio two nnnuto tiumpct- 
slnptd bodies composed of a single layei of ciliated cells, tho 
tunnel shaped expansion opens into the 13 th segment, the tube 
pcifoiates the mesentezy, and opens on to the cxteiioi m the 14 th 
segment The mouth of the oviduct is m close relation with the 
apatuie of the receptai ulum ovoium into the same segment In 
most eaithworms a pm of oviducts of similar stiuctuic lnve been 
iocogui7ed, m Penoh&ta the two oviducts open by a common poie 
situ itr d in the median vi ntx xl line of the 14 th segment The apei- 
tuies of the oviducts are, with the exception of Momhgatiu (Hoist) 
and Alhei 117 (Beddard, 5), mv irnbly placed m front of the m ale gene- 
lative poies. Among the “limicolous” forms oviducts have been 
dosenbed m Rhynehclmis, Phi empties, and Phcatoihm , 111 these 
geneia, however, the oviducts consist of little moie than the funnel 
winch is sessile on the vcntial body wall of the 11th segment, and 
opens on to the ex tenor m the gioovc between tins md the following 
segnn ut , m Phi cm yetes, Bcddai d (6), tin te ai 0 tw 0 p urs of o v lduets 
entirely contained m one segment It is important to note that in 
Rhynchchiw and PhrcatoOmr the female poie is behind the mile 
poie, while m eaithwoims (except Momhgaster, Allurus) it is m 
fr out Among tho low 01 Okgoch *eta oviducts are absent , thur place 
is taken m the Eiichyti seidm and otliu s by a pair of slit like on hies 

la<ed on the elitollai segment behind tho apoitmes of the vasa 

eferuitia That these pores i< piescnt the external onhces ot ihe 
oviducts 111 the higher foims is shown by the following considers 
tions (1) then position behind the male pores, (2) the probability 
uiged by Ycjdovsky that the clitellai segment ically icpiesents 
throe fused segments, m which case the ovuluoal poics aio really one 
segment behind tho male efficient poies , ( 3 ) tho remarkable analogy 
with the Gydostomctia among fishes, where the abdominal poios 
act as oviduct ("Webci, ficitsck f wm Zool , 1887 ) 

The ovanes and oviducts of Ettdnlm (Beddaid, Horst), differ in 
many particulars from those of other OUgochmta. The ovai xea (fig 6) 
arc t wo solid bodies situated on tho anterior septum of segment 

1 PhuellM is, etccoicUag to Perrier, an exception ; the ovaries aie in Ixont of 
the testes 
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14 They no suriouiididby lasers of muscles, and the mtuioi is 
dn nled by ti ibecul® into numerous c nnpaitmcnts , dually con 
tmuous with eich o\aiy is a contoited lulu which passes tluouji 
the septum into the 13 th torment, ami then agun pisses through 
tho septum and opens on to the e\tcnoi m tin 11th segment m 
common with a luge spciinathecal pouch mil a small b luiduLu 
body The oviduct ojens by a wide mouth into the interior A 
tlu ovaiy, anl is lined throughout 
with a ciliated epithdiura, it is 
coveted by hyeis ot nmsculai fibies, 
which uc continuous with those ot 
the ovuy Ilie continuity of the 
ovaiy aud its du t is unknown m 
any other UUjodufcr , but is anilo 1 
gous to tile cun lition of the ovules , r . n . . . 

tnd then dmh m the laches It 
is possible that the musculai will silctli sj onnatheca his l ten cut 
of the eft uy is to be icgudid as an 
hyputiophy of the pentoncal covci 
mg ot the oaaiy m Lmnfou.uA, &c , 

and that this* his involved the ovi 

duct, oi tho musculai coit of the ovuy may he legal led as thi 
leceptaculum o\oium winch, m fitylana, is developed m the 
same segment is the ovuy, this sujiposition is stu nglliened by 
the fact that the oviduct tiav erses tlie septum between the 13 th 
and 14 th segments 

&puj niatJoccx — Of these oigans there aie fiom one to eight pairs , 
they consist ot spherical oi pen shaped vesicles, of? n iuinislud 
with accessory diveiticula They leceivo the semen dm mg copu 
lation and by thin entheliumis f ibncated tho genu ally ehilmous- 
speimatophoie m which the speimito/oa ife en\t loped, anl m 
which they aie con\eyed to the neighbourhood ot the clitillum ot 
auothci individual 


u\ ij to show the contoih 1 ou 
duct n o o\ui\ ip sp uni 
the'n )l mU optima, rot ) c< n 
j mcl iuct of si a nnthcca and 
ividuct 


The genital ducts hare been eompaied with nc]lnielii by many 
wntcis theie is not only a consider ible anatomical resemblance, 
but i developmental simihuty , the tasx dcfeientn (and the ovi 
duets?), like the nephndia, consist ot a tunnel, of a moie oi less 
elongxtf d tubule, md of a distil a esicular pait The wfracellulai 
duct of the nepluidium and the awforcululai duct of the a as 
deteicns may be explained by the different tunetions which the 
oigans pcifoim 1 * * The spumathcca on the other hand, aie com 
panblc to the vesicle of the nophiidnun, which is formed m both 
cases by m cctodeimic mgiowth 1 he *f ict that the tunnel md 
the tubule m both cases aio developed independently, but both 
f tom tho mesoblast is a staking point ot similarity between the 
vasa dofcicntu md oviducts md tlie nf phndia # The belief of 
Clap uede th it in tho “LmuolA* the genital duets weie the homo 
loguos of nephadn, but not m the “ Tenicolm ’ was based u^on 
the enonious assumption tint nephndia ue absait m the genital 
segments of the toirnei This his been shown by Vqdovsky to be 
an cnoi neplmdia aie piesent it hist m the genital segments, 
but degenei ite and disappear when th? genital duets an toimed 
Moreover, enough Ins been aheidy said to piovp tlio extumo 
unlikelihood of a nen homology between the generative ducts m 
earthworms and those m the 4 * limicolous ” foims Rankest ei 
put foiward the theoiy that theie weie pnmitively two pans of 
ncphndn m each segment, each senes being connected with oik 
of the puis ol sot® , the genitil duets weie supposed to bo tho 
lemams of one scuts which hid aborted, except m the genital 
segments This theoiy was at first espoused by Peuiei, who found 
that the nephndia were sometimes connected with one senes of 
seto and sometimes with the othei, and sometimes (PhUdhts) 
altein ited from segment to segment, opening m one segment by the 
vontial and m another by tho dorsal sot® , these facts appealed to 
show that one oi other of the two senes of neplmdia was pallidly 
oi entnely letamod m difieient genera In his latei publications 
Pemu was not inclined to attich much weight to this hypothesis, 
inasmuch as it did not satisfactorily refei the genital ducts to oue 
or othu of the piesumcd double senes of nephndia , the apertures 
of the genital ducts and nephndia weie found occasionally to co- 
incide at the same p ui of seta? 

The discovery that each segment of a woim may contain 
numeious nephridial poies disposes of any a p io/ i difficulties as to 
the homology betwem nephndia and genital ducts, though tho 
question is far horn bemg settled 

Ckcsbificatton and Affinity —It has already boon stated that tho 
Oligochwta form a group which cannot be subdivided into Lmicolv 
and Ten wols as was proposed by Clapaie do The genera of Ohgo 
ch&ta have been auanged in limilies by Vqdovsky (14), to whom 
the rcadoi is refened foi a classification, whuh is sitisfactoiy as 
regards the “ limicolous ” forms, and some of tho families (eg , 
Lumbnczdos and Pei ich#tid&) of eaithw onus Since that time, how 


1 Ihe difference between the nephndia and genital ducts in this respect 

cannot ho lcgoided as being of impoitance, the nephndia of Polych eta cliffei 
fiom those of Olwoctoeta m having in intercellulai lumen Lang, mmeovu, 

has shown (“ Die Polycladen,’ Naples Monographs) that m some Planaiians tho 

reproductive ducts, like the nephndia, may have an t^mcellular lumen 
m 


ever, a laigc mimhri of now g nci i and sp i ies ot < utliwomis lnv< 
lun Usnihed, which cmnot xt pis nt b sitisi t>uly amused 
Panel divide l raitfiworm inti due giuujs~(l)/; liteth 1 
( q , Ltmo/i ws), wh u the mile joi s u situ del 111 hont ot tlu 
eht limn (2) In nr lit U t is ( / , Ludnh s) when the mile inics 
ue withm the lit Hum in l ( 3 ) f s tdit ihui ( <f , Pm fata) 
wl ie th mile puts open l lnnd tlm elite Hum Via mm* 
knowledge his shown tins classification to le untenable ioi tw a 
piincijal lCiisons hrs* 1 ca is it oepaiatea some s] ie ot 
A aithidnhc s which ai lusUlitcllim tioin utluis wlidi in 
mti iclitelli in in I it sq int s tlu iutia lit Linn Vij t se I fiom 
the } ostclitellian 1 c ithhfr letw uiwhioh^eiu a time ue num i 
ous points ot lihmty , ml secondly, hiau^e tins <hs>ifu iti m is 
1 is don tlie assumption tint ruthwuiiis cm 1 consil icd as 1 
gioup apxit litin otha Ohjxhvtt wheicas it is now linpjs lble t a 
diuw anj lme of division b tween my two such & iou]s 

The simplest foims ot Oh / chitt aie tho genu A Ioanna in l 
Ctaiodi ilu<> sEohmma has a “hml,” consisting ot one s jnent 
which contains the phiqnx The mnous sjstnn consists cl 
ceiebfal gmglia, which aie ])hced m the lust segment and lctam 
conmxion with the cpiblast, the ipj aic#t ab'-cmc >f 1 aential 
neu ous coid is m all piolabilitj to be lookcl 11^011 is caidaict 
of degem ntion The body possesses considei able tines ot the 
pumitnely continuous filiation upon the heal ue a pin ot 
minted ptb In ill these paiticulus as well as m the eh 11 ictus 
qI the vaseulxL system, ALolohoma igi os with ULuihilu s, tli 
littei fonn ha?, howevci, aaontial liene cotd winch, like th 
ecu Inal ganglia, is lodge l m the epidumis In most ot these pom is 
Afolowmu, ini Ctoiodnlu,'* lesanble liuil foims ot tlu hi 0 hu 
Ohj)ch-eta The iq 1 > luetue organs ol Ctnu h uiib aie not known, 
but those of ^Eilwmct 11 1 constituted on tho Oligochi tous plan 
These two gcucra an also closely allied to the Auku jimluht ot 
whith a shoit dcsaiption is ippenacdTls they ue not ti atod 
clsew hei e m thi s w 0 1 k 

uEolcbom/i theiefoie retains eatim Aiehnnnclid ehaiaetas but is 
to be lcfcned to the Ohijxhxta on account of— (1) the limitation of 
the ie) loductive glands to tw 0 se gments ami the piescnte of special 
cffuait, testicular ducts,# 2) the pined xirangunent 01 the set® 
bundles, which agi co m then stiuctme with those ot othei Qlujo 
chala , and (0) the relative compile iti on of the neplmdia, is com 
paied with Anhiannehda 

The affinities ot Cttnodidu^&n not so plain , but, m the xbsenci 
of my knowledge lt&pectmg tlio gf neiativc organs, it is impossille 
to ictei them definitely to flic Oh jodi&a, ol to the Polydi da 

Jufti tmu hda — 1 his subclass includes ceitam small inanne Aichian 
woims which wei t foimeil) placed among the Pclvchsuta Ilatofiek nelid 1 
011 gm illy cicttcd the gioup for the leccption of Polygo/diu md 
Pt todulus, aud iceently hottmgci has pffeed ffiAnodnlu s- (an 
animal toimeily it toyed to thc*Z>w>c opkoia) m tlie same gioup 
The n ime At thiannehda implies tint these foims stand at the base 
of the Annehda } and that they lepitfscnt most nearly tlu toinm m 
ance&ti il foim fiom which both th Poly hvta and OUtjcdi<Lta hue 
been derived Then stiuctme, wlinh be 11s out this supposition, # 
suggested the name * 

Polygoiduis is found on tho northern and southern 1 oasts ot 
Euiope, it is a small slender worm, \xqwg m length (iccoidmg 
to tlio species) fiom 30 m to 1 deam The scgn^i utation is 
haidly marked externally The held sc b ment is diuded as m the 
Lh^etopodct gcneially mto a pio&tomium and a ppiistonuil ung, 
the pio&tommm gives use to two ten tides On eithei side ot tho 
piostomium is a cilntcd pit, which is of special interest, as it 
occuis on the ono land among the Nemj t 11 vrs (q v ), and ou tho 
othei among ceitam Pohjdi&ta (t i ] , Ophchdae) and m the lowly 
oiganized Oligoi lret AZolosoma Cilia 11 e found m ceitam species 
m the neighbouihood of the mouth and on the anal sogment 

Tho ciliation ot the body is more marked m P/otodnlu% whcie 
theie is a contmuous vential gioove lined bf cilia, theie ue lings 
of cilia also on each segment The partial ciliation of Polygoi di os 
is to be denved from this by rediution Ceitam Ohqoihstit retun 
traces of the primitive ciliation of the body (e q , JOolosom) 

Theie ue no tiaces of bet® m Polygordi us 01 its allies The 
segmentation ot the body, although haidly maiked externally, is 
veiy cleaily maiked internally , the body c ivity i& dividod by sue 
cessive septa mto a senes of segments ; theie is no such fusion of 
the antenoi segments as is met with among the Pohjih<bta and 
Ohgodiaeta , and the segments aro less diffi icntnted imong them-’* 
selves than is usually the .case m the higher Ohcetopoda The head 
segment contains the phai ynx, which is limited to this segment , the 
nephndia, which consist of simple tubes (probably but not ceitaraly 
formed ot a chain ot “dram-pipe” cells, as m Ohqoduda) aie 
found in ill the segments except the first and last The nephndia 
do not lie fieely within the ccelom, but m the thickness of tlio 
parietal peritoneum , the funnel only just opens into the cavity of 
the segment piccedmg that which beais the external poie , that is 
to say, it is chiefly contained within the thickness of the septum 

a The correct aarae of this worm is JInti lobddU Tfi* alfcued termination is 
to etpiess tfie change in the new icgoidmg its affinities 
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In lining the 1 >im of simple sinuous (not coil d) tubes, and m 
lj m j within thr pciitoneum, tlie niplmdii au in a \ tiy mli m 
condition tht- same thing o( tins m the ( apitilhd^, m the higher 
Annelids tin nophulnln within the c elom, and ate usually much 
cultd and complicated m stiuctuie 
dli \ is ul u sy stem consists of a doi sal and a v cntial trunk winch 
ttavusc the thickness < f the dusal an 1 v ntial mes ntencs I ho 

dev by uitnL tf th sc vessels slious that then eaviLyis ciutinuous 
with tin blistoc U an l is net i sconluj cm ah/ittmot i solid 
clnni of mcsiblast tells is is so commonly tht cise m the Annrhda 
I he two tnml s commumt itc m e\oiy segment c\i epi the 1 ist two 
oi time by tw > latcial vessels, one on each side , ei h of these 
liti r giics ofl a c ccal tule running 1 ackwm Is along the somatic 
1 ei it nit urn dims the vascular system unhigis but little 

moddi ation m diflucnl segments In Pyotolrihis the Ibod 
\cssfls hive no walls and tlicufoie permanently letun a conlihon 
which is foun l m tlu young Ph/fodus 1 efoie the adjacent 
m sihlast cells luve become dilfumtntfd into an exticmely 
te hi ate m inhiant The condition d the a isculai channels m j 
h ihfj tdiu lq i sents tint ol th 1 in il I oh/oh if r and Ohq* h eta 
1 ohm th sye nl nms^ulii wills hu b ui funic 1 PC)hs via, 
liovvt v ci is l It nti al with the i lull lohffcuhu* m tlust pitticul us 
Th h^ stivi iubt c insists of only i single lay u of ciliatt l cells 
cov iclhy i single lay a ot p ntoneil tells ini is thticfcie m m 
fmbiyomt t in Litton is corny aied with tin Chit poda anl Ohp 
chrta It is hsw vu specnii/c: l into a y li uynx jQL&oyihagus uul 
intestmr I lie uu vous system is extiemcly simple, an l lies in the 

thickness of the epidermis thus presenting vnembiyomc chaiaota, 
which is bowel i met with m ceitun Poh/ch%Ci 
In Poly jo ih ts the ccitlul missis situated m the piostomium, 
xnd comimimcitis by i cn cum esophageal comini&suie with a 
■vential eoid which is mednn, and shows no hue of 

ganglionic enlargements tn Pi rfichiUw thue aie two vtntixl 
coids, while m UibtnodnJus them aie a senes of ganglionic swill 
mgs A neivous ylcuis albo exists in tht thickness ot the 
lougitulnnl muse Its 

loh/(f i hi 6 is ol scpmti s \os Piotodnlm is henniplnodite 
Th scmuI y lodncts aic dtvilipalm all cxeqt tin fust iew and 
last tew segments fiom tlie lining ot tin t^obm the ova and spei 
mato oa me any aienlly liluatcd by the luptuic ot the lody wall 
Hisfyu hihn has sp cnl ethicnt ducts foi the ovanes and testes 
(found m ditiaont individuals) the mtuic of which is not jet 
set! lei 

Poh/jouhu<t h av s the e to g as an active hm, fust disioveica ov 
Lovell dhis lan a is shry c l Uk< i humming t >p ind has a pieoi d 
cmlct of c ill a unmidnt ly b< Inn l fins on one side is the mouth, 
win h 1 ids into in ahmcntaiy < inal opening it th post uoi end 
of the body it the apical ic*,nn is m c loch nine thickening 
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papeis) (F I I ) 

WORMS, one of the oldest, and from an historical y)omt 
of view ono of the mo&t interesting, cities m Gei many, is 
situated on the left bank of the Rhine, m the giand duchy 
of Hesse Darmstadk 2 r ) miles south of Mainz and 20 miles 
noith west of Heidelbeig The town is uregulaily built, 
and some of the old walls and toweis still lemam, but 
its general aspect is modern and commercial The chief 
equates aie the maiket place and the Dom Plalz Worms 
formerly contained many ecclesiastical buildings, now 
represented by eight churches, two of which, however, are 
„no longer used for divine sei vice The principal church 
and chief building is the spacious Romanesque cathedral, 
which ranks beside the cathedrals of Spires and Mainz 
among the famous ecclesiastical edifices of the Rhine 
This magnificent building, with four round towers, two 
laige domes, and a choir at each end, has a specially 

1 This work is a general summary of investigation into anatomy of 
OUffoahmt& tip to I884 t With complete list of liferatuie For this 
reason the present bibliography refers only to moie important papers 
published since than » 
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imposing exterior, though the in yucssion yiroduced by the 
in tenor i& also one of gicat dignity and simyilicity, height 
ened by the natural colour of the rpd sandstone of which 
it is built In this la&t particular it differs from the 
cathedrals of Mainz and Spues, where the natural colour 
of the stone no longei ayipeais m the intenor Only the 
lower part of the western toweis belongs to the original 
buildup consecrated m 1110, the lcmamdei dates from 
11 SI, with the exception of the west chon and the vault 
mg, winch weie built ni the 13th centuiy, and the elaboi 
ate soutjj y>ortal, whi^h was added m the 14th centoiy 
The omamentation of the oldu y>aits is simple to the \a 0 < 
ot ludeness , and even the more elaborate latei forms show 
no ln^h development of workmanship The church is 4b5 
feet lon^ and 114 feet wide, the transepts, which aie at 
the west end, aie about 120 feet long (inside mea^uie 
ment), and the < h nr is ICO feet huh ^The cathednl 
belongs to the Roman (hthol^ community, who possess 
also tlie church ot St Mu tin and Lho Lieblraucnknche, a 
handsome Gothic edifice outside the town, finished in 
1 167 The pimcip il Piotcstant place of woislnp is rmuty 
church, buiit m 1726 Second m mieiest to the cathedral 
is the chuitli of St Paul, also m the Romanesque style, and 
dating from 1102-10, with a chon of the early loth 
century lb is adjbmed by the Lomams of an abbey and 
cloisteis of vanous epochs Since ISbl this ohm oh has 
contained an interesting museum of national antiquities 
The late Romanesque bt Andiew’s chrnch is also used foi 
secular puryioses The sjnago a uf, an unassumm^ build 
mg erected m the llthcentiuj and icstoied m the 1 jth, 
is now completely modcrm/cd The Jewish community 
of Woims (about 1 100 m number) claims to be the most 
ancient m Germany, and to have existed continuously 
since before the C lmstian eia, though the eailie&t authentic 
mention of it occuis m*58b A cunous tiadition, illustiat 
mg the effoits of the dispel sed people to conciliate then 
oppiessois, asserts that the Jews of Woims gave their 
voice against the ciucifbion, but that then messenger did 
not anive at Jerusalem until aitei the event 

The town house of Woims was lestored m 1S84 The 
Bischofshof m which # the most famous diet of Woims 
(1021) wa.s held, is now ltpliced by a handsome modem 
lesidonce The Lugmsland is an old watch tow ei of the 
1 3th centuiy Woims also contains numeious schools and 
a 1 it lily endowed hospital In the Luthei Platz uses the 

imposing Luther monument (unveiled m 186b), consisting 
of a senes of twelve stitues on a platform 16 feet squuo 
In the cen tie the colossal statue of Luthei uses, on a 
pedestal at the base of which aie sitting figures of Peter 
Waidus, Wy cliff e, Huss, and Savonarola, the heralds the 
Reformation, at the corners of the plattoim, on lower 
pedestals, aie statues of Luthei 5 s contcmpoianes Melanch 
thou, Rcuchlin, Philip of Hesse, and 1 jederick the Wise of 
Saxony, between which aie allcgoncal figures of Magdobuig 
(mourning), Spn es (protesting), and Augsbuig (confessing) 
The greatei pait of the work, which took nine years to 
execute, was designed by Riotschel, and earned out uftei 
his death m 1S61 by Kietz, Dondoif, and Schelling 
The trade and industry of Worms are not unimpoitaut 
The leading resouiee of tho inhabitants is wme growing, 
the most famous vintage being known a& Licbfiauenmilch, 
grown on vineyards near the Liebfrauonkircho Lngm 
lander and Kattexlocher are also well known varieties 
The manufacture of patent lealhei employs 3000 hands 
Machinery, chicory, slates, <fcc , are also produced Worms 
possesses a liver-harbour, and carries on some trade by 
water The population m 1885 was 21,903, of whom 
about one thud weie Roman Catholic. In its prosperous 
days Worms is estimated to have had from 40,000 to 
70,000 inhabitants* 
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Poi bdomtgu% the name hy whir h Worms w is knoun m Roman 
times, seems to imiieatc a Celtic ongm fox tin t wn Ihe m >lun 
namcis usually connected with Y turn ar Lmrlvunn, tlu loimin 
woid fora dr^on Diusus is sud t) hue eucte 1 3 foit on the 
site of the town in 14 r c As 1 settle me nt of the C am me till 
of the Yan^iones, it ousted uuiu IVinui 2 1 ncetiui till ah nit ih 
mid lie of the 5th untui} Ihe Burundi ms tlun tod it ml 
made it that (ajittl, md its mine ijqeus in main of lli h 1 1 
legends of that people lung (jimthet ml Liuwhil le li 11 th n 
com! at Woims, and h le Snjn d woo 1 the f ir Chu mini l 
The * Rosaigiitin, often moTilmiel m these leg ills liy on the 
opposite bink of the Idnnt Un lei the Ti in ouniis llns town w is 
alsoimp itant, amlitwasafi punt^esi^ncc of Chnlema^ue ml 
his success us Ihe scene of tm gia ctul flioii-.li uifhislon ll 
lomuu rf E^mhaid and Einnn the dau^ht i o± Chailuni^u is 
lud it "Wonns The fust bishop of Woinis of whom m} thing 
authentic is known was rieinbut (t>70) though an ‘ qisopus 
Ymgionum is sail tc hue attuidid noun ll it Gilo^nc in °47 
Woims se ms to lmc thriven undei the bishops, but the citi/ ns 
lm imblj (s^'ouse 1th eaust of the < mpciois igamst them and w u 
relink l b\ pift ilexes which fistcicd the ti tde of the town ml 
ci entu Ify 1 l to its 10 gnitionias a fue linpanl cit} AYoims w s 
fi pic nil} visitul b> the unpuial tomt an 1 won th pioul title, of 
* Meth 1 of Diets ihe mist finnus diet w is ill it li hi ml 21, 
at which Lutlia apptaied t>dcfcnl Ins doetimes 1 cfoi Oh ill s 
Y Icui^euslita the town 1 imall} emlnced Piotcstmtisin 
Woims pieseived 1 toh 1 ihle piosj eut} e\ en thioughtfchc h u Lshq s 
of the Unit} Years Wu lut 111 1689 it was lai 1 m ashe', by tlu 
Fitnch a blow from which it h is never thoiomjily lecoiti 1 % 
The pcicc of Luneville annexed it m 1801 t(*Fi mce , hut m 1815 
it } issed to Hesse Daim&tadt, bang then an ununpoitiftf town 
with 62 >0 mlnbitmts 

WORkBROUGH, a township m the West Riding of 
Y 01 I shire, is situated on a biamb of the Dearne and Dove 
Canal, and near several branch lines of the Manchester, 
Sheffield, and Lmcolnshnc Railway, 9 miles noith west of 
Rotheiham and 3 south of Barnsley The chuich of St 
Mai}, an mteicsting stiuctuie with lemuus of Koimn 
woik, but chiefly m the Transition Eaily English style, 
underwent icstoiation m 1861 # It contains some old 
monuments and brasses Thcie are extensive colhcncs 
and gunpowdci mills 111 the neighbouihood, and the town 
ship possesses non and steel woihs and esm mills A 
shoit distance to the west is Went worth Castle, built m 
1730 by Thomas, earl of Stiaffoid, on the site of an 
ancient fortress, and containing a largo number of poi traits 
of historical intei esfc The population ot the inborn sanitary 
district (3779 acies)wa& 60^0 m 1871, and 8113 in 1^31 

YVOESTED bee Wool 

YYOUTIIIN’G, a watering place of Sussex, is situated on 
the London, Brighton, and South C oast Railway, 61 miles 
south of London and 10* west of Brighton On account 
of its sheltered situation at the foot of the South Downs 
it has some reputation as a health lesoit foi pulmonary 
complaints As a genual sea side resort it is increasing 
m favour, especially with the wealthier classes Theie is 
a manne paiado l| mile in length, a long range of firm 
sands, and an iron promenade pru, 960 feet in length, 
constiueted m 1882 A public park, 21 acies m extent, 
was opened m 1881 The chinches and chapels aie all 
modem The other principal buildings aro the town hall 
(1834), a quadiangulai stiuctuie with square clock towei, 
Montague hall, the liteiaiy institute, the workmen’s msti 
tute, the mfirmaiy and dispensary (1882), the Thomas 
Banting memorial convalescent home, the public baths, 
erected m 1S86, Humphrey’s almshouses, and Queen 
Elizabeth’s almshouses The raothei parish of YYoi thing is 
Broadwater, the church of which, three quatteis ot a mile 
north of W 01 thing, a ctuciform building in the Transition 
style, has some old monuments and brasses The popu- 
lation of the uiban samtaiy district (979 acres) was 7401 
11x1871, and 10,976 m 1881 

Pottery and other Roman remains have been found at Worthing 
In Domesday the manor appears under the n ime of Oidrnges, and 
consisted of eleven hides, 01 about 110 acics In the reign of 
Edward I it was valued at 100 shillings It formed part of the 
endowment <d the priory of Easeboume, near Midhuist, and at the 
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Ref nnati n \\ gi lit d with oth ] *hsps rns to TTeniv Lit" 
william onl ot Smtlianpt n It aft iw 11 Is jas l tlu ui^li 
s \ al hinds to the ( ail of W an icl It a t f s n e nn| nanc 
m the 1 i«,u ot X Iw u l III wlu "1 at d it tlu 1 mil ^ t rf a 
m*uk t but it dt lm 1 ti i ] in f si hnnl t Its 11 is a 
w it iin^}li 1 ,hi ib nt V't 0 an l ft 1 a visit of the, limccss 
An lix in 1797 it mil iqil]iu 

YOTLGN, ox*. Hi xi \ n3Cs-i63)), an accomplished 
litejuy inn kiu, was one ci the iavouiite diplonnti ts oi 
] imes I of England, although, following the quit fistic 
hibit ci his famdj, lie ncvti would undatake employ 
mails oi the .peak st weight and dil he ally The static f 

tire family, which v\ ts founded m the lllhccutuiy by a 
lord may 01 of London was Bocton or Houghton Milliule 
m Kent It was as clcscnbed by IziakYVnllon 111 his Lif 
of S 11 Hun), atypical English fimily of wealthy landed 
gentry, keepm & up a connexion with the comt, but 
avoiding the lisl s of factious amotion, often holding 
olhcbS of lii^h tiust, but always piudcntly th clinm^ the 
highest. Ilcmy, the youngest ot four sons, was sent to 
school at Winchester, and thcnci to Oxford (New College 
ipid aftci wards Queens) At the age of twenty two, with 

a high academic reputation for wit and scholar ship, he 
was sent abrerd to complete his education, an L spent 
ei ,ht yeais m J lance, Spam, and Germany, making 
acquaintance with men oi learning as well as com tiers, 
a 0 enual favounte Rctmnn^ t(kJ3ngla>iid at the a to e 
of thnty, he sought political employment, and became 
one of the secietanes ot Essex On the fall of Essex 
he made his escape from England and took lefuge at 
Florence, where he employed his leisure in writing a 
sketch of “the state tft Cknstendom ’ Ylnle he wa> at 
Floienco the grand dfrke discovered a plot against King 
Tames, and YVotton was sent to Scotland with the mfor 
mation and a casket of antidotes King James was so 
ckaimed with the cnussaiy thi^ on his accession to the 
English throne he at once oft eied Yotton ambassadorial 
employment He might have had the embassy to bpam, 
but this he piudcntly declined, and chose instead the easier 
duty of maniging relations with Venice and the Gei man 
states After twenty yeais df diplomatic service he ciaved 
and obtained the post of piovofo of Eton in 1624 lie had 
stalled and written not a little at odd times durmg his 
active life, and when he settled Eton ho intended tv 
wiifce a life of Luther, but m tin* and other laige litc^ 
laiy piojccts ho never to ot beyond the stage oi collecting 
materials In his fifteen yea^’ provo^tshrp^ho set an 
cvimple of careful, dignified, and gneious supervision, 
and his wit, wisdom, courte>y, and benignity aie well 
represented m the Rphquuz Wottianr, published with 
YY r alton’s LiJl m 1651 Two of his witticisms aie 1 m 
mortal, — Ins definition of an ambassador as an liono&t 
man sent to lie abioad for the good of his countiy, 1 and 
his advice to a y T oung diplomatist to toll the truth, and 
so puz/le aud confound his adversaries He died in 1639 
WOiTQN, Willi vm (1666-1726), is now remembered 
chiefly foi his part m the famous “ Battle of the Books,” 
but to his own generation his H<fl< chons upon Annnit 
and Modi ? n Leaimmj v\a$ only one of many proofs ot his 
extiaoidmaiy amount and variety ot scholarship Bom 
in 1606, the son of an English clergyman, lector of 
Wienlham, m Suffolk, he was one of ihe wondeis of hr* 
age in precocity He could translate from seveial 
languages at the age of five He was under ten when 
he was sent to Cambridge, and he took the degree of 
BA at the age ot tv elve years and five months, having 
aheady cieatod such a sensation by his linguistic attain 
meats that Latin poems weie addies&ed to him as a 
prodigy In the Battle of the Books he took a judicious 

middle course between the extreme champions, Fontenelle 

. > >■ ^ 

1 Tha full story of this witticism is given m Walton’s Zijc 
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and Temple, making a succinct, elaborate, and caieful com 
panson between ancients and moderns m oratory, poetiy, 
mathematics, philosophy, astionomy, anatomy, botany, and 
otliei n ts and sciences Ris R Jfedim% the first edition 
of which aiptued m 169 f, show that his piodigious 
mi mory was not confined to languages, tnd that he 
possessed also stron^ -judgment and argumentative powci 
The ticatise may still be lead with interest as a survey 
of tho stxt< ot various sciences at the close ot the 17th 
centuij Wotton, who was made DD m 1707, wiote 
also on subjects so divciso as fossils and Welsh la? s, 
besides producing vanous historical works He was eu 
ga^ed on his translation of the Welsh laws at the time 
of his death, which took place m 1726 

WOUWERMAN, Philip (1619-166S), a Dutch 
painter ot battle and hunting scenes, was bom at 
Haarlem in May H19 He reee ved the elements of 
his ait msti action fiom his lather, Paul Joosfcen Wouwei 
man, an historical pamtoi of moderate ability, and he 
then studied under Jan Wynants, and for a short time 
undei Eveit Decker Returning to Haarlem, he became 
a member ot its guild of pamteis m 1640 * In that city 
he seems to have led the rest of his siugulaily pioduc 
ti\ elite, and theie he died m May 166S About seven 
or ei & ht hundicd pictuie& aie enumeiated m bmiths 
Catalogue Raisonw r^th^ woik of Philip Wouwei man, 
but piobably many of these aie the productions of his 
brothers Petei and Jan, and of his many other imitators 
Ills authentic works aie distinguished by gicat spirit and 
animation, and aie infinitely vaued and full of incident, 
though dealing recurrently with cxvxliy battle pieces, 
mihtaiy encampments, scenes of cavalcades, and hunting 
oi hawking paities He is equally excellent m his 
vivacious tieatment of figures, m his skilful animal 
painting, and m his admuable and appropnate intro 
duction of landscape backgrounds Three different styles 
have been obseived xs chaiactenstic of the vanous penods 
of his ait His earlier woiks are maiked by the pit 
valence ot a toxy biown colounng, and by a tendency to 
an anguhr foim m the draughtsmanship , the productions 
of bis middle period hav<7 gi eater purity and bnlliancy, 
and his latest and greatest pictuxes possess more of foice 
r and breadth, and are full of a delicate silvery giey tone 
WRASSE This name is applied to the fishes of tho 
family Labrul u generally, and more especially to certain 
mombus the family to*be mentioned heieaftei They 
aie without exception inhabitants of the sea, \eiy abundant 
in the tiopical zone, less so m the tempeiate, and dis 
appealing altogether on the confines oi the Arctic and 
Antarctic Circles Their body is generally compressed, 
like that of a caip, covered with smooth (oycloid) scales , 
they possess one dorsal fin only, the anterior portion of 
which consists of numerous spines Many wi asses aie 
readily recognized by their thick 
lips, the mside of which is some 
times curiously folded, a pecu- 
liarity which has given to them 
the German name of “lip fished” 

The dentition of their jaws con 
sists of strong conical teeth, of 
•which some m front, and often one 
at the hinder end of the uppei 
jaw, are larger than the others Lips of Labrus fed mis 
Bui the principal organs with which they crush shell fish, 
crustaceans, and other hard substances are the solid and 
strongly-toothed pharyngeal bones, of which the lower are 
coalesced into a single fiat triangular plate The majority 
of wrasses are beautifully coloured, exhibiting extra- 
ordifianly varied patterns of permanent pigmentary colours, 
as well as etanegeent reflexions of the scales All of 
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them arc suifaco fishes, hung dose to the shore oi coral 
banks Rocky pails of the coast overgiown with sea 
weed aie their favourite haunts in the tempeiate, and 
coral reefs in the tiopicxl seas Some 4*50 species ot 
wrasses (including Pan ot Wrasses) are known, chiefly 
fiom the tropics , some grow to a laige size and are 
esteemed as food, whilst others, like the Bntisk species, aie 
small and but barely eaten 

Of the Butisb wiasses the Ball an Wiasse (Lab? us 
mo ulatus) and the Stuped oi Red Wrasse oi Cook 
(L thusjmUus) are flic most common Both belong to 
the genus Lihu% m which the teeth stand m a single 
series, and which has a smooth edge ot the j l eopcrculum 
and onlj three spines in the anal fin The ballan „viasse 
is the larger, obtaining to a length of lb inches, and, 
it is said, to a weight of b lb, its colours ar*e sm 0 ularly 
variegated, green or brownish, with led anal blue lines 
and spots , the dorsal spines aie twenty m numbci The 
cook wiasse offers an instance of well maiked secondaiy 
sexual difference, — the male being ornamented with blue 
streaks oi a blackish band along the side of the body, 
whilst the#femule has two or thiee laige black spots 
acio&b the back of the tail This specieo possesses only 
ffiom sixteen to eighteen spines m the doisal fin The 
Grohl£ftny oi Corkwing (Cuni/ab/us mehp s) is much moie 
fiequent ou the southern coasts of England and Iielmd 
than faith ci north, and raiely exceeds a length of 10 
inches As m other wrasses, its colours aio beautiful, 
but vanable , but it may be leadiiy distinguished fiom 
the two preceding species by the toothed edge ot the 
piTopeiculum The three other Butish wrasses are much 
scaicer andmoie local, viz, Jagos Goldsmny (Ctinolab? us 
inpetfns), with a laige black spot on tho antenoi doisal 
spmes, and another on^the base of the uppei caudal raj s , 
Acantholah u<> palloiu, which is so rarely captured that it 
lacks a vernacular name, but may be easily recognized 
by its five au»al spines and by the teeth m the jaws forming 
a band, and the Rock Cook (Cent? olab? us exohtus), which 
also has five anal spines, but has the jaws armed with a 
single series of teeth 

On the Atlantic eoasjs of the Hoi them States of Roith 
Amtiica the wrasses aie represented by the genus Tautcga , 
which is distinct horn the European forms The only 
species of this genus, known by the names of Tautog oi 
Blackfish, i 5 a fish of considciabio economic value, being 
much esteemed as food It is caught m great numbeis, 
and generally sold of a weight of about 2 lb 

WRECK (m Low Latin w? ectum oi wa? ectum mm is) is 
a ship or goods cast on land by the sea m tidal waters 
While still at sea such ship or goods do not constitute 
wreck but derelict, which includes flotsam, jetsam, and 
lagan (see Flotsim) In Roman law wieck was icvloitd 
to the ownei if he claimed it before a judicial tubun tl 
withm a year and a day, the ft&ius wamug its claim after 
a constitution attributed to eitkei Marcus Auichus or 
Constantine Theft fiom a wieck was legal ded as ag te ia 
vated by the helpless position of the ownei, and the tluet 
was liable foi torn fold the loss if an action was brought 
against him within a year, aftei that time for the loss 
simply 1 lunderers of wieck and exhibitors of false lights 
weie also punished criminally Most of the Roman law 
on the subject is contained m Digest \lvu 9, Code \i 5 
The Leonme Constitutions, c 64, made a concealer oi 
wieck liable to the fourfold penalty In France it was 
provided by the hws of Oleron (see Sla Laws) that 
succoui was to be affoided to shipwrecked persons, and 
their property returned to thorn Wreck afterwards 
became a right of the crown (a right limited to one thud 
of the value by an ordinance of Francis I ), but was often 
granted to feudal seigneurs under the name of droti de 
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6m Id England the rule seems m the time of Bi acton 
(the leign of Henry III ) to have boon tho same as that 
of the Roman law, that wreck only belonged to tho Ling 
if no claimant appealed within a year and a day It 
would perhaps be more accuiato to say that it vested m 
tho crown, subject to b* divested on pioot of ownership 
within the ponod limited The leason foi this mle of 
law appeal to be the necessity of enabling persons m 
authouty to piotoet wiook fium tho pilh 6 c which it was 
otherwise ceitam to have undergone at a tune when wreck 
was koked upon as legitimate *pie^ of tho wicc^ol In 
13i icton (120, 5) it is said that even if a do to cseipcd, # oi if 
any ceil am mark weio put upon the goods, it was no 
wreck, The Statute of West mm tei tho fust (3 Edw I 
c 4) 1 -. meuly declaiatoiy of tho common law as it is 
found in Br^icton It enacts that, where a man, a do c , or 
a cat esc iped ailiv e out of a ship, such ship should not be 
idfudgad wiock but the g*ods should be saved and kept 
by vi w of the sheriff, coionei, oi kings bailiff, and 
delivered mto the hands of such as wcie of the town 
wheie the goods weie found, so that if any sued foi the 
w,oods, and pioved thit they wore his oi pcmlitd m his 
keeping within a year and a day, they should be lestoied 
to him withmt delay, if not, they should lemam to the* 
km^, and where wieck belonged to another than tlx? king 
lie should have it m like mannei In both Biaeton and 
the statute the escape of a living thing appeals to be 
used lather as an example of a moans of pi oof than as the 
sole meins of proof The latter, however, became the 
doctrine of the couits foi centuues , it was wreck unless a 
living thing escaped, and as such part of the heredit try 
ie venue of the eiown, and expre sly recognized by the 
Statute De Puwogatua, fiec/ts (see Prerocatiyl) To 
hold inquests of wieck was by the Statute Dt Officio 
Coionatons (4 Edw I c 2) one of the duties of the 
coroner, of which he has only ret ently been relieved Ivy 
the Coioneis Act, 1887, repealing the Act of Edw aid I 
In 1771 a letuin was made by Loid Mansheld to the oldei 
and moie reasonable view of the common law as it stood 
m Bracton That distinguished judge eonsideied that the 
rule that it was wreck unless a livyig thing came to shore 
was conti ary to principles of law, justice, and diumamt), 
and that the escape of an animal was simply a medium of 
pi oof It was the piooi and not the escape that was the 
important fact 1 Claims to wieck weie, by Pac II c 3, 
not cognizable m the Admiralty Court as was deielict, 
foi that was in and upon the sea, while wieck must have 
touched the land befoie it became wreck Unclaimed 
derelict was, like unclaimed wreck, a right of the crown, 
but m a different way It was not a direct right }we 
(otoruc, but claimed by the king m Ins ofhee of Admiralty 
as an admiralty dioit As wreck in the last resort 
became crown property, it was never subject to foifeituie 
as a Djodind (qv) wheie lives weie lost Wreck was 
frequently gi anted to subjects as a franchise, e q , to lords 
of manors and io vanous man time cities and boroughs, 
among others to the Cinque Ports Within the Cinque 
Poits the serjeants ot the Admiralty of the Cinque Ports 
still act as receiveis of wreck (17 and 18 Viet c 120) 

So stood the common law as affected by early legislation 
It is now of comparatively small importance, as the law 
now depends chiefly on the Mci chant Shipping Act, 1854, 
part vm , and the amendments introduced by later Acts 
The definition of wreck foi the pm poses of the Mir< hint Shipping 
Acts (which as in cfl< ct for all piartieal purposes) is consult i ibly 
( xtended beyond its common hw meaning By s 2 of the Act ot 
1854, it includes jetsam, flotsam 1 rgan, and da diet By the 8ca 
Pishenes Act, 1883, it is still faith ei extended to include all Ash- 
ing boats, all then small boats, all nggurg gem or othe] appur 
tenan ces of fishing bo its, all nets, lines buoys, floats, oi other 

1 Hamilton v Davis, 5 Buuow » JRtp , 2783 


tishmg lmplnnuits whatsoever founl or picked up it sea win tha 
maiked oi umu id 1 The pim lpil } iovisi ms ot the Vet c f ISC i 
ui is follows ihc 0 cn id suj nutuid n c tluouAout tho 
Unite 1 km.,1 ni ot ill nntt is lcbtin^ tc wu k is comniftel t> 
thcP ill d Li x Io N ) \ eisuicvciu&in*, V him lit) juusluti n is 
tj intcitcip with wi k 'When vci an) sliq oi boat is sfi m k 1 oi 
m listuss it an) jlico mi the slmc of ill sea, n of anv fci lal 
watoi the ic eivu f v led ot tli di tnctrs iopr 1 Until i and 
tak onimirCd aul is uc such lire eti ns a-» he nnv think hfc with 
anew to the ] les iv ti no! the si q Allcu^oanl ith i ufo Its 
w isl l sh it u lost oi tdv n fimnlhc shij an to be Itliva 1 1> 
the l < ivei In tht ibs nr d the receiver list ins ofho is 
prsti ts 1 tht ]ti t ml otli i 3m t the } wu ol tli i i*hi 
Hit l ttn l is as s )n sjossibl t> txxniint n ath ui) |tis n 
whoi ly 1 abltt>^ivt in) attount cf i sli| m distress oi hti 
ai^o oi stnes, an 1 fotw u 1 the itsalt jf his txumnaticn to tht 
1 a 1 oi E ide (what it is dejositt 1 m th wittk it, sta) an l to 
LI j)d s On } io of of title ot a loi 1 of tht rnxnoi oi othti } usul 
entity l to uuclunir I wicek tht lcctiv l is in hoi l it on belnlt 
of such } a son The leceiv ti is aide l md ] lotctftd l v i umcious 
povisions making it punishable to ufusc^mtn or vehicles on his 
leinml tr st ictt n f ill to gw t noti o of wieck toolsliu t the 
leccrvti oi any othei poison, on his wa) to the wit L, <kc In cise 
d sus} ctel conce ilnitnt of wieck lit mi) obtim a s ireh wamnt 
(sec Mai r vm) fiom i justi e of the pcitt Whenever m> wit k 
n*«avcd bv an^ puson other than a receiver bvivvGL (j v ) is 
piyible In east ot no claim being male within i >cai 1 y th 
cwn i mini tli absence ot any pm ifco light ot a lord of a in moi 
oi other jerson lift ltteivti is to sell the wicel , and j i) the pio 
ccc Is, rftei deducting expenses md salv ti the cxclicpi i, to 
become \ ait at the eonsolititc 1 fund lire Adnmally Division oi 
tilt EIi,h C nut of Justice has lunsd^tis M dta le upon all t laims 
ot salv c_,c wlietha the wreck is found at sea or cist upon the 1 md, 
u paitl) m tho sea and partlv on lxnd Wieck, if for cun s oods, 
is habit to customs duties Goods save l fi >m a ship wieel e l on 
its homowaid vo) t^e are to hr toi warded to the port oi its oiignnl 
destination A seiman is entitled to wages up to the time ot a 
vessel bem^ w looked unl&s he has not excited himself to the ut 
most to save tin shq cai^o, md stoies Receivers districts uudoi 
the Vet of 1854 were fonn dby aBoaidof li ide oidti ot Octobei 7 
18o6 The Meichmt Shipping Act, 1862, pondes into uht 
that the iteuvei mav aj point a valuer m salvage casts that the 
delivery of witek b) the icceivei to any pasm is not to piejudice 
the n 0 ht of thud paities md thrt tire ja)mcnt ot iiocccd's of 
wieck claimed by the eiown is to be made to the consohdited fund 
oi tho revenues of tho duchies of Cornwall oi Laneistei atcoulmg 
to citcurnsfaiKts Instiuetions to icceiv^ wuc issued b) the 
Boaid of Ti ide m ISbo and 3 S86 In 1876 a new till un d fci the 
mvcsti^ dion of shipping cisualfreswis eieited by the Meichmt 
Shipping Act, 1876, vvhuh has m inpst cises supemeded the ] io 
tcluio piovidel b) the Act of 1851 Tin Act oniblul the loul 
chancclloi to appoint i wieck commissioner ci wieck comm is 
siontis not c\ ccdin^, time and give coinmissionu oi ccnr ' 
missionus piwu to ict witlioi without skilled assessois and m 
certain casts wlu h were not vvitlun the purview of the Act of 
18o4 viz wheie a ship on the eoist of the United kingdom oi a 
"butish ship clscwhue has been stmnded oi daimgad and my 
witness rs found it any place m the United kmglom, incl wheie 
a Butish ship his been lost oi is supposed to have been lost, ind 
any evidence can b obtained m the United Kingdom as ta the 
circnmslmets undci which she pioctcded to sea ci was last he u l 
of In addition to the Acts mentioned, there arc scveial othus 
which affect the subject of wreck moio or less direct!) By 6 Geo 
IV c 87 consuls m foreign ports are to have aedit for disburse 
ments on behalf of shipwrecked persons Whore a foreign ship 
i& witched, the consul geneial oi other consular oflitti is b) 18 and 
19 Viet c 91 to be deemed the ownci TRemcval of vuecks is 
piovided foi in dock) aids by 28 ind 29 Viet c 125, in most othu 
cases by the Haxbouis Cl mses Act, 1847, and tho Removal of ^ Wu eks 
Act, 1877, giving powers of lemoval to tho haibom oi gcnoial 
lighthouse authorities Piov^ion is made 3 y special Acts foi 
i using wiook m the Thames, Masey, Humbei, Clyde, and oilier 
nveis Lunal of bodies washed ashore from wrecks lsiegulitcd 
b) 48 Geo III c 75 and 49 Viet c 20 The cumin- al law u 
latmg to wieck has b( n tho subject of a eonsidoiablc mass ol legis 
lation The piotcction of the icceivei in Ins duties by the Art ot 
1851 Ins boon all tidy mentioned The Act further provides 
against wiongfully cai lying off or removing wreck, impeding or 
hindering the saving of wreck, and secreting wieck or obliterating 
oi defacing my maiks theicon T iking wieck into a loreign poit 
and theie disposing of it is made felon), punishable with ten ycai s’ 
penal seivituue Othei piovisions aio raidc by the Cmmnal Law 
t onsohdatzon Acts of 1861 To plundoi oi steal any pent of a 
wrecked shin or vessel, or any goods belonging to such vessel, is a 
felony, punishable with foul tecen ) ears penal servitude Any puson 
m possession ot such goods, and not giving a s ttaskctoiy account of 
how ho came by them, may be committed to puson on summary 
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conviction, and such ^oods, if exposed for sale, may be seized and 
oaiu d be foie i justice of the pc ice, and the vendoi called upon to 
satisfy the justice tint ho came 1 iw fully by them 24 and 25 Viet 
c 06 ss 64-00 Destitution of arid injury to ships oz wrecks, 
ml misking alteration, onemoi il ofli^hts oi exhibition of itlse 
lights xudinjui) to oi com ealment of buoj s and otlici marks ol 
nivn,ihon me all punish ible by 21 and 25 Yict e 97, ss 12-49, 
penal scivitu le loi life bem^ the iiLixiimnn penalty To uni c le a 
slupwit kcdpeisonoi my person in Ins endexvour to«a\< linn, and 
to issault my ma^istutc, oflicci, or otha poison in the c a else of 
his duty m the picsavatiou of wieck ire aim s by 24 and 25 Yu t 
c 100, ss 17, 37 In the case ot plundei, damage, oi destitution 
ot"Tnv ship oi bnt stLandcd oi m disticss on tk siren ot th s i 
or tidil -water, oi ot any pait ot its cargo oi ippaitl, by pnsons 
liotously ind tumultuously assembled, eitha ashore oi liloit tin 
ownei has a light to compensation agunst the police authority ot 
the distnct under the Riot (Dunces) let 1880 
S otlcuil — ‘As m Engl ind, unclaimed vieek was a light of the 
ciown often giantcd to subjects gem tally und< i the stjlo of 
“ wrak, wutli, anl waie, * the list two woids s ^mfymg du het 
and seaweed It was to grant el to the earl ot Oil ney m 1581 
It wife occasionally dealt with by the Scottish Puliamcnt 11ms 
by 1126, c 15, ships wrecked on the coist of Seotlm<l were to be 
tscheit to the king it they belonged to a country observing a simi 
lai law, otherwise to have the lavoui shown to ships oi Scotland 
Conmensation foi dc&tmction oi wieck by a notojjs assembly is io 
be made by the mh ibitants of tho neaiest county , city, oi boiou^h 
unilei tho I hot Act ot George I (see Rich), the Act of 18SG not 
applying to Scotl md * 

Uiutni State s — The State kgislition as to disposition of wrecked 

n ioifcy is generally m fax out ot the owner on his claim bang 
e within a limiUd^ttno •As to the Acts of Confess on tire 
subject, the secictaiy ot the tiea&uiy is empowered to in ike eon 
tiacts and pi o visions ioi the piestra rtion, sale, oi collection ot 
wrecked pioperty Rewd Statutes, § 3755, and m ty issue a icgistci 
ioi a foreign vessel w looked in the United btates ind purchased 
and repined by a eiLizen oi the United Stites, § 4136 hptuol 

S iovisi >us ar( made a-> to wieek m Uofidi, §§ 42o9-4241. Plun 
c ring wieck, oi impeding the tscip< of»a slnpwi coked poison, or 
showing fiisi oi extinguishing tiue lights in ordei to cause wreck 
aio punish tbh offences, ^ 5358 Wicck is not conhnecl as m Eng- 
land to loss on tidal wjtcis, but extends to that happening on the 
great fieshwatei lakes and levels Wieek comimssiouus and wiuk 

masteis are g< nor illy appointed, with powers and duties sumlu 
to those ot the receivci m the United Kingdom (J W+ ) 


WEEN (Anglo ^xon Wr^nna and W? ame, Icelandic 
Emchtl ), the well known little blown bird — with its shoit 
tail, cocked on high — mquisftive and familial, that biaves 
the winter of the British? Islands and even that of the 
European continent, and, except m the hardest of hosts, 
will daily sing its spirit stirring strum It is the Motaalla 
oi Syhia troglodytes ot the earlici sysfcematrsts, and the 
Troglodytes par tutus, europmts, or vulgaris of mo&t latex 
waters, s$ve a tow who ^ignoring not only common sense 
but also the accepted rnles ot scientific nomenclature), by an 
utterly mistaken viewot Vieillot’s intention m establishing 
the genus Troglodytes, leseivo that teim foL some American 
species — which can hardly be geneucally separated from 
the European ioim — and have attempted to fix on the 
lattei the generic term Anoithuia, which is its strict equi 
valent and was proposed by Rennie on giounds that aie 
wholly inadmissible. 


The interest taken m this bird throughout all European countries 
is scarcely cxccedi d by that taken in any othei, and, though m 
Butam comparatively few vernacular mines hive bum applied to 
it, two of them—" Jenny ” ot “Kitty- Wren” — ue terms of endear 
merit, M Holland lecoids no fewer than 139 local names foi 


it in France , and Italy, Gcmiany, and other lands are only less 
prolifh Many of these carry on tlie old belief that the Wren w is 
tho King of Buis, a belief connected with the f ihle th it on one 
occasion the fowls of the air m general assembly resolved to choose 
for then leader that one of them which should mount highest 
This the Eagle seemed to do, and all weia ready to accept his rule, 
when a loud burst of song was heard, and packed upon hun was 
seen the exultant Wien, which unseen and unfelt had been hoi ne 
aloft by the giant. The cuiious association of this bird with the 
Feast of the Three King*,, on which day in. South Wales, or, m 
Ifetod and m the south of France, on or about Chustmas Day, it 
ohelWary lot mm and boys to hunt tho Wren,” addressing 
P Ik 4- song m King of Birds, rs very remarkable, and lias 

here, and its domed nest, 


apparently so needlessly laige loi the siz< of tlic bud, is a well 
known oLjcct, foi it is built with untommm an, anl oiten 
(though certainly not tlwajs) in such a fashion a< to i snail itc its 
extuioi to its amioundm^s and so to\siap obsuv it >n I ly 
curious too is the equilly uhk count able 1 ict, th it m u m\ c iq u 1 
nest m ay gonuully le found inothci nest, oi nun tlun on ot 
mqcrfcct construction Ihc widest read belief roiieauii^ th sc 
unfinished fabrics is miplic l ly th u cjmmou mine ct uck& 
Hosts,” but evidence to tint die t is not kith onnu^ lhc 1 i c l 
mg h tbits ot the l\uu wnc mo&t dos 1) studic i ml i ue tdv 
icpoitel 1 y Mi Wai to Maegilhvn> (Lnt Lu / ill [j 2 J)j 
m a w iy that hails c\eiy ornithologist to wish thit th line aio 
mi Jit be bestowed on oUiu km U cl buds 

The lingo of tho Wun rrf Europe 1 is vei) ^'taisiu theu^n it 
seeing to stoj) shoit of the Antic ( n h lut it ouuis m \1^ rn 
Madeiia ml recording to Boih, m the Cinmcs It ilso mh tints 
Palestine luithei to the cistwuil ito limits ue claili ult f ti i t, 
leciu&o they inoseulite with those ot a eousi l ubh uu^iil u of 
local ra is oi species As might be exputed, the fi nil inli llutmg 
lapan, 1 fu m jtfus, sums to 1 < justihibl> deoinul # i siccus In 
Noith Amcuca, T alasionsib ocuns m the exi^iut uoithwcst, 
and is itjdiud faith l to the so^tliw ud b\ 2 } a h as I ist 
ward ot the Rocky Mount uns, the him is 7 hy mails— the wdl 
known Y T mtci Y^icn of Cmali anl the United blilis The 
numbei of species oi Wiens inhabiting Noith Anune 1 1 , howc\u, 
very emsidaal le bat authorities aie bj no means agio <1 is to 
how nunj should be reckoned i alid, and tin y h i\t E n segu gitid 
into six oi seven gi non lieu the House Wun, T djmosticus oi 
action, can alone be mentioned It is i veiy common snmnni 
* visitant to most paits of the Eastern Stites, and whui it oceuis is 
of a ftiy familux Jisposition, enieung into the closest ulitions 
with those tint cultivate its aupi uutance It is upi evented in 
the Wcbt by P yarLmanm 

The Tr ocjlodytulx., xf they aie to be regarded as forming 
a distinct Family, predominate in the New World, no i&wtr 
than 60 bpecies being enumerated in the N'tmu mlato? of 
Messrs, Sclatei and Salvm as belonging to the Neotropical 
Region But the Troglodytidw by no means contain all 
the buds to which the name “ Wren ” is applied Several 
of the & ylvudo, (if Warrlur) bear it, especially the 
beautiful little Golden crested Wien (tf Kinglli) and the 
group commonly known m Britain as “ Willow Wiens ” — 
foimmg th# genus Phylloscopm Thiee of these aie 
habitual summer visitants, which differ much more in 
then manners than m then look The largest, usually called 
the Wood-Wien, P ubilatni, is moie abundant m the 
noith than m tho south of England, and chiefly frequents 
woods of oak oi beech It has a loud and veiy peculiar 
song, like the word twee, sounded veiy long, and iepeated 
several times m succession — at fii&t slowly, but afterwards 
more quickly, and near the end accompanied by a peculiar 
quivering of the wings, while at uneeitam intervals comes 
anothei note, which has been syllabled as the a, utteicd 
about three times m succession. The Willow-Wien piopei, 
P. troeJnlus, is m many paits of Great Britain the com- 
monest summer bud, and is the mo&t geneiaily dispersed 
In spung its joyous burst of song is repeated time after 
time, until all around thrills with the loud and meiry 
choius, and yet never tires the ear The lestless but 
giaceful activity of the bud, as it flits fiom twig to twig, 
adds to the claim of its appearance, which Htwitson so 
well appreciated. The third species, P, collybita oi minor 
(frequently but mo&t wrongly called Sylvia tufa or P 
commonly known as the Chiichaff, fiom the 
peculianty of its constantly repeated two noted cry, is 
very numerous m the southern and western part of 
England, but seems to be scarcer north wax d Those 
tliieo species make their nest upon oi very close to the 

1 Much interest has lately attached to the discovexy, announced by 
Mr Seebohm (Zoolrgi&t, 1884, p 333), that the ’Wxen, for 200 y* us 
and upwai ds, known to inhabit &t Kilda differed in hue from that of 
the othei Buti&h Islands and of the continent of Em ope, md it has 
hy him been de>cubod as a distinct species, T hirtenw It had foi 
more than twenty yeais been known thit the Wion of the and 

Iceland deserved separation from the ordinary T par ml us, by being 
laigei, and especially by having larger and stouter feet It is the T. 
borealis of Fischer {Jmim fur Ormthofoyie, 1861, p. 14, pi. i ) 
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giound and the buildm is dways domed Heme they 
aie commonly < alLctl “Oven bn Is, 1 and oi casionally , 
iiom the ^rues used m then stiuctuie, ‘ II ry jacks,” a 
name common to the MiinL Iueovt (j ? ) and it* allies 

To leiuin, koweati, to tho Tto/I lyh h 01 true Wrens 
If it cannot be slid that they toxin ^ peculiax Iannly, it 
'would bu lathci to the aS vhuli that they and the 
Cathntb (/ Tui C 1 1 pli ) should bo assigned, and 
they seem to be \ciy unfitly placed amon^ the finuhi h, 
as has lately been done (C at B Bnj^ Musutm, vi p 1 ) 
These last, so fu as any definition can bo given at them, 
belong to the Ethiopian and Indian Ke & ions, while the*pic 
dominance of the Tioglo lyluhz m the Neotiopical lle 0 ion, 
as alucAly ltmaikcd, is vuy obvious (l n) 

WHLH, Sil Oheistouili (1631-1723), the son of a 
c lei g} man, Was boin at List Ixnoylc, Wiltshire, m 1631, 
lie enteied at Wadham Colic ^e, Oxfoid, m 1046, took his 
degree m 1050, and m 16*53 -was made a follow of All 
Souls While at CKfoid "Wien distinguished himstlf m 
geometiy and applied mathematies , 2 3 m lb57 lie became 
piofessoi of astionomy at Gicsham College, and m 1660 
was elected Saulian piofessorof astionomy at Oxfoid It 
is, howuer, as an architect that Wren i^ best known and 
the great the of London, by its destnietiQii of the cathedral 4 
and neaily all the eity chuiches, gave When a scope foi 
his talent such as piobably no aichikct has cvei had to 
the same extent Just befoio the fue Wien was asked by 
Chailcs II to ])icpaLe a scheme for tin rcstoiation of the 
old >St Pauls In May 1606 Wien submitted Ins xepoit 
and designs 0 foi this woik, the old cathedial was m a 
very iiunous stite, and Wien pxoposed to xemodel the 
gi cater pax t, as he said, “ after a good Koman manner/’ 
and not 4 to follow the Gotlnck PtudmesS of the old 
Design ” Accoiding to tins sekon*), only the old chon 
was left the nave and transepts weio to be lrbinlt aftex 
the clawcal style, with a loft} dome at the ciossmg — not 
unlike the plan which was eventually earned dtit 

In boptembci oi the same yeai (16G6) the fixe occuircd, 
and the old St Pauls was completely gutted, though the 
gieatex pait of its walls still lcmamed standing Eiom 
1668 to 1670 attempts wexe being* mado by the chapter 
to reside the xumed building, but Dean Sana oft was 
anaious to have the cathedial wholly lebuilt, and m 1668 
ho had asked Wien to piepaie a design loi a wholly new 
chuich This first design, the model foi which is pieseived 
m the South Kensington Museum, is vuy infer lor to what 
Wren afterwards devised In plan it is an immense 
lotunda sunounded by a wide aisle, and approached by a 
double poitico , the rotunda is coveted with a dome taken 
from that of the Pantheon m Home , on this a second dome 
stands, set on a lofty dium, and this second dome is 
crowned by a tall spire This plan was devised as being 
specially suitable to the needs of a Protestant church, but 
the dean and chapter objected to the absence of a structural 
chon, nave, and aisles, and wished to follow the medieval 
cathedial arrangement, at least as fai as concerned the 
plan Thus, in spite of its having been approved by tho 
king, this design was happily abandoned— much to Wren’s 
disgust, and he prepared anothei scheme with a similai 
treatment of a dome crowned by a *pire, which m 1675 
was ordered to be earned out. Wien had, however, been 
much hampeied by ignorant intei fcrence, and appaiently 

1 By onntlnlogists this name is given to a wholly distinct gioup— 
not even belonging to tho Oscmti— the I iti narial & of O mod, con- 
sisting of about 8 gonen. of Trichcophonme Buds, some oi which 
build m irvellous n< sfcs of mud spherical m ioim Por their habits see 
Darwin (low if sum chts, chap v) and Mi Hudson’s account 
(A rgcidm Ornithology, i pp 167-170) 

2 Newton, rn his Pt mcipia, p 19, ed of 1713, speaks* very highly 
of Wien’s work as a geometrician 

3 Wien’s drawing lor this exists in the All Souls collection. 
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did not himself a} piovo of tins second design, foi he got 
the king to ^ive him pexmissio l io altci it as much as he 
liked, without showing models ox drawings to au> ont 
Wien fully availed hmuiU of this pciuiHsio l, and the 
actual building bears little ltsembhimo to the ap[ xoved 
design, to which it is very supuiox m almost every posabh 
point Wrens caiktr ucs ^us have the extenoi of the 
chuich ananged with one order of columns the division 
of the whole height mto two or da* w is an immense gam 
in mi leasing the appaicnt seale of the whole and m Us 
the evtenoi of St laulsvay sup( 1101 to that of St Petei’s 
m Home, which is utteily dwnied by the colossal si a, oi 
the columns and pilasters of its single older 1 The piescnt 
vciy grace! ul dome and the dium on which it stmds, 
masterpieces of gi ace ful line and harmonious iioportion, 
wae very important alterations fiom the cailici scheme 
As a scientific engineer and practical* architect Wien was 
perhaps more remarkable than as an aitistic designer The 
constiuction of the wooden external dome, and the support 
of the stone lantern by an mnei cone oi brickwork, cpiito 
independent oi cithei the external oi internal dome, aie 
wondeiful examples of "Wrens constructive ingenuity 
The lust stone of? the new St Pauls was 1 ml on June 21, 
1675 , the chon was opened foi use December 2 , 1697, 
and the last stone of the cathedial was set m 1710 TIig 
stone used is from the Portland quai l iC7 , the wooden dome 
is coveied with lead, not coppei as w a^> at fiist pioposcd 
The hne oak stalls wero caived by Grinling Gibbons, who 
iueivcd LI 533, 7s 5d for them The whole cost of the 
cathedial was £1,167 , \J — of winch £S 10,1 ol was pxo 
vided by the London import duty oil coal 5 

Aftei the dcstiuction of the city of London Wien was 
employed to make designs foi u buildup its fifty burnt 
churches, and he also prep tied a scheme toi laying out the 
whole city on a new plan, with 3, senes of wide streets 
ladiatmg fiom a central space Difficulties ansin 0 hour 
the vaiious ownerships of the giound pi evented the accom 
plishment of this scheme m 

Among Wien’s wty chuiclvs the most noteworthy aie 
St Michaels, Comhill, St Buck’s and bt Maiy le Bow, 
Tleet Btiect, tho lattei loioarkable tor its graceful spue, 
and St Stephen’s, "Walbrook, with a plain extenoi, but vuy 
elaborate and graceful miciroi Li the design of spues 
"Wren showed much taste and wondeiful powei of m\en 
tion Ho was also very judicious in tho way m which he 
expended the limited money at b& command , l?e did not 
fritter it away m an attempt to make the whole of a 
building lemarkable, but devoted it chiefly to ono part oi 
feature, such as a spire oi a rich scheme of internal decora 
tion Thus he was m some cases, as m that of bt James’s, 
Piccadilly, content to make the extenoi of an almost bain 
like plainness 

The otliei buildings designed by Wien weie very numer 
ous Only a few of tho pimcipal ones can be mentioned — 
the custom house, the royal exchange, Mailborough House, 
Buckingham House, and the Hall of the College of 
Physicians — now destroyed, others which exist are — at 
Oxford, the Sheldoman theatre, the Ashmolean museum, 
the Tom Tower of Christ Church, and Queen’s College 
chapel , at Cambridge, the binary of Trinity College and 

* Piopoitioially the appucntly git iter sue oi St Purls is veiy 
remarkable, it is \tiy diiheult to lealue that tho top ot the dome of 
St Paul s is only as high as the springing ot that ot St Petu s In 
actual fact the one loc ks about as high as the other 

5 Wren also designed a colonnade to enclo^ i laige pn/za forming 
a clear space round the chuich somewhat liter the fislum ot Bcmim s 
colonnade m fiont of St Peter’s, but ice m the c rty w ib too v rluabU 
to admit of this Wren was an enthusiastic admirer ot Berninis 
designs, and visited Purs rn 1665 in ordci to kechim and hifi» pio 
posed scheme for the rebuilding oi tha Louvre Bermm showed hrs 
design to Wren, but would not let him copy at, thJugh, aa he said, he 
t( would have given his skin ” to be allowed to do so, 

XXIV. — 87 
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the chapel of Pembioke, the- latter at the cost of Bishop 
Matthew Wien, his uncle The western toners of West 
mnstci Abbey aie usually ittubuted to Wien, but they 
vveic not caiiied out till 17o r >— many years aftei Wiens 
death, and tlicie is no 1 cason to think thau his design was 
os d Wien (DCL horn lhhO) was km 0 hted m 1073, and 
was elected piesident of the lloyd bociety in*10bl 1 He 
w m pailiamcnt toi many yiais, lopieouitmg Plympton 
lioin lb s ' f ), Windsor fiom lho9, and Weymouth from 
1 TOO He oceujued the post of smveyoi oi the loyal 
works ioi fiity ycais, but by a shameful cabil was di^ 
missed fiom this ofiico a few yeais betoie his death He 
died m 1723, and is buned uudei the thou of St Pauls , 
oil a tablet ovu the mnei noith dooiwxy is the well known 
epitaph — “ Si monunientum lequnis, eneumspiee ” , 

Wiens ^uuus a^an aitist is veiy difficult to estimate, 
he lived at a most unhappy time, when auhitcetnie had 
sunk almost to its lowest point of degradation If, how 
evei, wi beai this m mind we must admit that ho was an 
ait ist of vei) lemaikable ability , his inventive genius no 
one e-m dispute • ^ 

I oi fuifchu inform itiou the icadci should consuli tliei TJ m tifaht, 

I ublishcd by Wicu’s gianlsm m 1750, ati amount oi tho M iui 
family and cspconlh of bn Cluistophci and Ins w uks , ah) the 
two biogi \ In s ol \\ iui by 1 hues and Miss PUillnn.no Miluun 
uhinith if S/ Puds « ^id Lingintn line C ilf hah lUlt 
uftl t) Paul m LjuIoi , 1873 }]> 77 $ / face dso Uajton, 
Chit tha> / hir (J Wnn 1S1S-19, I m>b anl k>t ijk 

of 11 / t L union 1881 and Niven, Oit / ( huiUi s, Loud m 1S87, 
lllusti it d with line etching In tin libi u v of Vll Souh at Ovloi 1 
aie piesavi l i ln b o numbn of di livings Mien including tlu 
designs foi dmost <3l Ins ehiet woiks a*d a line seues slu wing Ins 
i in >us seliemts loi St Piul s Cathedul # (J H M) 

WRESTLING BOXING Wrestling is tho art of 
ioiemg an antagonist to the ground without lcsoitmgto 
blows oi kicks It is a lualot stien to th and skill between 
two opponents standing face to face, who stnve to throw 
one anotliei As a gymnastic exeiuse it was gieatly 
emouix^td among the ancient Giecks, and the hi 0 hest 
honouis and lewaifs weio bestowed on the victois at the 
Olympic, Isthmian, Nemean^and othei panics (see G uijls) 
It was also cultivated byjdie Romans, though then tastes 
inclined to moie savage and biutali/mg exhibitions than 

# that of wiestlmg It was not unknown m Lgypt and at 
Nineveh, as may be seen fiom tho sculptures m the British 
Museum At the same time it diffeied veiy much m its 
ancient foim liom the wrestling of to day, tho wrestlers of 
old bemgVonfc to compele almost if not quite nude, then 
bodies besmeaied with oil oi some othei kind of grease by 
way of inakm > thou muscles supplo , but, as this practice 
lendued it vuy difhcult to get fan hold of one another, 
the xviestleis weie accustomed to use sand on then hands, 
oi even to loll m the dust of the arena as a cone<tive 
In then contests they took hold of each othei by the 
aims, diew forward, pushed backwaul, used many con- 
tortions of the bociy, interlocked their limbs, seized one 
another by the neck, thiottled, lifted exch othei off the 
giouud, and butted like lams, though the chief point of 
then ait was to become rnastu of then opponents legs, 
when a fall was the immediate result In England the 
pastime has boeu popular tiom an early period, moie 

# especially m the Middle Ages, for m 1222, in Homy III ’s 

# reign, it is on record that a wrestling match took place 
between the men of Westminster and the citizens of 
London in &t Giles Fields, the latter winning easily The 
return match was held at Westminster on Lammas day 
following, but was interrupted by the bailiff of West 
minster and lus associates, who maltreated the Londoners 
and drove them xnto the city. At a later period darken- 
well was the usual trystmg place* At one of the matches 
there in H5 3 another not occurred , and tho lord mayor, 

Bojai jSeusty a good poi t7ait of Wien by Knollci 
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who usually attended these athletic eamn ils, was again 
louted and duvcn w ithm tho cn / boundaiy In those days 
the piue was sometimes a mm an J sometimes a cock 
1 he four English systems of wiestlmg include those of 
(1) Cornwall and Devon, (3) Lancashire, (3) Catch bold, 
fust down to lose, and (4) Cumbeihnd and estmoi hnd 
The Cornwall and Devon men compete m strong loose 
linen jackets, catelun & hold above tho waist oi of any 
poition oi the jacket Kicking, which used to be a pro 
nmicnt ie ituie ol tli* wist country style, is now foimddr n, 
and th£ men wiestlc in then sto<km & cil feet In oidei 
to be ianly thrown, two sliouldus and one hip mast be 
on tho to iound, ox two lnp> and one shoulder, and a man 
must be thiown flat on his back Leloit anj othu^oition 
of his body touches the eaith tie a decision cm be pvon 
against him Bouncily each county widstled under 
diilcient rules, bat tho system^ arc now am il^ -united xnd 
arc classed as one and the same In Lantxsluie the 
wrestlers compete m then stockinged feet, but aie xllowed 
to catch hold ot any portion of the body l Ins is the 
most baiba-ious of all the English systems and includes 
the objectionable battling on the gtound which is the fatal 
characteristic ot the licnoh method Tiqpnu, how< vei, 
is nof fu bidden, and a fill is sometimes seemed without 
a lesoifc to saamblm 0 tactics, which is impossible undci 
Ficnch lulcs The ‘catch hold, fust down to lose ” style 
ot wiestlmg is ot iccent oii^m aid piomises to become 
popular Ihe utmost simplicity distinguishes it Oidi 
nxiy wiestkn^ attne is worn, such as ]erscy, dixwcib oi 
kuickeibockeis, and stockings The men on closing must 
not gup lower than the waist, and the competitor who 
touches the giound fiist by any pail ot his body is the 
losu This system is peihaps the fanest foi all pai ties, as 
the competitors set to work on equal terms without that 
delay m 0 cttmg into holds so fiequent m uoith couutiy 
wiestlmg JThe Cumberland and Westmoiland system is 
piobably the best and moot su< ntihc ot all On tdan^ 
hold, the wiestlus stand up chest to che t, each plxcm^ 
his chin on his opponents light shouldei and giaspm^ 
him round the body, the light arm of each bung undu the 
left aim ot the othei, Mid each joins his hands behind hio 
opponent When both have got hold the play commences 
Kicking is foibidden, and it one competitor lets to o his 
hold beftno the other the decision is given against him 
It both fall on the giound — an undecided oi do ^f all, as 
it is teirned — they wiextle ovei a to am, but if one fills 
bcfoie the othei his defeat is ugistcrcd at once dhis 
kind of wiestlmg is fiee fiom dangu, and the Gemxan 
style much resembles it, but m the lattci a competitor s 
hands are not lequired to lernam locked behind his advu 
saiy’s back, as is the practice m the noith of England 
No catching hold of legs, thighs, or aims is allowed, but 
each man tries to throw his adversary by usin*, the 
“ buttock,” which consists of facing to the right, twisting 
so as to place the left hip undei an opponent’s middle, 
pulling him dose, stooping foiwaids and lifting him off 
the giound, and throwing him, or the ct ciossbuttock *’ 
facing to the light about to such an extent as to turn the 
back to the adversary, and then pioceedxng as before , oi 
the “back hank/’ which consists in commencing as in tlie 
“ buttock,” and then passing the left Ug fiom inside round 
an antagonist’s left leg, when by keeping a tight hold with * 
the arms and pulling backwards the leverage supplied by 
the leg bung mside usually secures the fall, oi the 
a back heel/’ which consists m pulling an opponent towards 
one, putting the left heel behind hib right heel, forcing his 
leg up foiwaids, and throwing him bodily backwards, or 
tho “ left leg hipe/’ which consists m lifting and swinging 
him round to the tight, then staking the mside of his 
light thigh with the outside of the loft thighf by which he 
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gets off In* Inhnco and falls , the “ n^ht leg lripc ” is the 
same action wutatis unite ndis Ihue is Iso the lclt log 
stroke, winch consists in e, tiihm & an ant ironist s ii to kt le_, 
with ones hit le & , swinging linn round to the left and off 
Ins balance the light le & stioke is the same thing 
with the n 0 ht Ot comse theie is an umpire to m:c 
tint no competitor takes an unfan ad\ tut O eoi 1 hy* foul, 
and to detcumiK disputed points accoidniw, to tin mles m 
loice 

lioxTV — This, though ^eihaps Innlly as populai a 
wiesthng is closely identified with it in the fc ymutnum, it 
not outside it In the United kingdom pi i/c h 0 htin 0 i* an 
illegal q>oit, but it is hardJy likely that b love bo\m & will 
e\ ei talk mto the same disicpute Tts piescnt compnativo 
popularity is principally due to the etxoits of the late Mi 
John Gr C Iambus, who m 1660 founded the Amateur 
Athletn Club, 'and m conjunction with the nmquis of 
Quccnsbeii} diew up a (3>de ot rules (known as the 
Que< nsbeiry rules), which regulate the principal to love con 
tests thioughoul the kmgdon, as follows — 

C hall ujo Lup'i (Open to 0 itliim A not u •>) — 1 Tint the 
entires he cli iwn t*. emten 1 by lots * J hat the enhance he b 
10s 3 Heavy weights to be ovu 11 ston 41b, nud lie weights 

not to < \u.cd 11 stono 4 lb light weights not to exu l 10 stent 
4 lb it thue lo tlnce ]u Igcs ippuutid ly^tlic omnutto o 
Tint the bo\m n take j lu t in a 21 t ct mq t lint nerviest 
hug, iouAuUs oi hugging on the lopes be allowed 7 That each 
he it consist at tin c rounds, with one minute mttn il between, 
tin dui ition ot eieh lound ta be it the disci tun cl the judg s, 
but not ti ncei l hvc minutes 8 Any cnnpctitn iut tuning uj> 
to time shill be deemed t< hive lost 9 lint no shots oi toots 
with s}ikes oi spi^s hi alhwtd 10 Conq cliteis to wen juscys 
11 Olwcstob piovilcdby the club 12 The cups to be bc\el 
i n once mu h )t u tlu wmuci to it ccrvo a silvei incdil 
Djiunox f Gentle mn Anateu — An\ gentleman who has 
nev i c mq ted m in o\ n competition ol loi j ubhe money n toi 
admission mon y oi with jiotessioinls tqi ipi/i public names, 
oi admission nuney and who Ins licvu at any puiod of lus lilt 
taught pui sue l oi assist*. 1 m th juisuitot atlil tie e^cieis s is 
a means of livthho d The committ cusuvetlu njitot lequmng 
a xcfnence oi ot i fusing m entiy * 

( onltbtb Jo/ h uliu an — To be a fan stand up bo\m», match m 
a 24 le t ling a as neai thit size as pi n tic able , no vuesthng m 
hugging allowed the lounds t) be of thue minutes diuaiion md 
one nnimte time , it uthei nun t ill thiou h we il ness oi o + h iwise 
lu must get up unassisted t n seconds ^io be allowcl him to do 
so , the o hoi man m anwlah to ictue to lus coma, ml when the 
Ullin nun is on Ins 1 ^s the lound is to he lesnm d and continued 
until th thin minutes have expired, md, if out maniails t j come 
to the sci it h m the ten sc con Is diowc 1 it shall be m the power 
ot the icicle to gu< lus aw ud m fttoui ot the otliei min , a man 
hanging on the iopes m i helpless state, with his tots ott the 
giound, slnll he consulcied down, no Seconds oi any othei person 
to he allowed m the img dunng the lounds, should the contest 
be stopped by any unavoidable mtedeienee, the ufeue to mme 
tune and place loi hmslung the contest as soon as possible, s > th it 
tilt match must be won or lost, unless the 1 ackus of bothircn 
igu e to di iw the stakes The glove s to Ire f in si/c 1 boxing glen es 
ol the best email! y, and new , should i glove biust oi come oil, it 
must bo icpl it d to the ief« xee s satisf iction A m m on om knee 
is tonsiltied down and if stuuk is entithd to the stakes bio 
shoes oi boots with spuggs allowed (h D B ) 

WliEY HAM, a maiket town and municipal and parlia 
mcntai y borough of Denbighshire, Noith Wales, 11 miles 
south south west of Chester and 201 miles from London 
by rail It was characterized by the poet Churchyard m 
the 16th century as “Trim Wuck&am towne, a peaile of 
Dcnbjgkslueie,”and the description is not altogethei map 
plicable at the present day, the streets being spacious, with 
many handsome houses Wrexham church, dedicated to 
*&t Giles, contains 11th and 15th century work, but was 
m groat part reconstructed at the beginning of the 16th 
century The towei, erected between 1506 and 1530, has 
been styled “ one ot the seven wonders of Wales ” It is 
135 feet m height, and consists of several successive stages 
panelled throughout, and decoiated with numerous statues 
of saints placed in niches of the buttresses It is sur 
mounted by qp. open-work balustrade, from which spring 
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torn lantern sliaptd turret of pioiccd open walk Ike 
< liuich was lcstoud in R07 It a nUms a 1 n^,c numba 
of monuments The bills, ten m numbti ue the most 
famous m the principality In 1617 the church w°s used 
as a pnson by Cromwell The othei puncipil public 
buildings are the ^uild liall (fotmttly the old grammar 
school) the public and coin exchange (to meily the 1 nn n 
ilall), opened in lb7 >, attei allualion, at * cost of iiJOO 
the mfumuy , and the mfantiy 1 unek> oi the Roy ik\\ dsh 
1 usiiiet > In the neighbourhood theu aic a laceeomse aid 
training giound The town is situated on the ccl^o of tlu 
Denbi^hslme coalfield, m the vicinity of coal, non, and 
le id mines It has long been celobi ated for its alls and 
possesses also com and papei mills and tann lie -> I in 
sunoimdmg country is aery leitile, and tbe igiHultuinl 
trade Is ot some importance Ihe parliamentary borough 
unites with Denbigh, Ruthin, and iSoit m returning a 
membei to parliament The tow n has a special commission 
of the peace and a petty sessions couit The population 
ot tire municipal boiough and urban sanitary disbict (1 306 
aoies) was b5Ib in 1671, and 10,076 in 1661 Tbe 
population ot tbe pailiamentaiy borough (17 c )l acits) m 
1661 was 12,333* 

' Although Wiexham was sitiiatul on the eistem silt of OP as 
D)k , it was r tkoned one ot the taw ns ot Mam In th Siyoii 
C hioiiidt the mine ouuis is \\ ligliti^iun -J Iw udl uih 1th 
town with tlw loi Ishap ot Ijiomliel land\ ale to John Lnl "\\ auai 
The township ol i Kham I c^iswithm the 1 iin^h uidth t wn 
ship o l Stansty without eansti Inti micntminois I oi meily the 
township of Wic 1 im Abbot was u-desiastnal pioj lty, an l an 
apptnd J a e to the abbey of \ alle Orueis luai Llangollai JJiiiing 
the civil wai the town w is*oecu^n.d by tl c P iilnmentuy tioqs 
A lexluni town w as constitute l a pailiamuituy bon ugh m IS 2 
and lueoiponttd as i municipal b lough m 1S57 

hecA X PihnusU jcl u ml Hi / of tie Pi i h(hi rci 1 II lii 

WPJGIIT, Toslph (1731-1797), t styledWnght ot Derby, 
subject, landscape, and poitiait painter, was born at Duly 
on September 3, 1734, the son ot an attorney of the pi 
who was afterwards town clerk During bis early yeai 
be manifested an aptitude foi mechaffical pursuits, md 
also tor music, but he finally resolved to become a painter, 
and m 1751 he went to London ^nd for two yers studied 
under Thomas Hudson, the master of Reynolds Return 
mg to Derby be practised portrait painting , but f<olm n 
the need for fuitbor instruction be again placed him eli 
foi fifteen months under his forma mastei lie then 
sott]ed in Derby, and varied his work mpoitiaituie by the 
productions of the subjects seen under artificial %ht with 
which his name is chiefly associated, and by landscape paint 
mg He married m 1773, and m the end of that year he 
\ lsited Italy , w here he r emamed till 1775 While at N aples 
he witnessed aneiuption ot \esuvius, which undei vanous 
tieatment foimed the subject of many of his subsequent 
pictuies On his leturn from Italy he established him 
self at Bath as a portrait painter , but jneefcing with little 
encomagement he returned to Dei by, where he spent the 
lest ot his life He was a frequent contributor to the ex 
hibitions ot the Society of Aitrsts, and to those of the 
Royal Academy, of which l*e was elected an associate m 
1761 and a full member m 1784 He, however, declined 
the latter honour on account of a slight which he believed 
that he had icccivcd, and severed his official connexion 
with the Academy, though he continued to contribute io 
the exhibitions from 1783 till 1794 He died at Derby 
on Augubt 29, 1797 

Them lias been a tendency m icccnt cntieisni to ovci estimate 
th* w oiks of Joseph 'VVnglit His \ oi ti aits au hcqutntly deketive 
in drawing, and without quality oi vanetv «>i handling, while then 
ilesh tints are often laid, and unpleasant in then pan pic grey 
shadows He is seen at Ins best m his sulqects of irtifionl light, 
of which the Quay (1766), the property of the corporation of 
Darby, and the An -pump (1768)> m the National Gallery, are ex- 
cellent examples His Old Man and Death (1774) is also a stnk- 
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mg ml individual pioluctnn An exhibition of. Yaight s works 
Wis brought togttha it Duby m 1SS >, am 1 tw ho ot lu&pictuiLs 
wer shown m tin. wmtci exhibition U tli Roy il A ad my in 
18 s6 A c ireful md ( hboi itc hi x,r iplry it tli u tist l y Willi an 
Buniose, w is publishul m 1885 

WRIGHT, Sir vs (1795 1817), was bmn it Amherst, 
Massachusetts, Mtay 21, 1795 lie graduated at Middle 
buiy College, Vumont, m 1S15, w is admitted to the bu 
m 1819, and bc^m piactia at Canton, m nortlian New 
Yoxk From the fust he showed those elui actei istios 
winch finally made him a lcpiesentrtivc Amenean Demo 
cratic lea lei lie had settled m what was almost a 
wilderness His iaim was a small one, and no lined 
libourei upon it worked kudu than he His manner of 
life was of the simplest In his professional woik lie was 
a type of the hwyer ot the old school,— shtewd, skilful, 
n idly ju t, and controlled by the belief that his pio 
fession was a public tiust, and tint pidienl qualities must 
nimble with those of the advocate He seems never to 
have sought an office, and never to have felt at libeity to 
refuse one, even that of village postmastei, it he could 
possibly save He wis appointed sun ogatfc in 1 S20, md 
was elected successiv ely to the State senate in 182 3, to 
the house of lepiescntativcs m 1827-2^), comptroller of < 
Ihe State 1829-33, United Stiles senator IS 33 41, and 
govcrnoi ot Now ^Joik^. 1811-46 Duiing his public 
life lie had become a leader of the Democratic party of 
New York, "Van Buien being his closest associate When 
the national Democratic paity m 1814 nommited and 
elected Polk to the presidency, instead of Van Buien, 
Wright and the State oigaui/itnn took an attitude of 
aimed neutrality tow aids the new admimstiation Re 
nominated for governor in 1816, Wnght was defeated, 
and the result was ascribed to the hostility of the Polk 
admimstiation The d^atli of the defeated candidate, at 
( an ton, August 27, 1847, gave intense bitterness to New 
Yoik politics for several years , and las faction, m 1848, 
succeeded in defeating then national paity’s candid Uts m 
the piesidential electron 

Y r ngltfc wis one of a class oi pclitKian«f which Ins nifiiunc <1 
Ain iicm (hvclopmait lii^ly, finding its most chuaitaistio 
types m the Stite of Ntw \oik It nuybe traced chub from 
ibont 1820, beginning with wlnfc w is then knovui is ** th< Alb my 
Regency, including Mikj, Y right Seymour, lilelen, to 
Clcvilind (president from 1885), md many ot tin in w men who 
luve come into the natioinl admimstr ition with lam Abso 
lately ind punctiliously honest, dtvotid to the public good, md 
behoving ntcnscly that tlnfpublu go>d dopenlul on tin political 
pimeiphs of then pnty, the} hive been prone to tonsida politics 
as i warfare, and mcniless exclusion of opponents fiom office as 
a legitimate wai weapon One of then enliest leaders, Maicy, 
dechied the xulo of party struggle, that “the spoils (of office) 
belong to the vietoi* , tiro htest, President Clevelmd, has been 
the fust to iccogm/e the meut system ot appointment m practice, 
Tilden having ahtady accepted it m theory Tht sternness of 
Wnght s integrity m office was illusti ated in 1845, when the “anti 
lent troubles^’ broke out again, and it seemed probable that the 
votes of the disaffected would dcudo tlio coming election The 
governor asked and obtained from tlio lcgislituro the powci to sup 
press the disturbance by timed ioice, oideicd the militia into the 
disturbed distuet, ariested the ofitndeis, had them tiled, convicted, 
and punished, and put an end to what was redly m insurrection 
His defeat in 1846 was a transition from the old to the new phase 
of Ameucan polities , but Ins name is still the representative of all 
that was best m the old 

WagbtsXf/iJ has been written 6} Jenkins, who also has a sketch of him in 
hi# Qot<>t nor<s of New lorl hut the, host fcwgiaphy of lmu rs that of Hammond 

WRIGHT, Thomas (1810-1877), antiquary, was bom 
at Ludlow, in Shropshire, 21st April 1810, and was do 
scend&d from a Quaker family foimeily livmg at Bradford, 
xu Yorkshire He was educated at the old grammar school 
at Ludlow, and afterwards at Trinity College, Cambridge, 
where he graduated m 1834, While at Cambridge he con- 
tributed to the Gettflmtm 7 * Magmne and other periodicals, 
ahd in 1835 hernemo to London to devote himself to a 
oateer* Hfe fit# separate work was Matty English 
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Pieti )/ m Bind L< tto , with Pi efa< e* mid Hoti% 1836, 4 vols 
L2mo, which was followed during the next forty years by 
a vuy extensive senes ol publications, many of lasting 
value He helped to found the British Archeological 
Association and the Peicy, Camden, and Shakespeare 
souctiu* In 1812 he was elected conespondmg member 
ot the Acadenjic des Inscriptions ct Belles Lettics ot Pans, 
and was a lellow ot the Society of Antiquaries as well as 
mombti of many othei teamed Butish and foreign bodies 
In 1859 he superintended the excavation > of tlio Roman 
city ofCntomum, neai fdncwsl uiy, ol which he issued a 
description He died at Chelsea, 2 3d Decembei 1877, m 
his sixty seventh year A poi trait ot him is in the Diau 
in</ Hoorn Portrait Cadleiy foi October 1, 1839 His fci 
tihty was lcmarlcable, and the hst of seventy eight ai tides 
m Alkbonc’s Dution vry (1871, m pp 286l-*()7) includes 
examples of almost every department of liteiatuie ITe 
was a gioxt scholai, but will De chicily lemembeied as an 
mdustnous antiquary and the cclitoi ot many relics ot the 
Middle Ages In the British Museum catalogue aie 121 
leteiences undei his name 

His elm f public itions u c — Qncui Bh abeth and Hi Tmc s, a 
& uu ot On /vial L tt n, 1838, 2 vds B liquisc Ant qxtx 18 9- 
43, igun 1 S 15 2 vuls ( dited with Mi T 0 II illivv ell Phillipps 
Y r Kquss lutin*Pums 1811 4to Cam lui Sxuely , lofihud 
Ballads an 1 Calais published by the Pi ) So uty, 1841 lojndcn 
lnati s ? on S nut 1841, Ih'itu v oj Ludlox 1841, Sn , rgun 
18 r >2 C 11 Oi vi (f Latin Stoni s 1842, Percy Soruty , Jh Visim 
ant Ci l if I ns Plou/hmun, 1842 2 vols , 2d ed 1855, Bu 
qi apji ( Likia ia } vol i AnJoSixon Pcnod 1842, vol n , 
An^b Nonmn Paiol 1846 Jh Ch 0 l Phi / s, 184o-47, 2 vols , 
Shilvcsjcau Socutv Sf labile Pun/cdony , 1844 , Anedita 
LUnani, 1S44, Atrli t rfoqici? Alum 1845,410 Tkb ty* unncUtd 
to th Ln /land i th Middh Ac/is 3 846 2 vols , Chain u & hut i 
bin j l tl s 1847-51, Tacy So ic tv, i ikw text with notes, ic 
pmiti l m 1 vol, lS5o and 1%7 , 1 til / r J uivfh m Juluttno, 
184S, lohns Anti { Lilr Bn /land undo) flic Ilnw of IJtww, 
184S 2 vds soml oditirns, ie|ndui<d m 1868 is Can atuu 
Jlistvq flh Gioiq , M ipes, I)t JSu/u Cumilnnii 1850 4to, 

(_ midon So<ia ty Gcolfi ) C muai s M( f nuif tin outdo, 4S K o 
Cixton Sr uty, Kanatncs cf Sucutj and JI t jio l'' 1, 2 vds 
The Cdt, tit 1 nun ail the 8 nun, 1852, 4th ed 1S85 
Hi stvij <t lulti Ftf« 1J nnt 18 5 To dt Gnlmdii, T)r 
Tmunp7u<> B tl sia, 1 4 56, 4ts Enluiglu Club I) h nun/ of 
Ohuhti and I /ouncut7 Jliqltdi 38 >7, A 1 o7iu ic flu l idem s, 
4857 2d <^1 by L P Y iihkci, 1884, 2 vols , Lr<> Cent A indict 
Boiudhs , Pms, IS 58 2 vols , Miloiy s Ih to ij <t Kinej At thin, 
1858, 2 vols, uvisul 1865 Pohhtal I onus and So/i/s from 
Mao d III to Jlidutnl III , 1SC9-61, 2 vols, Kolls Saits 
boiUf s and Ballads oj t7u Lci/n of Philip aid Man/ 1S60, 4to, 
Roxburgh* Club, Lssctys on A/dixoloqiuil S uljuU, 1 SOI, 2 vols , 
f)un stio Manners and Sentiments m Lnc/Und m th( Middlt Aqcs, 
1862, 4to, ieptoduted m 1871 as Vie Homes of uth i Pays, Boll of 
Aims of Eduard 1 , 1864, 4to Autobiojiaphy of Ihomas IVnjht 
(1736-97), lus gi mdhthci, 1864, Histoiy of Cat nation, 1865, 4to 
l\ r omanhiml in JPislmi JBuiope, 1SC9, 4to , Anglo Latin Sat until 
Poets of lJlli Cent , 1872, 2 vols , Rolls Sines 

WRIT, m law, i& a formal commission fiom the crown 
or othei supieme executive officer to an inferior executive 
officer ox to a private peibon, enjoining some act or 
omission. The word repicsents the Latin hens or brevi 
(both forms ate found, the latter moic commonly), so 
called, according to Bracton, from its shoitly expressing 
the intention ot the framer, tc quia breviter et paucis verbis 
mtentionem piofeientis expomt 711 The breve can be trace d 
back as fai as the Codex Theodosiams (438 ad), where 
one of its meanings is that of an official report or letter 
It bears a similai meaning m some of the capitularies of 
the Frankish kings The inter dictum of Roman law some • 
times represents the writ of English law, e theie is con 
siderable likeness between the Roman into dictum de libao 
homme exhibendo and the English writs of habeas corpus 
and de homine replegiando From Roman law the breve 
passed into the Liber Feudorum and the canon law, m 

1 Jt is perhaps cloubttul whether mfonfio is here used m its ordinary 
sense 0i m the technic il signification winch it boio as a put ot the 
Rawbu f ormulct (see Roman Law, voh xx p. 707-8)* 
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both m a sense differing fiom tint at present home bj the 
wilt of English law ^ The hue \ UMmn of the Li! ? 
Ftudonm was an installment in anting made on the land 
at the tune of giving seism by the loid to the tuiint, and 
attested b} the seals ot the laid and the pai -» t/// < t 01 
othoi witnesses In England sieh witnesses weic ] ut ot 
the inquest, and joined m the verdict m (wise ot d sputcrl 
light until 1 2 Edw II st 1, c 2 The hue it t (Una m 
En 0 land developed into the El airuiM (/i ) htei mto 
the deed ot giant (see Hr u Esr^ui m Scotland mto the 
chartei, and latei into the disposition In c%ion law 
bme denoted a lettei uiidei the popes seal I* old 
English ecclesiastical law a bnct meant letters patent 
issuer? out ot Chancci) to chinch war dens oi other officas 
ioi the collection of money foi chmch pm poses Such 
briefo weie Regulated by 1 Anne c 14, but are now 
obsolete, although the}- ai^ still to be found named m onr 
of the rubucs m the communion service of the Booh ot 
Common Tiayei In English legal piactico buef now 
denotes the wutten mstiuctions put into the hands of 
counsel to foim the basis of his case It was piobably so 
called fiom its at first being only a copy of ^he original 
writ Such a bnet is m Scotland called a memorial 
History The writ m English law still occupies a very nnnoitant 
of \u it m position, which can scarcely be undei stood without a 
Fn^lish sketch of its histoiy lo a coitam extent this history has 
already been given undei Plj vioto, for the whole theoiy 
of pleading depends m the last lesoit upon the wut 
Wilt oi bint was at hist used m a less technical sense 
than that which it afteiw aids assumed thus m the Lug s 
IItnna P) mu it simply means a lcttci horn the king, and 
m the Assize of Claiendon (11GG) unbmian means to bo 
registeied It became formalized by the rei b n of Heniy II , 
and precedents axe given by Glam ill The wnt piocess 
was cat that date the foundation ot all civil justice m the 
king's couit, and of much m tire lower comt% and was a 
profitable souico of revenue to the exchecjuei Tvciy 
wut hid to be purchased (heu pnqnueie was the 
technical term) Tim purchase developed m htu times 
into the pa} merit of a fine to the king where the damages 
weie laid above iHO The usirtl scale was 6s 8d for 
evci} 100 maiks claimed In suing out a wut ot cov enant, 
the basis ot the proceedings in lev} mg a fine (see Pamir) 
the king was entitled to his prmei fuu, i < , one tenth ot 
the annual value of tho land concerned The sale of wilts 
was forbidden by Magna Charta and other statutes m 
ctitam cases, especially that ot the writ th odio et atm m 
favour of the libeity of the subject A sohcitoi was so 
called because his original duty was to solicit oi sue out a 
writ and take the due proceedings by pa} mg the piopei 
fine The costs of a wut purchased were fiist allowed to 
a successful demandant by the btatute ot Gloucester, 
6 Edw I c 1 Through the Noiman period the pre- 
rogative of issuing writs seems to have been undisputed 
Glanvill's precedents did not exhaust all possible forms, 
form the time of Bracton, m the 13th century, it was still 
possible to fiamo new wilts at the pleasure of the crown 
The Piovisxons ot Oxfoid m 1258 put an end to this by 
enacting that the chancellor should not seal anything out 
of course ( i e , any writ for which theie was no precedent) 
by the will of the king, but that he should do it by the 
. council In 1285 the Statute of Westminster the Second, 
1$ Edw I st 1, e 24, reestablished the power o£ the 
crown within cei tarn limits, that is, m causes of action in 
a similar case falling undei the same law (m consmnh 
cam cad mto mb eodemjw (>) as those foi which precedents 
of writs already existed m the Chancery (see Trispass, 
Trover) These precedents were at an eaii} date recorded 
in the Beg i strum JBrevium, called by Sir Edward Coke the 
oldest bod: in the common law* Apart from tho powers 
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giun b} the statute, n u v uts could only be issued by 
tho authority of \ aljuncac, and wnt> uc sometimes found 
set out m statute , to] e< ally m the N tlnium I \u!h , 12 
Edw I c 7, wh le piu uh Hs oi die most n ml writs will 
be found Ike Statute ot Wcstmmstu tn sa uni itself 
ront lined pic< uQc it ot the * lit of fonu don and ot many 
others The ou b inal fk ubilit} of tin wnt was fhu 
limited within comp natively inn ow bound- Tie u_ht 
to the issue oi the wnt dctu mined ihe u b ht of acUcn 
bo essential was the wilt tl at it was, a le 0 il a lorn m 
Bi uton that no one (ould sue t law without a wilt, and 
it was called b} Coke, m hn mtioductiou to Littleton, 
k the heaitstim a s ot the common law ’ As suck it 
occiq led can important place m some of the h adm b statutes 
dealin 0 with constitutional lights The Statute ot Mail 
bridge 52 Hen III c 22, forbade a lord to disliam his 
freeholders to answci foi thou ficcltolds, oi foi an} thing 
touching then ficcholds, v lthout the kings wut B} 25 
Edw III st 5, c 4, it was accorded, asseited, and 
stablisked that none should be taken b} petition oi «u a 
gestion mada to the king oi his council unless by indict 
ment oi piesentment m duo mannei oi by piocess made 
b} wilt origin* 4 at the common law 42 Edw III c 3 
provided that no man should be put to answer without 
piesentment before justices, oi matter of lecoid, oi by due 
piocess and wiitongmal accirdim, ro the old law of the 
Lnd Both these statutes weie iccited and the general 
principle confirmed by 1G Car 1 c 10 ITnifoimity or 
pioceduie was secui od by 27 Hen MIT c 24, by which 
all wnts weie to be n\the king’s name m a count} pal itmo 
or liberty, but tested b} those wlohad tho count} palatine 
oi libeity It was not until 1731 that, by vniue ot 4 
Geo II c 26, wnts weie framed in the English language 
The} had pieviousl} been m Latin , this accounts for the 
Latin names by which a largo mumbci aie still known 
The wnt was issued fiom the common law side of the 
Chancu}, and was m the spec il chaise of the manager and 
pett} bag offices Though issuing fio-w the kind’s ( T meet} , 
it did not neoessa,ixl} diuctjdie trial of the question m the 
kings couit In whatever court it was letmnable, it 
exiled m the aid of thr bhenfllis executive ofhcct It was 
cithei addiessed to him or, if addicted to tho paity 
alleged to be in default, it conducted with a thicat of con 
stiaint b} tho sheriff in the event of disobedience, gencnll} 
m those teims, <f c t, nisifecens, vua-omes do N facial ne 
amplius clamor em audiani pio«defectu justifies ” It the 
wilt was ictuinable in the county couit ot the loid’s couit, 
the sheriff oi the lord sat as tho deputy of the king, not 
by v ntue of his inherent jurisdiction The wnt was not 
necessaiy foi tho initiation of pioceedmgs in these comls 
ot bofoie the' justices m cjic (who sat as judges of tho 
county couit), 1 but a custom seems to have grown up of 
suing out a wut from the king where the claim was above 
40s Cases weie transferred from £he lord’s couit to the 
county couit by wut of tolt (so called because it removed, 
tolht } the case), fiom the latter to the king’s court by wnt 
of pone (so called from it$ fust word) By Magna Chaita 
the power of bringing a suit m the king’s couit m the fust 
instance by wnt of pi snipe was taken away, and tho wut 
was thenceforth only zetuinable m the king’s couit where 
the tenant held of the king m capita or where the loid 
had no couit or abandoned his light Hence it became a 
common foim m tho wut of light to allege that tho lord 
had i enounced his court (domnm umisit cm tarn) so as to 
seeme trial m the king’s court Besides being used foi 
the trial of disputes, writs addiessed to sheriffs, mayors, 
commissioners, or others weie in constant use foi financial 

1 The distinction between the loyal and local couit* was not per- 
haps at all times ver} stnetly dnwn Thua*m tlio Ltgcs lit mm 
l?nm, o 31, tte county court is called ewm 
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and political purposes, e.q., for the collection of fifteenths, 
scutage, tallage, <hc., for summons to the council and later 
to parliament, and for recalling a parliament, the last by 
means of the rarely occurring writ de vernation? parlia- 
ment. 

There were several divisions of writs (excluding those 
purely financial and political), the most important being 
that into original and judicial, the former (tested in tho 
name of the king) issued to bring a suit before the proper 
const, the latter (tested in the name of a judge) issued 
during the progress ot a suit or to enforce judgment. 
Original were either optional, i.e., giving an option of 
doing a certain act or of showing cause why it was not 
done, beginning with the words preset pe quod reddat, the 
principal example being the writ on which proceedings in 
a common recovery (see Entail) were based, or per- 
emptory, he., calling* on a person to do a oortain act, 
beginning with the words d A feeemt te securum. Original 
were also either de cur sit or maqistralia, the former those 
fixed in form and depending on pieeedent, tho latter those 
framed by the masters in Chancery under the powers of* 
the Statute of Westminster the Second. They were also 
either general or special, the latter solving forth the 
grounds of the demand with greater particularity than the 
former. By 5 Geo. II. c. 27 special writs were confined 
to causes of action anrauntieg to £10 or upwards. There 
was also a division of writs into writs of right (ex debito 
jmtitia), such as habeas corpus, and prerogative writs ( ex 
gratia ), such as mandamus (see Prerogative). Coke and 
other authorities mention numerous other divisions, but 
those which have been named appear^to be tho principal. 

The most interesting form of writ from the historical 
point of view was the writ of right ( breve* de recto), called 
by Blackstono “the highest w r rit in the law, 7 ’ used at first 
for debt and other personal claims, afterwards confined to 
the recovery of real estate as the writ of right par 
excellence. It was so called from the words plenum rectum 
contained in it, and **as the remedy for obtaining justice 
for ouster from or privation of the freehold. By it 
property as well as possession could be recovered. It 
generally lay in the king’s^ court, as has been said, by 
virtue of a fictitious allegation. In that case it was 
addressed to the sheriff and was called a writ of right 
close. ItVas also a writ of right close where the lands in 
dispute were" held in antient demesne. When addressed 
to the lord^nJlyqed in b*s court, it was generally a writ 
of right patent. Aftei^the appearance of the tenant the 
demandant in a writ of" right counted, that is, claimed 
against the tenant according" to. the writ, but in more 
precise terms, the writ being as it were the embryo of 
the future count. The trial was originally by battle (see 
Trial), but in the reign of Henry II, an alternative pro- 
cedure was introduced, interesting as the earliest example 
of the substitution fcf something like the Jury (q.v.) 
system for the judicial combat. A writ de magna as Asa 
digenda was directed to the sheriff commanding him 
to return four knights of the ^county and vicinage to 
the court, there to return twelve other knights of the 
vicinage to try upon oath the question contained in the 
writ of right (technically called the mise). This mode 
of trial was known as trial by the grand assize. Generally 
the whole of the sixteen knights were sworn, though 
twelve was a sufficient number. The last occasion of trial 
by the grand assize was in 1835. But long before that 
date possessory had from their greater convenience tended 
to supersede proprietary remedies, and in most cases the 
title was sufficiently determined by the assizes of other 
kinds, especially that of novel disseisin and lator by pro- 
ceedings in ejectment (see Possession), The oath of the 
dhappxon on proceedings in a writ of right whore the 


alternative of tho judicial combat was accepted was 
regulated by statute, 3 Edw. I. c. II. The unt of right 
is also interesting as being the basis *of the law of Limita- 
tion (q.v.). By the Statute of Merton, 20 Hen. III. c. 8, 
no seisin could be alleged by the demandant but from the 
time of Henry II, By 3 Edw. 1. c, 39 the time was fixed 
at the reign of Jlichard L, by 32 Hen. Y1JL c. 2 at sixty 
years at the most. There were other writs of right with 
special names, e.g., the writ of right by the custom of 
London lor land in London, the writ of right of advovson, 
biought by the patron to ibeover his right of presentation 
to a Jbenefice, and the writs of right of dower and de 
raliombih parte, the latter brought by coparceners or 
brothers in ga\ elkind. There were also writs in the nature 
of a writ of right, e.g., formedon, brought by a reversioner 
on discontinuance by a tenant in tail and given by the 
Statute De Doris (see Entail) ; escheat, brought by tho 
lord where tho tenant died without an heir • ne u? juste 
rexes, to prohibit the lord from exacting services or rents 
beyond his due ; de nativo huhendo, to recover the inherit- 
ance in a villein; and tho little writ of right close 
according to*the custom of the manor, to try in the lord’s 
court tho right of the king’s tenants in antient demesne. 

# Up to 1832 an action was (except as against certain 
privileged persons, such as attorneys) commenced by 
original writ, and writ practically became the equivalent 
of action, and is so used in old books of practice, such as 
Booth on Deal Actions. The law was gradually altered 
by legislation and still more by the introduction ot fictitious 
pioceedings in the common law courts, to be described 
later, by which the issue of the original writ was suspended, 
except in xeal actions, which were of comparatively rare 
occurrence. The original writ is no longer in use in civil 
procedure, an action being now in all cases commenced by 
the writ of summons, a judicial writ, a procedure fiisl 
introduced in 1832 by 2 Will. IV. e. 39. In the follow- 
ing year an influence number of the old writs were abolished 
by 3 and 4 Will IV. c. 27. An exception was made in 
favour of the writ of right of dower, writ of dower unde 
nihil hedut , Quake Impjbmt (q.v,), and Ejectment (q.i\), 
and of tho plaints for* free bench and dower in the 
nature of vTrits of right. Ejectment was remodelled by 
the Common Law Procedure Act, 1852 ; the other writs 
and plaints remained up to tho Common Law Procedure 
Act, 1860, by which they were abolished. Other writs 
which have been superseded by simpler proceedings, 
generally by ordinary actions, are those of the four assizes 
of novel disseisin, juris utrum, mort driunc ester, and 
darrein presentment (see Assize), estropemeut and waste 
(see Waste), monstrans de droit (see Petition), Nuisance 
(q.v), Partition (q.v), praemunire (see Treason), Quo 
Warranto (q.v). Scire Facias (q.v), subpoena (see 
Trust), and warrantia charttv (see Warranty). The 
number of writs was so large that any exhaustive list of 
them is almost impossible, but a few of those of more 
special interest which have become obsolete may be shortly oi>, oleic 
mentioned. Admensuratio lay against persons usurping wuts, 
more than their share of property. It was either dotis or 
pasture, the latter, like the Scotch “souming and 
ro tuning,” being the remedy for surcharge of common. 

Alius and phtries writs were issued when a previous writ 
had been disobeyed. Attaint lay to inquire by a jury of 
twenty-four whether a jury of twelve had given a false 
verdict. It was superseded in the 10th century by tho 
practice of setting aside a verdict or granting a new trial, 
and was finally abolished by 0 Goo. IV. e. 50. Audita 
querela was a means of relieving a defendant by a matter 
of discharge occurring after judgment. After having been 
long practically superseded by stay of execution it was 
finally abolished by the rules made under the Judicature 



WRIT 


Act, 1875. Capias, latitat , and q uomim s arc interesting 
as showing the extraordinaiy mass of fictitious allegation 
in tho old procedure* of the common law courts before 
1832. By capias ad respondendum followed by alias and 
pluries tho Court of Common Pleas was enabled to take 
cognizance of an action without the actual issue of an 
original writ. The at put* was a judicial* wnt issued to 
follow an original writ of trespass quia dausvm fit git. 
The is .ue ol the original wiit and alter a time the issue of 
the unpins became mere fictions, i^id proceedings com- 
menced with the issue of another writ called rapid s 
testa nun. On return of the wiit the plaintiff eluted to 
proceed with a cause of action other than trespass, and the 
real nTerits of the ease wore eventually reached in this 
tortuous manner. Alter being served with the rapw s the 
defendant ft as bound to put m common or special hail, 
tlie foimer being sufficient in all hut exceptional case.. 
Here again there was a fiction, tor his common bail weie 
John Doe and Richard Roe. The same fictitious pair also 
appeared on tho side of the plaintiff as his pledges for the 
due prosecution of his action. By latitat and quo min us 
the Courts of King’s Bench and Exchequer respectively 
assumed jurisdiction by a further series of fictions over 
ordinary civil actions. The wait of latitat , following the 
bill of Middlesex, itself in later times generally a fiction, 
alleged that the defendant was in hiding out of Middlesex, 
after committing a trespass quia clausum fnf/d, for which 
he was in the custody of the king’s marshal in the 
Marslialsea prison. The real cause of action was then 
stated in what w«is called the etc eliam clause. Writs liled 
in the King’s Bench and Common Pleas were in the 
custody of an olficerof each coiut called the natos bred am. 
The writ of (jitominus alleged that the plaintiff was the 
king’s debtor and that through the* defendant’s default ho 
was unable to discharge the debt. Deceit or discat lay 
for the redress of anything done deceitfully in the name 
of another, hut was especially used to reverse a judgment 
in a leal action obtained by collusion. Distraint of 
knighthood vva* a mode of obtaining money for tho crown 
by the exercise of tho prerogative of forcing every one 
who held a knight’s fee under flu? crown to be knighted 
or to pay a fine. The earliest extant writ was issued in 
1278. It was abolished by 16 Oar, I. c. 20. Entry was 
a possessory remedy against one alleged to hold land 
unlawfully. It was divided into a largo number of kinds, 
and was tho subject of much .of tho old real property 
learning. The ones most commonly occurring were the 
writs of entry in the per and in the post, the former alleg- 
ing, the latter not, tho title of the heir from the original 
disseisor. When writ had come to be equivalent in mean- 
ing to action, one of the divisions of possessory actions 
was into writs of entiy and writs of assize. A special 
writ of entry for dower was given by 6 Edw. I. c, 7. 
Excommunicato capiendo was the authority for arresting 
an excommunicated person and detaining him until he 
was reconciled to the church, when ho was liberated by 
the writ de excomm mi icato deliberandi). These proceedings 
were abolished and the writ de conlumace capiendo substi- 
tuted by 57 Geo. III. c. 127 (see Excommunication). 
llveretico combumido was issued on certificate of conviction 
for heresy by the ecclesiastical court A case of burning 
two Arians under this writ occurred as lately as the reign 
of James I. It was abolished by 20 Car. It c. 0. Homlne 
npleyiando , mainprise, and odio et atia (or bom cl mala) 
were all ancient means of securing the liberty of the sub- 
ject, long superseded by the more effective procedure of 
habeas corpus. The last of the three enjoined the sheriff 
to inquire whether a committal on suspicion of murder 
was on just cause or from malice and ill-will. It was 
regulated by»Magna Charta and the Statute of Westminster 
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the Second, but, having been abused to the advantage of 
sheiiffs, it was taken away by 28 Edw. III. c. 9. JVisi 
prats was given by the Statute of Westminster the Second, 

13 Edw. 1. e. 30. Its place R now taken by the com- 
mission of Nisi Pki us (ry.ii). Otando pro raj* et raj no, 
botoie the present Book of Common Prayer, enjoined public 
pnijiTs for'the high couit of parliament. Privilege com- 
manded the release of a prisoner entitled to privilege of 
parliament. Proteetion was given for enabling a man to 
bo quit ot suits brought against him while absent be^md 
seas. It was dealt wuth by a large number of old statutes, 
but none has been issued since IG92. Rebellion was a 
means of enforcing obedience to the process oi the Court 
of Chancery. In modern procedure attachment takes its 
plaee v Reye i) icons id to commanded judges of a court not 
to proceed in a case which might prejudice the king until 
his pleasure should be known. Replevin was a survival of 
tlie most archaic law. The procedure consisted of writ on 
writ to ail almost unlimited extent. It originally began 
by tlie issue of a writ of replevin or teplegiari facias. The 
Also might Loromoved from the count} 7 court to a superior 
court by wiit of ret ordiui facias loquehun. If the dis- 
trainor claimed* a property in the goods distrained, the 
question of property or no property was determined by a 
writ de proprhtate probanda , and, if decided in favour of 
the distiainor, the distress vvao fbbe returned to him by writ 
de retorn o hahaulo. If the goods were removed or concealed, 
a writ of cajdas in withernam enabled the sheriff, after due 
issue of alias and pluries writs, to take a second distress 
in place of the one removed. It is said that the question 
whether goods taken i# withernam could be replevied was 
the only one which the Admirable Crichton found himself 
unable to answer. For the modern practice, see Distress, 
Replevin. ReUitntLme extract i ah eccleda lay for restor- 
ing a man to a sanctuary from which he had been wrong- 
fully taken (see Sanctuary), tiectu lay for enforcing the 
duties of tenants to their lord’s court, e.g., mta ad molen - 
dinum, where the tenants w T eie bounS to have their corn 
ground at the lord’s milk Minina habenda allowed 
delivery of lands of a felon to Jho lord after tho king had 
had his year, day, and wasto (see Waste). Vi luica 
removenda is curiously illustrative of ancient manners. It* 
lay where two parsons contended fSr a church, and one of 
them entered with a great number of laymen and kept out 
the other by force. As lately as 1867 an application for 
the issue of the writ was made h) the Chancety Court of 
the Bermuda Islands, but refused on the ground that the 
writ was obsolete, and that the same relief could be 
obtained by injunction. On appeal this refusal w T as 
sustained by the privy council 

Of wilts now in use, other than those for elections, all are Writs 
judicial, or part of the Process of the court, except per- nowin 

haps the writ of cnor in criminal cases. They aio to ho hm editor use. 
issued out of tho cential other of the Suprcire Court, or the office of 
the clerk ot the uown in Chancery, provision having been made by 
the (riciil Seal (Officers) Act, 1874, and the Judi<*atme (Oiheeis) Act, 

1879, tor the tiansfer on the next vacmey of the duties of the clerk 
of the petty bag to those ofiiceis. By the latter Act theieeord 
and wiit clerks, previously oliTceis of tho Chancery Division, vvero 
abolished. By 40 and 41 Viet. c. 41 the wafer gicat seal or tho 
wafer privy seal maybe attached to writs instead of the impression 
of the gicat or privy seal. The judicial writs issue chiefly, if not 
entirely, from the central office, with which tho old ciown office* 
was incorporated by the Act of 1879. The crown office had charge 
of writs occurring in crown practice, such as quo warranto and 
certiorari. 

In local civil courts, other than county courts, writs are usually Judicial 
issued out of the office of the registrar, or an oiin er of similar writs, 
jurisdiction. By 35 and 36 Viet. c. 86 writs of execution fiotn 
such courts for sums under £20 may he stamped or sealed as of 
comae hy the registrar of a county couit, and executed as if they 
hail issued from the county court. In county court practice the 

1 It may he noticed that by the interpretation £fau*e of the Sheriffs 
Act, 1887, the expression “ writ” includes any process* 
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Wvrr g\i (/ i ) conesp ml genu illy to tin wut of the feupicme 
Couit Host of the \ u,scut law on th subjc 1 1 f w ills is c >nt mied 
mth Rules otthi SiijienH Coiut lbs , Old xln -Hu , and m the 
Ciovvn Office I ulcs, lb b Both sots of rules contain num ious] ic 
ctduit in thai oeh Inks By Oul 11 1 8 ol flu, inks of lb^*3 
all wnts (w th c rtam ( secptions) uc to le test d m ihe nine of 
th Ini haucclJoL or if th.it oihe beau ant ax tlio in me of tin 
loi l chid justi o Ihe mun cxccjtions au eh so whuliouui in 
(io\ n pi i ti i, which uc task l 1 y the loul chief 'justice Hie 
wut ol ai u beu the test y A the Ling oi (( u m, ‘witness out 
selves 1 f no the issue of mo t wilts i t } i q <i mthouty to 
the ] xopa offices to issu the wut, u ne ssuy Tins is of < iiusc 
noa tile onfomil el w ih the ol 1 ou mil wilt of pr > q V nts 
afie tm 0 1ml must guiti illy be i< b istcicd in order to 1 mel the 
land (see Ri isn virus) 1 wut e innot is a mle le union 
bund ay (see bLM> v\) b line of the nine imp itant mo 1 in wuts 
(otliu than those of ui e\ti rju h lal natui ) mi} be sloitlv 
notie d llvri \s C n xus, Musimius uid lh aim uuis (j\ i ) 
liu e been alicady tieated "Wilts ire n ntiaih unless when the 
eontiaif is b tiled idlussccl to the slit i lit +i\adcmait oi nt n 
m< ito itmoica 7 > cn]oius*lhc l mov il < t i nmsuiee in juisiun < of 
a jiilgmeiit fa tint i il et Ad jut dai nut n is foi the j uj ise of 
in juiimg whetlu i a pi rposed uown grant will 1 c to the damage of 
the low li oi otluis It is still m use, tnel Kcent exuni Its will 
bo found in the It n 1 n Ga it It the in pui v he de tcimmed m 
f worn of the suhji t, jl i asm able lm< is \ ayablc tp the txchtque 
by 27 Edw I st 2 Attachment is issued is a meins of suj jolt 
mg the di b mty of the couit b} punishment fu contempt of its 
oideis (see Covllmil oi Coin i) femee the Judieitiue Aits i 
uiulona piaetiee his been followed m all tilt branches of the II -,1a 
Couit, anil a \uit of ittaehment can no v only he issu ll>v 1 avc of 
the couit oi ajulgc it Hi notn^ t the puty against whan it is to 
be issued Gannett* the eld wuts of caputs ai satis/auc id inn and 
t tpias all) jatin ? may still he u cd, but then impoitm e has bun 
much dnnimshc 1 sm o the lift 1 1 lions mil m the 1 tv b} the 
Pcbtois \c t, 1809, and the abolition of ci\il ontliwiy (st Otn 
I vw) Certi nai i is a wut in vtiy he pient use, by which the j 10 
teedm b s of an int hoi couit aie biou b ht T tp foi icview by the High 
Couit In genual it lies foi excess of ^msdietien as mandamus 
does foi defect The bumumj Tuiis li< lion Act, lo 79, niakts tile 
wut no longer ncctssaiy when i speu il c ise lus b on stitecl bj i 
couit of juaitu sessions Dclnuy enfoiets a ‘judgment foi the 
dclrveiy of ptopeii> without the defend int (unless it the 

option ol the plaintiff) powei to letun it on }>aj ment of the assessed 
\alue Distringas liy to distiam a }>asou fcn a eiown debt oi foi 
his ippeaianee ou a ceitun da} Its opciatiou his been much 
euitoiled h> the substation of othei pi oc ceding by 28 ml 29 
Viet e 104, and the lules cf the bupiemc Couit It mw seems 
to lie oul} i^imst mh ihitants foi^ non lcpau "fri a hi^hw i} Pis 
tringa s nupu tiucojjtiitm is & writ calling on an e\ shmfl to 
account foi the proceeds of goods taken m execution Ehqit is 
founded on the Statute of Westmmstei the beeond, auel is so u imed 
Horn the woids of the wut, tint the plauitilf has chosen (cl qit) 
this paitieulai mode of s itisfat tion It oiignnlly oideied the 
shcufl to sei/c a moiety of the debtors land and ill lus goods sivc 
his o\en and beasts of the plough By 1 and 2 Viet c 110 the 
clcqit was extended to melu J < the whole of the lands, and copy 
holds as well as hecholds the Bmkiuptcy Act, 1883, an cbijit 

no longei ip plies to goods En o? y the only example of an ougmal 
wut lemammg, was at ono tune lugely used in both civil and 
cunnnal piocecdmgs It was abolished m ei'vil proeeduie by 
the Common Law Piocediue Act, l#^, and proceedings m 
enoi bythciules made imdei the Judicature AH, 1875 A writ 
of erroi to tho Queen s Bench Division still li< s in criminal cises, 
though it is rarely hi ought, foi it only lies foi nustik s appealing 
ou the iccoid, and leeent legislation has given laigo powers of 
amending such mistakes The hat of tho attorney general is neces- 
sary befoie it can bo sued out E agent (with proclamation) forms 
poit of the nroeess of outlawry now existing only against a cunnnal 
It depends on sevei il statutes, commencing m 1341, and is spe ei illy 
mentioned m tire Statute of Piouvns of Edwud III , 25 Bdw 
III st 6 Extent is tho wut of execution issur d by the crown for a 
crown debt of lecoid The sale of chattels seized undei an extent 
tikes pi ice undti a wut of venditioni trpoms A mown debtor is 
„ entitled to an extent m aid against i poison indebted to him 
Wheieauown dcbtoi has dieel a wut melting his death, and so 
called dnm damzt extremum, issues ag mist his ptopeity Eiem 
faaa$ is the ordmaiy writ of execution on a fudgnu nt commanding 
tho sheriff to levy the sum, inter ost, and costs on the personal pro- 
perty of tho paity Wheie the sheriff has not sold tiro goods, 
mndituni erponas issues to compel him to do so Whoie the party 
is a henefreed clergyman, tho amt as ono of Jkn faews do torus 
etelcsvxftids oi of seqvestraxi foams (addressed to tho bishop) Tho 
lattoi wut also issues m other cases of an exceptional natui o, as 
against a corporation and to seize a pension It is addi eased to 
oomntoioneis, noipto tho shonfl Habere facias possessionem is 
gim io tho owner of a tithe or rent charge, enabling him to have 


possession of the land*, chaigeablo theicwith until aneais duo to 
him iu } ul(see Tunis) Indicant is still nominally gi anf able 
undu the Statute Df Conjunction I to fat is of 84 Edw I, and is a 
pailieuln kmel of prohibition glinted to tho patron of ui adaow 
s n h jinnj issiu s foi the assessment of damages by the shut ill oi 
his d puly It lepiescnts to some extent the old wut of justicus, 
and the latei wut of trial illowcel b} 3 and 4 "Will IV i 42, but is 
nuiowei in its opeiation, foi undei the lust nan ed wuts the whole 
ease oi issues undu it could he tiled Befoie an mquny the 
3i ability h is been alia ady e A ablislred La aj i jati t s is the means of 
leading execution foi fufeitcd ie< ugni/anees (see Rigogm/ vnci ) 
The Lankiupte} A t 18So, rbolishcd it m civil piocecdmgs Ac 
c tt? /u was atone tmie issued b> virtue of the picro b ati\o to 
plea nt sfij peisuitLom leaamg the icalm, \ foim of lestiamt of 
111 itp l o b m/ed by \ nlmnent m 5 Rio II c 2 It lias now 
le tinea mo ms of pieientin^ a elebtoi hom (putting tho kingdom, 
md so with haw mg himself iiom tho pnisdictiou of the couit with 
oat giving security for the debt Iheie is some doubt wire thu it 

h rs n it be cn mil hedlj super seded h} the pow cis gi\ en by Oi d lxn 
of tli Rules of the bupiemc C ouit Non omitias is foi executing pio- 
(css 1} the ohcull in a lib it} or fianelnse, wliue the propel oflieoi 
has iu b le teel to lo so It ie steel oi 1 * mally chief!} upon the Statute 
of Westmmstei thcSccend, e o9, andisnowiegulatedby theShonlls 
\el 1SS7 which lepe ils the ] l mo is enactment Poss ssion (also 
e ille 1 assist ( ito) enjoins the she nil to gn e possession of land to the 
putycutitl lthneto unehi a judgment lor sueh possession In 
rdmnalt}, where the julgniont is fa possession of a ship, tho wut 
is iddiess el to the nr ush il P/o lendo is tho conv t ise of } lohibi 
tion It eliiccis tho lower couit to pioeoed with the ease It also 
Ires to restore (he uithontv of commissioneia, suspended by super 
s d as 1\ litution lestoie i lapci ty either ie il oi peisonal afta 
the light to it Ins been judiaill} dcclaied Thus it lies on bell ilf 
of th owna of leal piopeity undu the statutes of foi able entiy 
ml oficisorul iiopeity undei the Laiceny Act, Ibbl S gnifiaiut, 
once a wut \\ ]>lus since r )7 Ceo ITI c 127 to be mciel} a notice 
It is a i art of the proceedings against a poison disohc} mg the oidei 
e f an c eclesi istu il court, tnel consists m a notification to the ci own 
m Chaneei} of the disobedience The it upon a. tv lit df contumace 
uij it id > is ues loi his auest On lus subsequent obtdicncc oi 
satisl aetion, a wut of dchuutuce is gianted rieeeduits of these 
w uts au gi^ en m the Act n uneel Subpoena is the oidm uy means 
of seeming the presence oj a witness m court, and is iddiessed to 
the person whose attenlancr is leciuued It is so cdled from its 
eont tmmg the woids ‘‘and this }cu ue not to omit undu the 
pen alt} of £100,” &o The subpoc in m ty be tithci ad t stificandurn , 
to gr\ e ea ideneb, oi ducts t turn, lo piotluce doeumeuts &( , oi both 
combined By spceid oidei of a judge undu 17 and 18 Viet c 
23 a sulj a an may he issued from an} court m England, beotbnel, 
oi Ii lull to compel the attendance of a witness out of the juus 
diction Summons is the umveisal means of communing an 
action in the High Couit # It is aldiessed to the defendant, and 
maybe eitbi generally oi specially mdoised with a statement of 
the nature of the claim made The latter foun of mdoi fluent 
is allowed m culam cases of debt oi liquidated demand, and 
gives the plaintiff the great advantage of entitling him to final 
judgment m default of appcaiancc by the defend rat, and even in 
spite ol appeal ante unless the defendant can satisfy a judge that 
he has a defeneo oi ought to Ire allowed to defend No statement 
of claim is necessaiy hi rase of a specially mdoi seel wut, tho indorse- 
ment being deemed to be the statemc nt The w i it may he issued out 
of the central office or out of a distnet itgistr}, and the pi tin tiff 
may name on his wut the diusion of the IIi b h Court in a\hich he 
proposes to have the ease tiled Tlicit aie special lulcs governing 
tho issue of wuts in probate and admualty actions The wut 
icmains in foice fox twelve months, but may. be ic new cd for good 
cause aftci the expiration of tint time Sci vice must ho peisoual, 
unless wheie substituted service is allowed, and in special caseb, 
such os actions to iccovei land and admu ilty actions Sen ice out of 
the jurisdiction of a wut oi noticr of a writ is allowed only by leave 
of the court or a judge Notice of tiro issue of a wut, and not the 
wut itself, is seivrd on a defendant who is noithei a Butish subjut 
noi m Butish dommions The law is cont lined zu the Ruh s of tho 
Supreme Couit, especially Old n -xi and xiv Supersedeas com- 
mands thi stay of piocecdmgs on another wut It is often combined 
with procedendo, where on laitiormi the High Court has decided 
in favour of the jurisdiction of the infouoi couit It is also used 
foi lemoving from the commission of the peat©, and foi putting an 
end to the authonty of, any persons acting under commission fiom 
the ciown Venire facias is the first proceeding m outlawry, call 
mg upon the party to appt ai Under the old practice a mm ofac ia$ 
de )iqiq was the means of obtaining a new trial Ventre mspiaendo 
appears still to be competent, and is a curious lelic of antiquity. 
It issues on the application of an heir presumptive m order to 
determine by ajuiy of matrons whether the widow of a deceased 
owner of lands be with child oi not Almost exactly the same pro- 
ceeding was known m Roman law undei the name ot mtcrdietum de 
iMpicmdo mitre, the praetor sending five women to jiake a ropoit 
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Non The punupal wilts of a non judiml naluio iclato to pailiamcnt 
■judicial 01 some ot its constituent clement^ Pulnmont is summoiud 1 y 
wnts the king s wilt issiu d out ot Chanccij by adv ice of the pm ) t oun 
oil The penod of forty diys onu ntcf ssai> letvvcui the tv nt uul 
the assembling is now by 15 an 1 36 \ i< t c 23 l luu i to thutj 
Inc dijs Wilts of summon aic issiiul ti the loi Is spmtml an 1 
trnqoial beton rvci) new puliam lit This to lush upifscn 
tatne pecis m icgulatt 1 b> the Act of Union those to uchbishcps 
and bishops b) 10 md 11 \ict c 108 New jigii^s uc no 
lon 0 ci <rc itrd b) wiit but the eld st son of tpui is oc t is email) 
summon d to the House of I oils in the name ol abaion) oi his 
fithcis Lul Peuy, the ddtsisonof the duk of Noitliumba 
land, was so summmed in 1887, an l si*s as Laion Jovame (see 
Plli ic t ) W ith lospict to election of mcuih is of th* House of 
G unmans the piocoduu diffcis as tl e Hu lien takes pi ice *fta a 
dissolution ci oil a easntl vicancj Afta a dissolution the wnt 
is lssii^d, as aheady stated, b) oidei ot the noun in council 
Toi a single election the v uiant toi i new wilt is issue d dunng the 
sossnn by the spokei atta an oidei ot the house mule upon 
motion , aurtng tin lccess by the sjiakei’s uathonty done, undei 
the poweis givin by 24 Glo III sess 2, c 26, 21 md 22 Viet 
c 110, iml 26 Viet e 20 T«tc w niant is addiesscd to the tlcik 
ol the eiowu mClanca) foi Gi rt nt Bntam, to the clak ol the 
ciown ant hanapei of Ii eland A supnsedcas to a wilt has some 
times been oidcicd whae the wnt w is nnpiovidcntlj issued r lhe 
time allowed to elapse between the receipt ol the wilt and the dec 
tion is h\ed bj the Ballot Act, 1872, sched 1, at mne da>s toi a 
county oi a distnct borough, fom da\s loi any otha borough The 
wilt is to be letumed by the letuimng olheor to the clcik of th^ 
ciown with the nime of the membei elected, endoised on the writ 
Sched 2 gives a lorm ol the wnt, which is tested, like 'flic wnt 
of enoi , by the queen herself The ictuinmg ofhcei is the shciifl 
m counties and counties of cities (such as Gnesta) gcnci ally the 
majoi ill cities and boioughs and the \ ice eh mcelloi m umvei 
sities (see P\i iiayuni) Otha wilts foi election aic those foi 
C>N\ocuiois (qv) which is hy 25 lien VIII c 19 summoned 
by the aichbishop ot the piovmceon uc lpt ot the kilim’s writ, and 
foi election of coi oners, veidutis ol loy il fousts, and some otha 
ofljeeis whose oflice is of gieat mtiquity The wnt cl( coionaton 
ehgendo addiessec* to the sheutl, is specially pieseived hy the 
GoionoisAct, 1887 

Otleuccs i elating to wnts aie dealt with by the Giimmal Law Gon 
solidation Acts ot 1861 , larceny by 24* and 25 Viet e 96, s DO , 
foigay by 24 and 25 Yict e 98, s 27 The maximum pen dty 
is se\en years’ pend seivitude 

Scotland Scotland — Wilt is a moio extensive tern th»n m Engl md 
■Wilts aic eitha judiail oi extnjudrml, the lattei including 
deeds and othei instruments,— as, for instance, m 42 and 43 Viet 
c 41, and in the common use of tlio phiaso “oath oi wilt * as i 
means ol proof In the nanowu English sense both “wnt’ and 
* bueve ” are usel The bueve was af»mdispens tble a pait of the 
old piocediuo as it was m England and many foimsMie giv<n m 
Jx^yictm Majcstatem and Q now am Attaduamcntu It was a com 
mand issued m the king s name addiessed to a judge, and ordering 
tud of a question stated theiem Its conclusion was the will ot 
the summons (see Will, Summons) In borne cases pioeecdings 
which wcie by wnt in England took anothei lorn m Scotland 
Foi instance, the wnt of attaint was* not known m Scotland, but a 
similu end was reached by tml of the juiy fox wilful enor 1 The 
English wilt ol ac exeat itgno is lepiescutecl by the mcditutio fugm 
wariant Most proceedings by bueve, being addiesscd to the 
sheuff, became obsolc te altei the institution of the Couit of Session, 
when the shenffs lost much of that judicial powei which they had 
enjoyed to a gieatex extent than the English sheuff (see Snrivirr) 
The executive functions of the English sheriff are performed by the 
mcssengeis at arms An English wnt oi execution is represented 
m Scotland by diligence, chiefly by means by wan ants to mossen- 
geis at arms undu the authonty of signet letters m the name of 
the king The brieve, however, has not wholly disappeared 
Brieves of tutoiy, terce, and division aie still competent, but not 
m use Othei kinds of bneve have been supeiseded by simplex 
pioceduie, eg , the brieve ol semec ot heirs by 10 and 11 Viet 
c 47, for wlu< h a petition to the sheuff was substituted hy that Act 
and 31 and 32 Viet c 101 The bneve of cognition of insane 
persons is now the only one of piactical importance The old 
bneves of furiosity and ldiotcy woie abolished, and this new foim 
was mtioduced by the Act last named Wnts eo nomine have 
* been the subject ot much recent legislation The wuts of cajnas, 
habeas, ariman, and extent wcie leplacedby othei proceedings by 
19 and 20 Viet c 56 The wnt of date constat was introduced 
by 21 and 22 Viet c 76 It and tbo writs of resignation and 
confirmation (whethei granted by the crown oi a subject superior) 
were regulated by 31 and 32 Viet e 101. By the same Act mown 
writs aie to be m the English language, and registered m the regis- 

1 An example occurring m the reign of James VI will be found in 
Pitcairn's Cryniml Tncds, vol i p 216, 


tu oi mown writs Tiny need not be si il d unless it Lh instil t 
oi th( p di ty ag mist \ Itom tin ) -no issui 1 Wilts ot jio»,itss 
(<xupl ciown wills, wilts of date con tat md wilts ot ithnow 
lcd^mcnt) wac abolished bj j/ ml 3b Viet c 91 Hi due 
t m at wnt is om ^nntul It) the ciown oi asuljtci suj mi for 
th j)iuj osc of c mphting title ot a vassal s li lis to lan Is held b) 
the die iscl v issil White tin hnls aie k isiliolt the wilt ol 
acknowledgment unlti 20 ml 21 A let r 2t is 1 in tl i sun 
jnijosi L) 40 and 41 A l l c 40 tin toiui or v maul ol ex utioi 
on eatam < xtuets ot H_,ist<.it 1 wuts is anu.nl 1 I tints ot 
Kristen 1 wilts m ti 1 tquiv ilent to tin ngist i d wnts them 
stives Wilts ic s isteud m tlie ie,istei of stsm c U i jKRiva 
tion only imj ittn wails le ic to istciul foi p s iv tti n and 
exe ution E} 22 (tco II c 48 \ ussed foi the j m j ise ot issnni 
latmgth piacti e oi outlxwi) fn tieason m S oil mi 1 j that m 
nsem England, the couit bcfoic winch m mdi tment toi ti cason 
oi nnspusion ot tieason is found is entitled on ] i \ ei i mse ta 
issue wilts of capias, pioclanution, and ai / nt Mmj wnts uc 
hy t^c Stamp Act lb70, thaigeable with i dut} ot livt shillings 
In some lcspccts the pioeeulm to & in pailiamentaij tl tnns ditlei 
fiom those m use m England Thus tlie wnt m uinvusit} tlu. 
lions is diluted to the vice chancellors of Edinburgh and Glasgow 
lcspcctivily, but not to those of St Andicws and Aberdeen, and 
there is an extension of the time ioi the ictuin m elections in 
Oikncy and Shetland, and foi the With buighs Rqiesentativc 
$eeis of Scotland weie by the Vet of Union to be eluted attu wnt 
issued to the pnvy council of Scotland On the abolition of the 
pmy council a pioclamation undei the gieat seal w as substituted 
b} 6 Anne, c 23 0 

U nt d States — Wilts in United States couits art bj Act of Umtu 
Congiess to be tested m the name of the chief justice ot the Unite 1 bt ites 
States By State law s wnts aie gc* eiall} *>ound to be m th< n imc 
oi the people of the State, m the Luglish luiguagc, and tested m 
the n ame of a jndgo W i its of tnoi h iv e be< n the subject of much 
legislation by the United States and by the States In New ¥oik 
wnts ot enoi and of no a at have bun abolished V nts is puts 
of leal actions have been genu illy supeiseded, but m Missaeliu 
setts a wnt ot entiy on'dissusm is still a mode cl tiding title 
Wilts oi dowci and ol c^tiepemuit aic still in use in si me States 
By the law of some States, i a , New Jeisej, wilts ot <k tion aie 
issued to supply casually occumng v leanac&m the le 0 ishtiue 

Authentic — The mipoitanco of the wnt in pioceduie led to the errapiktien 
of d eie t bedj of liw ml pi celtnt at -«.n enl} dito In Addition tj the 
R ji trum 5/ummthoie weie, imong othei old wtil s Iho Vatna B nmn hist 
published m 1 >2 > Ihdoall Le Big <tt des Ii eft O) i final s (1 T >) litlubut 
LeAou el Vatwa £tenum{i 88) O fit mi Bteintm(V> 9) *>co tco Col c upon 
Iiltlefon 15S 1 9, 2 Coke s Tmtuuie ) Many piece dents will ilsoboRunl 
m the colluticn of Pailmnent uv Wnts an I m^tubbss8 It t Chut ><t Oil 
booha ot pi ictice, such is lidds P a tue , Cornci & Cio in Pt x tic an l I oil h 
On heal i ttom c ntagied much 1 iwgjn the sulject Id the lust ij Sjcnu s 
Lq-uitalle Junsdutta \ol i hh u ch via I oi th s IP t if J ut ly J ty, 
Stephen On. Plea Unj , an 1 Bi et w s Ifrtt %{ Ptoitdm e, eh iv m ly be q< nsultcd 
Ihue ippeaisto benoboikdeilmf, with ffe wnt m modem pi actiu, butsuihoiuit 
mfoimiti n is cont uned m the oidinaiy tieatiscs on ptocedmc (I W f ) 

WRITING MACHINES Msalnnes and appliances ol 
vanoas kmdb aie m common use to facilitate the process 
of writing, and to produce copies of waitings ahead) made 
with the pen Such facsimile® ^ writings are obtained by 
numerous devices, all of which, however, come under the 
heads (1) of manifolding, (2) of pioeesses analogous m 
principle to lithography, and (3) of stencilling The 
simplest foim of manifold waiting is by sheets of papei 
prepared witlr lamp black being interleaved between the 
sheets of white paper on which the impiessions aie to be 
taken, and writing over the whole with a style oi othei 
sharp-pointed instrument By this Tneans a consideiable 
numbei of copies can be made at one time, and the method 
i& m general use among newspaper wnteis and tele- 
graphists in the production of what is technically known 
as “flimsy,” wheie several copies of the same mate aie 
required Of processes analogous to Iithogiaphy, the best 
known is the “hektogiaph” method, in which the wilting 
is done m the first instance on paper with aniline ink, and 
then a transfer is made to a gelatine composition which 
gives off a considerable number of impressions In 
principle the autocopyist is like the hektogiaph, but m this 
apparatus the writing is done with a special ink, which is 
transferred to a prepared and propel ly stretched sheet of 
paichment From this paichment copies are obtained 
piecisely as from a lithographic stone on which a transfer 
has been impressed Of the appaafaj^us worked m the 
stencil method, the cyclostyle has been most extensively 
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aijopinl This Muhina nudist, of o fi.mc of Miliitient 
ooulaihio*' a pi rit it La ou mIuHi tu paper hum 
whulitln mipn uui v* +o bo t iU a i i(s 4 td. Tho paper 
is jui piKri ia a p^iri 'ulur v aid tin “pen 11 tv It h \\lii»*li 
Iho wranu L don j untwists id in ^iluniy vomit n h »Mu, 
at flu ond of * ini b i Iked on i pi\ot a minute wheel, 
flu* edw> of the vhu 1 L <riu*Ult <1 with Hue p .kits, winch, 
as il ituolus and turns in the direction of tho viiting, 
piutu tin papu, tlpb nukin * a putoct t-tuiril. The ink 

la^id o\er tiie top of fhU skmil by moms of a toller, 
and the lmpre^iun is left un a vheet oi oalmaiy paper 
placed bene it It 1 

The principal Mibslitute for the pen, liovevtr, is the 
machine now tenet ally kuov\n as the typt -writer, which 
in it> present form dates only lrom 1S73. but it has within 
tint time come into e\teuMve use, especially in America, 
the couiitiy of its origin. Xumnous attempt-. to produce 
typewriting; machines lud hem pi**\iously made both in 
England and America. So long ago as 1 714 one Iienry 
Mill took out a patent for a machine which he described 
as “an aitideial nnchiite or method foe the ynpressing or* 
tiiiMiibing of letters, .singly or progressively, one alter 
another as in wanting, wheieby all writes whatsoever 
Tna\ be engrossed in paper or parchment so neat and exact 
as not to be distinguished from print”; but his instrument 
is said to ha\e been- clumpy and useless, ami led to no 
puictieal result. In 18G7 the idea was taken up by 
Messrs C. Latham Sholes and Samuel W. Soule, punters 
in Milwaukee, and Mr (Virlus G lidden, and, after many 
exptrimeuts and failure*?, a practicrl working machine Avas 
elaborated in 187$, which, being* originally made by 
Messrs E. Tieimugtmi and Rons, of flion, N.Y., is known 
as the Remington standard type-writer. The success of j 
this machine has induced many invented s to enter the I 
lield, and now three principal classes of typo-writ er-s are 
mon* or less in use. These are (l) type-bar machines, j 
(il) cylinder machines, and (3) wheel machines. The 
Ihmington is the -typo and original of all type-bar 
machines, which are so called because the steel types are 
fixed tit the extremity of a bar* or rod of iron. These hard 
are in the Remington aiT&nged in a circle around a 
common centre, and by striking the key of any particular 
letter, a lever is moved which raises the type-bar, and 
causes the type at its point to strike on an inked ribbon, 
and impresses the letter on the paper, which lies against an 
india rubber roller. The otype-bars are so hinged that all 
the types as they are struck hit precisely the same spot, so 
that were tho paper to remain stationary the impressions of 
all the types struck would be superimposed on each other ; 
but, by an automatic mechauism, the cylinder with the 
pa|*er moves a apace to tho left after the impression of each 
type, and the depression of a wooden bar similarly moves 
the cylinder a space after each word without impressing 
any sign. In the resent forms of the Remington machine, 
each type bar carries two types, capital and lower case, or 
other duplicate signs, the one a little behind the other, 
and when a capital letter is to be printed the depression 
of a key shifts the position of tKe cylinder so as to bring 
the second tyj>e in contact with the ink ribbon. In this 
way from one set of keys two sets of type can bo with 
facility acted upon* With practice, an average writing 
speed of forty words per minute can easily bo attained on 
the Remington type-writer, and very expert writers have 
been able to keep up a speed of from sixty to seventy 
words for a abort time. It is safe to say that type-writing 
can be ordinarily done at about three times the speed of 

* The tmHjgr&ph te|d*e a stencil-using device, in which a simple 
Style *» used for writing* bat the paper U stretched over « fins and 

sharply <xrog*i*d metallic plate which punctures the paper as the 
«ty%pwwa»cmit 
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ordinal y handwriting. In tho cylindrical machines the 
letter*, and .signs aie all upon a cylinder or “sleeve,” and 
the siiikma ut a key produces a •combined lateral and 
lotary motion for bringing the proper type to the common 
printing point. Thus, for every separate impression the 
entire cylinder has ordinarily to make two movements of 
a unable lengthy and the instrument is noisy in operation, 
and does not possess the rapid direct action of the type-bar 
machines, On the other hand, it is a variable spacer, 
giving more space to such wide letters as m and w than to 
the liiirrgw letters i, t, attd 1, a distinct advantage over 
the type i>ar machines, wliere each letter, wide or narrow, 
occupies precisely the same space. Of such cylinder 
machines the newest form is the Crandall type-wri^r, an 
apparatus supplied Avith spare type cylinders or “sleeves,” 
which are easily separated and attached, so ihat many 
kinds of type can be brought into actual u*&. Of wheel 
machines the Columbia may be^taken as one of tho most 
recent examples. It is a simple and cheap apparatus in 
which the letters and signs are placed on the periphery 
of a wheel by the rotation of which any desired type 
is brought* into position for printing. The machine 
is furnished with a dial index and pointer to indicate 
#io typo Avhicli i> in position. The wheel machine 
ha- th^ advantage * of variable spacing, and wheels with 
type of different character can readily be placed on it; 
on the other hand, it is not capable of being run with a 
rapidity nearly so great as can be secured with type-bar 
machines. 

WRYNECK (Germ. Wendehah^ Dutch Druaihaken, , 
French Torrol), a bird so called from its wonderful way of 
writhing its head and neck, especially Avhen captured, as 
it may easily be, on its nest in a hollow tree. The hni ?' 2 
torquilia of ornithology, it is a regular summer-visitant 
to most parts of Europe, generally arriving a few days 
before the Ouekow, and it is in many countries known by 
some name associating it with that avell-known bird— as 
in England “ CuckoAv’s leader” and “Cuckow’s mate” — 
but occasionally it is called “Snake-bird,” not only from 
the undulatory motions just mentioned, but from the 
violent hissing with wi^ch it seeks to repel an intruder 
from its bo4e. 3 

The vwj unmistakable! note of the "Wryneck, without having 
any intrinsic merit, is always pleasant to hear as a harbinger of 
spring, li is merely a repetition of what may be syllabled quo, 
quii quc t many times in succession, rapidly uttered at hist, but 
gradually slowing and in a continually falling key. This, how- 
ever, is only heaid during a few weeks, and for tho rest of the 
bird’s stay m Europe it seems to be mute. It feeds almost ex- 
clusively on insects, especially on ants, and may often be seen on 
the ground, busily engaged at their nests. Somewhat larger than 
a Sparrow, its plumage is not easily described, being beautifully 
variegated with black, brown, bulf, and grey — the last produced by 
minute specks of blackisli-brown on a light ground — the darker 
markings disposed in patches, vermiculated bars, heckles, streaks, 
or arrow-heads— and the whole blended most harmoniously, so as 
to recall the coloration of a Goatsucker (q.v.) oi of a Woodcock 
to*v.). The Wryneck builds no nest, but commonly lays its 
translucent white eggs on the bare wood of a hole in a tree, and it 
is one of the fey wild birds that can be induced to go on laying 
by abstracting its eggs day after day, and thus upwaids of forty 
have beeu taken from a single hole— but the proper complement is 
hom six to ten. As legarda Britain, the biid is most common in 
the south-east, its numbers decreasing rapidly towards the west 
and north, so that in Cornwall and Wales and beyond Cheshire 
and Yorhshixe its occurrence is but rare, while it appears only by 
accident iu ik otland and Ireland. 

Some writers have been inclined to recognize five other 

8 Frequently misspelt, as by Linnaeus in lus later years, Turn. 

* The peculiarity was known to Aristotle, and possibly led to the 
cruel use of tho bird as o love-charm, to which several classical writers 
refer, as Pindar [Pyth iv. 2U; Am. iv. 35), Theocritus (iv, 17, 30), 
and Xenophon (MemraMla, nr. xi 17 , 18 ). Tn one part at least 
of China a name, fihaydiny, signifying w Snake’s neck,” is given to 
it 1875 , p. 125 ), 
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species of the genus lynx ; but the so-called /. japonic** is 
specifically indistinguishable from /. (orquilla ; while that 
designated, through a mistake in the locality assigned to it, 
I. indira , has boon found to bo identical with the 7. perior- 
alls of South Africa. Near to this is I. pidrhncol/ts, dis- 
covered by Emin Pasha in the east of the Bar-el-Djebel 
(Ibi s, 1884, p, 28, pi. iii.). Another distinct African 
species is the 7. m [uatoriali s, originally ‘described from 
Abyssinia. The Wrynecks, as already stated (Wood- 
pecker, supra , p. 652), form a Subfamily lynejmx of the 
P'mdx, from the more normal groujJb of which tljey differ 
but little in internal structure, but much in coloration and 
in haring the tail-quills flexible, or at least not stiffened to 
serve jq,s props as in the climbing Picinte. (a. n.) 

WUHU, or Woo-Hoo, a district city in the province of 
Gan-h wuy, ,China, is situated about a mile from the south 
bank of the Yang-tszo Keang river, with which it is con- 
nected by a straggling suburb. By the treaty of 1858 it 
was marked out as one of the treaty ports, but it was not 
opened to trade until 1877, At first its commercial pro- 
gress was very slow, the neighbourhood of the older ports 
of Kew-keang and Chin-keang militating against its suc- 
cess ; but of late years there has been a distinct improve- 
ment in the trade of the port, the gross value of which 
was £1,316,803 in 18S5 and £2,011,^327 in 1880. The 
principal exports are rice and silk piece goods, while next 
in importance come feathers, hides, uutgalls, and tea. For 
the production of feathers large quantities of ducks are 
reared in the surrounding districts. Of imports, opium is 
by far the most considerable item, amounting in 1886 to 
779,728 S>, of the value of £652,223. In the same 
year £126,093 worth of cotton goods were imported, and 
£124,014 worth of sugar. Of the minor articles, matches, 
needles, sandalwood, and window glass form the largest 
items. During the same period T088 vessels entered the 
port (691 British, 362 Chinese). The city, which is one 
of the largest of its rank in China, wasjaid desolate 
during the T'ai-p’ing rebellion, but it is gradually becoming 
repeopled. 

WCfN, a British district in the chief eommissionership 
of Berar, lying between 19° 46'^and 20° 42' N. lat. and 
between 77° 26' and 79° 10' E. long., and containing an 
area of 3907 square miles. It is bounded on the N. 
and W. by Amraoti and Basim districts, on the S, by 
the Nizam's Dominions, and on the E. by Wardhd and 
Chftnd& districts of the Central Provinces. Wun is a wild 
hilly country intersected by offshoots from the Ajanta chain 
of mountains. For the most part the hills in the district 
are bare, or clothed only with dwarf teak or small jungle; 
but on the heights near Wfm town the bamboo grows 
abundantly, and elsewhere small bamboos are found in the 
ravines. The WardM and Paingangd, which bound the 
district on the east and south, unite at its south-east corner. 
The Paingang4 carries off nearly all the drainage of the 
district. Wdn is rich in coal and iron ores. Of wild 
animals the tiger, leopard, and hyaena abound; bears, 
wolves, and jackals are also numerous ; while small game 
is plentiful in all parts. There is a great want of means 
of communication ; during the rains cart traffic is entirely 
suspended, the only means of transit at this time of the 
year being that afforded by water from the Wardhd for a 
short distance. The climate is enervating and unhealthy, 
and the average annual rainfall is about 41 inches. 

Wun district forms part of the territory assigned by the nizam 
to the British Government nnder the treaties of 1853 and 1830. 
It was undisturbed during the mutiny of 1857. In 1886-87 the 
gross revenue amounted to £86,174, of which the land contributed 
£57,391, The population in 1881 was 392,102 (males 201,491, 
females 190,611); Hindus numbered 385,787, Mohammedans 
17,031, Christians 127, and aboriginals 37,252. Wdn, the chief 
town of the district (population 4207), has some fine temples. 


WURTEMBERG, 1 or Wuxittemperc, a European king- See 
dom, forms a tolerably compact mass in the south-west 
angle of the German empiie, of which it Is the third “ a P ' vo1 * 
factor in point of area and the fourth in point of popu- 224 . ’ 
lation. In the south it is cleft by the long narrow 
territory of Hohenzollern, belonging to Prussia; and it 
encloses bij. small enclaves of Baden and Hohenzollern, 
while it owns seven small exclaves within the limit* of 
these two states. It lies between 47° 3 4' 48" and 49° 35' 

17" N. lat., and between 8° 13' and 10 w 30' E. long. Its 
greatest length from north to south is 140 miles fits 
greatest breadth is 100 miles ; its boundaries, almost 
entirely arbitrary, have a circuit of 11 L6 miles; and its 
total area is 7531 square miles, or about oue twenty- 
eighth of the entire empire. It is bounded on the E. by 
Bavaria, and on the other three sides by Baden, with the 
exception of a short distance on the*S., where it touches 
Hohenzollern and the Lake of Constance. For adminis- 
trative purposes the country is divided into the four 
circles (“kreiso”) of the Neckar in the north-west, the 
^agst in the nortli-east, the Black Forest in the south- 
west, and the Danube in the south-east, 

Wurtemberg forms part of the South-German tableland, 
and is hilly rather than mountainous, I 11 fact the uadu- 
lating fertile terraces of Upper and Lower Swabia may 
be taken as the characteristic parts, of this agricultural 
country. The usual estimates return one-fourth of the 
entire surface as “ plain, 1 ” less than one-third as moun- 
tainous, 1 ” and nearly one-half as “ hilly.” The average 
elevation above the sea-level is 1610 feet; the lowest 
point is at Bottingen*(410 feet), where the Neckar quits 
the country; the highest is the Katzenkopf (3775 feet), 
on the Hornisgrinde, on the western border. 

The chief mountains are the Black Forest on the west, Moun- 
the Swabian Jura or Rauhe Alb, stretching across the tains, 
middle of the country from south-west to north-east, and 
the Adelegg Mountains in the extreme south-east, adjoining 
the Algau Alps in Bavaria. The Ra^he Alb or Alp slopes 
gradually down into the plateau on its south side, but on 
the north it is sometimes ragged and steep, and has its 
line broken by isolated projecting hills. The highest 
summits are in the south-west, viz., the Lemberg (3326 
feet), Ober-Hohenberg (3312 feet)- and Plettenbcrg (3293 
feet). In a narrower sense the name Rauhe Alb is re- 
served for the eastern portion only of the Swabian Jura, 
lying between Hohenzollern ancLyBavaria ; in tl^e narrowest 
sense of all it is applied to a single group near Reutiingen. 

Most of the isolated summits above referred to (none of 
which are over 2630 feet) project from this eastern section; 
among them are the hills of Hobenstaufen, Teck, Mossingen, 
and Hohenzollern. 

The Black Forest (Germ. Schwanwahl ), a mountain group or Black 
system deriving its name from the dark foliage of its pine foiests, Foicst. 
hes partly in Wurtemberg and paitly in Baden. Its general shape 
is that of a triangle, its base resting on'’ the Rhine between the 
Lake of Constance and Basel, and its apex pointing noith. It 
stretches along the east bank of the Rhine fxom Basel to Durlath, 
at a distance varying from 4 to 15 miles from the liver, and 
parallel to the Vosges range on the west bank. The south, west, 
and north faces of the gioup are rugged and steep, but on the east 
it loses its mountainous character, and melts so giadually into the 
bounding plateau that it is difficult to assign it definite limits on 
that side. The total length of the Black Forest range is 93 miles,, 
its breadth varies fxom 46 to 13 miles, and its area is 1913 square 

1 The origin of the name is disputed, though the once popular 
derivation from “ Wirth am Berg” is universally rejected. Some 
authorities derive it from an old proper name Wimto or Wirtino, 
others from a Celtic place-name Virodunum or Verduuuni, Wirten- 
berc, Wirtenbeig, Wirtemberc are early foime. Wirfcemberg was long 
current, and in the latter half of the 16th century Wurtemberg and 
Wurttemberg appear. The last was adopted in 1806 as the official 
spelling, though Wurtemberg, the ordinary English spelling, is also 
common, and occurs sometimes in official documents and even on coins 
issued after that date. 
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mil s Tlie n u age clevition dcci eases fiom south to north fiom 
32 o 0 iut to 2216 k t the hills do not use m peaks but m 
lounlul summitb and jlitciuhU masses and combs, scpaiated 
iiom cull othu 1 3 the cl tp 1 1 vines oi tilt sttums 

1 lie s uth ] ut ol the Black loiest w ts tilled Moi s AlnepM by 
Hit ft Minus and tht ivliole mis known to than, fiom the 3id 
uituiy as hiha Mu 1 am Trie name $ iha hiyia appears m 
m tmal Latin Lius letiul disiuct, always somewhat o\ti 
slial w d 1 y the m ijcsti Uauties ot tlu nu^hbairing Swiss A^s, 
w is lon n urn lsitcd an l iluiost unhe 11 1 ot Within, tom} aiativ cly 
u ait yens liowewti, ithaa l unit a favuiute icsoit ioi samma 
aisitois mtl tourists Ihiu 0 li net boisfciu te my vtiy staking 
mr 1 it un sceneiy the Lhek Foiest meliihs lonnntic an l wild 
v ilts is well is smilm^ md pietuusquo \ allies an l tlit leiuty 
o£ its sti anis md wat if ills its fia'imt md slndy iotests, the 
(pmntncss of its sejursteicd villas and the pumitivc smi 
phuty it it mlnlut mts who still letam then petuliai costume, 
ut ill ol ]ects ot nitnest 

About tw 1 thuds of the Black Foust belongs to Lalen and the 
lenniniUt, tlm 1 to Wuitc mbeu,, but it is convenient to discard 
tlit \ohtieil bounluiu?, and to considci it as famed of the 
bouthem 01 Fppei and the Northern 01 Lowei Blick roust, 
sepaiattd tiom each otliei by the deep and lomantic goi^e of the 
Ivin/igj ihe puncipd locks au "tiatifiod gn iss and ciuitnc 
giamte though some of the summits aie poipliyrifcic In the north 
anl east those locks aie cohered with a toleiably thick layei 0^ 
vain gated and red sandstone, which also appeals, though not so 
ibundantl), in the south anil west The kernel of the Southern 
LI ick I oust is the Feldbcig (1803 feet), the highest point in the 
1 mge lound which the othei summits and masses aie gioupcd 
Among the chief summits aie the Belchen (4640 feet) tin Liz 
Listen (121b feet) the Hochkopf (4150 feet), and the Kandelbug 
(40*7 fat) Hie average hugm of the ciest m this dmsnn ol 
the foust is about 3300 feet I he chief stioams aie tlu Wutach, 
Alb, A\ehia Wu& Ncumagen anl Dia&am, all tnbutanes of the 
Rhine and the Biege and Biegach leguded is the head wattle 
ol the Danube On the eastern slopes lie the Feldsce, Titisee, 
Sehuchue, md numeious othei small lakqp, most of them in bleak 
an 1 solitaiy situations imong the extensive moois Tho w iteifili 
on tli Gut lih, it Inbeig is 170 feet high The entnl h lght 
of the Nil them Black hoiest is the Hoims to unde (3825 feet), 
on the hoi lei between Wuitimbug md Baden Other ha 0 hts 
ue the Iloh Oehcnskopt (3460 feet), the Hohloh (3225 feet) 
aid the Knnbi&hohm (313<£feet), with the Rmebis Pass The 
ivua^e haglit ol the ciest is 2470 feet 3 he pnncipal stieams aie 
the lun/ig and Murg which join the Rhine, and the Glatt, bn/, 
and Na^old, which tall into the Neckai The eastern slopes ol 
this division also ue s]flnkled with lakes, tlie chief of which aie 
tlu gloom) Mummelsee and the A^ldesee # 

As the name implies, the Sehwaizwild is largel) coveicd with 
foicsts, eliielly of pmes and tns^ O iks, beeches, Ac , also flemish, 
especially m the a alleys and towaids the west The tirabei tiade 
uul it 1 - cognate industries aie thus the chiol lesomces of the m 
habitants The felled tmiBei is floated in the foun of rifts down 
the numerous stieimsto the Neckai 01 Rhine, wheie luger iafts 
aie fanned, somctimts loqumng a cuw ol sevcial bundled men, 
foi the voyage to He Hand, thc^ principal market The increase of 
railways his, howevei, eonsneiably dmumshed the <511 uitity ot 
wood thus exported b) w atei , and numerous saw nulla within the 
limits ot th foiest ue engaged m cutting tnuhei into phnks for 
ox} oit by lail Pcihaps, howevei, the most ch iractenstie industry 
ol the BLck Forest is the manufaetuu of wooden clocks (often 
spoken ot as (< Dutch clocks ) This mdustiy has long flourished 
111 the district and has recently been organized and exteuded, 
while consider ible faetones have been established at Fuitwangcn, 
Tubug, md other chief centres Clocks to the value of about 
£2,000,000 aie said to t# annually produced, and 1400 poisons are 
engaged in then manufacture Musical boxes aie also extensively 
made beta Straw plaiting occupies a large number of guls and 
women, cspci rally m winter, and glass blowing, chai coal burning, 
and potash boiling are also carried on Agriculture is of no great 
impoi tanco, as tlie soil is poor , and th£ci ops scanty Cattl e ai e kt pt 
m considerable numbers , they aie driven up to the mountains in 
summer, and return to the valleys in autumn The mining m 
dusti y is quite insignificant, coal is worked to 1 small extent m 
»nd near Rotliegonden In spite of theu industrial resouices, 
aided by the wealth introduced by tounsts and visitors to the 
numerous mmcixl springs, the population of the Black Foiest is 
too numerous to fmd support at home, and large numbers go abroad 
as pedlais, merchants, servants, Ac 

The climate of the Schwatzwald is severe, but healthy Tlie foi ests 
cease at 4250 feet, and are succeeded by scanty grass and heibs 
On many of the summits snow lies foi ten months in the yeai, yet 
in some of the valleys vinos, almonds, and chestnuts npen Wild 
boats, deer, hw.es, foxes, and vinous kinds ol game ate found 
The carnage roads follow the valleys but innumerable footpaths 
lead m all directions through the magnificent woods, The Black 


Toicst railway opened in 1873, ascends the pictures pic valleys of 
the Kmzig and Gutich by means ot budges, inducts, in l tuim Is, 
often of the boldest construction 

To the south of the Rauhe Alb ‘the plateau ct l nci 
Swabia stretches to the Lake ot Con at into and custwaidsj 
across the Illei into Ba\ana Between the Alb and the 
Bhck Forest in the northwest aie the fertile tmaecu 
of Lower Swabia, continued on the 1101 th cast by those ul 
Franconia 

About 70 per cent ot ’Wuitembeig belong 4 ' to the anus 
basin ot the Rhine, a#d about SO per cent to tint oi the 
Danube* The principal Aver is the Ncckar, which Hows 
noitbwaid foi 186 miles through the countiy to 30 m the 
Rhine, and with its tributaries drams 57 pel eent ot the 
kingdom On the west it receives the Ln?, swrlhd ly 
the Nagold, and on the east the Fils, Rems, Alun, "kochu, 
and Jagst The Danube flows trom cist to*wcst uhs> 
the south half of Wurtembeig^a distance ct 65 units, 1 
small section of which is in llohcnzollcm Just ibo\t 
Ulm it is joined by the Illei, which ioims the lounduj 
betwern Bavana and Wuitcmberg foi about o 5 miko 
The Tauber m the noith ea^t joins the Mam , the xVi^en 
and Schu&sSn m the south entci the Lake ot C on -dam < 

The lakes of ‘Wuitembeig, with the exception ot those m 
ftie Black Forest, aU lie south oi the Danube The 1 u „cst 
is the Federseo (610 acies) neai Luchau About one nltli 
ot the Lake of Constance is reckoned to be long to A\ iu ti m 
berg Mineral springs aie abundant, the mo4 Unions 
spa is M lldbad, m the Black I oiest 

The climate is tempeiato, — colder arnone, the mruniams < t t 
in the south than in the noith The mean tempu ituie 1 1 
vanes at diflerent points « from 13 to 50 1 I lie 1 

abundant forests induce much ram, mod; ot which tills 
m summer The soil is on the whole icitik and well 
cultivated , and for many centimes agncultuic wa^ dun it 
the only rosouue of the inhabitants Middle and Lov u 
bwabia aie the most fertile districts Tin icmov il oi 
buidens and festnctions iu 1818 and 1M9, and mtclli 1 ut 
state aid, combined with the foimition ot a giioultui ti 
societies, have encouraged faimmg, but the pi aticc of 
parcelling the land m minute pitches amon 0 tin inuubeii 
of the communities stift retards piogiess Auoi<hng to 
returns macle m 187b, 45 2 pci cent of the hud wi 
under agncultuie, 30 7 undei toicst, 19 1 m pasture, 

12 m vineyards, and the remainder unpioduetiu (nun 
is pioduced in excess ot the homo demand 

The. following tible shows 4hc iveiag inuiul ivtiut Mil 1 1 / \ u d 
of the chief ciops m 1878-1880, and tin \ tlm - tme 


Spelt 

492,000 

Li, 001,410 

Bad y 

22 5 000 

i.1,2^ «)0 

Oits 

334,400 

1,475,470 

Total )os 

1 >1 <)0d 

71S 1 110 

Rye 

96,800 

493,175 

Li {Loot 

49,313 | 

u 10, AM I 


Pease, maize, 2 ape, hpmp, flax, hops, and chnoiy in dsopo 
duced m consnleiable quantity, tobauo is giowmn tlu valliyot 
the hlerkai Wuitemberg is veiy nch m iuuttius ot vanous 
kinds, and market gaidemng floiuishcs nc a the laiga towns md 
in the Kem&thd In 1880 thexc wus 35,000 1 umla v< <t 
ables The cultivation of the vine is a highly import iut mdustiy 
m the valleys ot the Heoktr and some ot the othu stn uus In 
the period 1827-1882 the average annual atca uuda vnun w is 
63 327 acies, yielding 5,701,454 gdlons of wine, worth 1 111,700 
The best year was 1835, when 22,303,006 gallons wuo piodin ul, 
the worst was 1854, with 1,696,376 gallons Among tlu list 
Wuitembeig wmos aie tho e known as Rotlu ubu/u, Tuiklu irm 1 , 
Laramiei, Biodwa&ser, Kaabugei, Blpmger, fcxlnlkstnnu, Wans 
borger, Maikolsheimu, Vciitnbugu, and Lmdelbcigt 1 About * 
one third of the entue countiy is umlci fonst, the gu da propor- 
tion of which consist of dtuduous tiet s (0 iks, ha< his, hi ) Goni- 
feious trees aie most numoious m the Black loiest, in Upper 
Swabia, and m the circle of Tagst Most of tho tousis hi long to 
the state 01 to public companies, and are 1 tu fully and skilfully 
managed Large tracts m tho Black Forest uic in the hands of tho 
^Siiuflcugo^llschaft,” a very ancient guild of timbu mouhanh 
In 1883 Wuitemberg contamul 96,885 hoises, 904,1 i9 utUo, Live 
550,104 sheep, 292,206 swine, and 54,876 -goats The bn tiling of stock. 



W U li T E 

hen scs omruinds i b oo Id il of attcut on hom G >v emmint, •ft Inch 
mmituns seunl stud fums (attic bitdfOi. exjoit, aic 1 ucd 
r amlj mth T g t inlDainbo envisions sheep on mdn°ai the 
All 

enL Silt ml non aio tie only minerals of industrial importance 
1 mu i m Wm t ml ig and Loth ue ftoihel iliu st enturl} by 
f umm nt Hick uichvo Government s tit w oiks (the chit 1 ot 
ft Inch uc In Inch InU uid Willi Iuk lucl ), eni^lo mg tj^cthu 
425 li nls In is7£-bi0 )7Q 084 tons oi salt wcr& pio lucrd two 
thuds ) } mmin,, The silt m lus y only be 0 in to 1 c ot impoit 
anec at ill 1 c^iimm 0 of the \i sent cuitui} I he non m lush) 

f lithe jthoi Inn 1 is ot n uat mti put}, tlnugli itisniurhhunpcied 
1} the mine iU nee ot cJtliuiii s yi Vault mbug The chief 
fu l use l m smeltiu , tli u m is wool *i elm coal Lon'ls mnicl 
it Is u ul u n lieulenst tten an], to a vei\ limit 1 extant, m 

tli 1 la k i i st In 1 377-80 15 a* 6 tins of oio w ic msed b} 

liOumy , llm., ah ml od \ i cut of nvv meld Cement, 

} l sum n tmlsi ns millsbius, bulling slmcs, A , aic al o 
ioiinl lhc muuil vain ot the nunculs ot til km Is i used m 
”W ait »til i*. If is l een lonelily estimate 1 at about £j50 0U0 

ui Until tli <1A of tli Napl oim ft iis, ‘Wuitcmbcug ft is 

uics din si ex insn 1} ui i u ultiunl an l bu die ouutiy but since 
tint i n l it bis turn l its itt litim t ti ulc uid m uiuta tuus, 
u 1 ] fit i]. noft stuils scconloul) tobixon} aiuon b the Gciman 
t it s in c min i nl ml inlustiul » tivity The ft uit ot coil is 
natiu 11} i sen jus diiftlncl, but it is to i certain c tent com 
l n it* l 1 } th ibund nl ftita poftci Ihe t xtilcv uidustiy is 

< mi t u m n o 1 1 1 its } iati lies Wi ol tiom beith domestic m l 

i n u 5 u s jui is i ft ou n at Lsslw ^cu < re ppuigen and otlici towns 
m I oft i Swilia cefcton is nnnutaituic J, m Goipin b <n anl r 

1 slui n u ml huui in U|pi bft ibia Lace linkup also 
tl uusii s m ill li t i unci ilistuct is a uual house uidusli} 
r lh silk in lnstiy t \\ ut ml cp ft hi h enq I >)s il out 110) ban Is, 
th iji tut \ i\ xien iw m it sell is th most important silk 
lnlusti) ni < * imm} Liven hup cl urns to have jossessel the 

< till st \ i] ci null m ( 1111111 } , pt|ci linkup is still uu] itint 
in th t ieiftu m l if H lelumcim, H llbi Jim Gop{ing(n andothci 

2 he s m T ou i S \ al 1 1 Oon nimtnt oft ns six non loundiic uni 
l ulllnp ft iks th most unj oitint ot ft hi h is at^ lssualtmgfn 
fth i iv t 10)1) hauls ai nnjl }ul I ho locomotive ui -fines of 

I lap n cii| \ i nuIc jqufitun, uid igucultuial and olhci 
mi lun i 1 nl is, udljils <f vanais kinds uc ilsomanula tuicd 
ml pt e l L viu u toftns The opans ot Ludwpsbup uc 
\ ell I m \u 1 ell bunding is cun 1 ou it btutt b ait, lw utlm&cn 
lull innstitt ie h Asipu indbtei uceonsiLiillc ih msmtlic 
list >f umuil ]i luct -win htsb< n all c uly mentioned The 
mmuhctui t th mi ds it Slutfgut Ifcilbionn, Ac isimpoitant 

L Ink 1ns jiqsj i l sm c Wutcmbcp join d tin Loitli 
G lmui Custom Umm m Ib^l Tin leclm^ ti idup toftns aic 

II ill i in Stutt/nt l rim, ind In dnehshafen Cattle, hoi es 
slic ]> i^ncultunl ]>ioli c, timl 1 silk md vuious mauutictuicd 
^ Is u th ehiet c vpit ceil hops, Aoci ^ootl-s of vaiioil> 
km Is, ( ^ md p ul ti y ate muipthe (hut impoits The bjok 
ti 1 >f Stut t-, lit is vav c \tuisi\c , tint Loftii has been called the 
Ln i ot s i the i u < cimm} 

imu In is^7 HI li lies 1 1 uh\ ft u qinfoi tialhcm Wiuicml eiq 

Lon With th m i tali uit ( pti in ol tw ) pintle hti s, Ipethu 
no tin tlun 1 mil s bip ill th lulwap au m the hinds ot 
thf stitc Lhu N ku the Sehuss n an l llu T ike of Constance 
ue til imp Alt toi huts tin Dmube la n ms to bi impiblcat 
Ulm Hu muLoI Wuitunbu,' uc fully ^ood, the oldest uo I 
B mtn Wait mb« like Las un ictuiu l the < onttol of iis onnu 
postil md tcle^t iph system on the found ition of the new Gcimaa 
omj m In lb85 them fteit 1750 nubs of tele^iaph whcj m the 
kingdom 

iuh- In 1SS5 the popuhtiou ol Wuitunbug ft is 1,995,168, oi one 
tftuity tlmd of tlu totd jiopuhtiuu of Genuauy on one twenty 
tphlh ol its aiea The auim ja squire mile is 264 9 The 
followin' table shows the distiiHitJou ot the populihon among 
tli ilmnustntivc distucts, ml then leligioa The Heck u dm- 
sieii t ontnns nnst luge towns 


Division 

I oi uUtion 

Xi am 
faq uu c 
Mile? 

Inhabitants 
I a Squue 
Mil 

Protestants 
m lb&O 

Roman 
Ctth lie b 
in lbfeO 

Nt ( k 11 


1285 

497 6 

562,700 

5 ,,026 

lilac k ion st 

475,299 

1843 

V57 8 

351,144 

119,750 

la *st 

105 034 

19S4 i 

m 1 

230,374 

122,087 

Hanuln 

475,365 

2419 ! 

196 5 

170,362 

294,527 


The people oi the north wist belong to the Alunmmc stock, 
thoso of the north cast to the Princoman, and those of the eentic 
and south to the Swabi m. A( cording to the occupation < i nsus of 
1882, the following weie the numbers of those (including then 
families and dependants} engaged m the various dtp utments of 
work -- uu Agninltuio, foiestry, &( , 942,924, in mining and 
andustual piy^uiti, 674,081 , m trade and commeieo, 143,258 , m 
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domestic and othei scisice, 11,251, in professions 95 712 , “no 
icturns 90,240 In 1886 tlicie fteio o7l7 enngiants, in 1881 
fclieie weu 11 4^0 

In 188^ fchci< wacl5 towns with moio than 10,000 inhabitants, 
viz btutt r ait (125,906) Ulm AkbblO), lleilbionu (27,758} L^s- 
lm r) fn(20 ^G4) Cannstattoi Cmstatt(lb 0jl),Kcutlin to n (17 319), 
Liidwi^sbuig (16,201) Gmund (15 o21) lubiii^en (12, £>51), G p 
pmgen (12 102) and KaNcnsbup (11 482) 

About two bills of th population ait Protestant In PS0, "Religion 
when Lh total pplaiion wis 1,971 118 tli ie wue I jbl 5S0 
Piotcstmts, 590 290 honian CithoLics 13 331 Jews, ^817 of cthei 
Chi isti an sects, and 98 others ’ The Piotcstmt chuich is cm 
tiolLd (tinier the minis t l of leligion and cdueiLonj by a coi f s 
tny an l is) nod, — the 1 itta 1 ting male up of the ensi Ic i y anl 
si ^cm i il suptimtendt nts oi te prelites fiom siv ] unaj al towns 
1 ut ni 1ms aie made oi iltcicd without the c ensoul; oi i i pc 
sentative council, including loth 1 ay md cloncal manias Hie 
huiun Gitlnlie chuuh is suljtet to the bishop of Lott nlup, 
in tlpai hdiocese of hreilmg PdiLcally it is uud i iLnnui 
Cifcbohe council i[ pointed by Govanment lho Jews ilso ancc 
loL3 have been suojeet to a state ip pomteH couu il 

"W intending is one of th< best iduc ited cnutii s of Eiuop I duca 
Srlieol ittui lam lseornpuhoiy on eluldi n li unsev n to fouitecn tion 
-yeais ot a-c, and joung pcojlc liom fouitecn to u b hti n must 
cithn tttcnl the schools on Sunday oi some othei olucitional 
cAd hshmait Lvnj commumt} oi at least 30 families must baio 
i school The dlftcient diuiches attend to the schools of then awn 
confession Theieis a uimeisatj »tTuhiiiw,ai md a pol}tcchm 
s hool at StuttgiitT Tt dmi< il s( bools of \ uious 1 uids tn cstib 
lishe l m many of the towns, m addition to a thoiou to h rquipintnt 
ofgymnasi ommcicid schools scnimmcs &-c lhc consul atoiy 
of n nsic it Stuttgiit enjoys a highic] ut ition 

W uitembng is a ( onstitutmnl nionaichy and am ml a of the Consti 
Gtimm enifnc, with I vjtis in tlu fed ul council and 17 m th Lution 
impuial diet The consUlutioii ic tsonalaa of 1M ), inwudcd 
m 1868 uid 1871 Hit lowii is hen litin, uul (inviNs tlic 
simple title of king >i Wuitaub sg I he king ic ci\ s a crwl 
list of £30 670 anl the ipam_,cs ” of lho down amount to 
XI i 900 mou The Ic^ishatuu is hi camel d The ip p t eh imba 
(bl tndtshnicn) is composed oi aiult f lincts ol the bloo l, h ids of 
not le f undies horn the i ink of count (Graf) upwards, ie) icsniti 
tives of tcuitnus (Staudcshcus haftin) which pcs ess d \ot s in 
th old ( cimmdiet, in l cl life membns uominitc l bj the king 
The number ol this lit Hiss must fnt exceed out thud rt ihe 
house The lotvoi house (Alg oi dm ten llxus) his 9 j membcis, 
vi/ , 1 3 nolle ltn Low mis, el c U d l y than peeis (Litteisah itt) th 
6 hob slant “fichtes, the Lorn an Oithalic bishrp anl 2 other 
oih nl Loi nan Call olu membus, th cliimolloi oi tin uiiiNci ity 
of Tubman 7 icpit ntativcsfi m the duel towns md 6 upe 
sent itives fiom < ountiy djstimts TTi< king ip) ( mis tlu picsulc nt 
ot tin upf a chimbci since 1874 hi lower ch unba lus (It ted 
its own chdiunan Mcmbeis aie ehrted foi si' }c is 1} bnllrt, 
the sutli age is mj >ye l hj ill inale ati/cns With tb c\ qtior 
ot the ioj tl punas md th lift me ml ns of the u}p i house that 
u suit m Stuttgart, tin membcis >f both houses leccixc a daily 
paameut ot 9m 41j 1 (9s r d ) each 

lhc lu,hf t cacutne is m tin h nds (t a nnmstiy d stit 
(Sta itsmnusleuum), < onsnting of siv imnishis and 1 in pm y i oun 
cil, th members of win h an nominated b> th km lime aic 
mimstpis of justice, w ai iirnna hom< dims ldi^iou ml tdu 
cation, and foreign atltiis, lailw ays, and tin io> at hi u ch 11 The 
legal syslun is ii irrifd m imitation oi that ot the Gu mil unpuc 
Lhc judges of the su])i< me couit loi imp( ichments of mulish is, At , 
n im< d the Sla ils^cnchtshof, are paitly elected by the c ham bus and 
putly ai pointed by tin king The ( ountiy is divided into fom 
idmimstntive “clicks, ’ subdivulcd into 64 “Obcrimtei, * udi cf 
which is undei an w Obu assi ted by an “Amtsvei 

sammlung ” or local council At the he ul of each of the fom 1 uge 
divisions is i “Ilcgif lung 

The oiUcril finance pmod of Wuttenibeig embtates two yens finance 
Foi 1885-87 the budget showed an annual income of £2,811 921, 
balanced by the expenditure, which included a payment of 12500 
to a iGsuve fund The chief sources of income wcic taxes 
(£1 392,893, including £691,773 of dneot taxes) and public 
clomuny mid monopolies (£1,095,316, including £6fc2 38o fiom 
lailwayi and £72,741 from post and telegraphs) Hu chief 
expenditure was on the mtcust (£875 525) end sinking fund 
(£122,873) of the public debt This debt amounted in 18 S7 to 
£2 1,202,570, oi which by fu the guatn piopoihon (US 966,700) 
was matin d foi constnicting and buying lailwtys Most of it 
bears interest at 4 pu cent 

In teims of the convention of 1370 the troops of Wuitrmbug Auny 
foim the 13th annycoipq m the imperil! Gntum aimy They 
include 8 regiments of miantiy, 4 of cavdiy, md 2 of field u tilluy, 

Ac, By the aimy law of M irch 11, 1837, fhe pc we stien^th oi 
the aimy wta iitod it 77u oiheers* 16,815 n^it, and 6i eumon 
The town of U]m is one of the ationgust foitxes&u m Gain my. 
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IUl c ulitsl kin\ n mb ibitants of the countiy now called Win 
t mb lg ^ cm to h ut leen Sue vi Iho Romans, who appeared fust 
ib mt 15 i c , a bled the south put of the 1 met to the province of 
Gaul m 84 v i> , anl dclendtd then ( situ ns tliae by i wall oi 
ixmpait A\ out th le^nnin^ oi the od eentuiy the Akmmni 
di oao tlio R mt is 1 1 > hi l tlio Khun ami the Danube , but they m 
1 lieu turn wcie coiuuued by the Ik inks uudti Cloyis (496), and 
the land w is divide 1 bt twu n Rhenish 1 1 income and the du hy of 
Alum minx The Dtlti, hovevu drsippiars about 7(0, and its 
tu Lit 3i its weie ulmmibtt ic L foi thelnukislimoinichs by “gnls ’ 
oi t milts until th \ weie imally absoibcd in the duchy of Swain i 
Th list duke of Swibn died m 126b, and i hi b e shaie ot his 
pra ml posses inis fell into the lunda of the *nf& of Wur 
tenibcig wliosi anecstial cibtle oi owned a hill between Isslm b eu 
and Ciunst it t Tridition mentions a Conndus de Wntembeie m 
1090, but the < ailiest mthentie count seems to have been Uliich 
(1244-1265) who hid 1 ugo possessions mtht a alleys ot the Neekai 
and the Rems The powei ot this f nmly giew steadily iradei sue 
cessive counts , md m 1182 then possessions wtiodccluc^ mdi 
visible This txily sdoption of the pnneiple of pnmogcmtuie 
sue l Wuttciubu 0 lio^h tho wastin & elleets of those hmily feuds 
md jeilousics whi h interfiled so seiiously with the development 
of some of tin < thu Geim m st ites Ebeih ud V , sui named 4 4 lm 
But ’ (1182-11)6), w is one of the most eneigetic and lllustnous 
luleis that Wurtembeig evei htd, and in 1495 his possessions 
were i used by the einpeioi to tlu dignity of m m^nednte impel ml 
duchy llicieign of Uliieh I (1498-1550), who succeeded to tile 
duchy while still i child wis a most eventful penod foi the 
countiy, and miny stones and traditions elus&i louncl the namp 
of this b ifctul md vigorous but unscrupulous and unbitious man 
The cvtoi irons by which he sought to laisc money foi his extiava 
gant pi asuics excited*! lismgJLnow n as the 44 aime Romad (pool 
Com id) — not unlike the using oi Wit Tyler in England, and 
by the tic aty of Tubingen m 1514 his people undeitook to pay his 
debts m exchange foi v luous politic il privileges, which in effect 
lad the fouii Ution of the constitution u libeitics ot the country 
A few years latei, however, Uliich qruiiellcd with the Swibnn 
leigucot impend 1 towns, md then an^-y heided by the duke of 
Bav ina, who was incensed by Uliich s ijl tieatmeut ot his wife, a 
Biviuan ]nmc >$, maided Wmtunbu to , expelled the duke, and 
in 1520 sold the duchy to Austna foi 220,000 florins Uliich, 
how ever, found his oppoitumty m the discontent caused m Wui 
tunbug by the mihtaiy and leligious oppiessiou of Austin, and 
m tho distuibe 1 state of thuTempue during the Peasants’ War and 
tho commotions excited hy the Refoimafcion Aided hy Philip of 
Hesse xud otbei Piotestant punces, ho fought a victonous battle 
at L mflen m 1531 , ai^ by the tieaty of Jxadan he was lecognized 
once moie is duke, though foiccd to acknowledge his duchy a fief 
of Austin Chp ot his fust acts » as to mtioi*uce the Refoimation, 
and to endow Piotestant ehuiches and schools throughout his hnd 
His connexion with the Sc hmaTkaldi m League once moio cost him a 
tempoiaiy expulsion horn his throne, but Chailes V lemstated him 
**n 1547, though under scv^ie conditions UInch’s son Chiistophei 
(1550-1568) mtioducod systems ot law aud church government 
(Giosse kuchtnoidnung) which hive endured m pait to the 
piesent day The establishment m tins leigu oi a kmd of stand 
ng commitjiee to superintend tho finances was the beginning of 
popular ^presentation m the government, though its members 
belonged exclusively , of course, to the higher lanks Ertdeimk I 
(1593-1608), an energetic and ambrtrous pnnee, induced the cm 

S eroi Rudolph II in 1599 to inise the duihy once moie to the 
ignity of an immediate fief of the empire In tho leign of hrs 
successor, John Eiedon k (1608-1628), Wartemborg sufieied 
severely fiom the Thirty Yeais War though the duke took no 
active share in that struggle His son and successor, howevei, 
Ebeihaid III (1628-1674), eagerly joined m it, but with disastrous 
effects Wuitcmbeig -vls occupied by impeual troops, the duke 
was duven into exile, and when the peace of Westphalia once moie 
lemstated hun be found but 50,000 subjects wheie he had left 
400,000 In the reign of Ebuhaul IY (1677-1733), who was but 
one yeu old when his father William dud, Wuitcmbeig made 
atquuufcanco With another destructive enemy In 168b, 1692, 
1703, and 1707 the Ercnch entered the country with fiie and 
sword, annihilating whole villages m their mthloss biutahty, and 
leaving deserts m then tuck. The depopulated countiy eageily 
'afforded a welcome and a home to the Waldensians, who had been 
driven from then valleys by the duke of Savoy in 1699 Chailes 
Alexander who became dukB in 1733, had cmbiaced tho Roman 
Catholic faith when an o&cer m the Austrian service, while his 
favounte imtnstci was the unscrupulous Jew Suss Oppenheimei 
The duke, instigated by lus minister, was believed to aim at the 

S iession of the diet, and at the introduction of the Romish 
, but Charles s sudden death m 1737 put an abrupt end to 
these plans buss Op^nheimei was banged by the regent* before 
the next duke, Chailes Eugene (1737-1793) came of age m 1744 
The pnnee was fitted but vicious, and he soon fell into the hands 
of unworthy favourites Hxs whole reign was disturbed hy dis 
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sensions betwixt the lulci md the lului in win h th mt mntion 
of foieign powcis (Piussia and Em,Unl)wts mulel though m 
v am by the unhippy people Alaimedbytn b itheiin b dr mt nt 
( Inilcs made a few concessions in ins old m brcimcl 1 in 
(1793-1797) a biothei of Chailes Buyout, hid ban 1 iou n l t uj it 
the court of liclcuek the Gicat whose ik e lie mini 1 l h 
ilnldien wer , tluoujbi this mJIueme educatid as Pnte^tmts 
md the iojal family of 'Wuitcmbeig haw b en liot bt mis sm 
his death • 

hudetich II (1797-1816) resembled the fu t < f lus uam m 
be e ommg embi oiled with the diet Iledt lunlwii i mist Iran 
m defunct ot tin wishes of his ptojlc, ml wlnn tlu I m h m 
vidcitlu countiy lie fbtii(4 to Lihngcii, till ft l ill ] i i 

Lunevillft (1801) By a jfivate tic ity at tin saint tl it h \ 

changed Montbdiaid (whuh lnd helongtd ‘WmUmbu^ sm 
1418) and lus Alsatim posses ions for mut lmjeml t wn ml 
othei temtones, amounting in ill to 850 squau links, will* 12 1 000 
inhibit mis He accepted also tin title of (let t n liomNi]ok n 
The newly atquned distiiets vuu not liicoipoi itt 1 with his U nut i 
possessions, butiunamed scpai ite undci the n u\£ ^hlew Y mt m 
beig * Ihe new district had no diet Ibis v is th just if i 
senes of tiansaetions with the tutimal uun^ win h swelhd 
Eiedenek’s temtoiy, though they added but littk t> lus unlit 
In 1805 Wuitcmbeig took up urns en the side of li mu , an 1 the 
elector was lewudcd at the j tact ot Pit ssbiug bj \ mous Austu m 
possessions m Swabia md the tith ot king Oi J muuy 1 180o, 
Piclenek aisumcd the ro>ii style, abiogited tlu eouMitmion, 
and united old and new Wurtombag He suhsequenth united 
,clmich aud st ite, and piocl umed lcligious c piahty In 1 806 king 
EiedencL I -joined iho Confederation of the Rhine, md iuuvcd 
fiesh ^intones, with 160,000 inhabit uits , and the pt ite oi ^ u rm i 
hiought 110 000 new suljeets undu lus sieptie But he lnd to 
peiform his pait of tlu bugun by joining Napoleon m Ins r im 
paigns against Prussia, Austm, and Russia Of 16 000 A\ uilein 
beigeis who manhed to Moscow, onlj a few bundled ictuiiud 
Wlien foitune turned, Eredcuck with indy adiatmss thinned 
sides, andmmaged to picseive his loyal title md most of his n w 
won lands by joining the allies immediately after tin bitth of 
Leip&ic • 

Wuitcmbeig hid boon promised a constitution hy Iiederuk 
befoiehe died m 1816, but a good deil of discussion took pliee 
Icfoic it was granted m 1$19 by William I (1816-1864) A p< nod 
of quiet now set in, and tbe educational condition of the king lom, 
its aguoultuic, and its tilde and manui k tuies b 0 m to u eive 
urncst attention The desuo foi politiul fuedom had ly no 
means been ^ti&fied by the constitution of lS19,and i “lihnl 
o]>position ” began to make itself felt about 183U Ihe a 3 ititien 
of 1848 did not leavo Wuitcmbeig undisturbed, thou Jh no s(< m 
of aclud violence took jilace in the kingdom Tin ennseiv itne 
rmnistiy gianted fieeclom of tho piess and othei pin lie s tx> 
late, liowexer, to avert then fall ihe king was compelled to i ill 
the liberals 1 *Lo power m Maieh 1848, and a new libci d eoustitutiou 
was granted but as soon as the stress v is ovei the “Mauh 
mini day’ vv is dismissed, and the reuctionaty puty weie igim m 
the ascendant By a highhanded mtcifaenu with no ally 
gi mttd populai lights on the pait of the king md lm mmistus 
a servile diet was assemble^ m 1851, which yuldtd uji wiilioul 
hesitation all that h id been gamed since 1818 Tin eonstilutiou 
of 1819 was lomstxtuted, and if has rem tilled, with only i h w 
modifications, evei since In 1864 Chnles ascended 1 he thione 
In the duel between Piussia and Austin foi sujaemae) m Genu iuj , 
the sympathies of the lulus of Wuitembeig v uc ilwiys on tho 
side ol the latter, ilthoughthc countiy entaed the Customs TJimm 
undei Prussia’s protection m 1864 In 186b Wiuit mbt rg took up 
aims on behalf ot Austin , but the Wnrtembcrg tioops wac deh iti d 
at Taubeibi&ohofsheim, thiee weeks after Sadovva, md its mmistus 
sued foi peace Piussia exacted an indemnity of 8 million flouns, 
rrnl Wuitembtig stm<k a seciet ofiensive and dcftnsiw tn ity 
with its conqueior In 1870 this kingdom slnn d m the n it ion d 
enthusiasm which swept ovoi Germany when Erma dal in d w it , 
audits ti oops had i cuditxble shaio m tin mernoiable eimpn^n 
of 1870-71 Since the foundation ot tin present German < input, 
the sepaiate hrstoiy of Wuitcmbeig has been of almost cx< lusivt ly 
local interest The tendency of legislation has bet n, on the w hob , 
libci al 

A vuy full and rainulc description of Wuitembeig toffethu with u linns 
lists of authorities on all subjects eonnected with it, will bo found in J > « A tiw 
?citA tyvrttmbetj, Stuttgart, 1S82 sq, ofhually published by the hbiiidi his 
Statistisch I opogi aphisches Brn eau (1 MU) 

WURTZ, Charles Adolphe (1817—1 b84), dionubt, 
was born at Strasburg on November 26, 1 817 His tatbei , 
Jean Jacques Wurtz, was then Lutheran pastor at the 
small village of Wolhsbeim new Stia&buig Has mothor, 
Sophie Kreiss, was the sister of Theodore Kroiss, piofosaor 
of Greek at the Protestant gymnasium of Strasburg, and 
of Adolphe Kreiss, a Luthoran pastor. Wh«%'Wutfc was 
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nine yeais old his father was translated to the chuich of 
St Pieue le Jeune m Strasbuig, and died there m 1845 
Madame Wurtz, aftei the death ot her husband, remained 
at Stiasbmg with her biotkei Theodore, and aftei his 
death lived with her son Adolphe m Paris till her own 
death m 1878 

Wuitz was educated first at Wolfisheim and afterwards 
at the Protestant gymnasium of Btiasburg Theie he 
obtained several prizes, but seems lather to have disap 
pointed his fathei, who said he would never turn out any 
thing extraordinary He took intei est m those 

studies which boie upon natuie , in' 1^28 he took part m a 
botanical class with excursions, which developed his taste 
foi natuial seif nee 

His education owed more peihaps to his home circle 
than to the school His learned and pmus tathei, his 
more generalfy <iultuied uncles, and the cncle of friends 
attia(tcd by them opened to him a wide view of what 
there is for a man to know His holidays weie mostly 
spent at the house of a grandaunt at Eothau, \ heie he 
learned to know the hills and woods of Alsaee, and amused 
himself m the spinning, weaving, bleaching, and punt 
mg works m the neighbourhood In 1834 he left the 
gymnasium with the degieo of bachehei eslettics His 
f athei seems to hav e w ished him to devote himself ta the 
church Put he had already made his choice Poi some 
time ho had fitted up a soit of laboiatoiy m the washing 
house, and had theie lepoated the expeuments he had seen 
peifoimcd m the classrooms of the gymnasium TQs 
father took no intei est m science, but consented to his 
study ot medicine as next best to theology He went 
thiou^li Ins studies conscientiously, and passed all his 
examinations with eiedit, but ot course devoted himself 
&pe cully to the chemical side of his profession In 1839 
he wts> appointed superintendent ot practical chemi^tiy 
m the faculty of medicine undei Professor Cailhot He 
graduated as MB I3th August 1843, the title of his 
thesis being “ On Albunun and Fibrin w He then went 
for a year to Giessen, to study undei Liebig Theie he 
made the acquaintance of Hofmann, Stieckei, and Kopp 
On leaving Giessen he wont to Pans^ wheie he woikcd in 
Dumas’s private laboiatoiy, and in 1645 was appointed 
assistant to Dumas m the Boole de Mcdccrne In 1847, 
on his picsentation oi a thesis “On Pyrogenic Bodies,” he 
was appointed “piofcssoi agguge,”and m 1849 he gave 
the lcctuios on organic chemistry inpheo of Dumas His 
laboratory m the he ole Piatique dc la Facultd de Medecme 
was very inconvenient and ill fitted up; he therefoie, in 
1850, along with Dollfus and Veideil, who had ju>fc re 
turned to Pans from Giessen, opened a privato laboratory 
in tire Hue Garanciere The advcntuie was successful m a 
scientific sense as long as it lasted , but unfortunately the 
three chemists had neglected to secuie fixity of tenure, the 
house was sold, and they had to retno and si 11 their 
fninishmgs The same yeai Wuitz was appointed pro- 
fessor of chemistiy m the Tnsiitut Agronomiqne, then 
founded at Versailles But heie also the want of fixity 
wab felt Louis Napoleon abolished the Institut in 1852 
Jn 1853 Dumas resigned the chair of oigamc chemistiy 
m the faculty of medrtmo , at the same time the chair of 
mineral chemistry and toxicology became vacant by the 
death of Oifila, the two chaus were united, and Wuitz 
.was appointed to the post thus constituted In I860 he 
was made dean of tho faculty of medicine, and used his 
influence for the rearr xngemenfc and re< onstiucfion of tho 
buildings devoted to scientific teaching In 1874 he 
persuaded the Government to found a (hair of organic 
chemistry at the Soibonne, and resigned his office of dean, 
retaining the title of honorary dean At the Borbonne 
he had a smaller but better prepared audience than at the 


Lcole de Mcdecme But he had gieat difficulty in per 
suadm to the Gov eminent to build him a suitable laboratory, 
and indeed did not live to see the now laboiatoiy opened 
lie was appointed senator m 1881 He was one of the 
foundeis of tho Chemical Society of Pans, of which he was 
the first secretary, and was three times president He 
was elected number of the Academy of Sciences m 1 867, 
m succession to Pclou/e He was vue president m 1S80 
and president m the follow m & yeai lie died, aftei a shoit 
illness, May 12, 1884 Wuitz was an honoiaiy member 
of nearly every scientific society m Hui ope In 187 s ue 
gav e the Tai aday leetm ( ot the Chcmic il Bock l> oi L nidou, 
and m lbol was awarded the Copley medal by the Loyal 
ttocietv of London Through hie he lemamtd wairnly 
attached to the chuich of his fathei s, and took a j rat focal 
wtcit* rn its affairs 

Wiut/ s woik is chifily to bo fount in tlci^A n\<il 0 Ohmic ti 
(1 Ihysipie m tlic IniijphsJi iUv% anil in the fil/tii ih la 
k> outle (anupre 11 c iollowmg is a short uitlun oi his most 
lmpoitant discoveries Inst, with lispict to the c uistii ution ot 
hypoi Jtosp hoi oils mil ] lnsphoious Kills, lieshovvc l tint the salts </ 
those acids all contim flu cl mints oi watu, and piop > l 1 ioimnl 
for them, in vhrh tlic salt ludicil is icpiescntfd as ( utmnn 
hydiogen f ihc y t ioimule, translated, oi corn sc, into tin modem 
linguist, which Wi«t7 did so much to introduce, au still u eel * 
'tin. Lst represent itions ot the r (institution of these silts In the 
eouise ot this mvi stig ition he dis ovn il the eunous m 1 mtenst 
mg omq ound cupious hydiide H( also disccveu l snljlioplns 
phono d id aid the oxy hioiidc ot phosphorus His m vt n ic it 
woik was on cy amine rad lit discjvueL the ty im< etli is 
(R-N-G 0) tnd hum them obtained 111 mono ilkvl m is 
Iiom the cy ime films ho ptolucfd a cl is-, ot salstmres win li 
0 ]encl the w iv ini') a lifwiicldot oigim <li imsti\ On it at 
in' thrse ctlms with caustic potash ht obtain* 1 1 ota sutm c nbm 
ate mil m u miom ic il v ipom These vapcuisht "ion l ccun/ d 
as uumoun, in which an < quivalent oi hy hegfn hid been upland 
by methylium CTi 3 , or (Hiyhum, CJ3* bv acting on the c y amc 
others with his new hast * lit obt uned the dnlkyl uuas Tn 1S5 > 
he reviewed the v aious substui < tlut hid be n ol timed ii nil 
glycerin, and emie to the coudusion uiit ^lyunn is a } jily ot 
alcoholie natuie foimed on the type ot tin ee molecule d w tt< l, as 
common deohol is on tint ft one This spctulitiou lei him m 
1856 to tlic diseovciy ot tlif glycols, alcoholic 1 odn s sninlnly 
iflited to tlic t\pe ot two molecule of w ite^ Tin-. dm. >v ty lie 
worked out vciv thoroughly, m nrusti 0 ations cn cxidt ( i t thy hi 
md the i oly cthy h me ihohois. Hie oxidation ol tit gly <1 
led him to homologuts ot hetn acic* and to a discussion oi the 
constitution ot the litter On this question i antiovusv ause 
with Kolbe, m 1 lie coui < of whn li m iny impoitmt fatts via 
diKovtud, ind v iliullc uldi lions wen nfidi tj chunwal tluoiy 
In 1867 Wuitz obtained numne synthetically by th ution of 
tiimothyLmim on glycol ehliihydtini In 2 87 i lie disowned 
allot, CIL-CH(OH)-GH - UK), uyl pointed out gt double 
chaictu is at ono- an ikofiol md majddmlc n 

TIis mvestigitions on the olehnes Ind If d him to tin discovery 
of the picuhax hehaviom ot tho substmn oiled by him rhloi 
hydute of amyluif md d its an iloguc s, wbn the Innpmtuu ot 
then vapoui is laistd The gi idual pissag< iiom \ gw ot i]pou 
mitely box rail v ipour duisriy to ono ot hilt the noiinil dmsity 
v\ is used by him as a powutul mgument in tiiout of the opinion 
that alnioimal vapoui densities, such as those of s il unmount tnd 
peuta hloudt ot pho phoms, ue to ht fxjduiud. by dissomtion 
By expeuments at low tempoiatuics and pi+ssuits lit obt uned 
nearly tho normal density m the case of the pc n full Ion dc of 
phosphorus, and showed how the dissocution dqunls on the 
tempi latuu and pressure He took an ictm putin tin disitis 
sion as to the dissomtion ot the i ipom of hydrate ot tliloi d, in 
which II Suntt Cline Dev file md M Bailielot wcjo his chut 
opponents By well thosen expennients ht brought to light the 
facts involved, andstatclthe ia-,c for di&sof lation m a uiy tit u 
md to mo jt minds veiy convincing way 

Wurt/ foi twenty yens, from 1852 to 1872, published m the 
Antiales de Olumie ct tl( Physiqu< absti icts oi e lie mu al w oi k d< nt 
out of Fran c In 1868 he began, with thf issistana of winy 
Ficm h ehenusts the public ition of the Dicfwnnau t (h Chmw Pine 
et AipUquf* This great woik, m tny import mt utubs m which 
wire written by himsi li, wis finished m 1S78 (Two volumes ot 
appendix hive since been udcluJ ) In 1864 In publisli d a book m 
two volumi s entitled Okwm Mtduale , md m 1867 Let ms fih mn 
taws de Ohimic Motlant t in cxoflhnt little textbook which has 
gone through five edition in Iinifh, and his bun tr uishttd into 
English by Prof trier m In 1879 appr ucd his Fhfone Jtomtque, 
and m 1885 Traiti d$ Olumie Biokyiqiu, This w is lus last woik , 
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lie c*oiiccto<l the 1 i<t pioof felioeis himself, and Hie last put of the 
booh wai published a low witks Urei his death. 

A full iccount of the life m<l Tioik of Wiut', »ith a list of his published books 
and pipoi s, ■will bo found m the ohitu uv nofcic< by M Tuedtl m the Bulk tin de 
la 8 ocutf Chin iqm 1 >ol \lm , x -K\\ , ISSO. ( 1. C 15 ) 

WURZBURG, or Wirzisegu, the fourth largest town 
in Bavaria, and the chief town of the district of Lower 
Franconia in the noith-west of that kingdom, is situated 
on both sides of the Main, 60 miles soulb-east of Frank- 
foit. An ancient stone bridge (1471-1607), 650 feet 
long, and adorned with statues of saints, connects the two 
parts of the town. Wuizbuig is quaintly and irregularly 
built; many ot the houses aie interesting specimens of 
medicoval antiquity; and the numerous old churches recall 
the fact that it was long the capital of an ecclesiastical 
principality. The principal church is the imposing 
Romanesque cathedral, a basilica with transepts, begun in 
1042 and consecrated in 1189. The four towers, however, 
date from 1240, the (rococo) facado from 1711-19, and 
the dome from 1731, The spacious transepts terminate 
in apses. The beautiful Marienkapelle, a Gothic edifice of 
1377-1411, was restored in 1856; it is embellished with 
four teen statues by Tilman Riemenselineider, who died at 
VVuizburg in 1531. The Stifthaug church, with two 
towers and a lofty dome, was built in the Italian 
Renaissance style in 1670-91. The bones of St Kiiian, 
patron saint of Wu.zburg,n,re preserved m theNeumunster 
church, which dates from the 11th century; Walther von 
der Yogelweide is buried in the adjoining cloisters. The 
church of St Burkard is externally one of the best pre- 
served architectural monuments in the city. It was built 
in 1033-42, in the Romanesque style, and was restored in 
1168. The Late Gothic choir date from 1494-97. The 
Neubaukirche, or university church, curiously unites a 
Gothic exterior with a Classical interior. The Protestant 
church of St Stephen (1782-89) originally belonged to a 
Benedictine abbey. Of the secular buildings in Wurzburg 
the most conspicuous is the royal (formerly episcopal) 
palace, a huge andrmagniflcenfc edifice built in 1720-44 in 
imitation of Versailles. The Julius hospital, a large and 
richly endowed institution affording food and lodging to 
600 persons daily, was funded in 1576 by Bishop Julius 
Echter von Mespelbrunn. The quaint town-house dates 
^ in part from 1456. Among the other chief buildings are 
the Government offices, the theatre, the Maxschule, the 
observatory, and the various university buildings. A 
university was founded at Wurzburg in 1403, but only 
existed for a few years. The present university was 
founded by Bishop Julius in 1582. Owing to its con- 
nexion with the large hospital, its laboratories, and its rich 
anatomical collections, the medical faculty speedily became 
famous, and has remained the most important faculty at 
Wurzburg ever since. The university library contains 
200,000 volumes, and there are numerous scientific insti- 
tutes connected with the main institution. In 1886 it was 
attended by 800 students (600 medical), and had a teach- 
ing staff of 70 professors and lecturers. The other edu- 
cational establishments of Wurzburg are numerous; among 
them is a music institute, which gives instruction gratis in 
vocal and instrumental music. 

Wurzburg is surrounded by vineyards, which yield some 
of the best wines in Germany; it also carries on the 
manufacture of beer, leather, tobacco, and railway car- 
riages. The environs are highly picturesque as well as 
fertile; the most interesting point is the Leistenburg, 
on which stands the fortress of Marienburg, the resi- 
dence^ of the bishops until 1720: This position was 
occupied by a Roman fort, and seems to have been 
fortified by Bishop Conrad, who died in 1203. The 
population of 3Vteburg in 1885 was 55,100, of whom 
9000 were Protestants 
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Wuizbuiq is one of the most anrient and inteitstmq towns of 
Germ my, and a 5 the capital of an immediate opiscop il pirn* ip till y 
long placed an impoitant pnit m the histoiy ot the unpin* The 
fiist bishop was Buikaid, conseuated in 741, thoiudi the town 
seems to have existed m the pievious centuiy. The bishops soon 
aequned a considerable sluie ot temponl po^ei, and m the lath 
century enjoyed the title ot dukes ot Eist Fi mi oma The cih/t 11 s 
of Wui /bin g espoused the cause of Ilcmy IV aguust Ihui In hop, 
and in 1086 the town was twice taken b> the conti ml 1114 ainms 
Vanous imperial diets were held 111 Wui/huig, flic (‘In* f hung tin sp 
ot 1180, when Heniy the L 1011 was placed undo tin hm, anil ot 
3209, when Otto IV was betiothed. I 11 1525 the lchtlhous pi 1 ■» uit > 
undei Golz von Betliriiuita 11 took the town, but wuc n pidst d 
ftom th* Mtiuenbuig, and weie defeated with quit slauqhtu b\ 
the 8 w ibun foices. The bishopnc, winch at 011 c turn c mbi u id an 
aioa ot 190 square miles, with 250,000 inhabitants, wus sc 1 ul ui/* d 
at the peace of Luncville, and passed to B ivun m 180 3 Tin 
peace of Piessbuig (1805) liansteued it, undu the niun ot 111 
electoiate, to the grand-duke of Tust any, who joint dtlie < Vmh ih 1 x- 
tion of the Rhine, assuming the title giand-duke ot V ui/buig. 
The congioss of Vienna lestoied it to Bavana. Auhduke Ch uh s 
deleated Maishal Jouidan neai W’-n/buig in 1790; and m 1S06 fin 
bombarding of the citadel was the last wailiko art ot the Piussi tu 
aimy of the Mam. The AVurzhuig confeienie i«. tin nxme giM 11 
to the meeting of the lepicsentatives of the smallu Ot nnan stiff 
in November 1859 to devise some me ins ot nmtuil suppoif m th* 
impenal di^t. IFncebugum is the old Latm toim ot the nunc ut 
the town; Herbipohs (heih-town; Wuiz is the Gciman Iul loot 01 
heih) appeals m the 12 th centuiy. 

WYANDOTTE, formerly a city and the county heat of 
Wyandotte county, Kansas, United States, had in loS6 
a population of 13,840. In that year Armouulale (2631) 
and Kansas City, Kansas (4755), were consolidated with 
Wyandotte under the name of Kansas City, Kansas. The 
city is situated upon the west bank of the "Missouri mu* 
and north bank of the Kansas liver, in eastern Kansas, 
immediately adjoining the State line, and separated by it - 
from Kansas City, Missouri. Tho surrounding country 
is a fertile and highly cultivated prairie. The city is 
intersected by several railroads, most of which ate branches 
of the Missouri Pacific system. It is rather irreguhnly 
laid out, bring an aggregation of independent settlement'-, 
and its municipal improvements are in a formative st«»ge. 
The population in 1886 was 21,229 (about 16 per cent, of 
foreign birth and 20 per cent, coloured). Kansas City is 
the third in the State- in point of population. 

WYAT, Scr Thomas (1503-1542), is an important 
figure historically in Euglish literature, although his poetiy 
docs not rank very high in intrinsic value. lie was 
undoubtedly the leader, the first in point of time, and the 
acknowledged master of “the company of courtly mnkou” 
who in the reign of Henry VIII., under Italian inlluence, 
transformed the character of English poetry. 8 ur u 1 v ( </. v , ) 
is usually associated with Wyat in this leadership, and his 
influence was probably greater, as his veise was superior 
in fluency, dexterity, and force. But tho priority, tin* 
actual lead, undoubtedly belongs to Wyat, who was Sunov’s 
senior by fourteen years, and was celebrated by the 
younger poet with all the homage of an enthusiastic 
disciple. That there should ever have been any doubt 
upon the point arises from the fact that their poem* wore 
not printed till several years after both weio dead, that 
they were then printed together in the same collection 
( TotteCs Miscellany , 1557), and that Surrey’s name was 
placed first on the title-page by the publisher, while Iris 
poems preceded Wya-t’s in the Miscellany. It is to Wyat 
that the praise rightfully belongs of being the first writer 
of sonnets in English. lie is also our first writer of • 
satires in the classical form. Apart from tho question of 
their services as pioneers of new metres and a now vein 
of love sentiment, there is a wide difference in character 
between Surrey and Wyat. Their pootry strongly cor- 
roborates the evidence of their portraits by Holbein. 
Wyat is much less bright and radiant, of a grave, sedate 
cast, with a vein of humorous melancholy and satiric 



W Y A — W Y C 


705 


observation. It is not known for certain that Wyat ever 
travelled in Italy, but the probability that he did so is 
strong. Wyat’s father, Sir Henry, the owner of Aliington 
castle in Kent, was a prominent figure at the court of 
Henry VII., and a residence at one of the Italian courts 
was then a usual part of the education of a young man of 
rank. Wyat was born in 1503, and we have no record 
of him between his taking his bachelor’s degree at 
Cambridge at the age of fifteen and hits being sworn a 
member of the privy council at the^age of thirty, except 
that he took part in the tournament at a great f<aast held 
by the king at Greenwich in 1525. He was knighted in 
1536, and twice sent as ambassador to the emperor, a 
strong "proof of his repute as a statesman and diplomatist. 
He died in 1542, in the course of a hurried journey to 
Falmouth to meet and convoy an ambassador from the 
emperor. Wyat is commonly known as Sir Thomas Wyat 
the elder, to distinguish hitt?from bis son of the same name, 
who headed an insurrection against Mary in 1534, and 
paid the penalty of failuie. 

WYATT, James (1743-1813), a popular architect, born 
in Staffordshire in 17 13, who lived at a time when architec- 
tural taste was at its lowest ebb. He spent some time in_ 
Home making measured drawings of the classical remains,* 
and on his return to England became one of the most 
successful architects of his time, and eventually was elected 
president of the Royal Academy. On the death of Sir 
William Chambers in 1796, Wyatt wa& appointed surveyor 
to the Board of Woiks. His chief works were a number 
ot buildings at Kew for George III., all in the worst taste, 
and Fonthill Abbey for the lick andeccentiic Mr Beckford, 
author of VaihfL This enoimous and costly mansion, 
a sort of theatrical parody of a Gothic abbey, wao elected 
in an incredibly short space of time by relays of workmen 
labouring day and night. The massive and lofty tower 
collapsed soon after it was finished, and a great part of this 
extravagant architectural tieak has since been]mlled down. 
James Wyatt was killed by a fall fiom liis carriage in 1813. 

WYCHERLEY, Wiliam (c. 1640-1715), the typical 
“ Restoration dramatist,” and one ot the greatest masters 
of the comedy of repartee, was born about 1 640 at Cliv e, 
near Shrewsbury, where lor several generations Tus family 
had been settled on a model ate estate of about £600 a year. 
Like Vanbrugh, Wycherley spent his early years in France, 
whither, at the age of fifteen, he was sent to be educated, 
in tho very heart of the “ precious ” circle who disported 
on the banks of the Chareute. Wycherley’s friend, Major 
Pack, tells us that his hero “ improved, with the greatest 
refinements,” tho “extraordinary talents” for which he 
was “obliged to nature.” Although the harmless affecta- 
tions of the Rambouillets and Montausiors, among whom 
he was thrown, are certainly not chargeable with the 
“ refinements ” of Wycherley’s comedies — comedies which 
caused even his great admirer Voltaire to say afterwards 
of them, “II semble que les Anglais pronnont trop de 
liberte et que les Francises n’en prennent pas assez ” — 
these same affectations seem to have been much more 
potent in regard to the 4 ‘refinements” of Wycherley’s 
religion. 

Wycherley, though a man of far more intellectual power 
than is generally supposed, was a fine gentleman first, 
a responsible being afterwards. Hence under the mani- 
pulations of the heroine of the “ Garland ” he turned from 
the Protestantism of his fathers to Romanism — turned at 
once, and with the same easy alacrity as afterwards, at 
Oxford, he turned back to Protestantism under the mani- 
pulations of such an accomplished master in the art of 
turning as Bishop Barlow. And if, as Macaulay hints, 
Wycherley’s turning back to Romanism once more had 
something do with the patronage and unwonted 


liberality of James 11, this merely proves that the deity 
he worshipped was the deity of the “polite world” of his 
time — gentility. Moreover, as a professional fine gentle- 
man, at a period when, as the genial Major Pack says, “ the 
amours of Britain would furnish as diverting memoirs, if well 
related, as those of France published by Rabutin, or those 
of Nero’ts court writ by Petromus,” Wycherley was obliged 
to be a loose liver. But, for all that, Wycherley’s sobriquet 
of “ Manly Wycherley” seems to have been fairly earned 
by him, earned by that frank and straightforward way of 
confronting life which, according to Pope and Swift, charac- 
terized also his brilliant successor Vanbrugh. 

That effort of Wycherley’s to bring to Buckingham’s 
notice the case of Samuel Butler (so shamefully neglected 
by the couit Butler had seived) shows that the writer of 
even*such heartless plays as The Country Wife maybe 
familiar with generous impulses, while his uncompromising 
lines in defence of Buckingham, when the duke in his turn 
fell into trouble, show that the inventor of so shameless a 
fiaud as that which forms the pivot of The Flam Dealer 
may in actual life possess that passion for fairplay which 
is believed to be a specially English quality. But among 
the “ninety-nine” religions with which Voltaire accredited 
England there is one whose permanency has never been 
shaken — the woiship of gentility. To this Wycherley 
remained as faithful to the day of his death as CongLeve 
himself. And, if his relations to that “ other world beyond 
this,” which the Puritans had adopted, were liable to 
change with his environments, it was because that “other 
world” was really outx)f fashion altogether. 

AVycherley’s university career seems also to have been 
influenced by the same causes. Although Puritanism had 
certainly not contaminated the umveisities, yet English 
“quality and politeness” (to use Major Pack’s words) have 
always, since the great rebellion, "been rather ashamed of 
possessing too much learning. As a fellow -commoner of 
Queens College, Oxford, Wycherley only lived (according 
to Wood) in the provost’s lodgings, TTemg entered in the 
public library und*r the title-of “Philosophic Studiosus” 
in July 1660. And he does not^seem to hav e matriculated 
or to have taken a degice. 

Nor when, on quitting Oxfoid, he entered himself o£- 
the Middle Temple, did he give any more attention to the 
dry study of the law than was pioptr to one so warmly 
caressed “by the persons most eminent for their quality 
or politeness.” Pleasure and tluTstage were alone open to 
him, and in 1672 was produced, at the Theatre Royal, 
Love ui a Wood . With regard to this comedy Wycherley 
told Pope — told him “ over and over ” till Pope believed 
him — believed him, at least, until they quarrelled about 
Wycherley’s verses —that he wrote it the year before ho 
went to Oxford. But we need not believe him : the worst 
witness against a man is mostly himself. To pose as tho 
wicked boy of genius has been the foolish ambition of many 
writers, but on inquiry it will generally be found that these 
inkhorn Lotharios are not nearly so wicked as they w r ould 
have us believe. When Wycherley charges himself with 
having written, as a boy of nineteen, scenes so callous and 
so depraved that even Barbara Palmer’s appetite for pro- 
fligacy was, if not satisfied, appeased, there is, we repeat, 
no need to believe him. Indeed, there is every reason to * 
disbelieve him, — not for the reasons advanced by Macaulay, 
however, who in challenging Wycherley’s date does not 
go nearly deep enough. Macaulay points to the allusions 
in the play to gentlemen’s periwigs, to guineas, to the 
vests which Charles ordered to bo worn at court, to the 
great fire, as showing that the comedy could not have 
been written the year before the author went to Oxford. 
We must remember, however, that even*if the play had 
been written in that year, and delved in its production 
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till 1672, it is exactly tliis kind of allusion to recent 
events which any dramatist with an eye to freshness of 
coloui would bo ceitam to weave into his dialogue. It is 
nob that “ the whole air and spirit of the piece belong to 
a peiiod subsequent to that mentioned by Wyclieiley,” 
but that “ the whole air and sptut of the piece ” belong to 
a man, — an experienced and haidencd young* man of the 
woikl, — and not to a boy who would fain po^e as an 
experienced and haidcned young man of the world. The 
r&tl defence of Wyehciley against his foolish impeachment 
of himself is this, that Love m a Wood, howsoever intoiioi 
in structure and in all the artistic economies to The 
Country Wife and The Plain D<cde), contains scenes which 
no inexperienced boy could have wntten — scenes which, 
not for moral haidness merely, but often for real drc^natic 
ripeness, are almost Jhe strongest to be found amongst his 
four plays. With regard to diamatic ripeness, indeed, if 
wc were asked to indicate the finest touch in all Wycherley, 
wo should very likely select a speech in the thud scene 
of the third act of this very play, where the vain, foolish, 
and boastful rake Dapperwit, having takefl his friend fo 
see his mistiess for the express purpose of advertising his 
lordship over her, is coolly denied by her and insolently 
lepulscd. “ I think, says Dapperwit, “ women take incon- 
stancy from me woj^e thai^from any man breathing.” 

Now, does the subsequent development of Wycherley’s 
dramatic genius lead us to believe that, at nineteen, he 
could have given this touch, woithy of the hand that drew 
Malvolio 2 If, there anything in his two masterpieces — The 
Count) y Wife or The Plain ZW^r-«-that makes it credible 
that Wycherley, the boy, could haws thus delineated by a 
single quiet touch vanity as a chxin armour which no 
shaft can pierce — vanity, that is to say, in its perfect 
development ? However, Macaulay (forgetting that, among 
the myriad vanities of the writing fraternity, this of pre- 
tending to an early development of intellectual powers 
that ought not to be^even if they could be, developed early 
is at once the most comic and the most common) is rather 
too Kovore upon Wycherley’s Iksingenudhsness in regard to 
the dates of his plays. Tl*at the wiiter of a play far more 
daring than Etheredgo’s She Would if She Could —and far 
miore brilliant too — should at once become the talk of 
Charles’s court was inevitable ; equally inevitable was it 
that the author of the song at the end of the first act, in 
praise of Jiarlots and tl^ir offspring, should touch to its 
depths the soul of the duchess of Cleveland. Possibly 
Wycherley intended this famous song as a glorification of 
Her Grace and her profession, for he seems to have been 
more delighted than surprised when, as he passed in his 
coach through Pall Mall, he heard the duchess address 
him from her coach window as a “ rascal,” a “ villain,” 
and as a sou of the very kind of lady his song had lauded. 
For his answer was perfect in its readiness : “ Madam, 
yon have been pleased to bestow a title on me which 
belongs only to the fortunate.” Perceiving that Her Grace 
received the compliment in the spirit in which it was 
meant, he lost no time in calling upon her, and was from 
that moment the recipient of those “ favours” to which 
he alludes with pride in the dedication of the play to her. 
* Voltaire’s story (in his Letters on the English Nation) that 
Her Grace used to go to Wycherley’s chambers in the 
Temple disguised as a country wench, in a straw hat, with 
pattens on and a basket in her hand, may be apocryphal, 
— very likely it is, — for disguise was quite superfluous in 
the case of the mistress of Charles IL and Jacob Hall,— 
but it at least shows how general was the opinion that, 
under such patronage as this, Wycherley’s fortune as poet 
and dramatist, “eminent for his quality and politeness,” 
was now made, * 

Charley who had determined to bring up his son, the 


duke of Richmond, like a prince, was desirous of securing 
for tutor a man so entirely qualified as was Wytliulty to 
impait what was then recognized as the pihiceiy education, 
and it seems pretty clear that, but fox the act id till , to 
which we shall have to iecur, oi his meeting the lountess 
of Drogheda at Path and secretly manjine, her, the educa- 
tion oi~tke young man would actually have been enti listed 
by his father to Wycheiley as a row aid tor the diaumtist's 
having written Jjove m a Wood . 

Whether Wycheiky’s, experiences as a naval officer, 
which le alludes to in kis lines £< On a Sea Fight which 
the •Author was in betwixt the English and the Dutch,” 
occurred before oi after tlio production of Loot in a Wood 
is a point upon which opinions differ, but on th$ whole 
w T e are inclined to agree with Macaulay, against Leigh 
Hunt, that these experiences took place noj; o*nly alter the 
production of Love in a TPow/ # but after the production of 
The Genthmim Darning Mader, in 1673. We also think, 
with Macaulay, that he went to sea simply because it was 
the “ polite ” thing to do so — simply because, as he himself 
in the epilogue to The Gentleman Dam mg Made) says, 

“ all gentlemen must pack to sea.” 

9 This second comedy is inferior to Love in a Wood f and 
for fcjjp reasons akeady discussed in connexion with the 
woiks of another dramatist (see Yanluuoji). In The 
Relapse , however, the artistic mistake ot blending comedy 
and farce damages a splendid play, but leaves it a splendid 
play still In The Gentleman Darning blaster this niiiiu 
ling of discordant elements destroys a play that would 
never under any ciieumstances have been stiong,— a phy 
nevertheless wdiieh aboumls in animal spiiits, anti is 
luminous heie and there with kue diamatic points. 

It is, liow r ever, on his two last comedies— 2% Count) y 
Wife and The Plain Deahr — that must lest Wychei ley ’s 
fame as a master of that comedy of repartee which, 
inaugurated # by Etheredge, and attei wards bi ought to 
peifection by Congreve and Vanbrugh, supplauted the 
humoiistie comedy of the Elizabethans. The Cuvuhy 
W\fe % produced in 1675, is so full of wit, ingenuity, 
animal spirits, and conventional humour that, had it not 
been for ifs motive — a # motive which in any liealtby state 
of society must always be as repulsive to the most lu\ as 
to the moat moral leader — it would probably have survived 
as long as the acted drama icmained a literary form in 
England. So strong, indeed, is the hand that could chaw 
such a character as Marjory Finchwifo (the undoubted 
original not only of Congreve’s Miss Pine but of 
Vanbrugh’s Hoyden), such a character as Mparkish (the 
undoubted original of Congreve’s Tattle), such a ohaiai tor 
as Hornei (the undoubted original of all those cool 
impudent rakes with whom our stage has sin< o been 
familiar), that Wycherley is certainly entitled to a place 
alongside Congreve and Vanbrugh. And, indeed, if 
priority of date is to have its fair and full weight, it 
seems difficult to challenge Prof. Spalding’s dictum that 
Wycherley is “the most vigorous of the set.” 

In order to do justice to the life and brilliance of The 
Country Wife we have only to compare it with The 
Country Girl , afterwards made famous by the acting of 
Mrs Jordan, that Bowdlerized form of The Country Wife 
in which Garrick, with an object more praiseworthy than 
his success, endeavoured to free it of its load of uu- . 
paralleled licentiousness by disturbing and sweetening the 
motive, — even as Voltaire afterwards (with an object also 
more praiseworthy than his success) endeavoured to disturb 
and sweeten the motive of The Plain Dealer in La Pntdto 
While the two Bowdlerized forms of Garrick and Voltaire 
are as dull as the JBmp of Boursault, the texture of 
Wycherley’s scandalous dialogue would seem to scintillate 
with the changing hues of shot silk or of the neck of a 
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pigeon or of a shaken prism, were it nob that the many- 
coloured lights lather suggest the miasmatic radiance of a 
foul ditch shimmering m the sun. It is easy to share 
Macaulays indignation at Wycherley* sit}i-liLo dehlement 
of ait, and }ot, at the same time, to piotest against that 
disparagement of their literal y riches which nullifies the 
value ot Macaulay’s criticism. And scarcely inferior to 
The Count) y Wife is Tin Plain Deakr, pioduced m 1G77, — 
a play of which Yol tan e said, “Jo no connais point do 
comulie chez les anciens ni chez les n model ns on il y ait 
aulani d’oput ” Strong language, no doubt , but ^oltaue 
lias prevented it liom seeming too strong by turning 
the play into La Pnule , and offering us in that a subject 
for cou'-pdiison. No one has pointed out the immense 
lnllucnce of this comedy, as regards manipulation of 
dialogue, upon all our sub*ctjuent comedies of lepartee, 
from those of Congreve and Vanbiugli to tlio-^e of Douglas 
Jerrold and T. W. Itobcrt^m ; anci, as to characters, he 
who want* to tiace the ancestiy of Tony Lumpkin and 
Mrs Haidcastle has only to tmn to Jeiry iflaokacic and 
his mother, while Manly (for whom Wyehei ley’s eaily 
pati on, the duke of Montausier, sat), though he*' is perhaps 
overdone, has dominated this kind of stage chaiacter ever 
since. If but few readers know how constantly the blunt" 
sententious utterances ot this chaiacter aie reappearing, 
not on the stage alone, but in the novel and even ia poetry, 
it is because a pi ty whose motive is monstrous and intoler- 
able can only live in a monstrous and intolerable *tale of 
society ; it is because Wycherley’s genius was followed by 
N emesis, who always dogs the footsteps of the defiler of 
literary art. When Burns said. — 

“ Th( 1 ink is but the guinea, stump 
The man ’s the gowd for a’ that,” 

when Sterne, in Tristram Shandy? said, a Honours, like 
impulsions upon coin, may give an ideal and local value 
to a bit of base metal, but gold and silver will pass all the 
woild over without any other lecommondatioTi than then 
own weight,” what did these writer* do but adopt — 
adopt without improving — Manly’s fine saving to Freeman, 
in the iitsl act 1 “I weigh the man, not his title; ’tis not 
the king* stamp can make the metal better or heavier ”? 
And yet it is in the fouith and fifth acteT that the 
coruscations of Wycherley’s comic genius are the mo*t 
dazzling; also, it is there that the licentiousness is the 
most astonishing. Not that the worst scenes in this play 
are really more wickod than the worst scenes in Vanbrugh’s 
Delay/* tf, but they are more seriously imagined. Being loss 
humorous than Vanbrugh’s scenes, they are moie tenihly 
and earnestly realistic; therefore they seem more wicked. 
They form indeed a striking instance ol the folly of the 
artist who selects a story which cannot he actualized with 
out hurting the finer instincts of human nature. When 
Menander declared that, having selected his plot, he looked 
upon his comedy as three parts finished, he touched upon a 
subject which all workers in drama — all workers in imagin- 
ative literature of eveiy kind— would do well to consider. 
In ail literatures — ancient and modern — an infinite wealth 
of material has been wasted upon subjects that ate unworthy, 
or else incapable, of artistic realization ; and yet Wycherley’s 
case is, in our literature at least, without a parallel. No 
doubt it may be right to say, with Aristotle, that comedy 
is an imitation of bad characters, but this does not mean 
that in comedy art may imitate bad characters as earnestly 
as she may imitate good ones, — a fact which Thackeray 
forgot when ho made Becky Sharp a murderess, thereby 
destroying at once what would otherwise have been the 
finest specimen of the comedy of convention in the world. 
And perhaps it was because Yanbrugh was conscious 
of this law of art that he blended comedy with farce. 
Perhaps ho felt that the colossal depravity of intrigue in 
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which the English comediauo indulged needs to be not 
only wanned by a superabundance of humour but softened 
by the playful mockery ol farce bcfoie a dramatic eiule 
such as that of the Restoration drama can bo i eaily 
biought vithin human sympathy. Plutanh’s impeach- 
ment of Aiistophanes, which afhimsthat the master of the 
Old Comedy wrote less foi hone*t men than for men sunk 
in baseness and debaiulieiy, was no dcubt unjust to the 
Greek poet, one side of whose humour, undone alone, could 
thus be impeached. But docs rt not toudi all sides of^a 
conus L like Wycherley’* — a Comely which strike* at the 
very loot of the social compai t upon which civilization is 
built'? As to comparing such a Comedy as that of tlm 
Restoration with the Comedy ot the Elizabethans, Juemy 
Collier did but a poor service to tire cause he nuclei took 
to advocate when he set the occasional coarseness ol 
Shakespeare aiomisido the wickednes* of Congreve ami 
Vanbrugh. And }et, iver since Macaulay’s essay, it has 
been the fashion to speak of Collier’* attack as being 
levelled against the immorality of the u Restoration 
dramatist*.’ Jt is nothing of the kind. It is (as was 
pointed out so Jong ago as 1G99 by Dr Dialce in his little- 
known vigoious Kply to Collier) an attack upon the English 
diama generally, with a special reference to the case ol 
Shakespeare. While dwelhng upon that noxious and 
highly immoral play ILtm(d y "Collier ''actually leaves un- 
scathed the author of The Count ? y W{fe ) but fu*tons on 
Congreve and Yanbrugh, whose plays — piofligato enough 
m all conscience —seem almost decent l>e*hle a comedy 
who*e incredible m niotiu is “the modish distemper ” 

That a stage, indeed, jupon which was given with applause 
A Woman liilhd with Kindness (where a wile dies ol a 
bioken heart fur doing what any one of Wyoheilcj* 
married women would have gloried in doing) should, in 
seventy years, have given withy applause The Count/ y 
Wife shows that in historic and social evolution, as in the 
evolution of organisms, “change” and “progress” are very 
far from being convertible teims. Fsr the ha i bar ism ot 
the society depicted m these. plays w as, in the tiue sense 
of the woid, far deeper and rnoie brutal than miy 
barbarism that has over existed in thrse islands within 
the historic period. If civilization has any meaning at uil^ 
for the soul of man, the Englislmren of Chaucer’* timef* 
the Anglo-Saxons ot the Heptarchy, nay, tho*e halt-naked 
heioes, who in the dawn of English history clustcied along 
the southern coast to defend it hCin the invasion* of Ciesar, 
were far more civilized than that “ race gangreni e”— the 
treacherous rakes, mercenary slaves, anti brazen stiumpets 
of the court of Charles IL, who did their best to substitute 
for the human passion of love (a passion which was known 
perhaps even to pahcohfchic man) the promiscuous inter- 
course of the beasts of the field. Yet Collier leaves 
Wycherley unassailorl, and classes Vanbiugli and Congreve 
with Shakespeare! 

It was after the success of j T he Plain Dealer that the 
turning-point came in Wycherley’s career. The gieat 
dream of all the men ab^ut town iu Charles’s time, as 
Wycherley’s plays all show, was to many a widow, }Oung 
and handsome, a peer’s daughter if passible, — but in any 
event rich, and spend her money upon wine and women. 
While talking to a friend m a bookseller’s shop at Tun- ~ 
bridge, Wycherley heard The Plain Dealer asked lor by 
a lady who, in the person of the countess of Drogheda, 
answered all the requirements. An introduction ensued, 
then love-making, then marriage— a secret marriage, for, 
fearing to lose the king’s patronage and the income there- 
from, Wycherley still thought it politic to pass as a 
bachelor. He had not seen enough of life to learn that in 
the long run nothing is politic but u straightforwardness. ” 
Whether because his countenance wore a pensive and sub- 
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dued expression, suggestive of a poet who had married ] 
a dowager countess and awakened to the situation, or 
whether because treacherous confidants divulged his secret, 
does not appear, hut the news of his marriage oozed out, 
— it reached the royal ears, and deeply wounded the 
father anxious about the education of his son. Wycheiley 
lost the appointment that was so nearly within his grasp, 
— lost indeed the royal favour for ever. He never had an 
opportunity of regaining it, for the countess seems to have 
really loved him, and Love m a Wood had proclaimed the 
writer to be tho kind of husband whose virtue prospers best 
when clo&ely guarded at the domestic hearth. Wherever he 
went the countess followed him, and when she did allow 
him to meet his boon companions it was in a tavern in 
Bow Street opposite to his own house, and even there under 
certain protective conditions. In summer or in winter he 
was obliged to sit with the window open and the blinds 
up, so that bis wife might see that the party included no 
member of a sex for which her husband’s plays had 
advertised his partiality. She died at last, however, and 
left him the whole of her fortune. But tiro title to tlfe 
propeity was disputed; the costs of the litigation were 
heavy — so heavy that his father was unable (or else he 
was unwilling) to come to his aid ; and the result of his 
marrying the rich, beautiful, and titled widow was that 
the poet was thrown int(T the Fleet prison. There he 
languished for seven years, being finally released by the 
liberality of James II., — a liberality which, incredible as 
it seems, is too well authenticated to be challenged. 
James had been so much gratified* hy seeing The Flam 
Dealer acted that, finding a parallel between Manly’s 
“manliness” and his own, such as no spectator had 
before discovered, he paid off Wycherley’s execution 
creditor. Other debts still troubled Wycheiley, however, 
and he never was released from his embarrassments, not 
even after succeeding to a life estate in the family property. 
In coming to Wycherley’s death, we come to the worst 
allegation that has ever been made against him as a man 
and as a gentleman. At the age of seventy-five he married 
a young girl, and is said tq^have done so in order to spite 
Ms nephew, the next in succession, knowing that he 
'himself must shortly „die and that the jointure would 
impoverish the estate. No doubt it is true enough that 
he did marry the girl and did die eleven days afterwards ; 
but, if we consider that^tbe lady he married was young 
and an heiress (or was supposed to be an heiress), and if 
we further consider how difficult it was for an old gallant 
of Wycherley’s extraordinary personal vanity to realize his 
true physical condition, we may well suppose that, even if 
he talked about “marrying to spite his r^phew,” he did 
so as a cloak for other impulses, such as senile desire or 
senile cupidity, or a blending of these impulses. 

Wycherley wrote* verses, and, when quite an old man, 
prepared them for the press by the aid of Alexander Pope, 
then not much more than a boy. But, notwithstanding 
all Pope’s tinkering, they remain contemptible. He died 
in December 1715, and was Buried in the vault of the 
church in Covent Garden. (t. w.) 

WYCLIFFE, 1 or Wyclif, John (c. 1320-1384), was 

* 1 A note is necessary as to the spelling of Wycliffe’s name. Out of 

thirteen contemporary entries in documents, twelve give “y ” in the 
first syllable; the seven entries in the Queen’s College accounts show 
four with “y” to tbiee with “l,” hut these do not certainly refer to 
the reformer. In not one of these is there a “ck” (though once a 
“kq”) (see Hr F. JD. Matthew, in the Academy, June 7, 1884). 
The chroniclers, &c., offer every imaginable variety of spelling, and it 
is possible that our favourite form in more recent times, “ Wickliflfe,” 
derived its popularity from the old play on the name, “ nequam vita,” 
which we find in Gascoigne. Our choice must he derided hy usage, 
and the spelling adopted in the present article is that of the village 
from which Wycliffe derived his name; it is also preferred hy the 
*d&ojca of the Wyehffe Bible, by Milman, and by Bishop Stubbs. 
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born, according to Leland, 2 our single authority on 
the point, at Ipreswel (evidently the place now called 
Ilip&well), a mile from Eichmoni, in Yorkshire. The 
date may have been somewhere about 1320. Leland 
elsewhere mentions that he “drew his origin” from 
Wy cliff e-on-Tees ( Collectanea , ii. 329), so that his lineage 
was of the ancient family which is celebrated by Scott in 
Marmion . The Wycliffes had a natural connexion with 
the college at Oxford which had been founded in the 
latter part of the previous century by their neighbours, 
the BaHiols of Barnard- Castle; and to Balliol College, 
their distinctively an “arts” college, 8 John Wycliffe in 
duo time proceeded. It lias been geneially believed, and 
was in tact believed not many years after his death, that 
he was a fellow of Merton College in 1356 ; but in all 
probability this identification rests upon a f co'nfusion with 
another and contemporaiy £ohn Wycliffe. That the 
future reformer was a fellow of Balliol College is implied 
in the fact that some time after 1356, but before the 
summer of 1360, he was elected master of the college. 
This office he held but a short time. So soon as 1361 lie 
accepted a* college living, that of Fillingham in Lincoln- 
^shiie, and probably left Oxford for some time. In 1363, 
however, he was lick again, this time resident in Queen's 
College, where he seems to have rented rooms at various 
dates fiom this year onwards , 4 on the 13th Apnl 1378 he 
obtained from his bishop leave of absence “ insistendo 
literarum studio in universitate Oxon. per biennium,” 
and in the following November he exchanged his benefice 
for one more conveniently situate, at Ludgai shall, in 
Buckinghamshire. A certain amount of residence at 
Oxford was necessary if he was now proceeding to a 
degree in divinity, and still more if, as is generally under- 
stood, he is the same person with the John Wycliffe who 
was appointed, December 1365, to the wardenship of 
Canterbury Hall, a house which Archbishop Islip had lately 
founded for a mixed body of monks and secular clergy- 
men, and then, changing his mind, had filled exclusively 
with the latter. His successor Archbishop Langham in 
1367 reversed the arrangement, expelled Wycliffe and bis 
colleagues,, and substituted monks. Wycliffe appealed to 
Lome and lost his case, 1370. There seems no reason to 
dispute tho legality of the action either of Aichbishop 
Langliam or of the cardinal who tried the appeal at 
Viterbo ; but Wycliffe no doubt felt himself hardly used, 
and (if he be rightly identified with the reformer) the 
experience may have confirmed him in some of the 
opinions which are characteristic of his subsequent career, 
and which have been attributed, but only on the authority 
of a bitter opponent, Thomas Netter of Walden, to dis- 
appointment at not receiving the bishopric of Worcester 
(perhaps at its voidance in 1368). But the doubt as to 
the identification in the one case, and the suspicion attach- 
ing to the evidence in the other, may disincline us to 
reason about the motives which directed Wycliffe on to 
the path of reform. 

Among the rest “ Wyclif ” has the support ot Shirley, ot Mr T. Arnold, 
and of the Wyclif Society; while “Wield” is the popular form iu 
Gennany, 

2 Itinerary, Stow’s transcript, Bodleian Library, Tanner MS., p. 
464, f. 45 (LeUnd’s original being mutilated at this place), Heamo 
misprinted the name “ Spreswol,” and thus set all Wyclifle’s bio- 
graphers on a search after a vox nihili. 

3 See a document of 1325 printed in the appendix to the Fourth 
Report of the Historical Manuscripts Commission, p. 442 sq. Pro- 
vision for theological study was made hy the benefaction of Sir Philip 
Somerville in 1340 (Lyte, Hist, of the Vniv. of Oxford, p. 154, 1886). 

4 Hence arose the common mistake, which was repeated so lately 
as in Milraan’s Hist, of Latin Christianity, bk* xfii. ch» vi», that 
Wycliffe legim his university career at Queen’s College. It is indeed 
open to question whether this be not yet another John Wycliffe ; see 
Mr H. T. Riley’s remarks in the Second Report of the Historical 
Manuscripts Commission, appendix, p, HI sq, ** 
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Some years indeed before this time lie bad thrown him&elf 
publicly into the defence of what had become the national 
resistance to the papacy at Avignon, closely associated 
as the latter was with the interests of France. He had 
entered the service of the royal court, and apparently as 
king’s chaplain ( <£ peculiaris regis cleiieus ”) had published 
a tract, Determmatio qujsclcim de Dominio* in support of 
the action of pailiament in 1366, when it repudiated the 
tribute due to the pope. The tract is of inteLest, not only 
because it contains the first trace qf the writer’s special 
doctrine of “ dominium” or \lo?Mnp (adjusting the 
spiritual relation to a feudal framewoik), but also because 
it shows the line of thought by which Wycliffe’s position 
became determined in a sense hostile to the papal system. 
It was not at the outset dogmatic but political elements 
in it which' 1 * provoked his censure. He disputed the right 
of the spiritual power to interfere in temporal matters, 
and was gradually led on\o deny the lawfulness of any 
temporal possessions of the church, and thus to become 
the common enemy of the bench ced clergy and of the 
endowed monks ; with the fiiais ho was at ] present on 
friendly terms. Wycliffe thus diew fiom Ittchard Fitz- 
TUlph, archbishop of Armagh, whose instruction he may 
have personally followed in liis youtJi, 1 his doctrine ol 
“ dominium,” which the latter had employed agafnst the 
friars and in favour of the endowed clergy ; 'while at the 
same time he combined it with the doctiine of the 
excellence of “evangelical poverty” which he derived from 
William of Ockham and the tradition of the Spiritual 
Franciscans nearly half a century earlier. Wycliffe’s 
position may appear paradoxical ; but in truth he made a 
selection from the discordant views, and built up a con- 
sistent theory of his own, of which the salient principles 
were (1) that sin deprived a man of all right to possess 
anything; (2) that all property should he held in common; 
(3) that the spiritual power is entirely separate from the 
civil, and thus (4) that, should it overstep i?s bounds and 
come into contact with temporal concerns, it becomes 
thereby subject to civil jurisdiction; (5) that the church 
should hold no property; (6) that excommunication is of 
no effect unless justified by the rin of him against whom 
it is directed ; and (7) that in no case should it be pro- 
nounced for any offence connected with temporal affairs. 
These views are expounded in Wycliffe’s several treatises 
De Dominio, which were written some time before 1377 
and probably not long after 1-370, though their precise 
date has not yet been established. 2 

Plainly such a writer was likely to be useful to the 
court, where John of Gaunt was now supremo, — especially 
since Wycliffe enjoyed the reputation of an unmatched 
proficiency in the scholastic learning of his day. On the 
7th April 1374 he was presented by the crown to the 
rectory of Lutterworth, iu Leicestershire, which lie held 
until his death ; and on the following July 26th he was 

1 Archbishop JFitzBalph had been a fellow of Balliol College, and 
was vice-chancellor of the university in or about 1833 (A. a Wood, 
JFatfi Oxon. , p. 21, ed. Gutch, 1790). His woik, on 'which Wycliffe 
mainly based his theory, is entitled De Pauperie JSaloatoris, and exists 
only m manuscript; hut Mr R. L. Poole is preparing the gi enter 
part of it for publication. An old legend makes Wycliffe take pait 
m the archbishop’s controversy with the friars so early as 1360. Jt 
was suspected by Robert Vaughan, and then denied by Shiiley, The 
further researches of Dr Techier have plared the late date at which 
Wjchffe began his opposition to the friais on a &uio foundation ; and 
the fact has been confirmed decisively by the publication of the St 
Albans Chronicm Anglia?, by Mr E. M, Thompson, in 1874 (see pp. 
116, 118), and moro recently by that of the reformer’s earlier Latm 
works. 

a Tt is uniformly asserted that Wycliffe fell into heresy after his 
admission to the degree of doctor (Fasc, Zi%>, p. 2). The process about 
Canterbury Hall makes the warden B.3D. in 1367 or 1368 (Lyte, p, 
262, n. 6), —so that if he be the reformer we have an approximate 
terminus a gfo for his inception. 


I F F E 7Q9 

nominated one of the royal ambassadors to proceed to 
Bruges to confer with the papal representatives on the 
long-vexed question of C£ provisions.” The rank he took is 
shown by the facts that liis name stands second, next after 
that of the bishop of Bangor, on the commission, and that 
he received pay at the princely rate of twenty shillings 
per diem. The commission itself was appointed in con- 
sequence of urgent and repeated complaints on the part 
of the Commons, but the negotiations were practically 
fiuitless; the king had an inteiest in keeping up the 
system of papal provisions and reservations, and it could 
baldly be expected that any concessions that might be 
gained by liis commissioner s would imply more than a 
temporary compromise or an illusory advantage. Yet it 
is possible that the real result of the negotiations is to be 
foun'J, not in the formal stipulations, but in certain articles 
not then committed to writing which were laid before the 
English pailiament in February 1377. 

Some time after his return Wycliffe was given the pre- 
bend of Au&t in the collegiate clmicli of Westbury-on- 
Trim, which Jie held hut a short time, the confirmation of 
his appointment (November 6, 1375) being followed within 
a fortnight by the giant of the benefice to another peison. 
Henceforth he lived mainly at Lutteiwoith and Oxford, 
making, however, ficrjuent and, as it seems, prolonged 
visits to London from time Ho lime. He assumed the 
position of a popular preacher there, and delighted an 
audience already sufficiently disaffected towards the rich 
and powerful clergy. He was also closely allied with 
John of Gaunt, who welcomed him as an instrument 
towards his design of humbling the church. Wycliffe 
indeed expressly refused to affirm that it was in such a 
condition as to deserve spoliation ; but when to this ho 
added that the decision was the affair of statesmen, 
“pohticorum qui intendunt pnxi et statui regnorum ” 
(De Civili Dominio, i. 37, p. 269), it is plain that his theoiy 
might readily commend itself to the duke, while the 
proviso could only increase the hostility towards him of 
the endowed clergy. For £ome years ho was suffered to 
spread his doctrines without hindrance. The archbishop 
of Canterbury, Simon SudbuTy, had no mind to proceed 
against him until at length the pressure of the bishops 
compelled him to summon the * dangerous preacher to 
appear before the bishop of London and answer certain 
charges laid against him. The nature of these accusations 
is not stated, but their purpoi'} can hardly be doubtful 
On tbe 19tb February 1377 Wycliffe made his appearance 
at St Pauls. lie was accompanied by the duke of 
Lancaster, by Lord Percy the marshal of England, and by 
four doctors of the four mendicant orders. The trial, 
however, came to nothing; for, before Wycliffe could open 
his mouth, the court was broken up by a rude brawl 
between his protectors and Bishop Courtenay, ending in a 
general riot of the citizens of London, who were so much 
enraged by the insult to their bishop in his own cathedral 
church — coining as this did at the same time as a serious 
attempt at an invasion by the duke in parliament of their 
civic liberties (Chron. Any!., p. 120) — that they would 
have sacked his palace of tbe Savoy had not Courtenay 
himself intervened. 

Wycliffe had escaped for the time, but his enemies did 
not roly solely on their own weapons. Probably before 
this they had set their case before the pope; and towards 
the end of May five bulls were issued by Gregory XI., 
who had just returned to Borne from Avignon, condemning 
eighteen (or in other copies nineteen) ££ conclusions ” drawn 
from Wycliffe’s writings. All the articles but one are 
taken from his first hook De Civili Dominio , the recent 
publication of which shows the charges to be honestly 
made and the quotations to be entirely free from any 
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suspicion of unfairness The bulls truly stated Wy differ 
intellectual lineage, he ■was following m the euoi of 
Maisi^ho of Padua , and. the ai tides hid against him aio 
concerned entncly with questions agitated between chuich 
and state — how tai ecclesiastical censuus could lawfully 
affect i man’s civil portion, and whethu the chinch had 
a light toicccivo and hold tempoiol endowments The 
bulls woie addicssed (May 22) to the archbishop of 
Canterbury- and the bishop of London, the university of 
Oxfoid, and the king The unuci&ity was to take 
Wyahffe and send him to the piclates, the Jattci \ ue 
then to examine the tiuth ot the ehaiges and to lepoii to 
the pope, Wycliffe being meanwhile kept m confinement 
The execution ot the papal bulls was impeded by tbiee 
separate causes, — the Ling’s deith on the 21st June , the 
taidy action of the bishops, who enjoined the uni verity 
to make a lepoit, instead of simply sending Wyclille to 
them, and the unw dhnguess ot the umveisity to admit 
external authority, and, above all, the pope’s light to oidei 
the imprisonment of any man m England The con 
v ocation, indeed, as the St Albans chronicler 1 states with 
lamentation, made senous objections to lcceifang the bulf 
at all, and m tlio end it merely directed Wycliffe to 
keep wifclnn his lodgings at Black Hall foi a time 

If the umveisity was disposed to favour the lcfoimei, 
the Government was^not lcs^ so John of Gaunt was toi 
the moment m lctnemeut , but the mothci of the young 
king appeals to have adopted his policy m church affair, 
and she naturally occupied a duel position m the new 
council As soon as paihament met m the autumn of 
137? Wycliffe was consulted by it a** to the lawfulness of 
prohibiting that tieasuie should pasfl out of the countiy 
m obedience to the pope’s demand Wyclifte’s affnmative 
judgment is contained m a state papei still extant , and 
its tone is plain proof enough of his confidence that his 
views on the mam question of clyaick and state had the 
support ot the nation 3 Indeed he had laid before this 
same parliament his #nswei to the pope’s bulls, with a 
defence of the soundness of his opinions His umveisity, 
moieovei, confirmed his aigumCnt , his teftets, it said, weie 
true (&<?, orthodox), thouglutheir expression was such as 
to admit of an mcoirect inter pi etation But Wyclifle was 
s^ll bound to clear himself before the pielates who had 
summoned him, and early m 1378 he appealed foi this 
pm pose m the chapel of Lambeth Palace His written 
defence, exptessed in so ]»e respects m moie cautious 
language than he had previously used, was laid befoie the 
council, but its session was rudely interrupted, not only 
by an mioad of the London citi7ens with a crowd of the 
labble, but also by a messenger from the princess of Wales 
enjoining them not to pass judgment agamst Wycliffe, 
and thus a second time he escaped, either without sentence, 
or at most with a gentle nqueti that he would avoid dis 
cubsing the matteis question Meanwhile his “pio- 
testafcio 99 was sent on to Rome 
In the autumn of this year Wycliffe was once more 
called upon to piove his loyalty to John of Gaunt The 
duke had violated the sanctuaiy of Westminster by sending 
a band of armed men to seize two knights who had taken 
refuge there They resisted, and one of them was killed 
4fter a while the bishop of London excommunicated all 
concerned m the crime (excepting only the king, his 
mother, and his uncle), and preached against the culputs 

1 When he says that the hull was only receiver! at Oxford shortly 
before Chiibtmas, he is apparently confounding it with the pielates’ 
mandate, which is dated December 18 (Lewis, appendix xvu ) — Chron 
Angl , p 17$. 

* In one text of this document a note is appended, to the effect th it 
the council enjoined silence on the wntei as touching the m ittei thei em 
contained (Msaeuh p 271), (Hus, if true, was appar- 

ently % measure qf precaution 
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publicly at St Paul’s Cross The duko, icuuu the un 0 ei 
of the Londoners, arranged that the ensuing paihament 
should be held at a safe distance, at Gloucest* l, and, it 
was rumoured, pioposcd to bim 0 befoie it a sweeping 
scheme of spoliation of chinch piopeity Wyclifm Wts 
uquiied to write an apology foi the duke’s actions at 
Westminster His paper, which is still picseived, and 
foi ms part of the De Uttkbift, seel s, without cxcusin the 
homicide, to lay down the limits within which the pnwitge 
of asylum u> permissible, and maintains that the duke was 
right in invading the ^anotuaiy m order to bung esc iped 
prisoner s % to justice Bfft the duke’s whole bthivioui 
seems to have been highhanded, and Wycliffe can with 
difficult} be excused fiom a chaigo of subsonic ucy Jo his 
pati on 

The yeai 1378 forms a turning point m Wy cRffo’s caicer 
The schism in the papacy caused by the election m 
September of Clement YII mropposition to Urban YI 
slowly decided Wycliffe towards a moie revolutionary 
attitude with lespect to the Roman see, a power which 
he now convinced himself was at the root of the disorders 
ot the clwch He set on foot an active piopagandt, 
choosing the two special means of sending forth his 
^pooi” oi “simple priests” to pieach pure doctime 
throughout the coufftiy, and of making the fiul complete 
English version of the Bible This lattei woik was mainly 
executed by Wycliffe himself, but his fnend Isicholas 
Hereford did pait of the Old Testament After wauls the 
whole was levised by John Puivcy, who assisted Wycliffe 
in his pan Ji duty at Lutteiwoith, and finished lus edition 
piobably not lon 0 aftei the l of or mu s death Most 
existing copies aie of the lattei redaction, which is printed 
m parallel columns with the oidei one m the gieat edition 
of the veision edited by r J Forshall and Sn F Madden 
(Oxford, 1851) Wycliffe s translation of the Bible, and 
still more his numuous English seimons and tiads, 
establish his <now undisputed position as the founder of 
English prose writing 

Wychffe’s itinerant pieacheis weie not nect^saidy 
intended to work as uvals to thebcncfiud clugy The 
idea that underlay then^jmission was xatlici analogous to 
that which animated Wesley foui c entui its latei Wy cliflc 
aimed at supplementing the services of the chuich by 
lcgular leligious instruction m the vunaculax , and his 
organisation included a good number of men who held or 
had held respectable positions m then colleges at Oxford 
The influence of then teaching was soon felt throughout 
the countiy The common people wuo rejoiced by the 
plain and homely doctime which dwelt chiefly on the 
simple “ law ” ot the gospel, while they no doubt r dished 
the denunciation of existing evils an tho church which 
formed, as it weie, the burthen of such discourses The 
feeling of disaffection against the nch and cau loss clergy, 
monks, and fnais was widespread but undefined Wyohtle 
turned it into a definite channel (he was now pusuadecl 
that the fnar* were as bad as the monks) , he insensibly 
passed fiom an assailant ot the papal to an assailant of 
the sacerdotal power, and in this way he was led to t eject 
the distinctive symbol of that powez, the doctnnc of tun- 
substantiation It was m the summei of 1381 that 
Wycliffe propounded at Oxfoid a set of theses, substituting 
for the accredited doctime of the church one which 

3 Tins is the elite given in the Pasciuilt Zimuot vm Wood, how 
ever, mokes Baton chancellor in 1380 ml 1382. But if Wyclillo's 
heresy was first put forth m the latter you there sit ms ti be fondly 
tune foi the condemnation and then foi the aichbishop’s summons to 
the London council in May, It is safest therefore to have the date 
of the Jlwuuh Zizmiorum, undistmbcd The Pe is arts’ Ik volt m 
June 1381, and the murder of Archbishop Sudbury, may sufftf ltnfcly 
account for the interval between the Oxfoid and the Loudon pro- 
ceedings. A 
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allowed the leal presence ot Ghust m the consecrated 
elements, but denied any change of substance, a doctime 
piacticaliy undistra^iusinble (unless by its scholastic form) 
tiom the modem Lutheian doctnne The theologians of 
the university weie at once roused The chancellor, 
William Baton, sat with twelve doctor (halt ot whom 
were inais), and solemnly condemned the theses, Wy cliff e 
appealed to the 1 mg, and John of Gaunt hastily sent down 
a messenger enjoimn^ the lefoimei to keep silence on 
the subject x , 

The condemnation at Oxfoid* was almost immediately 
followed by the Peasants’ Revolt, with winch it has been 
supposed that Wyclilfe had something to do The only 
positive fact implicating him is the confession of one ot 
its leaders, John Ball, that he learned his subversive 
doctnnes tfoiij W} chile "But the confession ot a con 
deinnod min can seldom be accepted without leservc , and 
we line not only the pieuse and lepeated testimony ol 
Kny^liton thit ho was a “ piecuisoi ’ ot Wycliffe, but also 
documentary evidence that he was excommunicated as 
eatly as 1366, long botoie Wycliffe exposed himself to 
ec cl esiastic al censur e Wycliff e m ti uth was alw ay s c u ef ul 

to stite his communistic views m a theoietical wiy , they 
aie confined to his Latin scholastic writings, and thus 
could not leicli the people fiom him dnettly At tlie 
same time it is very possible that his less ^ci upulous 
follow eis tianslated them m then populai discourse*, and 
thus fed the flame that burst forth m the rebellion 
Pei baps it was a consciousness of a share of responsibility 
toi it that led them to cast the blame on the fnais 
Ln any ease Wy chile’s advocates must lc^iet that m all 
Ins known v\oiks theie is only one tiace ot any lepio 
bation of the excise* that accompanied the outbreak 
In tlie following spi mg his old enany William ( omtenay, 
now aiehbisliop of Ganteibmy, resolved to take measuies 
f oi stamping out Wycliffe’s downing heresy He called 
a provincial council at the Blackfnais in London, which 
assembled on the 21st May 1383, and sat with intervals 
until luly r lhe council was met by a hardly expected 
manifestation of university feeling on Wycliffe s side 
The clnncelloi and both the procteis stood by lnm They 
allowed a Wychlhte scimon to be pi cached befoie the uni 
versify on Ascension J)a} The a ichbj shop’s commissary 
tomphmed tint his hie was not ,ate at Oxford frtill no 
steps weie taken to bring Wyciiffo to judgment Twenty- 
tom ai tides extracted from hi^woiks weie condemned, 
some of lus prominent adherents weie impiisoned until 
they recanted, the university officers weie soon brought 
to submission, but Wycliff e lnmsclt remained at large 
and unmolested It is said indeed by Knyghton that at 
a council held by Couitenay at Oxfoid in the following 
November WychfEe w is bi ought forwaid and made a 
recantation , but oui authority foitunately gives the text 
of the recantation, which pioves to be nothing moie nor 
less than a plain English statement of the condemned 
doctrine It is theiefoie lawful to doubt whether Wy cliff e 
appeared before the council at all, and even whether he 
was ever summoned before it Piobably after the over- 
thiow of his pmty at Oxford by the action of the Blaek- 
fnars council Wycliff e found it advisable to withdraw 
permanently to Lutterworth That his strength among 
tlio laity was undimimshed is shown by the fact that an 
oidinance passed by the House of Lords alone, m May 
1382, against the itinerant preachers was annullod on 
the petition of the Commons m tho following autumn 
In Jjondon, Leicester, and elsewhere there is abundant 
evidence of lus popularity. The lefoimei, however, was 
gi owing old There was work, he probably felt, for him 
to do, more lasting than personal controversy 9o in his 
retirement <he occupied himself, with restless activity, m 
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writing numerous tracts, Latin and English, as well as one 
of his most uxipoi taut books, the Tualogu v ln >pite of 
a paialytic seizure which came upon him m 1362 oi eaily 
m 13S>, he continued his labouis In 1384 it is stated 
that he was cited by pope Uiban Y1 to appeal befoie 
him at Rome , but to Rome he nevci went On the 28th 
Decerabei of this yeai, while lie was hcaung mass m his 
own chuieli, he recon eel a final stioke, from the effects of 
which he died on the New \ ear’s eve 1 He was buried 
at Lutterworth but by a donee of the council of Con 
stance, May 4, 1415, 3ns lemams were ordered to be dug 
up and burned, an order which w \i earned out by Bishop 
riemmg m 1 128 

At tins drslancc of tunc Wy lifit s icputatnn is still a batth 
ground c f \ aitics By those who U[ hoi 1 the unit feasible sanctity ot 
elniich piu] erty , tlie exemption of the rlmuli fiom all control or 
ovei'-iglit on the \ lit ot the state, or yet more tlie apostolic pic 
xogitivc ot the Roman see, lus johticil doetuiu. rs juik, d is 
involutionaiv , sun! ious, md litre tie il Ills denial of trait 
substantutn n is conceived to imply i ]>asc hyjoensy in lus eon 
tmue 1 disihnge of pncstly functions hut they who munt an 
this iigumeut should 1 e u in niiiitl ill it the odi < of the ina s is 
ol lei thin the doctnne of tr uisub stair tntion, md i man cannot be 
f Lilly ace us* d ot dishorn sty m using words m a sense at all ev cuts 
neairr that in wh eh they were oiigmally wntten A sober study 
of \\ ycldles hf andwaks justifies a conviction of his complete 
sincerity aid earnest sluv mg after wlut he believed to be light 
If lu c innot be eie elite d ( is lie hasJbcui by most of lus biogi iplins) 
with all the Protestant vn tius, h< liny at hast el tun to hiv< ehs 
coveiel th *> act of the mmudiit' 1 dtp n h nee of the individual 
Christian up an G)I, a icl\ti m which needs no mcdntion of any 
j il st, md to wlurlith vny sacraments ol the chuuJi, however 
d sii able ne not essmtiilly nuessuy When lie divoiers the 
ltle i ot the chinch fiom my connexion with its ofhml or fomnl 
constitution, md (oneaves it is consisting exclusively ot the 
righteous, he may seem to have gone the wlnTc length of the most 

I I Ur il u 1 nine s of the 16th centuiy And y et, povv iful as w is Ins 
mlhiencc m Lngl and, it vv as but ti ausii nt, rndwithm foityyeais 
it wa* nc nly t struct His true ti ldiuon is to be found not m his 
own country but in Bohemia when Ins works weie caguly it id 
an l multi} lu (1, and vvlicic 1 is disc ip! J dm IIuss, with less ongm 
ality but giiatcr simplicity ot oharaite i and gie ita spiritual fotce, 
r use d y cliflism to the dignity of national itligLon To IIuss, 
whose woiks aie to a great extent acuifo ot extracts fiom \V yehffe, 
Lutlia owed nruih and thus + hc spnit of the English leachei 
hid its influonee on tlie lefonued (hurdles of Euiope 

Ihc doe imcntuy mat ilxls foi Wjclxif & bn^iaphy lie tr> le found m John 
Lew s s fife a ti Stiff »/<?</ T Witifinivr l 0\f » 1 lb-0) which c ntai us 
iviluablc apptnlr of lllustntm i ijus ml iuoi Is 1 o c s Ut utl if nt 
m it v l in eel IS j vmiIi tp 1 islmll mlW (Wen sgicUu, to t ic Wjclm i 
Bilk p vn mtt Ovla i IS l, W V\ Shnlej s edi i n it tin! a uuh /uam 
num(\\ >1 ihlytlu woik of Jhomis JSetfu 1 Wnldcu) ls>s, ml II I 1 iK > s 
nctxces m the ansniius to tlie % nil mil futrth R<po is ef th Ilistoiiral 
M musaipts Commission Amon^contuniuiin locouls the l ccntlv ihseovaed 
mu tine of tt monk of SL \llnns — i bittc opionmtcf Tohn f Ciaunt— is cf 
couspicuous \ llue, xt w is publi he l undci tie ti le of (hnu on An /It t, hy 
Mx 3 M Thonipsin W71 Of tins the lc (uni in W ilsmcl mis Jiistait 
Anjluara (td li 1 iihj 1S< 5 3Sl>l)is numJy araxJified vtisun Knighton, 
who Miotc 1) J tent ib it l gin at 1 uc stu m (h c It ut ot whit nmj to 
exiled tho WvcJiiie coiinnv, is vuy well lnlcimul xj to cutxin pas n^es ux the 
ltfonnus hist»i 3 though lus ehionclvy is <.\txun<lj fiultj (punted in 
iwjshn s 7/isf An flu SnpcuiDtnm I6 r 2) I hut ne v xlutbh notices tls > 
in the coiitinn xtion <f the luh nuui JIi ton t inn (\ 1 m ed i S Ilxyd n, 
1S61) mthe Uuoin I of Ad ini f Ush(el 1 M lhompson 1S7() mclin mni 
than one of the continnatx >ns t i lligdr n In the stud} of W j cliiic s tl c ol },y 
the conti ovusnl woik* of W < dcfoid and Walden me lmputant, but must 
neetssanly he usel with exutu ii 

Of nit tun biop vihiea tl it by Di G V Lcelilcnt (Tohctnn ton Wichf vnd du, 
Torqp t uhte d r flefn main i ivels Lcxpsic 1S7J, j utl il X n„l turns by I* 
Loxxnu 1S7S 1S81, ml 1SS4) is hy fax the xnrst < mipi hensxve it m lulcs a 
dc ruled exposition of tho i foimci s sjstun, hxsed to aunsdeixhlc extent <n 
w oiks which vvuc then uni ublishcd Shnlcj s nustulv intmlixctlon to tl o 
I is ? uh /izai tot am xrid Mi J il, Vfattt ev, s to his t ditien of // ih A 
ot P / hf hithei to uti] tinted (IfaSO) is wdl as Mr Ciu^htons ih tug of tin 
Pliant din mj the Pi no l if thi R fot matun,\ >1 i 1SS2, mul Mi H C Mix 
well Lviesi iccouut m his Jlaioty if iht Unit tuty of Onfn i (issi ) ildto oi 
con ttoui stick of hm n iaphical nntonals, md contain much \ iluahh ci tic ism 
Wuhfle s politic il Intim is discussed h> Mi ft I J ole (Ilia ttati rt s t tfu 
ih’ttuy ot Meinml Thoutht TSb4), mul his lelati n to Hass is tl ho utch 
demonstutnl h> Di J 1 oaiilh(Jfus nt I Pi lit 1 1 i&u 3Sbl nlsr l n^rl tuns) 

W>thfft swoiks ueenumciated m a Cafilojite Ij Mmle> (Os:i id lh<» ) Xlu 
following aie juhhshed —1 Jatin— lu Optnt P<t\taah, ed <* V Jtchlu 
Leipsie 1st}, Tnalotm ed G V Lichlei Oxfoid, lsh) pntions of tlie ktimmt 
in ThtoloQia % \i/ , J) Cmh Domtmo i ed K L Poole, 1SS >, a d iJe P ilnia, 
ed J Losuui, 1B66 , hi Buieduta Iniat nattc tie, ed I IIuuSjlSSU, Diateqns 
me Bpecuhan J a Intis Militant is, td A W Pollaid, JS86 So monn, ed J 
JLesuth l voh 1^7-88, Pdtmutl TtaiU, ed R Buddcnsioff, 2 vols , 18S i 
De tomjcntione Ifotmtis an caity vvoik, cd R leei,188t \11 but the flist 
two of these « a issued hy the Wy elit Soew t \ vv hull w is founded m 3 iox the 
purpose of publishing all the ref nmu a tint dited woiks 

~ Ot Wycliffe s personal appeal anoe we know htadly moio than that 
he was a spare man with frail health None ofUhe existing pm Uaits 
of him is contemporary 
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B Fnyli h —Sdect Tnjlu i Ho* As ed T Ain Id a vols lb if 71 anl Lighbh 
1 \o Ks fit/ > to u print 1 td F D Mitthew 1SS0 il iofl> s iraons an t shoitti icts 
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WYCOMBE, High TV a combi, ox Chipiing W^combf, 
a municipal borough and market town of Bucks, is situ 
atcd m the valley of tlie Wyck and on a branch of the 
Great Western Railway, 29 n lies west north west of 
London, 25 south cast ot Oxfoid, and 10 north of Maiden 
head Notwitlistindmg many additions to the town 
wi thm lecenl years, it still letuns many e\idenccs of 
antiquity, including several medi ei ai buildings The 
paush church of All Saints, the hugest m the count), 
was tebuiit in 1273 by the abbess and nuns of Godstowc, 
Oxfordshire, on the site of an eailici Norman structuie, 
and underwent extensive reconstruction in the beginning 
ot the 15th centuiy The piesent western tower, 10& tect 
m height, was convicted m 1522, and adorned with 
pinnacles in 1753 The style of the building is now 
Eaily English with Decoiated and Pcipendiculai addi 
tions The interim underwent extensive restoration m 
1674, under the dnection of the late G E Street, an<J 
the lestoiation of the extcnoi is at piesent (18b8) m 
progiess For the grammar school, founded m 1555 
by the mayor and buigesses of Wycombe, and now 
undei the dnection of the chanty commissioners, a hand 
some new building evas erected m 1883 The iemams ot 
the Norman hall ot St John the Baptist, incorporated m 
the old school building, with its chapel m the I ally 
English style, adjoins the new building The othci piinci 
pal public buildings aie the guild hall, originally erected by 
the earl of Shelburne m 1757, andafteied and nnpio\ed m 
1659, the liteiary institute, 1651,* the fioe libiaiy, per 
manently endowed by a subscription ot the townspeople 
aftei the premises had been presented by J 0 Gnfhths, 
the High Wycombe hotpital, established m 1875, the 
shambles, elected m 1761 on the site of the old ho & 
market, and the South Bucks auction mart, 1687 Some 
remains still exist ofoDesborough Castle, supposed to have 
been erected foi defence against the Dajjes Theie aie a 
number of almshouses, including those of Queen Lhzabeth, 
endowed m 1563 out of "the revenues of the dissolved 
fraternity of St Mary In 1797 a military college was 
established at Wycombe, which was tiausfeired to Tarn 
ham and the junior department to Sandhurst in 1812 
and 1813 The Frogmoie gardens weie piesented to 
the town by J O GufHhs m 1877 as public pleasuie 
grounds Theie is a common pasturage, 30 acres m extent, 
called the Bye Formerly lace and strawplait making 
were the staple mdustues, but they have been superseded 
by chair making, which of late yeais has greatly increased, 
the number of chairs made annually now* amounting to 
over 1] millions The rise of the industry was duo to the 
beech woods m the neighbourhood , but, m addition to the 
cane and rush bottomed chairs, for which these woods 
supply the frames, chairs of a finer kind aie now also 
made from walnut, cherry, and other more valuable woods 
There are also flour and paper r^ills The borough, which 
is divided into three wards, is governed by a mayoi, six 
aldermen, and eighteen councillors The population of 
the municipal boiough m 1871 (aiea then 122 acres) was 
4811 , m 1880 the area was extended to 400 acres, and 
the population m 1881 was 10,618 The population of 
the parliamentary borough (area 6395 acres), which existed 
till 1885, was 10,492 in 1871 and 13,154 m 1881 

Tiom the charactei of Roman remains found at Wycombe it 
scons to have been an important Roman station Bv the Saxoiib 
% fox tress called Desboiough castle was elected for its defence At 
the Conquest it was a borough town, and was then held by Robert 
Doily or Doyley In the 9th year of Edward I it i everted io the 
crown The meoifioration of the borough is ascribed to Henry 
I* From the 28th of Edwuid I xt letuined two membeis to 


parliament, but m 1867 the numboi was reduced to one and m 
1885 it wis mei^ed in the South or "Wycombe Division of tht 
county Camden, wilting m the bc^mijing of the 17th c ntui), 
sa>s of it, * 1 his town foi higcness ml btaut) comj ties with the 
best in the county, and as it is goveinel 1 y a nnjoi is -justly pic 
leuedto the rest Dui mg the Civil V\ u it was tlie scene ot i 
skii mish between Pi nice Riq cit and the P u li unentari m f nets in 
which the lattu weie deft ikd 
Stc P ul ci s Antiy itus of ttj o ) fc IS b 

WYNTOUN, Andibav or, a Scottish monk who 
flourished at the beginning of the 15th ccntur), w is 
the author of the Orj/gymle G) jny/ if rf S (thud ihe 
chronicle which is m ve/se and has some historic al v ahu 
from* the use made m it of the St Andrews registers, is 
called “original* because it begins with the beginning of tlu 
woild, the second chapter giving an account of the o* cation 
of man The history of Scotland is brought dovv n to the 
death of Bobeit Ilf m 1406 Of the clnomclu himself 
nothing is known except what he tells us in his piolo 0 iu, 
namely, that he was a canon ftgulai of St Andrews, ml 
pnoi of Seifs Inch m Loehleven The chronicle has been 
twice cat efully edited and annotated, — by Macphexson m 
1795, and by David Lamg m 1872-79 

WYOMING, a Temtoiy ot the United States, isPUtc 
neatly rectangulai in shape, having as its boundaries ^ 
^he 41st and 45 th jiarallels of N latitude and the 27th 
and 3ft th meridians west ot Washington South of it 
aie Colorado and Utah, on the west, Utah, Idaho, and 
Montana, on the north, Montana, and on the rast, 
Dakota and Nebraska The iiea is 97,890 squuc mile 

lho surface is gicatly diversified Its mean elevation is Moim 
gieat, being probably not less than 6400 feet The low tims 
est portions of the lemtocy aie along the northern and 
eastern borders, wheie m seveiai places the surface is less 
than 5000 feet above sea level, while its highest points 
exceed 13,000 feet By fax the greater part consists ot 
high plains, which are broken b) numerous mountain ranges 
and ndges, which form parts of the Rocky Mountain system 
This system ^nteis the Temtoiy in the south eastern pirt, 
and traverses it m a north west dnection On the south 
it con ists of thiee members, the Laramie ran^e, which i* 
ciossed by the Union Pacific lailioad at ►Shuman, mi 
the Medicine Bow a»d Park lances, which se panto 
blanches <?f the Noith Platte liver These ian n es run out 
and fall down into the plain in tlir southern put of tin 
Temtoiy leaving for 150 miles a broad flat plateau to ic 
present the Rocky Mountain system The ill delim d sum 
nut of this plateau forms* the parting between tin wxtus 
of the Missouri and Colorado Eastward this plateau 
slopes to the Gioat Plains, and westward to the Green 
aver basin The Union Pacific Raihoad tiaveises it, and 
therefore the traveliei upon till > load sees little of tin 
Rocky Mountains except at a distance Partin r noith 
the mountains rise again fiom this plate iu m sevual 
ranges The prmcip il ot these is that known as the \\ xnd 
River range, which m a sense is continued noithwird 
beyond the noithem boundary of the Temtoiy by tin 
Absaioka ian^e The formei contains the most chvated 
land m the Temtoiy, its highest peak being Fremont's, 
with an elevation of 13,790 feet The latter nngo is in 
its southern part a great volcanic plateau, elevated 10,000 
to 11,000 feet above the sea, while farther north if is 
eroded into very rugged mountain forms About t)u 
point where these ranges join, there is a confused nnss ot 
mountains of great breadth and considerable hughl In * 
this elevated mass use streams flowing to the Atlantic, 
the Gulf of California, and the Pacific The highest peaks 
of these mountains are those known as the Throe Tftons, 
the most elevated ot which, Mount Hayden, has an 
altitude of 13,691 feet East of the Wind River and 
Absaroka ranges, and separated from them by the valley 
of the Wind River and the Big Horn basin, -s the range 
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known as the Big Horn Mountains, winch is lcputcd to 
contain peaks having an altitude of 12 000 Icct ihuse 
ranges form the backbone ot the Tenitory Eastwaid 
fiom the Big lloi i and Laramie langts stretch the plains 
m au almost urbioken expanse, gently sloping to the 
eastward from an altLtude of about 6000 lc a t at the bise 
of the mountains, while southwest of the Wind Bivci 
range is spread the expanse of the G e^n nv 1 1 asm, 
thiough which flows the principal fork ot the ( oioralo 
I iuis The dr arrive system of Wyomm & is somewh n complex 

While the mountainous icgio*s Ste well watered hy 
numerous sticrms, tire bio ad vdlcys and the * uns ate 
poorly supplied with sti earns Many ot those wind* flow 
lull m the mount uns duiing the entne you run efiy 
in summer upon tlio plnns None of the streams are 
navigable The eastern three fourths of the Icmtoiy is 
drained by thc*tnbutmcs of the Missouri to the Atlantic 
Ot this area the Noith Phrfde drains the southern portion 
of the Rocky Mountain system, together with a iai a e part 
ot the plains lying north and east of it Farther noith 
ward and eastward the plains aie drained by the Cheyenne 
rivei The eastern face of the Big Horn mountains is 
drained by the Powdei and Tongue avers, while from its 
western slopes, and fiom the eastern slopes of the Wind* 
River and Absaroka ranges, the Wind River, know % lower 
down in its couise as the Big Horn, coliects the waters 
The Yellowstone, heading in the confused miss of moan* 
tun^ about the noith end of the Wind Rivcl unge, flows 
northwud through a beautiful lake, diaimng the west 
slope of the Absaioka range The Snake, or “ Mad ’ river 
of the early exploiers, heading m the sune mass of 
mountains, flows south westward to seek an exit from 
them, while the Green, whoso sources are m the same 
elevated country, drams the west slope of the Wind River 
range, and flows southward through the broad sage covered 
expanse known as the Giecn nvei basin In the south 
west corner ot the Territory is a small area drained by 
means of Beai nvu into Great Sait Lake 
Geolog} The geological structure of Wyoming is even more 
complicated than its suiface features In the noith 
western comer is an area in which volcanic action, as 
represented m hot springs and geysers, is still aiive, while 
the evidences of volcanic action upon a tremendous scale, 
in recent geological time, are sc< u in the form of sheets of 
lava and volcrnic breccia, which aie spread over the land, 
and from which mountain ranges have been carved Most 
of this region is comprised m theWiiLOWsioMi National 
V Uik (q i ), winch has been set apart from settlement by the 
general Government Many of the mountain slopes sbfiw 
a succession ot the stratified formations, fiom the Tnassie 
downwards thiough the senes The plains region is mainly 
floored by Tertiary and Cretaceous formations, as is also the 
case with the higher plateaus and with the Green riv er basin 
T tuna I ho native i run i of W yoming 1 cst mbits that of the other 1101 th 
west territories iho luget quidmpods, winch were fomieily vuy 
ahun lant, and wlnth ait now not unhe jueutly to be nut with, 
tie tlio guzzly black, and cinnamon lens the North Amuican 
panther, the elk, the moose, two oi thioe sweats of dcei, md the 
mtelopo Upon the pi uns aie seen the giey wolf an 1 the coyote, 
the jack rabbit, the piame dog, and the gopher The buffah, 
which was foimcrly eUicmtly abundant u^on Iho pi uns, is now 
practically extinct 

Flora The eastern plains aio manly grass covoicd, but as one goes 
westward tin grass gia tually dis ippeais, and gives place to arte mibia 
. and gieasewood Forests ire confined almost entirely to the 
mountains, although the high plains mthe Yellowstone Paik, m 
the noith western cornel of the TeruLoiy, ue eovcied with timber 
The forests are composed of quaking aspen upon the lowei slopes, 
succeeded at greater elevations by pmes and spruces, the upper limit 
of timber m tire Tenitory being ibout 10,000 feet abovo the sea 
Climate Wyoming has, in common with most of the western States, 
an and dzmutt In tire anble regions the riinfill as no whom 
sufficient for the needs of agncultuio, and migatron is nnivei sally 
practised. Tljp lamfall ranges m this part of the Tenitory from 
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8 to IT inched being greatei in. the eastern part and limmislnng 
wcdwail Upon the mountains it piobably 1 caches if it does not 
e eted 30 inches tnnually 

The t nq mature lances with the elevation Upon the plains 
an l pi t rus an l nr the vail ys (tils conij i us u & nearly ill tl 
habitude parts of Wyoming the iimuiL tcnii Liatme is between 
40° and r 0° F U]on tit mountains it dm mislies until at an 
xltitulc of 10,000 fat it readies aipcuinatcly the freezing ] omt 

At tl lasf census (1S80) the leu ltoiy contunel 20 7S9 inhabit Pojula 
auls In 1870 thue weie only 9118, sin. wm^ an mcitis of 12b tion 
1 l c lit lire ] ojultlion is iuw (1888) estim ited at not f i fiom 
41 000 Asm ill fiontiu tommumtiis a luge p portion ton 
sists of adult miks In ISbO tl ei weie 11 1>2 miles o%j7 
females lhe picprtioti ot the toici 0 nbom waslai^e tlcicl iu_, 

58 0 of this el iss to 14,9t»J n itivcs 

1 he 1 ti i ltoiy contains ci^lit counties —All my(] ovulation 4026), 
Garbm(34 5 8) Gi ook (2>9), Johns n (6o7) Luamio ((40)) Sweet 
water H561) Umti(2879), ini lietnoiit (forme l since. loSO) lhe 
pmcifal cities aie Cheyenne tlio ciptil win h is situate l upon 
the r*ius ueu the east bise ot the Li mile l upe (] \ liituu m 
1880 456) Laramie Git y nen the \vcst*bise of the s meiim, 

(2096), Riwlms u] on tin hi^lr jlitcau loinnng the itn lit 1 
watershed (1451), m l LvansLni m the south west coiner of tie 
Tenitory (1277) 

llie mdustiHs cl Wy tiring mainly iclite ta tl c luisin^ of tattle Little 
jnd to uining lhe lomci m l istiy is in pqoition tr tlemsug 
liuiuhei of inhabit Hits vaylai 0 c, ml his 1 eui until lecaitly ex 
litmely jiolitabh lire raisin^, cf cattle is unit l on at sli 0 lit 
cqinsc the eafctl(?b mg albwel to iang fieel} o\ i th jUuis, , 

and little piovision is made foi tee lm c md sli It i t \ n m vnnt i 
as the loss fiom exposuie ml staivutnn is nat sufh l ntly b icit to 
wan ant the i Iditional e\[ use 1 1 8S0 ti*. nun Hi of ittk w is 
ictum das 521 213 an 1 slice] isid,2«> In 18S7 tlic rej ntef the 
^ovcinoi stites that the muni ei of c title lias m u ist l ta 7o* 648 
while that of slice] has sli 0 htly hmuuslel l nn, id (88 

Mmesof^oll andsilvei hive Hen woilul to i limitel extent Mining 
near thee ast base of the Wind Riv « ian^e an l ru the a itl wtsteni 
\ ut ot the Tenitoiy, ami al o at the extieme south, m tl e Pnk 
ian D , but tlif \ 10 luetioi^is iusi 0 mii ant On the other hand til 
coil nun s of Y\ y ciiimg aie \oiy valuible they ueu mily situated 
in the southern put ot the Ten ltoiy, at Caibon flock fepmg 
Almy and Iwm Gieel , oil or nr u die Union li iho Raihoal 
lhe pioduetnn in 188b was 829 3u5 t^ns v alucd at 82,4S8,Obo 

As in other Territories, the govnnmcut of*\\>oimng is unlu Covem 
the immediate Jims liction of the United States the exeentue md meut 
] udiei il oflieeis l emg a| pointed l y the j usident lhe licasuiei is 
nppomte 1 1 v the govemoi The Tei ntoiy a le,isl ituio consisting 
ot two houses the members ot which aie elected by tl e je pic 

The aiei of Wyouflng u is m the mam mduitd m the iuutoiy History 
of Louis ana aepuu l ly the Unite l States by [iiuhasc fiom 
I ranee Iho western ] nt was i^uucd by ] 1101 settlement is 
was the case with \\ Islington, Oi gon, and II iho It was a 
^un/ed as i Tcmtoiy m 18fb lhe ^logiess of settlement 
until recent yens been voiy slow, owing to the lihospiUlh 
chan ta of the eoiuitiy along its southern bold l tiavused by 
the Union Pacific i tilioul and to the oceu] ition by ludiins of the 
moie feitilc districts t attci ly , as th^lndians have b#< n i « mov ed 
settlement Ins progressed moie rapidly (IE G* ) 

WYON, Thomas (1792-1617), medilh&t, was luia at 
Birmingham in 1792 He was appi enticed to his fatlici, 
the chief engraver of His Majesty s soils, and studied m the 
schools of the •Royal Academy, London, whue he gamed 
silvoi medals in both the antique and the life class he also 
obtained a gold medal from the Society of Aits He was 
appointed probationary engraver to the mint m ISil, and 
soon after engraved his medal commemorative of the 
peace, and his Manchester Pitt medal In 1815 ho was 
appointed chief engraver j;o the mint, but he sank into 
ill health, and died at Hastings on feeptember 22, 1817, at 
the age of twenty five 

A memoir of 'Wyon with a list of his woiks, aj-jeuiel in the 
Gentleman s Uaqiuim foi Pebnui v 1818 His yomrgei brother, • 
Benjamin Wyon (1802-1858), md his nephews, Joseph fehepliei l 
Wyon (1836-1873) and Alfrel Benjamin Wyon (1337-1884), 
wore also well known medallists lhey successively held tlu 
appointment of duel engraver ot Her M ijesty s seals 

WYON, William (1795-1851), medalii&t, cousin of 
Thomas Wyon, was bom at Birmingham m 1795 In 
1809 he was appi enticed to his father, a die sinker. 
Removing to London, he studied the works ot Tlaxman, 
attended the schools of the Royal Academy, and gained a 
gold medal from the Society of Arts for a copy of the head 
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of Ceres, and a second for an original group. # Li 1816 he 
was appointed assistant engraver to tlie mint, and in 1828 
chief engraver; in 1831 he was elected associate and in 
1838 full member of the Royal Academy. He executed 
coinages for George IV., William IV., and Queen Victoria, 
the Peninsular, Trafalgar, and Cabul medals, the William 
IV. corouation medal, and those of many learned societies. 
He died at Brighton on October 29, 1851. A memoir, 
with a list of his works, by Nicholas Cai lisle, was privately 
ioSJi^d in 1837. * 

WYTTENBACH, Daniel Alight (1746- 1820), . a 
famous classical scholar, was bom at Beni, of a Lundy 
whose nobility and distinction he lo\ed to recall. In par- 
ticular, lie was proud of his descent from Thomas Wytten- 
back, professor of theology in Basel at the end of the 15th 
aud beginning of the 16th cental ies, who numbered the 
Reformer Zwingli ant other distinguished men among his 
pupils. Wyttenbach’s own father was also a theological 
professor of considerable note, fiivt at Beta, and then at 
Marburg. His removal to Marburg, which took place in 
1756, was partly due to old associations, for the elder 
Wyttenbach had studied there under the famous Christian 
Wolif, and embodied the philosophical principles of his 
master in his own theological teaching. Soon after, the 
Wyttenbachs settled in Cennany the groat war broke out, 
and the region around Marlwrg suffered severely, so that 
the scenes and excitement of military life must have 
powerfully affected the growth of the boy's somewhat 
sensitive character. After a careful preliminary education, 
partly in the schools of Bern and Marburg, partly by 
private tutors, and always under thS eye of a severe but 
conscientious and affectionate fathet, young Wyttenbach 
entered at the age of fourteen the university of Marburg, 
and passed through a four years’ course there. His 
parents intended that lie should become a Lutheran pastor. 
The first two years were given up to general education, 
principally to mathematics, “philology,” and history. 
The professor of mathematics, Spangenbetg, acquired great 
influence over young Wyttenbach. He is said to have 
taught his subject with great clearness', and with equal 
seriousness and piety, often<?ef erring to God as the supreme 
mathematician, who had constructed all tilings by number, 
measure, and weight. ^ Philology” in the German univer- 
sities of that age meant Hebrew and Greek. These two 
languages were generally handled by the same professor, 
and were -taught almost solely to theological students. 
Wyttenbach’s university course at Marburg was troubled 
about the middle of Iho time by mental unrest, due to the 
fascination exercised over him by Bunyan’s Pilgrim's Pro- 
gress. Like Buuyan himself, he believed that ho was 
doomed to perdition, and that he had committed the inex- 
piable sin against the Holy Ghost. The disorder was 
cured by Spangenberg. The principal study of the third 
year was metaphysics, which took Wyttenbach entirely 
captive. The fourth and last year was to be devoted to 
theology and Christian dogma. Wyttenbach had hitherto 
submitted passively to his father’s wishes concerning his 
career, in the hope that some unexpected occurrence might 
set him free. But he now turned away from theological 
lectures, and privately devoted his time to the task of 
** deepening and extending his knowledge of Greek literature. 
His father was wise enough to leave him to follow his own 
bent To use Wyttenbach’s own words, he looked up to 
every Greek book as a temple of wisdom. But the 
struggle for knowledge was hard, and taxed ail his powers. 
He possessed at the time, as he tells us, no more acquaint- 
ance with Greek than his ovfn pupils at a later time could 
acquire from him during four months’ study. He was 
almost entirely Without equipment beyond the bare texts 
of the authors. Each author only yielded after a pro- 
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traeted siege. But Wyttenbach was undaunted, and four 
years’ persistent study gave him a knowledge of Greek 
such as few Germans of that time possessed. His love for 
philosophy carried him towards the Greek philosophers, 
especially Plato. He describes himself as walking about 
the meadows near Marburg, conning portions of his text 
of Plato, which ho had taken to pieces for easier carriage. 
During this peilod Rulmken’s notes on the Platonic lexicon 
of Tim&rn fell into his hands. Ilulinkon was for him al- 
most a superhuman being, whom he worshipped day and 
night, and with wlnfin he imagined himself as holding 
conmse^in the spirit. Taking up the works ol Julian, 
lie emended them on the principles of llulmken. When 
Wyttenbach was twenty-two he determined to seek oUe- 
wliere the aids to study which Marburg could not ^afford. 
Ills father, fully realizing the strength of his son’s pure 
passion for* scholarship, permitted and even*ulvised him to 
seek Heyne at Gottingen. Frgm this teacher he received 
the utmobt kindness and encouragement, and he was urged 
by him to dedicate to Ruhnkeu the first fruits of his 
scholarship. Wyttenbach therefore set to work on some 
notes to Julian, Eunapius, and Aristametus, and Heyne 
wrote to Ruhnken to bespeak his favourable consideration 
£or the work. Before it reached him Ruhnken wrote a 
kind letter to Wyttenbach, which the recipient “read, 
re-read, and kissed,” and another on receipt of the tract, 
ip which the great scholar declared that he had not looked 
to find in Germany such knowledge of Greek, such power 
of criticism, and such mature judgment, especially in one 
so young. Wyttenbach was now able with boldness to 
devote himself to the career of a scholar. He studied 
with ardour the works of life great scholars of the Nether- 
lands, and in his morning and evening petitions prayed 
that it might be given him to see Valekenaer and Rultukeri 
in the flesh. By IToynVs advice, he now worked laid at 
Latin, which he knew r far less thoroughly than Greek, anti 
we soon find Heyne praising his progress in Latin style 
to both Ruhnken and Valekenaer. He now wrote to ask 
their advice about his scheme of coming to the Netherlands 
to follow the profession of a scholar. llulmken strongly 
| exhorted Wyttenbach to follow his own example, for ho too 
1 had been ctesigned by his parents for the Christian ministry 
in Germany, but had settled at Leyden on the invitation 
of Hemsterhuis, Valckenaer’s answer was to tbo same 
effect, but he added that Wyttenbach’s letter would have 
been pleasanter to him had it been free from excessive 
compliments, These letters were forwarded to the elder 
Wyttenbach, with a strong recommendation from Heyne. 
TlJJp old man had been himself in Leyden in his youth, 
and entertained an admiration for the scholarship of the 
Netherlands; so his consent was easily won. Young 
Wyttenbach reached Leyden in 1770. According to his 
own description, he approached the gates of the city with 
a feeling of religious awe such as might have passed over 
an ancient visitant to Athens and tlie Acropolis. As he 
neared Rulmken’s door, the words of Homer “ surely there 
is some god within ” were in his mind. He was delighted 
to find the great man entirely free from the pomposity 
and assumption which had made many of the German 
professors disagreeable to him. A year was spent with 
great contentment, in learning the language of the people, 
in attending the lectures of the great “duumviri” of 
Leyden, and in collating MSS, of Plutarch. At the end of 
1771 a professor was wanted at Amsterdam for the College 
of the Remonstrants. By the recommendation of Ruhnken, 
Wyttenbach obtained the chair, which he filled with groat 
success for eight years. His lectures took a wide range. 
Those on Greek were repeated also to the students of the 
university of Amsterdam (the “Athenaeum”). In 1775 
a visit was made to Paris, which was fruitful both of new 
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friendships and of progress in study, About this time, on 
the advice of Rulmken, Wyttenbach began the issue of his 
Bibliotheca Critica , which appeared at intenals lor the 
next thirty years. TLio object professed in the preface 
was to help in rescuing classical studies from the neglect 
into which they had fallen, by creating an interest in 
new works of meiit, through critical notices, embody- 
ing the results of original research by the writer himself. 
It was in fact a kind of ciitical review wiitten by one 
man. The methods of criticism ejnplo^ed were in the 
main those established by ilemsferhuis, and canned on by 
Vakkenaer and Ruhnken, and the publication inet # with 
acceptance from the learned all over Europe. In 1777 the 
younger Bunnann (“ Bnrmannus Secundus ”) retired from 
his professorship at the Athemeum, and Wyttenbach 
hoped to sim-eecl him. When another received the appoint- 
ment, ho was sorely discouraged. Only his regard for 
Ruhnken and for Dutch* freedom (in his own words 
“Rulinkeni et Batavai libortatis cogitatio ”) kept him in 
Holland. For fear of losing him, the authorities at 
Amsterdam nominated him in 1779 professor of philosophy. 
Some of his lectures given in this capacity 5 ^ere worked 
up lor publication ; in particular a treatise on logic belongs 
to this period. In philosophy Wyttenbach never shook of 
the influence of Wold, and the Kantians were irate because 
lie failed to appreciate their master. In 1785 Toll, 
Ihirmann’s successor, resigned, and Wyttenbach was at 
once appointed to succeed him. Ilia full title was “ pro- 
fessor of history and eloquence and Greek and Latin liter- 
ature, lie had hardly got to work in his new oftw e when 
Valckenaer died, and he received a call to Leyden. Greatly 
to Eulinkon’s disappointment, he declined to abandon the 
duties he liad so recently undertaken. In 1787 began the 
internal commotions in Holland, afterwards to be aggra- 
vated by foreign intedorence. Scarcely during the re- 
maining thirty-three years of Wyttenbach’s life was there 
a moment of peace in the land. He held Entirely aloof 
from factions, ami yearned continually after quiet and 
reconciliation. About this time two requests w r ere made 
to him for an edition of the Montlia of Plutarch, for which 
a recension of the tract “ De sera#numinis vindieta ” had 
marked him out in the eyes of scholars. Ore request 
came from the famous ‘SSocielas Bipontina,” the other 
from the delegates of the Clarendon Press at Oxfoid. 
Wyttenbach, influenced at once by the reputation of the 
university, and by the liberality of the Oxonians in 
tendering him assistance of different kinds, declined the 
offer of the Bipontine Society, — very fortunately, since their 
press was soon destroyed by tlio French. The fortune* of 
Wyttenbach \s edition curiously illustrate the text “lmbent i 
sua fata H belli/ The first portion was safely conveyed to 
Oxford in 179 k Then war broke out between Holland 
and Great Britain. Randolph, Wyttenbarh’s Oxford 
correspondent, advised that the next portion should be 
sent through the British ambassador at Hamburg, and the 
MS. was duly consigned to him “in a little chest well pro- 
tected by pitch.” After sending Randolph a number of 
letters without getting any answer, Wyttenbach in disgust 
put all thought of the edition from him, and a shudder 
ran through his frame whenever Plutarch was mentioned. 
At last, after simultaneous letters had been despatched to 
a good many delegates of the Clarendon Press, the missing 
box was discovered in a forgotten corner at Hamburg, 
where it had lain for two years and a half. The work 
was finally completed in 1805. Meanwhile Wyttenbach 
received repeated invitations to leave Amsterdam, which 
were refused. One came from his native city Bern, 
another from Leyden, where vacancies had been created 
by the refusal of professors to swear allegiance to the new 
Dutch republic set up in 1795, in which Wyttenbach had 


acquiesced/ But he only left Amsterdam in 1799, when 
on Rulinken’, s death he succeeded him at Leyden. Even 
then his cliiet object m removing was to facilitate an 
arrangement by which tlio necessities of his old masters 
family might be ielkucd IBs lemoval came tuo late in 
life, and he was never so happy at Leyden as lie had been 
at Amsterdam. Before # 3ong appealed the ever delightful 
Life of Da ml Unlink en. Though written in Latin, this 
biography desenes to rank high in the modern literature 
ot its class. It is composed in a style that is lucid, flowing, 
and graceful, not imitated fiom any one ancient anchor, 
but (a tew grammatical matters apait) such as we can 
imagine that some gitLed Roman of the classical time 
might well have struck out fur himself. One ol Rulmken’s 
friends called it “a Milesian tale,” partly Horn the fascin- 
ation of the .style, and partly because the book often took 
such a wide range that Ruhnken lost amid extended 
observations springing out of his relation to the dassical 
studies of his age. Oi Wytfcenbaelis life at Leyden there 
is little to toll. The continual changes in state affairs 
greatly disorganized the unnersities of Holland, and 
Wyttenbach liad t) woik in face of much detraction ; still 
his success as*a teacher was very gieat. In 1805 he 
narrowly escaped with his life from the great gunpowder 
explosion, wind \ killed 150 people, among them the Greek 
scholar Luzac, Wyttenbach Vcolleagne in the unhersity. 
One of W 3 ttenbach’s letters gi\es a vhid account of the 
disaster. During the last yea is of his lilo he sulk red 
severely from illness and Incline nearly blind. After the 
conclusion of lib edition of Platan lib Alouilia in 1805, 
the only important vftwrk he was able to publish was his 
well-known edition of Plato’s Pha </a Many honours were 
conk 1 red upon him both at home and abioad, and in 
particular he was made a member of the Eiench institute 
Shortly before his death, be ol Gained the licence of the 
king of Holland to many liis sisterb daughter, Johanna 
Gallion, who liad for twenty years devoted herself to him 
as lioio-ekeeper, secretary, and aide* in his studios. Tie 
sole object of th^maiiiage was to secure for 3icr a 1 >< tter 
prouMon after lur husband s death, because as the widow 
of a protestor she w oulil be entitled to a pension. Johanna 
Galiien was a woman of remaikable culture and ability, 
and wrote works held in great repute at that time. C/n 
the festival of the tercentenary ot the foundation of the 
university of Marburg, celebrated in 1827, the dogiee of 
doctor was conferred upon l»r, Wyttenbach died ol 
apoplexy in 1820, and he was buried in the garden ot his 
country house near Amsterdam, within sight, as he noted, 
of the dwellings of Descartes and Bocrlma\o. 

Although his work can haully be sit 011 the same levil 'i^ that 
of Hemstuhids* Valckoimoi, and Ruhnken, yd ho was a vn 
emiut nt exponent ot the sound m< thuds of aiticism width they 
established. These four men, mine than any others uft< r Rent ley, 
laid the foundations ot Greek scholarship ns it exists to-day. Tite 
pi poise study of grammar, syntax, and sty Je,%nd tho cart f ul < 1 iti< ism 
of texts by tiro light of thu best nnmusaipt cviduice, were upheld 
by tin so scholars rn the Netherlands w hi 11 they were almost uitiridy 
neglected elsewhere on the Continent, and w 7 ere only put sued wbh 
partial success in England. * Witten bach may fairly bertg.udnl 
as closing a great pcuod in the history of scholarship. He lived 
indeed to see the now birth of German classical learning, but hi-> 
work was done, and he was uriatleetul by iL. Wjtteubueh’s 
entieism was less rigorous, precise, and niasterh, but perhaps more 
sensitive mid ‘■ympathetie than that of his great pwhtfssors in? 
the Netherlands. In actual ai qimintnuce with the philosophical 
writings ot the ancients, he Improbably never been surpassed. t In 
character he was upright uid simple-minded, but* shy and retiring, 
and often failed to make himself appreciated. Ilfs lilo was not 
passed without slide, hut his few friends were wamily attuhert to 
him, and Ms many pupils were for the most part his enthusiastic 
admirers. 'Wytteiuradds biography was wiitten in. a somewhat 
dry and lifeless manner by Mahne, one of his pupils, who also 
published some of his letters. His Ojpiwvtfi, other than those 
published in the Bibliotheca, UrtUca , wen* collated in two volumes 
(Leyden, 1828 ). (L & K.) 
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X represents the Phoenician letter Samekli, to which the 
old Ionian 3E is singularly close in form. This 
form is familiar to Greek .students, because it belongs to the 
alphabet that supetseded the alphabet of the Eubuean type 
which was first in use at Athens.* But the Liibcean form 
of the letter w T as + (^ Ge Boehl, I.G.A ., No, 372) ; and this 
form went w ith tlic Fiiiboean alphabet of CJhaicis to the 
western Hellenic world, and passed in Italy into the form 
X, ■which survives with us. The history of the symbol in 
Italy is not, however, perfectly clear, because in the 
extiemely archaic alphabets of Caere and Formello woifind 
not only -phut also^ symbol E3, and this has the place 
of Xt in the Ionian alphabet, whereas + stands after U, 
instead of in its proper place, which has been thus usurped 
by this huge and otherwise unknown intruder. There 
would he no difficulty in supposing that + is only a curtailed 
portion of the fuller form, and that the two survived for a 
time side by side in the alphabet, perhaps ^ith some differ- 
entiation of value, were it not that this is inconsistent with 
the ultimate derivation of the Italic alphabet from Chalcis, 
where the large form* certain ljt does not appear. The name 
Xi (ksi) is clearly Greek, not, like the names of the letters 
in general, borrowed from the Phcenician. It is obviously 
modelled upon Psi, just as Psi was itself modelled upon Pi. 
The value of the sound in Phoenician was probably a strong 
sibilant, with a weak guttural preceding. In the old inscrip- 
tions ot the JSgean Islands — Thera, IKaxos, <fcc. — we find a 
doubly symbol KM (ie. } fa) ; in Naxos w r c find also XX 
and 82 (i.c., hs), which indicates a guttural breathing 
before the s; and in old Attic inscriptions also we find XX. 

But this same symbol X hacl another very different 
value in Greece from fa, and by this value, i.e., a guttural 
aspirate, hh or ck 3 it is*familiar to Greek students under the 
name Chi. This value is confined to alphabets of the Ionian 
type. In the islands w T e fincl Kfl or KH, also 4>0 at 
Thera, digraphs being employed in the same manner as 
for fa and This same guttural sound is represented 
iff alphabets of the Eubnean type under the form ^ or 
which appears naturally in the Caere alphabet, but in tbo 
derived Italian alphabets was retained by the Etruscan 
only. In Greece it was^ound in Boeotia and the Pelo- 
ponnesus : e.g., it appears on the tripod at Delphi set up 
by the Lacedaemonians to commemorate the victory of 
Platsese. But in the Ionic alphabet alone this same symbol 
has a totally different value, to wit, ps, and to this value 
the Greeks gave the name Psi. It is noteworthy that the 
old Attic way of writing this double sound was <$> X. The 
origin of this second X and that of its companion T is 
very uncertain. The Attic writings above mentioned, and 
the $ 8 of Thera, give colour to the idea that X and # 
may be survivals of a ruder alphabet, superseded by the 
Phoenician, with the values h andjp. On the other hand, it 
does not seem impossible that with the value ch, may 
be a descendant of the useless ^ (koppa), obtained by 
opening out the circle (Taylor, Alphabet , ii. 93) ; but the 
-same writer maintains that X is a variation of K, which 
seems very improbable. It is at least as credible that it 
is a variant of Samekh, in which the guttural element of 
the original complex sound superseded the sibilant. 

There is nothing noteworthy in the history of x in 
English, In French, w Y hen medial, it has generally passed 
into as in lamer (from laxare ) ; and it has the same 
sound, even when written, as in soixante. It is frequently 
found at the end. of words owing to a mis-writing, the 
contraction for final m having been confounded with it, 


as in plurals, yeux, animaux , &c., where the n has been 
added again, also in epoux (esponsus), faux (falsus), roux 
(ras&ns), &c. Not unnaturally the x has been substituted 
still further, as in prir\ in other cases, like ciou, we 
have probably a learned imitation of the Latin. Italian 
also substitutes ss for f, as hi massimo for maxima *, hmuria , 
<fee. On*# in Spanish, se*e vol. xxii. p. 350. 

Xj£L AP A. See J ala? a, 

YANTHUS, an ancielit city of Lycia (tpv.), on the river 
Xanthua, about 8 miles above its mouth. It is chiefly 
memorable in history for its tw r o sieges, and the desperate 
but unavailing resistance made on both occasions. The 
first siege was by the Per&ian^eneral Harpagus (see vol. 
xviii. p. 566), when the acropolis was burned and the 
inhabitants, with all their possessions, perished (Herod., i. 
176). The city -was afterwards rebuilt; and in 42 B.c. it 
w r as besieged by the Homans under Brutus. It was taken 
by storm and^set on file ; and the inhabitants, refusing to 
Surrender, all perished in the flames. During its prosper- 
ity, Xanthus contaiiied many fine temples and other build- 
ings, extensive icmains of which, in excellent preservation, 
were discovered by ftir C. Fellows (E reunion in Asia 
Minor , 1839). A largo collection of marbles, chiefly 
sepulchral, from Xaulhus is now in the British Museum. 

XAYIEB, PuANOtsco (1506-1552), surnamed the 
“Apostle of the Indies,” the youngest son of Juan 
de Jasso, privy councillor to Jean d’Albret, king of Na\arre, 
and his wife Maria Azpilcueta Xavier, sole heiress of two 
noble Navarrese families. He was horn at his mother’s 
castle of Xavero or Xavier, at the foot of the Pyrenees and 
close to the little town of IRanguesa, on 7th April 1506, 
according to family register, though hE earlier biographers 
fix his birth in 1497. Following a Spanish custom of the 
time, which left the surname of either parent optional 
witli children, he w Y as called by his mothers family name, 
and grew up tall, strong healthy, and active both in mind 
and body, *rith a lively, cheerful disposition. Ho showed 
no taste, however, for the career of arms, and early dis- 
closed a preference for literary pursuits. His father 
accordingly strained his slender resources to seud him, in 
1524, to the university o£ Paris, then much frequented by 
Spaniards, where he entered the College of St Barbara, and 
made such rapid progress that he w r as appointed in 1 528 
lecteirer in Aristotelian philosophy at the College do Beau- 
vais, In 1530 he took his degree as master of arts. Tim 
same year which saw his nomination as lecturer at the 
university saw also the arrival there of the man who was 
to mould his destiny and that of Ids chamber-mate Pierre 
le Fevre, namely, Ignatius Loyola, even then meditating 
the foundation of his celebrated institute (see Jkkuits, vol. 
xiii. p. 652). Ignatius speedily recognized in Xavier the 
qualities which made him the first missionary of Ids time, 
— and set himself to win him as an associate in his 
vast enterprise. Xavier, after a protracted resistance, 
yielded to the spell, and was one of the little hand of se\ou 
persons, including Loyola himself, wffio took the original 
Jesuit vows and founded the company, on ]5th August 
1534, in the crypt of Notre Dame de Montmartre. They 
continued in Paris for two years longer, though there is 
some uncertainty whether Xavier retained his chair ; but 
on 15th November 1536 they started for Italy, to concert 
with Ignatius (then in Spain, but purposing to join them) 
plans for a mission to convert the Moslems of Palestine. 
About Epiphany-tide 1537, after a journey attended with 
much fatigue and some danger, owing to disturbed 
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posture of political affairs, they arrived in Yenice, where tribeengagedinthepearl-fishery,hadrelapsedmtoheathen- 
they found Ignatius awaiting them. As some months must ism after having professed Christianity He laboured 
needs elapse before they could sail for the Holy Land, assiduously amongst them for fifteen anrl 

Ignatius determined that the time should be spent partly end of 1543 returned to Goa to procure colleague* for the 
in hospital woik at Venice and later in the jouihcy to mission. Travancoie was his next field of action and theie 
Rome, there to obtain their credentials. Accordingly, he is said to have succeeded in foundin'* no fewer than forty 
Xavier devoted himself lor nine weeks to the care of the five Christian settlement, each with numerous converts 
patients in the hospital for incurables, at the end of which It is to be noted that his own letters contain both at this 
time he set out with eight companions for Rome, where time and later on, express disproof of his possession of 
* Pope Paul III, received them favourably, sanctioned their that miiaculous gift of toftgues with which he was credited 
enterprise, and gave them faoil1ties*for obtaining ordina- even in his lifetime, and which is attributed to hi™ +U« 
tion. Returning to Venice, Xavier was ordained^riest on Breviary office for his festival. Not only was he obliged 
Midsummer Day 1 537 ; but the outbreak of war between to employ interpreter but lie relates that inthoir absence 
Venice^and Turkey put an end to the Palestine expedition, lie was compelled to use signs only and he never appears 
Hereupon the companions agreed to disperse for a twelve- to have displaced any special aptitude for acquiring new 
month’s home mission work in the Italian cities, and Boba- languages. He sent a missionary to the isle of Manaar 
dilla and Xavier betook themselves, hist to Monselice, and himself visited Ceylon, w hoi e Improved unsuccessful 
thence to Bologna, where they remained till summoned to in an effort to invoke Portuguese interference in a dynastic 
Rome by Ignatius at the close of 1538, to consider his dispute, and betook himself tlience to Meliapur the tradi- 
plans for erecting the company into a religious order, with tionary tomb of St Thomas the apostle, which he readied 
a formal constitution under papal sanction. The draft in April 1311, continuing there four months His next 
rules were signed by the whole number on 1 13th April sphere of actiVe work was Malacca, which lie reached on 
1539, thougli it was not till 13 10 that the pope’s confirma- 25th September,! 3 15, and where he remained another four 
tion was given, nor was it published till 1511. VTiilt months, but had comparatively little success and abandoned 
tlie remaining members dispersed anew*for work in various it at last as wholly intractable. While there he addressed a 
parts of Italy, Ignatius retained Xavier at Rome as secret- letter to King John of Portugal, urgim? hi m to set up the 
ary to the new institute. Meanwhile John HI., king qf Inquisition in Goa to repress Judaism and was readily 
Portugal, had resolved on sending a mission to his East listened to, although the actual erection of the tribunal 
Indian dominions, and, at the instance of his minister did not take place till 1560, some vcais after his own 
(fovea, applied through his envoy Pedro de Mascareulias death. After a missionary expedition to Amboyna and 
to the pope for six Jesuits to undertake the task. Ignatius other isles of the Molucca group, he returned to Malacca 
could spare but two, and chose 'Rodriguez and Bobadilla for in July 1547, and fotmd three Jesuit recruits froinEurono 
the purpose ; and the former set out at once for Lisbon to awaiting him. An attack upon Malacca by the sultan of 
confer w ith the king. Bobadilla, s$nt for to Rome, arrived Aeheen, which the governor was disinclined to punish 
there just before Mascarenhas was about to depart, but aroused the wailike temper whi$h slumbered in Xavier’s 
fell too ill to respond to the call made on him. Hereupon breast, and he compelled the organization of an expedition 
Ignatius on 3 5th March 1540 told Xavier i# leave Homo to chastise the imaders, which proved a triumph and 
the next day with Mascareulias, in order to join Rodriguez much increased his local influence. While in Malacca lie 
in the Indian mission. Xavier complied, merely waiting met one IlainSiro, a Japanese ex'ile (known to the bio- 
long enough to obtain the pope’s benediction, and set out graphics as Anger), whose conversation hied him with zeal 
for Lisbon, where he was presented to the king, and soon for Llie conversion of Japan. Jlut he first paid a series of 
won his entire confidence, attested notably hp procuring visits to the scenes of his former labours and then return- 
for him from the pope four briefs, one of them appointing ing to Malacca, took ship for Japan accompanied by HaTi- 
3iim papal nuncio in the Indies. On 7th April 1541, Ills Siro, now known as Paul of the Holy Faith After a 
thirty-fifth birthday, lie sailed from Lisbon with Martin perilous voyage they reached Kagoshima * at the south 
Alphonso de Souza, governor o[ India, and, refusing all of Kiusiu, the southernmost of tge farmer Japanese islands 
accommodations for the voyage offered him, except a few and in the territory of the claimio of ftatsuma Rate- 
books and some clothing, lived amongst the common sailors sbima was Ean-Siro’s birthplace and ho was himself 

on board, ministering to their religious and temporal nefds, heartily welcomed by his friends whom he induced to 
especially during an outbreak of scurvy. After five months’ extend their good-will to his companions. The daimio 

voyage the ship reached Mozambique, where the captain who desired ta secure the Portuguese trade was friendly 

resolved to winter, and Xavier was prostrated with a severe at first ; but, finding that the merchant vessels preferred 
attack of fever. When the voyage was resumed, the ship the safer anchorage of Firando (or Hirado) far to the north 
touched at the Mohammedan town of Molinde, whose of his fief, he withdrew his permission to preach and 
sultan told Xavier of the marked decline of Islam. But threatened converts with the penalty of death. Xavier 
neither there nor at the island of Socotra, the next point judged it well to move elsewhither and travelled on foot 
of arrival, where Christianity was equally declining, was to Firando, making som^converts on the road and nrov- 
the missionary able to remain long enough to attempt ing far more successful at Firando itself than in Kagoshima 
any work ; and he finally reached Goa on 6th May 1542. Thence he proceeded to the capital of the empire^the city 
Exhibiting his brief to Jouo d’ Albuquerque, bishop of then known as Miako, subsequently as Kioto and now as 
Goa, he asked his permission to ofliciate in the diocese, Saikio or “western capital” But the mikados or emperors 
and at once began a mission, walking through the streets had been little more than puppets under the control of* 
ringing a small bell, and telling all those attracted by its the shoguns or hereditary commanders-in-chief for some 
sound to come themselves, and send their children and centuries before this time, so that Xavier judged that he 
servants, to the “Christian doctrine” or catechetical instruc- could work more effectually at the courts of the great 
tion in the principal church. He spent five months actively daimios than at that of their nominal sovereign. Ho also 
employed in Goa, where he is stated to have effected much noticed that asceticism and poverty had no such attractive 
reformation in morals, and then turned his attention to power in Japan as they had exorcised in India, and deter- 
the fishery coast, extending from Cape Comorin to the mined to try the effect of some measure of pomp and dis- 
Paumbum gass, where ho had heard that the Paravas, a play on his return from Miako* M akin g but a brief stay 
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at Firando, he went to AmangucM (Yamagnelli), capital of 
Suwo, and there presented himself to the daimio in some 
state, bringing him valuable presents. He was allowed 
to preach, and had some success, which encouraged him 
to proceed to Fucheo, capital of the fief of Bungo (Hugo), 
where his mission prospered more than anywhere else in 
Japan ; and, feeling that ho eovld now safety leave the 
work in other hands, ho quitted that empire in 1351, in- 
tending to attempt next the comersion of China. On 
board the “Santa Cruz, 1 ' the v&bel in which he sailed to 
Ma&eca, lie discussed this project with Diego Pereira, the 
captain, and de\ised the plan of persuading the -viceroy of 
Portuguese India to despatch an embassy to China, in 
whose train he might enter, in despite of the law which 
then excluded foreigners from that empire. He reached 
Goa in February 1332, and after settling some disputes 
which had arisen in &L absence obtained from the viceroy 
consent to the plan of a Chinese embassy and to tlie 
nomination of Pereira as envoy. Largo sums for the 
necessaiy expenses were contributed by the treasury, by 
Pereira himself, and by subscriptions from private persons 
interested in the missionary part of tho sclfemo. Xavier 
left India on 25th April 1552 and betook himself to 
Malacca, there to meet Pereira and to rc- embark orw the 
“Santa Cruz.” But Alvaro cV Ataidc, governor of Malacca, 
had a private gmdgo against, Pereira, and besides desired 
the Chinese embassy for himself, and therefore threw diffi- 
culties in the way of the expedition, though Xavier, 
anticipating something of the kind, had procured for him 
the high office of captaincy of the neighbouring seas, and 
had also provided himself with stringent orders from the 
viceroy for the furtherance of his Object, with threats of 
punishment for disobedience. Ataide, however, paid no 
attention to them, and laid an embargo on the “Santa 
Cruz.” Xavier, who with characteristic modesty bad 
kept his dignity as papal nuncio .private (save for exhibit- 
ing the brief to the bishop at Goa on his first arrival in 
India), determined travail liimbclf of it now, and desired 
the vicar-general of Malacca to inform Jhe governor, and 
to remind him that such as impeded a nuncio in the dis- 
charge of Ids office were subject to excommunication by 
the pope himself. Ataide paid no more regard to the papal 
brief than ho lxad don*} to the viceroy’s letter, and even 
charged Xavier with having forged it, — if not both docu- 
ments, — while the people of Malacca sided with him against 
Xavier anc^ Pereira. At Jast, however, ho agreed to a com- 
promise, The embassy was stopped and Pereira detained, 
while some of the governor’s people were substituted for 
as many of the crew of the “Santa Cruz,” in which Xavier 
and two companions were allowed to proceed. The vicar- 
general asked him to take formal leave of thcr governor; but 
he refused, saying that they would meet no more till the 
day of judgment, when Ataide must give account for his 
resistance to the spread of the gospel, and, shaking the 
dust of Malacca from his shoes, ho embarked 16th July 
1552. After a short stay at Singapore, whence he de- 
spatched several letters to Indi^ and Europe, the ship at 
the end of August 1552 reached San-chan (Chang-chuang), 
an island at no great distance from Canton, which served 
as port and rendezvous for Europeans, not then admitted 
* to trade directly with China. Xavier was seized with fever 
soon after his arrival, and was, in addition, delayed by the 
failure of the interpreter ho had engaged, as well as by 
the reluctance of the Portuguese to attempt the voyage to 
Canton for the purpose of landing him. He arranged for 
his passage in a Chinese junk and had made all other 
preparations for starting, when he was again attacked by 
fever, and died on 2d December 1552. He was buried 
close to the cabin where he had died, but his body was 
Jfrter transferred lo Malacca, and thence to Goa, where it 
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still lies. He was beatified by Paul V. in 1610 and 
canonized by Gregory XV. in 1621. 

The chief authorities for tho life of St Francis Xavier are De Vita 
Scmefi Franasn Xavei n Lib ri VI. , by the Jesuit Toisellino (Tui- 
sellnius), Koine, 1596, oi which theie is a vigorous .English veision, 
Paris, 1632 ; another biography by Lueena, Lisbon, 1600 ; his 
Letters , published in seven books by the Jesuit Poussines (Pos- 
sums), Homo, 1607 ; a fuller collection of the Letters by another 
Jesuit, Mencbacfia, Bologna, 1795, tianslated into Fiench by Leon 
Pages, Paris, 1854 ; Fana y Sou/a, Asia Pan tuejuesa, Lisbon, 1655 ; 
Bouhouis, Vie de St Fiangois Xavier, Paris, 1681 ; Baitoli, Ana, 
pari i, Kome, 1653 ; JE. J. Coleridge, Life and Lcttns of St 
Faun is Xann\ London, 1875 ; while a giaphic sketch of the more 
st liking fyisodcs is to be found in Sir James Stephen’s aiticle on 
the * Founders of Jesuitism,” lepiiuted in his Essays in Ecd< st- 
atical Jjiuynqrfiy, London^ 1819. (It. F. L ) 

XENIA, a city of the United States, the count/ scat of 
Greene county, Ohio, is situated in the midst of a rich 
agricultural region, and on the Pittsburg, ^Cincinnati, and 
St Louis and tho Dayton, For4 Wayne, and Chicago Hail- 
ways. It is one of the oldest cities of Ohio, having been 
laid out in 1803. It is the seat of the Methodist Episco- 
pal Xenia college (1850), a Presbyterian theological semi- 
nary (179^), and Wilberforco university (1863), this last 
designed for the education of coloured youth of both sexes. 
^Tlie population in 1880 was 7026. 

XENOCFiATE>S» of Chalcedon, scholarch or rector of 
the Academy from 339 to 314 n.<‘., was born in 396. 
Removing to Athens in early youth, he became the pupil 
of the Socratie iEschines, but presently joined himself to 
Plato, whom he attended to Sicily in 361. Upon his 
master’s death (347 u.o.), in company with Aristotle lie 
paid a visit to Hermias at Ataineus. In 339, Aristotle 
being then in Macedonia, Xvnocrates succeeded Speusippns 
in the presidency of the school, defeating his competitors 
Menedemus and IFeracleides by a few votes. Ou three 
occasions ho was monitor of an Athenian legation, once to 
Philip, twice to Antipater. Soon after the death of 
1 )emosthene^ in 322, resenting the Macedonian influence 
then dominant at Athens, Xenocrates declined the citizen- 
ship offered to him at the instance of Phot ’ion, and, 1 m ing 
unable to pay the tax levied upon resident aliens, was, it 
is said, sold, or on tho point of being sold, into slavery. 
He died ii^314, and wa?sueceeded as scholarch by Polenton, 
whom he had reclaimed from a life of profligacy. Besides 
Polemon, tho statesman Phocion, Chmron tyrant of Pellene, 
the Academic Grantor, the Stoic Zeno, and Epicurus are 
alleged to have frequented his lectures. 

Xenociates’s earnestness £nd strength of character won for him 
univoisal respect, ami stories weio xemcmbcied in proof of hn 
purity, integrity, and benevolence. Wanting in ijimkiuss ot 
apprehension and in native grate, he made up foi these <k h< ienen 
by a conscientious love of truth and an untiring industry. Le^s 
original than Speusippus, he adhered more closely to the lctt< i of 
Platonic doctrine, and U amounted the typical representative of 
the Old Academy. In his writings, which vine immeious, lie seems 
to have covered nearly the whole of the Academic piogiamme ; but 
metaphysics and ethics were the subjects -which principally ongngtd 
his thoughts. He is said to have invented, or at least to have 
emphasized, the tiipaitition of philosophy under the heads of 
physic, dialectic, and ethic. 

In his ontology Xonootates built upon Plato’s foundations : that 
is to say, with Plato lie postulated ideas or iiumbeiN to be the 
causes of nature's oiganic products, and derived these ideas or 
numbers from unity (which is active) and pluiality (which is pn s- 
ive). But he put upon this fundamental dogma a new interpieta- 
tion. Accouling to Plato, existence is mind pluuli/ul; mind 
as a unity, i,e. t universal mind, apprehends its own plurality as 
eternal, immutable, intelligible ideas; and mind as a plurality, />., 
particular mind, perceives its own plurality as tiansitmy, mutable, 
sensible things. The idea, inasmuch as it is a law of universal 
mind, which in particular minds produces aggregates of sensations 
called things, is a “determinant ” (irtpas $x* v h nnd as such is 
styled “quantity” (roriv) and perhaps “number” ; hut 

the ideal numbers are distinct from arithmetical numbers and tlm 
elements of ideal numbers fiom the elements of arithmetical num- 
bers. Xenocrates, howevci, failing, as it would seem, to grasp tho 
idealism which was the metaphysical foundation of Junto's theory 
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of natural kind 5 *, took lor liis principles aiithmetical unity and 
plurality, and accordingly identified ideal nuinbeis with arithmetical 
numbeis. In tlm^ levelling to the crudities of certain Pytha- 
goreans he laid himseli open to the criticisms of Aristotle, 'who, 
in his Metaphysics, recognizing amongst contemporary Platomsts 
thiee principal groups — (1) those who, like Plato, distinguished 
mathematical and ichal numbers ; (2) those who, like Xerrouatcs, 
identified them; and (d) those who, like Speusippim, postulated 
mathematical numbers only — has much to say against the Xeno- 
aatean inteipiotation of the theory, and in par timin' points out 
tlut, if the ideas are miruheis made up ol authniftical units, they 
not only cease to ho principles but aUo become subject to aiithmeth al 
operations. Xenociates’s theory of inoigai^e nature was substanti- 
ally identical with the theoiy of the efanents which is piopounded 
in the Timoeus , 53 U s q. Xeveitheles'C holding that ev<?y dimen- 
sion has a piinciple or it* own, he lejectcd the deiivation ol the 
elemental solids — pyianud, octahedron,^ icosihedi on, and cube— 
fiom tiiAigular surfaces, and in so fai approximated to atomism. 
Moreover, to the tetrad of simple elements — namely, lne, an, watei, 
eailh — lie add^d the irifXTrrr} overta, etlnr. 

Ills cosmology, ^vhicli isdiawn almost entiicly fioin the Tinnens, 
and, as he intimated, is not to 1^ regarded as a cosmogony, should 
he studud in connexion with his psychology. Soul is a self-mov- 
ing number, dciivcd fiom the two fumlainenlal principles, unity 
(tV) and phnality (8vhs adpio-ros), whence if obtains its poivcis of 
rest and motion. It is incoipoieal, and may exist apait fiom body. 
The inational soul, as well as the national soul, is immortal. The 
univase, the heavenly bodies, man, animals, and*piosumal)ly 
plants, are each of them endowed with a soul, wdiiclys moie oi less 
perfect according to the position which it occupies in the dcscend-t 
ing scale of ei cation. With this Platonic phiibsopheme Xer^crates 
combines the ounent theology, identifying the univeise and the 
heavenly bodies with the greater gods, and leseiving a place be- 
tween them and mortals for the lcssei divinities. 

If the extant authorities are to be ti usted, Xenociatos recognized 
tlnee grades of cognition, each appropriated to a region of its own, 
— namely, knowledge, opinion, and sensation, having for their re- 
spective objects supra -celestials or idc as, celestials or sf ais, and infra- 
cclestials or things. Even here the mythological tendency displays 
itself, — vopra, dot-aerra, and alcOTjrd being severally committed to 
Atropos, Lach< sis, and Clotho. Of Xeno< rates's logic we know only 
that with Plato lie distinguished rb kolO ’ aM and t 6 7rpds n, le- 
jecting the Aiistotolian list of ten categories as a superfluity. 

Valuing philosophy chielly for its influence upon couduct, Xeno- 
crates bestowed especial attention upon ethics. The catalogue of 
liis works shows that he had wiitteu iaigoly upon 1 h> subject ; but 
the indications of doctrine which have suivived aie scanty, and 
may he summed up in a few sentences. Tilings die goods, ills, or 
neutrals. Goods die of thiee soils— mental, bodily, external ; but 
of all goods viitue is incomparably the greatest. Happiness con- 
sists in the practice of viitue, the requisite powers and opportunities 
being presupposed. Hence the virtuous man is al\yys happy, 
though his happiness cannot bo peifcot unless ho is adequately 
provided with personal and extraneous advantages. The virtuous 
man is puie, not m act only, hut also in heart. To the attainment 
of viitue the best help is philosophy ; for the pliilosophei does of his 
own accord what others do under the compulsion of law. Specula- 
tive wisdom and practical wisdom aie -to bo distinguished. Meagre 
as these statements are, they sutlice to show that in ethics, as else- 
where, Xenocmtes worked upon Platonic lines, and that in his 
theory of the relations of external advantages to happiness, as welj as 
in the technicalities of his exposition, Ire closely resembled Aiistotle. 

Xeuocratos was not in any sense a great thinker. His meta- 
physic was a travesty rather than a reproduction of that of his 
master. liis ethic had little which was distinctive. But his 
austeie life and commanding personality made him an effective 
teacher, and his influence, kept alive by his pupils Polemon and 
Crates, ceased only when Arcesilaus, tire founder of the so-called 
Second Academy, gave a new dim t ion to the studies of the school. 

Bibhograplnj.—D. Tan <le Wynpmse, Dp Xp nocrate Chahcdonio, Leyden, 
1822; 0. A. Brandis, (kbrfi. d Griichnch-llonihcken Philosophic, Beilin, 1808, u. 

2, 1, 19-37 ; E. £3i*lkr, Philosophic d. Gnu'hcn, Leipsic, 1870, u„, 1, 840-812, 
8G2-8S i ; F. W. A. Mullacfi, Pi agmenta Philosophoi ttm Gr&corum, Pans, 1881, 
xu. 100-180. (U. JA.) 

XENOPHANES of Colophon, the reputed founder of 
the Eleatic school of philosophy, is supposed to havo been 
born in the third or fourth decade of the Gth century 
B.o. An exile from his Ionian home, he resided for a time 
in Sicily, at Zancle and at Oatana, and afterwards estab- 
lished himself in southern Italy, at Elea, a Phocoean colony 
founded in the sixty-first Olympiad (530-533). In one of 
the extant fragments he speaks of himself as having begun 
his wanderings sixty-seven years before, when he was 
twenty-five years of age, so that he was not less than 
ninety-two when he died His teaching found expression 
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in poems, which he recited rhapsoclically in the course of 
his travels. In the more considcral >Je of the elegiac frag- 
ments which have survived he ridicules lire doctrine of 
tlie migration of souls (v\iii.), asserts the claims of wisdom 
against the pievaleut athleticism, which seemed to him to 
conduce neither to the good government of stales nor to 
their material prosperity (xix.), icprobatcs the introduction 
of Ly diau luxury into Colophon (vv.), and recommends the 
reasonable enjoyment of social pleasures (xxi.). Of the 
epic fragments the more important are those in which he 
attacks tire “andiropomorpkic and anthropopathic pp'y- 
theLm” of Ids i ontempoi aides. According to Aristotle, 
“this first of Eleatic Unitarians was not caieful to say 
whether the unity which he postulated was finite or infinite, 
but, contemplating the whole firmament,” (or perhaps 
“the^vhole world,” for the word ovpav o<? is ambiguous), 
“declared that the One is God.” 'Whether Xenophanes was 
a monotheist, whoso assertion of the unity of Clod snytjested 
to Parmenides the doctrine of the unity of Being, or a 
pantheist, whose assertion of tho unity of God was also 
a declaration of the unity of Being, so that he anticipated 
J^armuiides,-cin other words, whether Xenophanes's teach- 
ing was purely theological or had also a philosophical 
significance, — is ‘a question about which autliorities have 
differed and will probably continue to differ. The silence 
of the extant fragments, which have not one word about 
tho unity of Being, favours tho one view ; the voice of anti- 
quity, which proclaims Xenophanes the founder of Eleati- 
cism, has been thought to favour the other. 

Of Xaiophants’s i ittemneos about (1) Cod, (2) the world, (3) 
knowledge, the following ourme. (1) “ There is one God, greatest 
among god's and nu u, nether in shape nor in thought like unto 
mortals. ... He is all sight, all mind, all tar (i.c., not a com- 
posite organism). . . . Without an effort ruleth he all things by 
thought. ... He abideth ever in the same place motionless, and 
it befit teth him not to wander hither pind thither. . . . Yet men 
imagine gods to be bom, and to have senses, and voice, and body, 
like themselves. . . . Even so the gods of the Ethiopians are 
swarthy and flat-nosed, the gods of tin 1 Thracians aie fair-haired 
and blue-eyed. . . . Even so Homer and^Iesiod attributed to the 
gods all tli.it is a shame and a repioaeh among men — theft, adulteiy, 
deceit, and other lawless acts. . . . Even so lions ami horses and 
oxen, if llroy had hands wheiewith Jlo giave images, would fashion 
gods after their own shapes and make them bodies like to their 
own. (2) Ei o m eaitk all tilings aie and to eaitli all Urines return. 
. . . From oaith and water come all c x * us. . . . The sea is the 
well whence wafer springeth. . . . Here ai our feet is the end of 
the earth where it roaclnlh unto air, but, below, its foundations are 
without end. . . . The rainbow, which men call liis, is a cloud 
that is purple and red and yellow. 3 (3) No man Irth certainly 
known, nor shall certainly know, aught of that which I say about 
the gods and about all things ; for, bo that which he saitlr ever so 
perfect, yet doth he not kuow r it ; all things are matters of opinion. 
. . . That which I say is opinion like unto truth. . . , The gods 
did not reveal all things to moitals in the beginning ; long is tire 
seirch ere man findeth that which is better.” 

There is very little seeondaiy evidence to record. “The Eleatic 
school,” says the Stranger in Plato’s Sophist, 242 D, et beginning 
with Xenophanes, and even earlier, starts from tire principle of tho 
unity ol* all things/’ Aristotle, in a passage already cited, Meta* 
physics, A 5, speaks of Xenophanes as the first ol* the Eleatic Unitarians, 
adding that liis monotheism was reached through the contempla- 
tion ol tho ofyavbs. Theophrastus (in Simplicius’s Ad JPhysica, 5) 
sums up Xenophanes's teaching in the propositions, “Tho All is 
One ami tlie One is God.” Timon (in Sext. Empir. , jpurrk*, i. 224), 
ignoring Xenophanes’s theology, makes him resolve all things into 
one and the same unity. Tho demonstrations of the unity and the 
attributes of God, with which the treatise Dc Mchsso, Xmoplume, et 
Qorqicu (now no longer ascribed to Aristotle or Theophrastus) ac- 
credits Xenophanes, are plainly framed on the model of Eleatic 
proofs of the unity and the attributes of tho Ent, and must there- 
fore be sot aside. Tho epitornators of a later time add nothing to 
the testimonies already enumerated. 

Thus, whereas in his writings, so far as they arc known to us, 
Xenophanes appears as a theologian protesting against an anthropo- 
morphic polytheism, the ancients seem to have regarded him as a 
philosopher asserting tho unity of Being. How arc we to under- 
stand these conflicting, though not irreconcilable, testimonies? 
According to Zeller, tiro discrepancy is only apparent. The Greek 
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gods being the powers of nature personified, pantheism lay nearer 
to hand than monotheism. Xenophanes was then a pantheist. 
Accordingly his assertion of the unity of God was at the same time 
a declaration of tlio unity of Being, and in virtue of this declaration 
he is entitled to lank as the founder of Eleaticism, inasmuch as 
the philosophy of Parmenides was his foier uimer’s pantheism 
divested of its thcistic clement. This reconciliation of the internal 
and the external evidence, countenanced as it is by Thoophi astus, 
one of the best-informed of the aneiCnt histoiians, und appioved 
by Zellei, one of the most acute of the modem critics, is more 
than pliusiblo ; hut there is something to be said on the contiaiy 
part. In the first place, it may be doubted whether to a Uieek of 
1 1^ 6th century pantheism w as no u or than monotheism. Sec ondly, 
the internal evident e does not hear examination. The Platonic 
testimony, if it proved anything, would piove too much, namely, 
that the doctrine uf the unity of Being originated, not with Xeno- 
phanes, but befoie him ; and, in fact, the passage fiom the Sophist 
no more proves that Plato attubuted to Xenophanes the philosophy 
of Paimemdcs than Thea>tetu% 160 D, piovts that Plato attributed 
to Homer the philosophy of ITt laclitus. Again, Aristotle’s descrip- 
tion of Xenophanes as^he first of the Eleatie Unitarians does not 
necessarily imply tint the unity asserted hy Xenophanes was the 
unity asseiied by Parmenides; the phiase, “contemplating the 
fiimament (or the woild), he declared that the One is God,” 
leaves it doubtful whether Aiisiotle attributed to Xenophanes any 
philosophical theoiy wliatevei ; and tlio epithet dy poik6repos dis- 
courages the belief that Aiistotlo regarded Xenophanes as tbfl 
author of a new r and impoitant depaitmc. Thiidly, when Xeno- 
phanes himself says that his theories about god* and about things 
aio not knowledge, that his utterances are not verities hut verisi- 
militudes, and that, so far from learning tilings by revelation, 
man mint laboriously seek a better opinion, he plainly renounces 
the “disinterested pursuit of trilth.” If then he was hidifieient 
to the problem, he can liaidly he credited with the Eleatie solution. 
In the judgment of the present wntcr, Xenophanes was neither a 
philosopher nor a sceptic. Ho was not a philosopher, tor he 
despaired of knowledge. He was not a sceptic, if hy “sceptic” is 
meant the misologist whose despair of knowledge is the consequence 
of disappointed endeavour, for he had never hoped. Rather lie 
was a theologian who ai lived at his theory of the unity of God 
hy the^ rejection of the contemporary mythology. But, while he 
thus stood aloof from philosophy, Xenophanes influenced its de- 
velopment in two ways : first, his theological monism led the way 
to the philosophical monisift of Paunemdes and Zeno; secondly, 
his assertion that so-called knowledge was in reality no more than 
opinion taught his successors to distinguish knowledge and opinion, 
and to assign to each a separate province. 

Apart from the old controversy about Xenophanes’s relations to 
philosophy, doubts have leccntly arisen abouWiis theological posi- 
tion. In fragments i., xiv., xvi ? xxi., &c,, he recognises, thinks 
Freudenthal, a plurality of duties ; whence it is inferred that, 
besides the One God, most high, peifect, eternal, who, as immanent 
intelligent cause, unifies the plurality of things, there were also 
lessor divinities, who govern portions *>f the universe, being them- 
selves eternal parts of the one all-embiacmg Godhead. Whilst it 
can hardly be allowed that Xenophanes, so far from denying, actu- 
ally affirms ^plurality of gotjg, it must be conceded to Fieudenthal 
that Xenophanes’s polemic was directed against tho anthropomor- 
phic tendencies and the mythological details of the contemporary 
polytheism rather than against the polytheistic principle, ana that, 
apart from the treatise De Melisso , Xcnophane, et Cforgia now r 
generally discredited, there is no direct evidence to piove him a 
consistent monotheist. The -wisdom of Xenophanc^ like the wisdom 
of the Hebrew Preacher, showed itself, not in a theoiy of the uni- 
verse, but in a sorrowful recognition of the nothingness of things 
and the futility of endeavour, His theism was a declaration not 
so much of the greatness of God as rather of the littleness of man. 
His cosmology was an assertion not so much of the immutability 
of the One as rather of the mutability of tho Many. Like Socrates, 
ho was not a philosopher, and did not pretend to he ono ; but, as 
the reasoned scepticism of Socrates cleared the way for the philo- 
sophy of Placo, so did Xenophanes’s “ahnormis sapientia” for the 
philosophy of Parmenides. 

Bibliography.— 8, Karsten, Xenaphcmis Colopkonii Carmimm Rcliquise, 
Brussels, 18S0 ; F, W. A. Mullaeh, Frag. Phil. Gr*c., Pans, IfeOO, i. 99-108 ; Gr. 
Teielmuiller, Siudien z. (reach, d. Begnffe, Berlin, 1874, pp. 589-028 ; E. Zeller, 
"Phil. d. Gricchen, Leipwc, 1877, i 480-507; J. Fieudenthal, Uiber d. TheologU 
d. Xenopfwmy Breslau, 1886, and “Zui Lehre d. Xen.,’* in Archiv /, Gcsch. d. 
Phdo$.> Berlin, 1888, i. 822-847. For a fuller bibliogiaphy, including the con- 
troversy shout the Be Meluso, Xen., et Gorgui, see Ueberweg, Grundnss d. 
Geach. d. PhdQs., Berlin, 1871, l. § 17. See also art. Parmenides. (II. JA) 

XENOPHON, Greek historian and essayist, was born 
at Athens about 430 b,c. x He was a citizen of good 
position, belonging to the order of the knights. Early in 

1 The story that he was present at the battle of Delium in 424 b.c., 
which would curry back the date of his birth to 444 or 443, is now 
generally reacted, aS it is impossible to reconcile it with hia own 
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life ho camo under the influence of Socrates, In 401 b.c., 
being invited by his friend Proxenus to join the expedition 
of the younger Cyrus against his brother, Artaxerxes II. 
of Persia, he jumped at the offer, for he was a needy man, 
and Ms prospects at home may not have been very good, 
as the knights were at this time out of favour from hav- 
ing supported the Thirty Tyrants. At the suggestion of 
Socrates Xenophon wont to Delphi to consult the oracle ; 
but bib mind was already made up, and he at once crossed 
to Asia, to Sardis, the place of rendezvous. He joined 
neither as officer nor as seldier : he went simply to see new 
countries and peoples oiu of a spirit of curiosity and love 
of excitement. Of the expedition itself he has given a 
full and detailed account in his Anabasis, or the “ Up- 
Country March.” (Sec Persia, vol. xviii. p. 577.) After 
the battle of Cunaxa the officers in command of the Greeks 
were treacherously murdered by the Persian satrap Tissa- 
phernes, with whom they we*«e negotiating an armistice 
with a view to a safe return. The army was now in the 
heart of an unknown country, more than a thousand miles 
from home and in the presence of a troublesome enemy. 
It was decided to march northwards up the Tigris valley and 
make for the shores of the Euxine, on which there were 
several Greek colonies. Xenophon became the leading 
spirit jbi the army ; he was elected an officer, and he it 
was who mainly directed the retreat. To his skill, good 
temper, and firmness the Greeks seem to have largely owed 
{heir safety. He seems indeed to have been an Athenian 
of the best type, having tact and sympathy, with a singular 
readiness of resource and a straightforward businesslike 
eloquence which could both persuade and convince. All 
through the perils and hardships of the retreat he shared 
the men’s privations. Part of the way lay through the 
wilds of Kurdistan, where they had to encounter the 
harassing guerilla attacks of savage mountain tribes, and 
pa rt through the highlands of Armenia and Georgia. After 
a five months’ march they reached Trapezus (Trebizond) 
on the Black Sea (February 400 B.c.), having given splendid 
proof of what Greek discipline and spirit could accomplish. 
When they reached the Euxine a tendency to demoraliza- 
tion began to show itself, and even Xenophon almost lost 
his control, over the soldiery. At Cotyora he aspired to 
found a new colony ; but the idea, not being unanimously 
accepted, was abandoned, and ultimately Xenophon with 
his Greeks arrived at Chrysopolis (Scutari) on the Bos- 
phorus, opposite Byzantium. After a brief period of ser- 
vice under a Thracian chief, Seuthes, they were finally in- 
corporated in a Lacedaemonian army which had crossed o\ er 
inig Asia to wage war against the Persian satraps Tissa- 
pkernes and Pharnabazus, Xenophon going with them. 
Near Pergamum he captured a wealthy Persian nobleman 
with his family, and the ransom paid for his recovery 
seems to havo been sufficient to provide Xenophon with a 
fair competency. 

On his return to Greece Xenophon served under Agesi- 
i laus, king of Sparta, which state was at this time at tlio 
j head of the Greek world. With his native Athens and its 
! general policy and institutions ho was not in sympathy. 

| At Coronea he fought with the Spartans against the 
i Athenians and Thebans, for which his fellow-citizens de- 
! creed his banishment. The exile found a home at Scillus 
in Elis, about two miles from Olympia ; there ho settled 
down to indulge his tastes for sport and for literature. 
It was probably at Scillus that he wrote most of his books \ 
there too he built and endowed a temple to Artemis, 
modelled on the great temple at Ephesus. After Sparta’s 
great defeat at Le uctra in 371 B.C., which fatally shattered 

statements about himself !n the Anabasis, implying that in 401 ii.a 
he was a comparatively young man,— we may fairly assume not over 
thirty years of age, ‘ * . 
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its ascendency, Xenophon was driven from his home by 
the people of Elis. Meantime Sparta and Athens had 
become allies, and the Athenians repealed the decree which 
had condemned Xenophon to exile. There is, however, 
310 evidence that he ever returned to his native # city. 
According to the not very trustworthy authority of his 
biographer (Diogenes Laertius), he made his home at 
Corinth. He was still living in 357 b.c.; 1 hut how much 
longer he lived we have no means of knowing. 

The Anabasis is a woik of singular interest, and is brightly ami 
pleasantly written. Xenophon, like Caesar, tells the story in the 
tliiid person, and there is a straightforward manliness about the 
style, with a distinct flavour of a cheeiful liglitheartedneflb, which 
at once enlists our sympathies. His description of places an*l of 
lelative distances is very minute and painstaking. The researches 
of mode ri^ travellers attest his general accuracy. 2 

The Cijropsedia , which describes the boyhood and training of 
Cyrus, hardly answers to its name, being for the most pait an 
account of the beginnings of the Persian empire and of the victori- 
ous career of Cyrus its founder. But Xenophon had little or 
nothing to build on except the^Qoating stories and traditions of 
the East that had gatheicd round the figure of the groat Persian 
hero-kmg. The Cyropxdia contains in fact the author’s own ideas 
of training and education, as deiived conjointly from the teachings 
of Soc rates and his favourite Spartan institutions. A distinct moral 
purpose, to which literal truth is sacrificed, runs through the work. 

The Hcllenica, though by no means a first-class historical work, 
fills a gap by giving the events of the fifty years fr$m 411 to 362 1 
b.c. Thus it includes the downfall of the j^henian empiie, the 
supremacy of Sparta, and the sudden collapse of that powet after 
Leuotra in 371 b.o. It takes up Greek history at the point at 
which Thucydides's great work abruptly ends. His credit as an 
historian lias been specially impugned, and it has been suggested* 
that he was much more influenced by his political likes and dislikes 
than by a love of truth. However that may be, there are certainly 
serious omissions and defects in the work, which greatly detract 
from its value. At the time he probably wrote it he was no doubt 
a strong political partisan and a thorough believer in Sparta. But 
subsequently a change came over him ; and, when he described the 
temblo leveise at Leuctra, he seems to have felt that Sparta’s pres- 
tige had been deservedly destroyed, ai^d that its downfall was 
heaven’s vengeance on an ungracious and treacherous policy. lie 
always clings to a belief in a divine overruling providence, though 
in the Ifellcnfca there are unmistakable traces of a pettiness of 
mind and narrowness of view very far below the dignity of an 
historian. 

The Memorabilia , or 1 £ Becollections of Socrates,” is the tribute of 
an affectionate and admiring disciple who felt that the nobleness of 
his master’s aims and life was his best defence. The work is not a 
literary masterpiece : it lacks coherence aad unity, and the picture it 
gives of Socrates fails to do him justice. Still it is au hoifsst piece of 
work and a labour of love, and, as far as it goes, wo may well believe 
it faithfully describes the philosopher's manner of life and style of 
conversation. It was the moral and practical side of Socrates's 
teaching which most interested Xenophon ; into his abstruse meta- 
physical speculations he seems to ha v^ made no attempt to enter ; 
for these indeed he had neither taste nor genius. It was the 
philosophy which aims at “a sound mind in a sound body” which 
specially suited the robust and healthy mind of Xenophon. Moving 
within a limited range of ideas, he doubtless gives us 6 1 considerably 
less than the real Socrates, while Plato gives us something more.” 

Xenophon has left several minor works, some of which arc very 
interesting and give us an insight into the home-life of the Greeks. 

The (Economics , which deals with the management of the house 
and of the farm, presents a pleasant and amusing picture of the 
Greek wife and of her home duties. She was to be thoroughly 
domestic, devoted to hor household work, without any intellectual 
aspiration ; she must keep up her good looks by healthy exercise, 
not by rouging or painting. There are some good practical remarks 
on matrimony and on the respective duties of husband and wife ; in 
these it is assumed that providence has endowed each sex with capa- 
cities peculiar to itself and that the highest happiness is to be found 
in union and in well-organized cooperation. The true sphere of 
woman is in the faithful and diligent discharge of her home duties ; 
this, above all things, will win her husband’s respect and esteem. 

In the essays on horsemanship (IrnnKi)) and hunting ( Cynegeticus), 

• Xenophon deals with matters with which he had a thorough 

1 In the Hellenics (vi. 4, 37) he mentions Tisiphonus, who succeeded 
Alexander, tyrant of Phene, in 357 B.O. 

2 Major Milligan, in his Wild Life among the Komis, says, “My 

researches have put beyond doubt the accuracy of his statements, and 
are of a uature to show the historical, geographical, aud ethnological 
importance which is to be attached to the accounts handed down to 
posterity by that illustrious writer.” * 

♦ * 
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practical acquaintance. In the former he gives rules how to 
choose a horse, 'and then tells how it is to be gloomed and ridden 
and generally managed. All this has still gi eat interest for the 
modem reader. We gather from this little woik that the ancient 
Greeks never used the stiirup, nor had they any idea of pioviding 
their horses with iron shoes. The book on hunting deals chiefly 
with the hare, though the author speaks also of boai -hunting and 
describes the hounds, tells liow they are to be hied and tiained, 
and gives specimens of suitable names for them. On all this he 
writes with the zest of an enthusiastic sportsman, aud lie observes 
that those nations will be most likely to bo successful in war of 
■which the upper classes have a taste for field-sports. 

The Jhpparchicus explains *tlie duties of a cavalry officer ; it is 
not, according to our ideas, a veiy scientific tieatlse, showing tbdfc 
the art of war was hut very impel fectly developed and that the 
militaiy operations of the Greeks weic on a somewhat petty scale. 
He dwells at some length on the moral qualities which go to the 
making of a good cavalry officer, and hints veiy plainly that tlieie 
must be strict attention to religious duties. 

The Ayesilaus is a eulogy of the Spartan king, wlio had two 
special* merits in Xenophon’s eyes : he was a rigid disciplinarian 
and he was particularly attentive to all leligious observances. We 
have a summary of his viitues rather than a good and striking 
picture of the man himself. 

The Eiero works out the line of thought indicated in the story 
of the Sword o*f Damocles. It is a protest against the notion that 
the t£ tyrant” is a man to be envied, as having more abundant 
n&ans of happiness than a private person. This is one of the most 
pleasing of his minor works ; it is cast into the form of a dialogue 
between Hiero, tyrant of Syracuse, and the lyric poet Simonides. 

Th & Symposium, or “ Banquet,” is a brilliant little dialogue in 
which Socrates is the prominent figure. He is represented as 
“improving the occasion,” which is that £f a lively Athenian 
supper-paity, at which there is much dunking, with flute-playing, 
and a dancing girl from Syracuse, who amuses the guests with the 
feats of a professional conjuior. Socrates’s table-talk runs through 
a variety of topics, and winds up with a philosophical disquisition 
on the superiority of true heavenly love to its eaithly or sensual 
counterfeit, and with an earnest exhoitation to one of the paity, 
who had just won a victory in the public games, to lead a noble 
life aud do his duty to hmcountry. 

There are also two slioit essays on the political constitujjon of 
Sparta and Athens, written with a decided bias in favoui of the 
fonuer, which ho piaises -without attempting to criticize. Spaita 
seems to have presented to Xenophon flie best conceivable mix tui e 
of monarchy and aristocracy.* 

In the essay on the Revenues of Athens , he offers suggestions for 
making Athens less dependent on tribute received from its allies ; 
first, more foieign settlers should be at ti acted to the city by holding 
out strong commeiciai inducements and fiom these a moderate capi- 
tation tax should be collected ; secondly, more should be made of 
the silver mines of Laurium by leading them out to xjrivate capi- 
talists, w r ho might work them by slaves pm chased with public 
money and lined at a fixed rate by the lessees. But above all, Jty? 
would have Athens use its influence for the maintenance of peace 
in the Greek woild and for the settlement of questions by diplo- 
macy, the-tomple at Delphi being for this purpose an independent 
centre and supplying a divine sauetiom 

The Apology, Socrates’s defence before Ills judges* is rather a 
feeble production, and in the general opinion of modem critics not 
a genuine work of Xenophon. 

The editions both of Xenophon’s entire and of his separate works, especially 
of the Anabasis, ai e very nurnei ous, A few of the best are cnuiutu ated he low : — 
(1) Anabasis, text of L. Dmdorf, with notes by J. S. "Watson, 1SG8 ; (if) Memora- 
bilia, edited, with short notes, by J. R. King, 1S74 (Oxloul); (3) Ifrllnncs, 
text of 0. G. Cobet, ISC‘3 ; (4) Cyrop/vdia, from the text of L. Dmdorf, with 
notes by E. n. Barker, 1831. The minor works have been repeatedly edited. 
Useful editions of the ITicro (London, 1883) and (Economics (London, 18S4) have 
been issued by H. A. Holden. There is an English ti anslation of the entire 
works by various hands, published ml831 ; also a Fftmeh translation, similarly 
executed, in 1845. To Sir A. Grant's xnonogiaph on Xenophon, m Blackwood's 
“ Ancient Classics for English Readeis,” the present writer is considerably 
indebted. (\V. J. B.) 

XENOPHON of Ej?hws. See Romance, voL xx, p. 635. 
XERES. See Jerez de la Erontera and Wine, p. 
607 above. 

XERXES (03 d Persian Khshaydrshd ; In the book of 
Esther, Ahasuerus) t the name of two Achmmenian kings of , 
Persia. Xerxes I., son of Darius Hystaspis and of Atossa, 
daughter of Gyms, reigned from 485 to 464 b.c,, and is 
famous for his unsuccessful expedition against Greece (480 
B,o.); see Persia, vol. xviii, p. 572 sq. Xerxes II., the 
son of Artaxerxes I. and grandson of Xerxes I., came to 
the throne in 424 and was murdered by his brother Secy- 
dianus after a reign of a month and a half ; ibid., p» 575, 
XIMENES. SeeJiMENES. 

XXIV. — 91 



722 



Y Tlie history of this symbol has already been given 
under U. The three symbols IT, Y, Y are only 
differentiations of one original form. 

The sound of y in G-ieek was Uiat of French u in “ lune ” 
and G eiman ii in “ ubel.” In Boeotian and Laconian Greek 
the old ^sound was retained ; but it was represented by 
q?) a digraph which had also tlic \ alue of n in other dia- 
lect* vheie it arose from phonetic change, e.g., m rovs (for 
rovs). The name v \ft Xov was probably given to distin- 
guish it from v Std Si<jjOoyyov , — that is, the same sound, 
but denoted by oi, which in the 2 d century b.o, was be- 
ginning to have the value of v ; just so I $i\6v is opposed 
to ut 9 or € St a StcfrOoyyov. The difference in sound between 
the full and the modified u is this : for the first the lips 
are rounded as much as possible, and the back part of the 
tongue is raised towards the palate; for the second the 
rounding of the lips is the same, but the tongue is in the 
position for i t so that in sounding u we are soundings i 
with the lips rounded in addition. This explains the ease 
with which the e-sound is produced instead of u by persons 
unfamiliar with the latter sound: when an Englishman 
pronouncing “Muller” says “Miller,” he puts the tongue 
right for i but omits to round the lips as well. This change 
has been a regular one in our language. There is no doubt 
that y (i.e. 3 u) was a sound of Early English (or Anglo- 
Saxon), as of the other Teutonic languages, in words like 
“fyr” (fire), “synn” (sin); it was the “umlaut” of u, 
especially when followed iu the next syllable by i or e ; so 
“burg” has for gen. and dat. “byrig,” orig. “burges,” 
“burge.” But in Middle English y passed into i : thus “fyr” 
(sounded as fur) came to be sounded as “fir” (feer), and this 
(as in other cases where 3 occurs) was diphthongized in com- 
paratively modern times into “fire” (faier). Thus in the 
middle of a word y lost its special value; on the other hand, 
at the beginning ofoa word it easily passed into the con- 
sonant y, the value which it has regularly in modern 
English. This explains the tact that the English language 
had no symbol for the sound of French u when this sound 
was re-introduced into England after the Norman Conquest. 
Accordingly the French symbol as well as the sound was 
taken : it is found in words like “muse,” “lute,” sounded 
as “myyz,” “ lyyte.” The yy gradually developed into 
the iu sound with which\we are familiar in “miuz,” “lint”; 
but the spelling remained unchanged. It must have been 
awkward to have the symbol u representing both the full 
(native) sound and the modified (French) sound ; this was 
partially obviated by borrowing for the full w-sound the 
French writing on \ e.g., “ hus ” was written “house,” with- 
out at first any change of sound ; but this was not consist- 
ently carried out. Much later, at the end of the 16th 
century, the sound was diphthongized into “haus” (as 
now), but the spelling (on) remained. The fact that y and 
i became indistinguishable led to the use of y at the end 
of a word instead of i : thus we write “ day ” instead of 
the older “dal.” 


In Early English we find the symbol 3 (which is a modi- 
fication of the Anglo-Saxon g) used initially with the value 
- of y, and medially (chiefly before jS) where modern English 
writes gh, as in light This is due to French scribes, who 
used the French (Le,> our modem) form of g for the g-sound, 
and then the 5 for the sound which had been weakened in 
Anglo-Saxon from g to y 9 as in $eard (our yard) for ori- 
ginal gard (Norse garth ; in North English Aysgarth and 
Glatesgarth). About the 15th century this same symbol 
was mistaken for and as such it is still occasionally em- 
ployed in cursive, when 3 is written instead of 2 . 


YACHOW-FU, a prefectural city in the Chinese province 
of Sze-ch’uen, is situated in 30° 4' N. lat. and 103° 4' E. 
long , and is a place of some antiquity and note, being ^fiist 
mentioned ip history during the Chow dynasty (1122- 
255 B c.). It is pretrily placed in a valley surrounded by 
an amphitheatre of hills, on the banks of the river Ya. 
The town is laige, populous, and busy, and owes its im- 
portance to the tact t^at it stands at the paitmg oi the 
tea, and tobacco trade route to Tibet via Tatsicn-lu and the 
potton tiade route to western Y un-nan vxa Ning>uen-Fu. 
Yachow-Fu is the seat also of a considerable sdk manu- 
facture; and m its immediate neighbourhood there exist 
both coal and iron. The city wall measures 2 miles m 
circumference, and is pierced by four gates. The popula- 
tion is estimated at about 4(£000. 

YACHTING is the sport of racing in yachts 1 and boats 
with sails for money or plate, and also the pastime oi 
cruising for pleasure in sailing or steam vessels. The 
history of yachting is the history of yacht -racing, inas- 
much as competition improved yachts just as horse-racing 
^ improved horses„ r It dates from the beginning of the 
19th' century; for, although there were sailing yachts long 
before, they were but few, and belonged exclusively to 
princes and other illustrious personages. For instance, in 
the Anglo-Saxon period Athektan had presented to him 
by the king of Norway a magnificent royal vessel, the sails 
of which were purple and the head and deck wrought 
with gold, apparently a Jrind of state barge. Elizabeth 
had one, and so has every English sovereign since. Luring 
her reign a pleasure ship was built (1588) at Cowes, so 
that the association of that place with the sport goes back 
three hundred years. In 1 660 Charles II. was presented by 
the Dutch with a yacht named the “ Mary,” until which 
time the word “yacht” was unknown in England. The 
Merrie Monarch was fond of sailing, for he designed a 
yacht of 25 tons called the “Jamie,” built at Lambeth in 
1662, as well as several others later on. In that year the 
“Jamie” was matched for <£100 against a small Dutch 
yacht, under the duke of York, from Greenwich to Graves- 
end and back, and beat her, the king steering part of the 
time — apparently the first record of a yacht match and of 
an amateur helmsman. 

The first authentic record of a sailing club is in 1720, 
when the Cork Harbour Water Club, now known as the 
Boyal Cork Yacht Club, was established in Ireland, but 
tke yachts were small. Maitland, in his History of London 
(1739), mentions sailing and rowing on the Thames as 
among the amusements then indulged in ; and Strutt, in 
his Sports and Pastimes (1801), says that the Cumberland 
Society, consisting of gentlemen partial to this pastime, 
gave yearly a silver cup to be sailed for in the vicinity 
of London. The boats usually started from Blackfriars 
Bridge, went up the Thames to Putney, and returned to 
Vauxhall, being, no doubt, mere sailing boats and not 
yachts or decked vessels. From the middle to the end of 
the 18th century yachting developed very slowly : although 
matches were sailed at Cowes as far back as 1780, very 
few yachts of any size, say 35 tons, existed in 1800 there 
or elsewhere. In 1812 the Boyal Yacht Squadron was 
established by fifty yacht-owners at Cowes and was called 
the Yacht Club, altered to the Boyal Yacht Club in 1 820 ; 

! but no regular regatta was held there until some years 
I later. The yachts of the time were built of heavy materials, 
like the revenue cutters, fall in the fore bod y and fine aft ; 

lun 7 ^‘^to g hunt” rd yat!W: “ ^ Dutch ,/«&«, jajft from. jachtm, “to 



YACHTING 723 

7 


but it was soon discovered that their timbers and scantlings 
weie unnecessarily strong, and they were made much lighter. 
It was also found that the single-masted cutter was moie 
weatherly than the brigs and schooneis of the time, and 
the former rig was adopted for racing, and, as there'was 
no time allowance for difference of size, they were all built 
of considerable dimensions. Among the earliest of which 
there is any record were the “Pearl,” 95 tdhs, built by 
Sainty at Wivenhoe near Colchester in 1820, for the mar- 
quis of Anglesey, and the “ Ariow,” 84 tons, originally 61 
feet 9^ inches long and 18 feet indhes beam, built by 
Joseph Weld in 1822, vhieli is still extant as a # racing 
yacht, lia-s mg been rebuilt and altered several times, jtnd 
again entirely rebuilt in 1887-88.* The Thames soon* 
followed *lhe example of the Solent and established the 
Royal Thames Yacht Club in 1823, the Clyde founding 
the Boyal Northern Yacht Club in 1824, and Plymouth 
the Boyal Western in 1827. <in this year the Boyal Yacht 
Squadion passed a resolution disqualifying any member 
■who should apply steam to his yacht, — the enactment 
being aimed at T. Assheton Smith, an enthusiastic yachts- 
man and fox-hunter, who was having a paddle-wbf el steam 
yacht called the “Menai” built on the Clyde. In 1830 
one of the largest cutters ever constructed wa& launched, 
viz., the “Alarm,” built by Inman at Lymkigton for Jcyeph 
Weld of Lul worth Castle, from the lines of a famous 
smuggler captured off the Isle of Wight. She was 82 feet 
on the load line by 24 feet beam, and was reckoned of 193 
tons, old measurement, in which length, breadth, and half- 
breadth (supposed to represent depth) were the factors for 
computation. Some yachtsmen at this time pi ef erred still 
laiger vessels and owned squale- topsail schooners and 
bugs like the man-o’-war brigs of the day, such as the 
“ Waterwiteh,” 381 tons, built by White of Cowes, in 
1832, for Lord Belfast, and the “brilliant,” barque, 493 
tons, belonging to J. Holland Ackers, who invented a scale 
of time allowance for competitive sailing. Ig 1834 the 
hist royal cup was given by William IV. to the Boyal 
Yacht Squadron — a gift which has been continued ever 
since (except in 1802, when it was dropped for one year, 
owing to the death of the Prince Consort), and in recent 
years supplemented by similar gifts to other chibs. In 
1836 the Boyal Eastern Yacht Club was founded at 
Granton near Edinburgh; in 1838 the Boyal St George’s 
at Kingstown and the Boyal London ; in 1843 the Boyal 
Southern at Southampton and the Boyal Harwich; in 
1811 the Boyal Mersey at Liverpool and the Boyal Vic- 
toria at Byde. The number of vessels kept pace with the 
clubs — the fifty yachts of 1812 increasing nearly tenfold 
before the middle of the century, which was the critical 
epoch of yacht-building. 

In 1818, after J, Scott Bussell had repeatedly drawn 
attention to the unwisdom of constructing sailing vessels 
on the “cod's head and mackerel tail” plan, and had 
enunciated his wave-line theory, Mare built at Blackwall 
an entirely new type of vessel, with a long hollow bow 
and a short after body of considerable fulness. This was 
the iron cutter “ Mosquito,” of 59 feet 2 inches water line, 
15 feet 3 inches beam, and measuring 50 tons. Prejudice 
against the new type of yacht being as strong as against 
the introduction of steam, there were no vessels built like 
the “Mosquito,” with the exception of the “ Volante,” 59 
tons, by Harvey of Wivenhoe, until the eyes of English 
yachtsmen were opened by the Americans three years later. 
About this period yacht-racing had been gradually coming 
into favour in the United States, the first yacht club being 
founded at New York in 1844 by nine yacht-owners ; and 
in 1846 the first match between yachts in the States was 
sailed, 25 miles to windward and back from Sandy flook 
lightship, between J. C. Stevens's new centre-board sloop 


“ Maria,” 170 tons, 100 feet water line and 26 feet 8 inches 
beam, with a draught of 5 feet 3 inches of water, and the 
“ Coquette,” schooner, 74 tons, belonging to J. H. Poikins, 
the latter winning ; but the appeaiance of the “ Maria,” 
which had a clipper or schooner bow, like that of the- 
newest racing cutters of 1887-1888, did much for yachting 
in America. .Stevens thei^commissioned George Steers of 
New York, builder of the crack pilot schooners, to con- 
struct a racing schooner to visit England in the year of 
the great exhibition, and the result was the “ America ” of 
170 tons. Like the “ Mosquito,” she had a vciy long 
hollow bow, with considerable fulness aft. She crossed 
the Atlantic in the summer of 1851, but failed to compete 
for the queen’s cup at Cowes in August, although the club 
for that occasion threw the prize open to all the world, as 
her oilier declined to concede the usual time allowance 
lor difference of size. The members of l£e Yacht Squadron, 
not wishing to risk the reproach of denying the stranger a 
fair race, decided that their match for a cup given by the 
club, to be sailed round the Isle of Wight later on in the 
same month, should be without any time allowance. The 
“America,” thas exceptionally treated, entered and com- 
peted against fifteen other vessels. The three most dan- 
gerous competitors being put out through accidents, the 
“America” passed the winning-post 18 minutes ahead of 
the 47-ton cutter “ Auroia,” and won the cup; but, even 
if the time allowance had not been waived, the American 
schooner yacht would still have won by fully a couple of 
minutes. 

The prize was given to the New York Yacht Club and 
constituted a challenge cup, called the America cup, for 
the yachts of all nationg, by the deed of gift of the owners 
of the winner. Not only was the “America” as great a 
departure from the conventional British type of yacEt as 
the “ Mosquito,” but the set of her sails was a decided 
novelty. In England it had been the practice to make 
them baggy, whereas those of the “ America ” were fiat, 
which told materially in working to windward. The re- 
volution in yacht designing and canvassing was complete, 
and the bows of Gristing cutters were lengthened, that 
of the “Arrow” among otheis. # The “Alarm” was also 
lengthened and turned into a schooner of 248 tons, and 
the “Wildfiie,” cutter, 59 tons, w likewise converted*- 
Indeed there was a complete craze for schooners, the “Ely- 
ing Clougl,” “Gloriana,” “Lalla Rookh,” “Albertine,” 
“Aline,” “Egeria,” “ Pantomime,” and others being built 
between 1852 and 1865, during which period fhe centre 
board, or sliding keel, was applied to schooners as well as 
sloops in America. The national or cutter rig was nevei- 
theless not neglected in England, for Hatcher of South- 
ampton built the 35-ton cutter “ Glance ” — the pioneer of 
the subsequent 40-toaners — in 1855, and the “Vampire” 
— the pioneer of the 20-tonners — in 1857, in which year 
Weld also had the “Lulwortb,” an 82-Jbon cutter of com- 
paratively shallow draught, constructed at Lymington. At 
this time too there camo into existence a group of cutters, 
called “flying fifties” from their tonnage, taking after the 
“Mosquito” as their pioneer; such were the “Extrava- 
ganza,” “ Audax,” and “ Vanguard.” In 1866 a large cutter 
was constructed on the Clyde called the “Condor,” 135 tons, 
followed by the still larger “Oimara,” 163 tons, in 1867. 
In 1868 the “Cambria” schooner was built by Batsoy at 
Cowes for Ashbury of Brighton, and, having proved a Suc- 
cessful match-sailer, was taken to the United States in 1 870 
to compete for the America cup, but was badly beaten, 
as also was the “Livonia” in 1871. 

The decado between 1870 and 1880 may be termed the 
Golden Age of yachting, inasmuch as the racing fleet had 
some very notable additions made to it, of which it will 
suffice to mention the schooners “ Gwendofci,” “ Cetorna,” 
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“ Coimne,” “Miranda, 5 and “Waters itch,” thfe large cutteis 
“Knemhilda,” “Volau Ycnt,” “Foimosa,” “Sam^na,” and 
“Yanduara, * the 40 tonners “Foxhound,” “Myo&otis,” and 
“Noiman,” the 20 tonners “Yanes&a” (Hatcher’s mastei 
piece), “Quickstep,” “Enuqueta/ “Loui&e,” and “Fieda,” 
and the yawls “llormda,” “Corisande,” “ Jullanai,” and 
“Litona” Lead, the use of winch commenced m 1846, 
was entirely used for ballast after 1870 and placed on the 
keel outside Of races theie was a plethora, indeed no 
less than 100 matches took place m 1876, as against 63 
matches m 1856, with classes for schooners and yawls, 
foi large cutteis, for 40 tonneis, 20 tonners, and 10 ton 
ners The sport too was bettei legulated, and was con 
ducted on a uniform system the Yacht Racing Association, 
established m 1875, drew up a simple code of laws for the 
regulation of yacht races, which was accepted by th^ yacht 
clubs generally, th<#igh a pievious attempt to introduce 
uniformity, made by the Royal Victona Yacht Club m 
1868, had filled The Association adopted the rule for 
ascertaining the size oi tonnage of yachts which had been 
for many years m force, known as the Thames lule , but m 
1879 they alteied the plan of leckonmg ldhgth fiom tlfit 
taken on deck to that taken at the load water line, and 
two years latei they adopted an entirely new system of 
calculation Subsequently to these repeated changes yacht 
racing giadually veined, th^new measurement exercising a 
prejudicial effect ou the sport, as it enabled vessels of ex 
tieme length, depth, and narrowness, kept upnght by enor 
mous masses of lead on the outside of the keel, to compete 
on equal terms with vessels of gi eater width and less depth, 
m othei woids, smallei yachts caiiying an infenoi aiea of 
sail Of this type are the yawls “ jLorna ” and “ Wendur,” 
the fitters “May,” “ Annasona, * “Sleuth hound,” “Tara,” 
and 4 Marjone,” — the most extreme of all being peihaps 
the 40 tonnei “ Tara,” ^hich is six times as long as she is 
broad, and unusually deep, with & displacement of 75 tons, 
38 tons of lead on hei keel, and the sail spread of a 60 ton 
ner like “ Neva ” # 

In 1884 two laige 80 ton cutteis of the above type were 
built for racing, viz, the * Gene&ta ” # on the Cl} de and 
the “ Irex ” at bouthampt^n Having been successful m 
her first season, the foimer went to the United States m 
xb85 m quest of the America cup , but she was beaten by 
a new yacht, called the “ Puritan,” built for the purpose of 
defending it, with a moderate draught of 8 feet 3 inches 
of watei, gpnsideiable b^m, and a deep centre board The 
defeat of the “Genesta” is not surpnsmg when it is re 
collected that she drew 13 feet of watei, had a displace- 
ment or weight of 141, as against the “Puntan’s” 106 
tons, and a sail area of 7887 square feet to the American’s 
7982, — a greatei mass with less driving*power , but she 
did not leave the States empty handed, as she won and 
bi ought back the Cape May and Bren ton Reef challenge 
cups, though theyiwere wrested from her by the “ Irex ” 
m the following year The same thing happened to the 
“ Galatea,” which was beaten by the “ Mayflower ” m 1886 
In 1887 a new cutter, called Jjbe “Thistle,” was built on 
the Clyde to try to win back the America cup , but, although 
built very differently from the “Genesta” and “ Galatea,” 
% e , of a much gieatei width than modem English racing 
. yachts generally, the “Thistle,” when matched with the new 
centre-board “Volunteer,” had no better fortune than her 
predecessors These new American racing vessels are some- 
thing veiy different fiom the old flat-bottomed sloop 
“ Maria,” with one head sail and a trivial diaught of 
water, inasmuch as they are lead-ballasted cutteis with 
two head sails and a draught of nearly 10 feet of watei, 
with the additional advantage of a centre board descend- 
ing as much as 8 or 10 feet below the keel In this 
connexion it is toeworthy that a prize won by a fixed keel 


schooner should be defended by centre board ciaft w ith a 
single mast 

Fiom 1887 an entirely new sjsfcem of measurement foi 
competitive sailing has been adopted m the United King 
dom,*the old plan of measuring the hull having given wa} 
to the more rational one of taking the length on the watei 
line and the sail aiea of the vessel as the factors for ratm^ 
This leaves nalval architects free to adopt a long and naiiow 
or a shoit and “ beamy” hull 

Yacht laang is ai^ piesent conduelel is smqlc nnl easilj 
managed A couise is chosen by the < onimittec of the dub ^iv in n 
thcpuzft, avenging foi fust class -vessels 40 oi r >0 mutual nult-* 
m length, such as the old queens cmisc fiom Cowes ci&twnd to 
the Nab lightship, back past Cowes to Lymington, and utuimng 
to the stalling post Tno competitors, % , cutteis, yawls ant 
schooneis, — cutters sailing at then full, jaw Is at foui fifths, m l 
schooners at tlnee fourths of then tonnage oi latiqg — ciuise ibcut 
undet wiy m lcadmess foi crossing an imaginary line between the 
club houst oi committee vessel a^d a maik boat which foinis the 
stilting as well as winning ilaco on the signal being given No 
time is allowed at the start, but only at the finish and ion sc 
uently theie is a good deal of manoeuvring to get across the lin 
ist and to wmdwaid The y iclits make the host of then w ly cu 
wards i mining if the wind is abilt them ltaclimg if it is on tli 
beam, andtlosc hauled if lb is foul, the gicifc&t si ill being sliuui 
m cioss taekipg md getting the w eathei g luge V hen clc se h ink l 
<► and leaching, the oidmaiy foie and aft sail (sec Sui, Si vvvnsiiti 
and Shipbttii used , but when gjingfiec i hi^e hiii 3 sail 
calleaa spmnakei is set on a long boom piojcctmg fi jin the f t 
of the mast at light angles to the v(&sel I his sul, win h is t tu 
• angulai one, e\tends fiom the topmasthead to the de 1 jn tl 
opposite side to that occupied ly the mam boom though o i 
sionally shifted to the how spilt end A.ft(i k umg ill the nml s 
on the poit oi staiboaid hand, is may h( duectel m then mstiu 
tions, the competing yachts airne at the winning pla e n i 11} 
m single file, the moment at jvlnoh each competitor j tss< s th 1m 
bemg noted by a time keeper It is then aseei tamed w bethel mv 
and which vessel has saved liei time allow mrc, whuh v in s i 
coiding to the length of the couise, and the hist which has don > 

is deelaicd to have won* The amount of ]n/i mcnej gnne L 1 ) 
the most successful vessel of the season — almost always a cull i 
generally exceeds 1000 sovereigns exclusive oi ciq s oi j 1 it i 1 
expense of ia#mg is enoimous , m the ease < f an C Q n 100 t ju t it ( i 
it amounts to fully £2000 oi £3000 a ytai dlu cost c t cimsii i 
of couise not so gicat, the wages of non ia ing ciev s (w hiel u m l t 
smaller m number) being less, and ivuigsiulqs £10 ill 
iheie aie not such fi^qucnt lenewals of Mils tlm u ict s 
manyhieakages of spais, nocntiancefccs ind no “vmnm s n n v 
to pay th^ciew, not any of the thousand an 1 one evtias win h 
to swell the yearly account of the neing ownei Juitm*, \ 1 t 
make good ciui&eis if then spais ue slioituud ml th u v 
clipped , and it is a veiy common puctice to turn in f\n in, 
cuttei into a yawl, by shoitenmg hei h( om ind tiling i mi/ n 
mast and mi/zen sail to hei < ountoi I lie 3 awl up 1 t ink il 1 1 

for ciuising, hut not so successful fai laang as th cutt 1 11 

speed of yachts vanes accoidmg to then lui dh in i th is u 
reason why an allowance in time should be ^iveu b> 1 1 n v t 1 1 
ta a smaller one As instances of pi 1 jfc is <u 1 coni tint th 
‘\Anow m 1858 sailed i 5 knotsm4h l)m, md r 0 knet m 
1872 m 4 h 40 m In the httci yeai the Uuumhikh di l 50 
knots m 4 h 37 m , while the “ M iijoiie ’ di 1 th s urn dist me < in 
4h 26 m , andihe “Sanumia ’in 4h 15 in mlSSd the “Ionu 
(yawl) in 4 h 14 m , anl the “ lux in l h 7 nun t>oth m 18S5 
—all these distances being sailed inside the Isle of \\ lght, me pa t 
ive of the state of the tide A gicatc r pac * has lx c n dc \ < lop d 1 \ 
schooners in buists of speed with a fan tide mdh alt i gale of win 1 
belnnd them, but in lacing niside the Isle of V ight tin ‘ J gnu ’ 
in 1870 did 60 knots m 4 h 27 m , the “Olga. m 4 h m m 
1875, the “Enehantuss m 4 h 18 m in 1870 which ih not so quick 
as the cutteis 

As to the nuraboi of yiehts now afloat, cicusus as well as laeus, 
the Butish yacht fleet, which m 1850 consisted of 600 soling and 
3 steam vessels, now numbus 2209 soiling yachts, of bd ? 0 >1 Ions, 
and 700 snow steam yachts, of 68,067 tons, 01 a gross total of 290 ) 
yachts, of 132,718 tons — m round numbus 3000 yichfcs, allowing . 
for smill exaffc not included in the above totd Iluj in < n 
stiucted of wood, non oi steel— this last giadually coming t > th 
front in the pleisure fleet as well as in the mueintik manne m 1 
1 oyal navy Next to Great Britain the United {states 1 osscss< s th j 
largest numbu afloat, amounting to nearly if not quite 1200 j a hts , 
ana, if to the foregoing are added the yachts ol otlui countius 
included in Lloyds mt, a grand total of upwuls oi 5000 is 
reach*! While the taste for sailing vessels has made mai U d sf 1 1 k s 
since 1^0, that for steam yachts has made still m<^o extiaoidnuiy 
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pio^rcsq one nottvoi thy feature being the mciexse m tbcn size, 
an l anotlitz then enoimms pnme cost Moie tlnn that} oi: those 
1 centl} built exceed oOO, tons, 'while double that nuinbei lange 
fiom aOO ti 500 tons , two or three even exceed 1000 tons each 

Vdmitalty wai nnts aic gi mtei to cluls and then memleis to 
fly the white blue, oi led ensign with deuce on it such*} lclits 
h mg ugistcud i coidmg to the } 10 visions ot the Merchant fehip 
Acts The white man ol wai oi bt bcoi^o s ensign, used bj 
Lutisli w u shq s, is flown b} the Koyil Ya lit bc^uadion ilont ol 
jaclit clubs Ihe oi him} led ensign o the meiehint ui\y may 
he flown ly any Ln^lish aess 1 without icimissiui ot Government 
as it is the national 11 tg Yachts with Ydmnaity wan ants aic en 
title i to eatam }imlc^s su h as \ompt*on fiom excise ai d some 
othei duos they nn^ elite i Government lmhrius without pa} mg 
du s in l mi} mike list md lie t > Government buo}s iflien these 
aie not ic juuol by iny ol II AT ships , they neo i not hvv<*theu 
n imes \ unte l < n then si ms though lt^isb ttei tint the} should, 
an l thcr* m istois nc 1 1 not hoi 1 F raid oi Pi i le ecitilicates 
lit t -~\ u lei lc 1 i YcltkaillK.lt 9(18 ) II C Iellarl 27 
S ij Jolt (IS 0) St hex P t t>li P iral Sj it (lS^o) D \ n letnij 
Y It 1 tit 1 It Dug j (IS 0) mil It nil it hul / 

(IS s be) I It Pi i j( lien l r (annu il) Iloji Yatl 1 1 gistcr (aimuil) xn l 
H ti>\ i htLbt (mnual) ^ (I D B ) 

Y VK This animal is the Bos gi unnuns ot Linnaeus 
and dl subsequent zoologists, so called on account of the 
pi D like giuntmg sounds it makes It is structurally moie 
closely allied to the common ox than to the bison, with 
which gioup of the Bondi it has been somet&nes errone 
ously associated It is only found in the lofty plateau of 
Asia between the Altai Mountains and |he Himalayas, anJ 
occuis both wild and as the ordinary domestic anMnal of 
the inhabitants of that legion, supplying milk, food, and 
niment, as well as being used as a beast of burden Tlte 
wild }aks inhabit the most inaccessible pails of the moun- 
tains, langmg up to an elevation of 20,000 feet, — higher 
it is said, thin any other animal, — delighting m extieme 
cold, and finding then sustenance m the coaise, wny glass 
which is almost the only vegetable production of those 
desol itc regions 1 hey cannot live to the south of the 
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Himalayas beyond the immediate neighbourhood of the 
snow Then si/e is that of a small ox The horns aie 
long, neaily cylindrical, smooth, and pointed at the ends, 
and with a pecuhai and characteristic curve, being directed 
at fust outwards, then upwards, forwards, and inwards, and 
finally a little backwaids borne of the domestic yaks are 
hornless The most remarkable external character is the 
excessive giowth and peculiar distribution of tire hairy 
covering The upper parts of the body and sides are 
clothed with a thick, soft, woolly hair, more fully de 
v eloped along the middle of the back, especially on the 
shoulders, where it foims a great bunch, on the sides it is 
comparatively short Fiom the upper parts of the limbs 
and the whole of the lower surface of the bod|a thick 
giowth of long, straight pendent hau descend^, in old 


animals sweeping the ground and almost concealing the 
somewhat short legs The tail is profusely coveied with 
a thick ma&b of such hairs The calves aie at fust 
coveied only with a soft, shoitisli woolly hau, of nearly 
uniform length all over Domestic yaks vaiy considerably 
m sue and appearance accoidmg to their treatment and 
the purpose for which tligy aie bied The finest are those 
used for carrying the native chiefs Those employed for 
ploughing aio veiy inferior looking animals They vaiy 
also m coloui The wild animals aie nearly uniloimly 
black, the domestic yiks aie often quite white It»is 
not uncommon to sec the lon^ ban on the ndge of the 
back, that on the tail, and the long flowing han of the 
under paits white, whilst all the rest of the animal is 
black The tails of the domestic yaks aie used as orna 
mental standards by the Taitais, and are 1 ugely imported 
mto India as chownes or fly flaps 
Y kkUlfeK, a pi ounce of Eastern Siberia, which 
includes neaily tho whole of the basm of the Lem, and 
criers an Area of 1 517,127 square milts (neaily one 
third of Sibcua and almost one fifth of the entire Eussian 
JBinpne) ItJns the Arctic Ocean on the N, Yeniseisk 
on the W , Irkutsk, Transbaikalia, and Amur on the S , 
and is separated fiom tho Pacific (Sea of Okhotsk) only 
by fhe nanow Maritime Province (see vol xxn pi 1 ) 

The Vitim plateau, from 2500 to 3500 feet m altitude, PI ysr il 
and bordeiedonthe south ea^t by the Stanovoi Mountains, hitiucs 
occupies the southeastern portion of the pi ounce Its 
moist, elevated valleys, xnteisected by ranges of flat, dome 
shaped hills, which use neaily 1000 feet above the plateau, 
aie unsuitcd for agriculture, and foim an immense deseit 
of foiest and marsh, visited only by lun 0 us hunters, save 
m the south west, wheie a few settlements of gold mincis 
have lately spiung up The high boidei ridge *of the 
plateau (see feiBrPiA) stretches fiom the South Muya 
Mountains towards the north £ist, thus compelling the 
uvoi Atdan to make its gieat bend m that dnection The 
ridge is almost entirely unknown, haung been ciossed by 
only two geogiapheis at points moi^than 500 miles apart 
The alpine counlay fimgmg*the plateau all along its noith 
western boidei is bettei known xn the southwest, where 
rich goldmines aie wroughf m the spuis between the 
Vitim and tho Lena , and farther north east it has been 
ciossed by seveial geogiapheis (Sliddondoiff, Errnn, the 
Sibenan expedition) on then way from Yakutsk to tho 
Sea of Okhotsk The Lena, m that part of its course 
where it flows northeast, watlls the outer *base of this 
alpme region It is a wild land, travel sed by seveial 
chains of mountains, all haung a noith eastern dnection 
and intei sec ted by deep, nanow valleys, whore wild 
mountain strums flow amidst immense boulders and steep 
cliffs The whole is covered with dense forests, through 
which none but the Tunguses can find then way, and they 
only by means of maiks made on the tiees The summits 
of the mountains, ranging fiom 400 6 to 6000 feet, mostly 
rise above the limits of tree vegetation, but in no case 
pass the snow line Summits and slopes alike are stiewn 
with crystalline rock debris, mostly hidden undei thick 
layeis of lichens, where only the laich, which sends out its 
roots horizontally, can find support and sustenance Bn ch 
and aspen glow on the lower slopes , and where strips ot 
alluvium have been deposited m the narrow bottoms of 
the valleys thickets of poplar and willow make their ap 
pearance, or a few patches of grassy soil aie occasionally 
1 found These last, however, are so rare that all of them 
are known to the golddiggeis for scores of miles around 
then settlements, and hay has to be brought at consider 
able cost from the lowlands All necessaries of life for 
the gold diggings have to be shipped from Irkutsk down 
the Lena, and deposited at entrepot^ whence they are 
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transported in winter by means of reindeer to. their desti- 
nation. A line drawn south-west and north-east, from 
the mouth of the Vitim towards that of the Aldan, 
separates the mountain tracts from the elevated plains 
(f;om 1500 to 2000 feet) which fringe the highlands all 
the way from the upper Lena to Vcrkhne-Kotymsk, and 
probably to the mouth of the Kolyma. Immense and 
sometimes marshy meadows extend over those plains in 
the south-west ; farther north mosses and lichens are the 
prevalent vegetation. The surface is much furrowed by 
riwers and diversified by several mountain -chains (Ver- 
khoyansk, Tas-karyktakh, Kotymsk, and Aiazeya). Little 
is known as to the real character of these mountains, 
although they are figured on maps as isolated ridges shoot- 
ing north-west from the highlands, between the chief rivers 
which how into the Arctic Ocean. Beyond the elevated 
plains vast tundras, _ covered with mosses and licSens, 
stretch to the shores 7 of the ice-bound ocean ; only a few 
trees succeed in the struggle for a miserable existence, 
though some isolated groups penetrate farther $orth along 
the courses of the Lena, the Indighirka, and the Kolyma, 
almost reaching in the first-named valley the seventy-second* 
degree of north latitude. 

The Arctic coast is indented by several frays — "Borkhaya 
and Yana to the east of the wide Lena delta, and Oilhul- 
yakh, Kolyma, and Tchaunskaya still farther to the east. 
Islands have been Explored &s far as 78° N. lat. These 
fall into three groups, — the Lyakhovskiye, the Anjou or 
New Siberian, and the De Long Islands. The Mcdvyezhie 
(Bear) Islands off the Kolyma and the two Ayun islands 
in Tchaunskaya Bay are merely littoral. Wraugeis Land 
seems to be the outer island of a great and as yet unknown 
archipelago. The entire coast of Yakutsk is full of 
memorials of the courageous explorations made in 1735-41 
by Minin, Lapteff, and Prontchischcif in small boats, with- 
out any of the modem appliances for Arctic explorations, 
and Tchaunskaya Bay recalls the loss of ShalaurofFs ex- 
pedition. The prospects of regular navigation recently 
raised by Nordenskj oil's bold circumnavigation of Asia 
seem unlikely to be fully realized, the ice apparently having 
never again been in so favourable a condition as in 1878- 
79. Every year, however, a” narrow passage close by the 
coa^t is left almost free of ice, enabling a ship or two to 
reach the estuary of the r Yenisei, or even the delta of the 
Lena, 4 

The great aitery of Yakutsk, the Lena, rises on the western slope 
of the Baikal 0 Mountains, itsOsources being separated only by a 
narrow ridge from the great Siberian lake. It soon issues from the 
mountain valleys, and flows over the elevated plains, where it has 
carved a deep channel between horizontal layers of Old Bed Sand- 
stone and further on of contorted beds of limestone. As far as 
Yakutsk it maintains its north-oastern direction, with but one great 
bend in 60° N. lat. and several small windings in it& upper course. 
At Katchug— a lading- place 180 miles north-east from Irkutsk— it 
is still shadow, but soon becomes a mighty stream of much beauty, 
which is increased by the high crags and mountains amidst which 
it has dug its channel. c Though thus picturesque, its valley can 
hardly be called hospitable : the narrow level stretches along the 
base of the mountains arc often marshy, while the raw and wet 
climate renders agriculture most difficult ; tire villages are poverty- 
stricken, and in most of them goitre Ss endemic. About 60° N, 
lat the Lena receives from the right its first great tributary, the 
Vitim (1400 miles in length), which after a veiy sinuous course 
leaves the groat plateau below Lake Oron, by a narrow gorge which 
has not yet been visited by any geographer. It is navigable by 
steamcis in its lower course. The next large tributaiy of the Lena 
is the Qlekma (about 800 miles), which also rises on the plateau and 
crosses it from south to north ; it is navigable only in the very 
lowest part of its course ; higher up, its valley, which offers the 
greatest difficulties for the traveller, has been utilized as a route 
only by the Cossack conquerors of Siberia and by one of the mom- 
bers of the Siberian expedition. The next important tributary, 
also from the right, is fits Atdan (nearly 1300 miles), which first 
flows parallel to the Lena and then turns north-westwards to join 
it, itself receiving on the left a large tributary, the Amga. It is 
navigated from ust-Kaya. The only large tributary of the Lena 


on the left is the Vilui (about 1300 mileO, whiib h an iunm iw 
drainage-area on the loner plains, and ‘uikc DS7 bus bun um- 
gated by a steamei. At Yakutsk the L< im In tomes a m mm fn < nfc 
stream of more than 4 miles m width, with numumis id tick md 
this chaiucter it maintains foi the next 1UK) mil. s of its mu**, 
sometimes reaching a width of 17 mil is and a depth ot7 toH Jithows 
Itenteis the Arctic Ocean by a wide delta, onupjing moie thui 
250 miles of the coast-line; heie the ii\tr dniuts into oi 
eight principal branches, the chief of whuh mu fiom 55 to bo 
miles in length, £he largo«i being mom than f> nub s hioad. Tin* 
bar, however, has only 8 feet of vatu, md tin hwidki mm 
“Lena” had gioat difficulty in entering fiom tie s» i. Tin U>\u i 
course of the liver is subject to teinble inundation', win u tin be 
breaks up oil its upper paitAvlulst at the snu. UMc tin hudiu 
reaches of^ts loner eoniso ait still icuicd with 1* t si u i d iu t in 
tliickifess. Large portions of the banks an thui bun a\\a\ b} the 
enermous masses ot ice. The Oh nek (1200 unit v , whuh uitu*> 
the Arctic Ocean to the aest of the Lun, is ak> a fonmdu ddc 
river; the Y ana (1000 miles), Indighiika ^950', and Rohm l v 1 
to the east all rise in the mountain legion b< twf ui nj and 02 >.. 
lat. anil flow noith and north-east into the Antiguan. 


The granites, granitic syenites, agd gneissis ot tlu high phitmu iholn/y 
are sunounded by a vanety of ciystalline Adis, tlmoniui and .ad 
Laurentian ; and vast layeis of Silurian ami Devonian him dnm * niuiu il 
and sandstones extend over laige areas. Ku thei mu th tin (‘ u 1 on- 
iferons, Chalk, and Juiassie toimitions .in* spnud on i a nidi 
region, and the whole is covered with lavtm ot Dial la) th jmsits m 
the highland^ and of post-Glacial elsewhere. The mini i il wt dtli 
of Yakutsk is very great; but gold (202, 200 n/. in and ult 
(obtained from Springs to the amount of about fSOuO i wt % amm dh ) 
only are worked. Coil has hern remitl) discovunj on tin* Vitm 
close by*its mouth, as also on the lower Lena. 

Though there are spots in tho North-Amm an aiehipehgo niduUmate. 
iij northern Greenland where the cold is as inti use a- at Y diutric 
no region can be named which has swh * xtirnics of i eld and In it 
or winter temperatures so low’, so long eontinmd, or «-pn id out 
so immense an area. Ycikhoyansk on tin* Yana ff>7' 31' K, lit. 
and 134° 20' E. long.) is, in uspect of (old, the pole ot the Old 
World ; nowhere, even in Sibeity, do we find sui h low wiritu It m- 
peratures; from whatever quarter the wind may blow it uumot 
fail to bring a warmer temperature to Viikhoyausk. IhwN of 
- 76° Falir. have been observed them, and the average b mpt latuif 
of the three winter months* is -53°T; tveu that of Man It is but 
little above the freezing-point of meiairy ( - 37 '*91. Natlur IM- 
Yansk (70°55'N. lat., but close to tite sea coast), nor \ ikut-k, 
nor even the potyr station of Sagastvi at the mouth of the Liu 
(73° 23' N. lat.), has a winter so cold and so proti.u ted. And t 
at Sagastyr temperatures of - G3°*G were measuud in Februai y 1 8h3, 
and the average temperature of that month was only - 43 *t>. At 
Yakutsk the average temperature of the winter is - 10 % and the 
soil is frozen to a depth of 600 feet (Middemlorff). Even at a d< pth 
of 382 feet the temperatuie^f the soil is 26 J ‘ i Ruhr. Jfoi fuitiur 
particulars, s?c Sibehia, vol. xxii. p. 6. The Lena, both at Knen 1; 
and at Yakutsk, is fiee fiom ice for only 161 days in the yi ar, the 
Yana at Ust-Yanak for 105. “While at Yakutsk only 1 45 days and 
at Verkhoyansk only 73 have no snow ; the interval behuen the 
latest frosts of one season and the earliest frosts of the next is 
barely 37 days, and even less in the north. 

In spite of the rigours of its climate, the province of Yakutsk Popuh- 
had 243,450 inhabitants in 1883, and the population is supposed lion, 
to bo increasing notwithstanding the infectious diseases which mum - 
timet sweep away wdiolo villages. The Russians constitute but a 
trifling clement in tho population ; and their villages, numbering 
scarcely twenty, aro chiefly peopled by exiled Nonconformists, be- 
longing to tho sects reputed “dangerous.” In 1879 then* wem 
5400 exiles living in the towns or settled in tho Yakut encamp- 
ments, 5300 peasants (also formerly exiles), 1890 military, and 4100 
artisans, merchants, and officials, Tho remainder were chiefly 
Yakuts (211,900), and partly Timguses (30,400), with a few Tula- 
ghirs, Lamuts, and Tchuktehis. Tho Yakuts lieiong to the Turkish 
stem (see vol. xxiii p, 661), and spoak a dialect of Turkish, with 
an admixture of Mongolian woids. They call themselves Kokha (pi. 
Sokhalar), their present namo having been Inn rowed by the Bussiams 
from the Tnnguses, who call thorn Yeko or Yekot. Most probably 
they formerly inhabited southern Hikria, and especially the upper 
Yenisei, where a Tartar stem calling itself Sakha still remains in 
Minusinsk, They are middle-sized, have dark and rather nariow 
eyes, a broad flat nose, thick black hair, and almost no beard. On # 
the whole they are healthy and reach an advanced age, are very 
laborious and enterprising, and display in schools much more intelli- 
gence than the Tungnses or Bunats. Their implements show* a 
great degree of skill and some artistic taste. Thoylive in log yurtm 
with small windows, into which plates of ice or pieces of skin aro 
inserted instead of glass, A laige fire is kept continually burning 
in the middle of the yurfca, which always has a wooden chimney. 

The yurtat are usually at some distance from one another, but at 
the same tine are grouped into villages or mslcg$, During summer 
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they abandon their wooden dwellings and encamp in conical tenth, 
consisting of a few poles covered with prepared birch bark. Their 
food is chiefly flesh, and their drink koumiss. Though neatly all 
are nominally Christians, they retain much of their original Shaman- 
ism. Their settlements, which formerly weio limited to the valleys 
of the Lena and its northern tributaries, are now steadily advancing 
southwards into the hunting domains of the Tunguses, who give 
way before the superior civilisation of the Yakuts. Wherever they 
penetrate, even in the valleys at the base of the Yitim plateau 
(Muya, Tchara), they always cultivate some barley, and carry on 
some trade. 1 

Occupa- Both the Russians and the Yakuts carry on some agriculture 
tions. wherever possible in the southern parts of the province ; it was 
estimated in lb79 that 40,000 quarieis ?)f barley, summer rye, 
wheat, aud oats were cropped in Yakutsk (23,000 quarters by the 
Yakuts). But rattle-breeding is the chief means of support ; in 
1879 there wtie in Yakutsk 130,400 horses of an excellent smajl, 
hut most hardy breed, 260,900 cattle, 4#, 000 reindeer, and several 
thousands of dogs, which are used for travelling purposes. The 
hunting of the wild reindeer affords the chief means of subsistence 
in the tundias*, j^lth or famine depends upon its success or failure. 
The heuls are attacked on the routes they pursue during their 
migrations, especially where th$y have to cross a river. Farther 
north the pursuit of water-birds, which come in innumerable 
flocks to breed on the lakes of the tundras and the shoies of the 
ocean, is a most important resource. Fishing also is canied on even 
in winter from beneath the ice. The mountains between the Lena 
and the Vdim have, during the last thirty years, become a most 
impoitant centre of gold- washings, and, notwithstanding the diffi- 
culties of communication, aud the necessity of bringing every^ 
thing from Irkutsk or Transbaikalia, the population of the gold- 
mines of the Olekma and Yitim numbered more than 13|000 in 
1882. Thousands of workmen go every spiing down the Lena to 
work at the mines and return to their villages in autumn. 

Com- The principal channel of communication in Yakutsk is the Lena! 
munica- As soon as the spring arrives, scores of boats are built at Katchug, 
tioa and Yerkholensk, and Ust-Ilga, and the goods brought on sledges in 
tiade. winter from the capital of Eastern Siberia, including considerable 
amounts of corn and salt meat, are shipped down the river. Steamers 
ply all along its course, and enter its tributary, the Vitim, which 
is navigated almost to the gorges beneath Lake Oron. A few 
steamers descend to the delta of the Lena, and return with cargoes 
of fish and furs. There are very few overland routes. A new one, 
available for the transport of live stock from Transbaikalia to the 
gold-mines of Olekma, was opened in 1869, and cattle are brought 
every year ftom Transbaikalia, notwithstanding the hardships of 
the 700 miles’ route across the plateau and the trild mountain 
fciacts. Two other routes, also mere footpaths, on which travellers 
and goods are transported on horseback, radiate from Yakutsk to 
Ayan and to Okhotsk Manufactured goods aud groceries, chiefly 
tea, rice, and sugar, were imported to Yakutsk by the former route 
to the amount of some 1000 cwts. in 1£83 ; these goods cross the 
Stanovoi Mountains and the plateau on sledges as far i ft the Maya, 
whence they are shipped to Yakutsk. 

The province is divided into five districts, the chief towns of 
which are— Yakutsk (see below), Sredne-Kolymsk (560), Olek- 
minsk (500), Yerkhoyansk (290), and Viluisk (390). Except Yakutsk, 
these u towns ” are hut miserable villages. (P. A. K. ) 

YAKUTSK!, capital of the above province, situated in 
62* 2' lat. and 129° 44' E. long., 1800 miles to the 
north-east of Irkutsk, was founded by Cossacks in 16^2. 
It stands on a branch of the Lena, Khatystakh, between 
which and the main river, five miles distant, lie several 
low islands. During the break-up of the ice the water 
of the Khatystakh, finding no outlet into the Lena on 
account of the huge masses of ice, rises and floods the 
lower parts of the town, leaving after its subsidence great 
pools, which, as well as Lake Tatoye close by, become a 
source of infectious disease. The town is, however, pro- 
tected to some extent by a wooden embankment. The 
old fort is now destroyed, hut its five wooden towers, erected 
in the 17th century, are still standing. The streets are 
unpaved, and the wooden houses are built upon high base- 
ments to protect them from the inundations. The shops 
• only are of stone. There are in Yakutsk a cathedral, three 
churches, a monastery, two gymnasia for boys and girls, 
and several elementary schools. It is the residence of the 

1 Besides the older literature, the bibliography of which is given m 
Semenoffs Qeogr, Dictionary (Russian), compare RadlofTs A us Sibin&n 
(Leipsic, 1884) ; F. Muller’s Tmgmm md Takutm (Leipsic, 1882) ; 
and Yarnb&ry’s Das T&rkenvolk (Leipsic, 1885) ; and several ♦interest- 
ing monographs in hmtia of East Siberian Geogr, Soc. * 


Russian governor and the provincial authorities, as well 
as of a few wealthy merchants, who carry on trade in 
furs, mammoth bone, and reindeer hides, which are ex- 
ported to Russia, and in imported groceries and manu- 
factured goods. The arrival of the latter gives occasion 
to a fair in July, which is frequented by natives from all 
parts of the province ; the returns are estimated at about 
<£450,000, * The population was 5290 in 1885. 

YAM, a term usually applied to the tubers of various 
species of Dioscorea . These are plants with thick root- 
stocks, from which protrude long slender, climbing stems, 
bearing alternate or opposite, entire or lobed leaveS and 
unisexual flowers in long clusters. The flowers are gener- 
ally small and individually inconspicuous, though collect- 
ively showy. Each consists of a greenish bell-shaped or 
flat perianth of six pieces, enclosing six or fewer stamens 
in th£ case of the male flowers, and a three-celled, three- 
winged ovary in that of the femalo*flowers. The ovary 
ripens into a membranous capsule, bursting by three valves 
to liberate numerous flattish or globose seeds. The species 
are natives* of tbe warmer regions of both hemispheres, 
^nd many of jbhera are important on account of the large 
amount of starch contained in their tubers. According to 
Prof. Church's analysis of the Chinese yam, it contains 
more nutritive or nitrogenous matter, but less starch, than 
potatoes : in 100 parts there are of water 82*6, starch 13T, 
albumen 2*4, fat 0*2, woody £bre 0*4, tmd mineral matter 
1*3 parts, 

D. satim and D. alata are the species most widely diffused in 
tropical und sub-tropical countries. D. aculectta, grown in India, 
Cochin. China, and the South Sea Islands, is esteemed one of the 
best varieties. D. japomca, the Chinese yam, is liaidy in Great 
Britain, but the great dqpth to which its enormous tubers descend 
renders its cultivation unprofitable ; the tubers of D . alata some- 
times attain a weight of 100 lb. Most of the yams contain an acrid 
principle, which is dissipated in cooking. 

The only European Dioscorea is tjjat known as D. pyrenaica, 
found in 1845 in the Pyrenees, a remarkable instance of a species 
growing at along distance from all its congeners. True yams must 
not be confounded with the sweet potato, Convolvulus Batatas (see 
vol. xix. p. 597), as they sometimes are iy London markets. The 
common black briony {Tam us communis) of hedges in England is 
closely allied to tin? yarns of th« tropics, and has a similar root- 
stock, which is reputed to he poisonous. 

YAMBO, or Yembo, more properly Yanbo*, a town of 
Arabia on the Red Sea, in 24° % K lat. Having the 
best harbour on this cdkst, it has taken the place of Al- 
Jdr (wfijch lay to the south and is now ruined) as the 
port of Medina, and is visited bv steamships in connexion 
with the pilgrim traffic and for the import of frain. The 
town is surrounded by dilapidated walls, and the fixed 
population probably does not exceed 4000 (Von Maltzan). 
The Johaina Arabs are the dominant element, though 
there is a Turkish officer and guard who maintain a certain 
authority within the walls. Six or seven hours' journey 
inland at the base of the mountains (Jebel Radw&) is the 
fruitful valley of Yanbo 6 al-!Nakhl* with palm-groves, 
several hamlets of the Johaina, and country houses of the 
merchants of the port. This inland town, or group of 
villages, is the Yanbo c of^the old Arab geographers, and 
lies on the route of the Egyptian pilgrim caravan, one 
night's journey from the famous battlefield of Bedr. The 
port is sometimes distinguished as Yanbo* al-Bahr (Yanbo e 
on the Sea). 

YANAON, a French settlement in India, near the* 
mouth of the Godavari on the Orissa coast, in the fioda- 
vari district, Madras presidency. It is situated in 16° 44' 
10" N. lat. and 82° 12' 5" E. long., and has an area of 2258 
acres and a population of 4473. 

Yanaon was founded shortly before 1750, and its fortunes followed 
the vicissitudes of French history in southern India. With the 
other French possessions in India it was secured by the treaty of 
1814-15. » 
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YANG-CHOW EH, or IIing-chow Foo, a prefectural 
city in the Chinese pro's ince of Kiang-su, is situated on 
tho Grand Canal in 32° 21' N. lat. and 119° 15' E. long, 
The vails are between thiee and four miles in circumfer- 
ence, and the streets both in the suburbs and in the city 
aie well supplied with handsome shops. The temples, 
colleges, and other public buildings are fine and large, and 
there is generally a well-to-do look about the place. The 
fiouri&hing tiade of the town may be either the cause or 
the result of an almost Jewish piedilection shown by the 
people for mercantile pursuits. Unlike Chinamen gener- 
ally, they ptcfer trade to husbandry, and have earned for 
themsehcs pre-eminence as a community of shopkeepers. 
Another of their characteristics is their extreme supersti- 
tion. Tlitir ohsenance of full moons and festivals exceeds 
in ritualistic display that which is commonly thought to 
be good enough for such occasions by their fellow-country- 
men ; and their jealousy for the honour of their gods has 
on more than one occasion led to religious outbreaks. 
The most violent of these fanatical ebullitions, so far as 
foreigners are concerned, occuned in 1868, when Mr Hud- 
son Taylor first attempted to open a missiop there. Biijt 
Yang-chow Fu possesses an earlier historical connexion 
with foreigners. Marco Polo ruled over it for three years 
by appointment from Kublai Khan (? 1282-85). The great 
tia\eller speaks of it as “a noble city,” “ which has seven 
and twenty other wealthy cities under its administration. 

. . . The people,” lie adds, “ are idolaters and use paper 
money,” They “live by trade and manufactures, for a 
grccti amount of harness for knights and men-at-arms are 
made there.” The population of tho city and suburbs is esti- 
mated at about 360,000. In 188(7 the value of foreign 
goods imported into the town amounted to about £96,956. 

YANG-USE KIANG, or Yato-tsze Keanc, See 
Chi^a, vol. v. p. 631. 

YANINA, See Janoa. 

YANKTON, one of tlie principal cities of the Territory 
of Dakota, United States, and until recently its capital, is 
the county seat of Yrnkton county, and is situated upon 
both banks of the James or pakota rive^ at its confluence 
with the Missouri, and on the Chicago and St Paul and 
the Chicago and North Western Railroads. It serves as a 
centre of supply and distribution for the adjacent fertile 
plains. Tho population in 1880*was 3131 ; in 1888 this 
had probably increased to 5000. 

The city deiivts its name from the Yankton division of the 
fliouv Indiaifc. A tiadmg-^ost was lust established on its site in 
1859, and the city was inoorpoiated ten years later. 

YAItKAND, or Yabkenb, the chief town of the prin- 
cipal oasis of East Turkestan, is situated on the Yarkand- 
l)aria, in 38° 25' N. lat. and 77° 16' E. long., at an altitude 
of about 4100 feet above sea-level. The settlements of the 
Yarkand oasis occupy the south-western corner of East 
Turkestan, and are scattered along the numerous rivers 
which issue from the steep slopes of the Pamir in the west, 
and the Karakorum and Kuon-Lun Mountains in the south. 
The oa^is of Kashgar limits it in the north, and a tract of 
divert separates it from the oasis of Khotan in the south- 
east. The Yarkand- Daria and its numerous tributaries, 
which mo fed by the glaciers of tho mountain regions, as 
also many rivers which no longer reach the main stream 
but are lost in the steppe or amidst the irrigated fields, 
bring abundance of water to the desert; one of them is 
called Zerafshan (“gold-strewing ”), as much on account 
td ihe fertility it brings to the desert as of the small amount 
;>£ gold discovered in its auriferous sands. Numberless 
irrigation canals, some of them of considerable length, carry 
■In* water of the rivers to the fields, which occupy a broad 
of loess skirting the base of the mountains, Higher 
ip, in the spurs of the mountains, there are rich pa&tur- 
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ages, where largo number^ of goats, yaks, camels, sheep, 
and cattle are reared. On the whole, the oasis oi Yarkand 
is regaided as the richest of East Tuiktstan, and its 
population probably numbers about 200,000 inhabitants 
(32,0Q0 households m 1873). Wheat, bailey, lice, beans, 
and various oil-yielding plants are giown m the fields, and 
the gardens supply abundance of melons, giapes, apples, 
and other fnuts. The cotton tiee and the nmlbuiy aie 
cultivated in the wanner pails of the oasis. Them is no 
lack of gold, lead, and precious stones in the mountains, 
though only the firsf-named is at present evtiacted. A 
variety of petty trades are canied on in the towns , 
Yarkand is renowned for its leather-waie and saddlery 
The population consists of Persians, who ha\e almost 
given up the use ot their mothei tongue and new speak 
Turkish, and of Tuikish Saits. 

Tho town of Yarkand, which has a popjjkrion of about 
60,000 according to Forsyth (5000 housts Tn the city, and 
as many in Yanghi&har and the suburbs), is very ia\ curably 
situated on the liver of the same name, five days' journey 
south-east from Kashgar. It is sunounded by a thick 
earthen wall, neaily four miles long, with towns in the 
Chinese stj-le of architecture, and is well watered by num- 
berless canals, which are diawn from the ri\erand, alter 
having irrigated the rich gardens of the city, lead to 
cisten s in which water is collected for the winter The 
square fortress of Yanghishar, which wan built by tin* 
Chinese, stands within four hundred yards of the walls 
of the town. The ten mosques and madiasas of \aikand, 
although much poorei than those of Bukhara or Hamateaud, 
enjoy a wide renown in tho Moslem world. Them i*> a 
brisk trade, especially in Worses, cotton, leather-ware, and 
all kinds of imported manufactured goods. 

Yarkand is surrounded by a number of smaller towns, 
the chief of which arc — Yanghi-hissar, which has about 
GOO houses and is the centre of a populous district, Ta>h- 
kurgan on the Pamir, now reckoned as belonging to tin* 
Piussians, Pc&gam (1600 liouses), Kargalyk, at the junction 
of the routes leading to Ladak and Khotan (2000 Ironic ). 
Sanju (2000), Tagarchi, Kartehum, Bosh-tar yk (1M)0), 
Guma (3000), and several smaller ones. 

Yaikand was but very hupafcctly know a until the strond half 
ot tho 19th-^entiuy. Mario Polo visited it between Itd71 and 1275, 
and Goes in 1003 ; but the continuous wars whi< h walked tin Jus 
toiy ot the oasis (see Tuiikespan, vol. xxiu. pp. 037-610; picvi nt< d 
Euiopeans fiom tiequenting it, so that until 1803 tin inhumation 
bonowed fiom mediaeval travellois and from Chinese souieos, along 
with that supplied by the pandit Mir Isset Ullah in 1812, was ail 
that was known about the 'Yarkand region. The hist Eutopuu 
who leached it in the 19fcli century was Adolpli St hiuginhu it, w ho 
passed by Yaikand in August 1857, hut w is killed a Uw day** lat< r 
at -Kashgar. The paudit Mohammed Hamid visited it in 1803 and 
detonniued its geographical position and altitude. Tin* be 4 recent 
mfoimation ls due to Kobext Shaw* 1 and G. W, ILtywaul, wdio stay id 
at Yaikand in 1869, and to Sir Douglas Foisytli, who liist visited 
it in 1870. Throe years later he visited it again with an expedi- 
tion which had Goidon, Bellow, Chapman, Plotter, Biddulpli, ami 
Stoliczka as membois, and aftei wauls published a detailed report 
upon tlio scientific results of the mission. 2 In 1886, after a m- 
maikable journey through Bast Turkestan, A. D. Cauy reached 
Yarkand aud spent the winter them 

YARMOUTH, or Great Yarmouth, a municipal and 
parliamentary borough, seaport, watering place, and import- 
ant fishing station of England, chiefly in Norfolk, with a 
small portion (of the municipal borough only) in Suffolk, 
is situated on a long and narrow peninsula of sand, bounded 
on tho west by the river Bure, the Breydon (formed by the 
Yare and the Wavcney), and tho estuary of these river*. 
It stands on the Great Eastern and the Eastern and Mid- 
land Railway lines, 20 miles east of Norwich and 122 

1 R. Shaw, Vmts to High Tartmy % Tarland t and Kaahgar, Loudon, 
1871. 

8 Htmrt of a Mission to Tarkmd m 187$ i Calcutta, 1875, with 
muneroi s photographs. 
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north-east of London. The old town of Great Yarmouth 
was built chiefly along the eastern bank of the Yare, but 
within recent years th£ town has extended beyond its 
ancient walls, of which some remains still exist, to the sea- 
shore, where there are a marine drive and three piers-r*two 
of them 7 00 feet long. The principal features of Yarmouth 
are the north and south quays, and the straight narrow 
lanes, 145 in number, called “rows,” running at right 
angles to them. These rows were at one time inhabited 
by the wealthy burgesses, and many of the houses now 
tenanted by the poorer classes hav% curiously panelled 
rooms, with richly decorated ceilings. The markqj; place 
of Yarmouth is one of the most spacious in the kingdom, 
its area being about three acres. The old town of Great 
Yarmouth is connected with Little Yarmouth by a bridge 
across the Yare of stone and iron, erected in 1854. The 
Bure is cross«d^d y a suspension bridge. The church of 
St Nicholas, founded in 1 10 l^by Herbert Losinga, the first 
bishop of Norwich (who removed the see from Thetford), 
and consecrated in 1119, is one of the largest parish 
churches in England. Originally it was in the form of a 
Latin cross, but only the tower of the ancient building 
remains; and by successive alterations the foAn of the 
church has been completely changed. The clere^toried nave 
in the Early English style, with columi^ alternately oct- 
angular and circular, was rebuilt in the reign of fung 
John, A portion of the chancel is of the same date. 
About fifty years later the aisles were widened, so that- 
the nave is now the narrowest part of the building. A 
grand west front with towers and pinnacles was constructed 
in 1330-38, but the building was interrupted by a visitation 
of the plague. Within the churph there were at one time 
eighteen chapels, maintained by guilds or private families, 
but these were demolished by the Reformers, who sold the 
valuable utensils of the building and# applied the money to 
the widening of the channel of the harbour. During the 
Commonwealth the Independents appropriated the chancel, 
the Presbyterians the north aisle, and the Episcopalians 
were allowed the remainder of the building. The, brick 
walls erected at this time to separate the different por- 
tions of the building remained till 1847. In 1864 the 
tower was restored, and the east end #f the chancel rebuilt ; 
in 1869-70 the south aisle was rebuilt; and in 1884 the 
south transept, the west end of the nave, and the north aisle 
underwent restoration. The width of the nave is 26 feet, 
and its length to the tower 117, that of the tower 27 feet, and 
of the chancel 92, — total 236 feet* The Roman Catholic 
church is a handsome Gothic building erected in 1850. 
In 1551 a grammar school was founded, the great hall of 
the dissolved hospital, founded in the reign of Edward J. 
by Thomas Fastolfo, being appropriated as the building. 
The school was closed from 1757 to 1860, when it was 
re-established by the charity trustees; and in 1872 new 
buildings were erected. In the hospital school a number 
of boys and girls were formerly boarded and educated, 
but since 1850 the charity has been administered as a 
place of free education only* Among the other principal 
public buildings are the town-hall and public offices, of 
red brick and red sandstone in the Queen Anne style of 
architecture, with a tower 125 feet in height, erected in 
1883; the aquarium, erected in 1877 and extended in 
1882; the old toll-house, formerly the town-hall, a build- 
ing of the 14th century, which has been carefully pre- 
* served as a relic of antiquity ; and the assembly and 
reading rooms, the drill-hall, the custom-house, the bar- 
racks at Southtown, the bathhouse, the workhouse, the 
public library, and two theatres. A Doric column, 144 
feet in height, was erected on the downs in 1817 to the 
memory of Nelson. Among the charitable and benevolent 
institutions are the royal naval lunatic asylum, originally 


founded as a .lunatic hospital in 1811 ; the sailors’ home 
(1859), the boys’ home (1870), the Walrond memorial 
smack-boys’ home (1875), the fishermen’s hospital (1702), 
and Warne’s and various minor charities. 

Yarmouth Roads, except in east or north-east wind^ 
afford excellent anchorage. The present channel to the 
quays was made in 1567 by Joost Jansen, a Netherlands 
engineer. If affords a d§pth of water at the bar of 12 
feet, and at high water of 18 to 20 feet. The town owes 
its origin to the fisheries^ and is now one of the chief 
fishing stations on the east coast of England, being 
specially famed for its herring and mackerel fisheries 
(see Fisheries, vol. ix. pp. 251-252), while cod and other 
white fish are also caught in great quantities. The 
number of boats registered under the Fisheries Act in 
December 1886 was 439, employing from 4500 to 6100 
men alid boys. The boats engaged in fishing are mostly 
trawling smacks. The curing of fish # is an important in- 
dustry, Yarmouth bloaters being celebrated throughout 
the kingdom. A great stimulus was given to the fishing 
trade by the* erection of a fish wharf in 1869, having a 
lepgth of 2257 # feet. There is a considerable inland trade 
on the rivers by means of lighters and wherries. In 1883 
the value of the imports of foreign and colonial produce 
reached £285,742, and, although in 1886 it sank to 
£173,636, the average for the five years preceding 1888 
was about £235,000. The value of tl& exports in 1882 
was £3399 and in 1886 £14,706. The principal imports 
are coal, timber, and provisions. The trade is chiefly 
with the*Baltie ports, France, Portugal, Spain, the Channel 
Islands, the United States, and British North America. 
The number of vessels*engaged in the foreign and colonial 
trade that entered in 1886 was 191 of 38,134 tons, that 
cleared 99 of 18,299 tons. The number in the coasting 
trade was 1033 of 110,312 tons entered, and 1083 of 
1 24, 527 tons cleared. Steam-packets ply between London, 
Hull, and Newcastle. Ship -building and boat- building 
are carried on chiefly in connexion with the fisheries, the 
number built in 1886 being 11 of 'fcSl tons. There are 
also rope, twine, ^nd trawl-ijet manufactories, silk-crape 
works, and extensive maltings. Yarmouth is frequented 
in summer as a seaside resort. $t is governed by a mayor, 
twelve aldermen, and thirty-six councillors. The corpora- 
tion act as the urban sanitary authority. Water is obtained 
from one of the “ broads ” at Ormesby. The borough has 
a separate commission of the peace and court of quarter- 
sessions. The population of the ■municipal borough (area 
3685 acres) was 41,819 in 1871 and 46,159 (9008 being 
in Gorleston in Suffolk) in 1881. 

At the close of the 5 th century Yarmouth is said to have been 
the landing-place of a Saxon invader Ceidie. At an early peiiod 
it was resorted lo by fishermen from the Cinque Poits and from the 
Continent for the herring-fishing, who dried their nets on the denes 
or downs, and also erected tents where they sold their fish to mer- 
chants from London and elsewhere. At Domesday the place is de- 
scribed as the king’s demesno, and as having seventy burgesses. 
Henry I. appointed a provost as governor, and in the 9th year of 
John it received a charter of incorporation. It received another 
charter from Henry I II., who permitted the inhabitants to enclose 
the borough with walls and nmts. In 1338-39 the town suffered 
severely from the plague, duiingwhich 7000 persons are said to have 
died. In 1381 the rebels under Wat Tyler were defeated by the 
inhabitants of Yarmouth* The town also rendered considerable 
assistance when England was threatened by the Spanish Armada ; 
in recognition of this Elizabeth empowered the “bailiffs, bmgesses, . 
and commonalty” to hold an admiralty court, and extended their 
liberties in other ways. In 1588 a castle was built in the cdhtxe 
of the town, and a mound called the south mound raised and 
crowned with heavy ordnance. The castle was demolished in 1621 
and new fortifications thrown up, having a circuit of 2J miles. On 
account of the hardship experienced by the town from the levying 
of ship-money by Charles I., it declared for the Parliament. At 
the close of the war the fortifications were demolished. From an 
early period the Cinque Ports had the power of sending bailifls to 
Yarmouth to govern the town during the herring-fishing season, 
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tiom Michaelmas to Maifcinmas their jurisdiction being concmient 
uith that of the bailiffs ol Yai mouth ; but on account oi the 
jealousies that weic thus created the pnviLege was abolished m 
the mgn of Charles II. Until the Act of William IV. the town 
was governed by a dial ter of Queen Aime. It sent two membeis 
to pailiamenl fiom the reign of Edwaid I. till 1867, when it was 
tftsFianchisod ; but by the Act of 1885 it wa^ again allowed to ic- 
turn one member. (T. F. H.) 

YARN consists of any textile fibre jiropared by the 
process of spinning for being woven into cloth. It is only 
m a few minor and exceptional cases, such as the weaving 
of hair-cloth or of wire, that there is any making of woven 
fabrics without the previous spinning of yarn. As weav- 
ing can be shown to be among the earliest and most 
universal of the industries of mankind, the process of 
spinning yarn, which of necessity accompanies or rather 
precedes weaving, can be claimed as one of the primal 
employments oi the race. There is ample evidence obtain- 
able, not only of th^ great antiquity, but also of the wide 
— almost universal — diffusion of the art of spinning. 
Remains of the implements employed are found wherever 
traces of prehistoric and early man make their appearance. 
It happens that the exceedingly simple apparatus which 
was used in the earliest ages continued to be the spinning 
implements of civilized communities till comparatively 
recent times, and it may therefore be sail that there is no 
art which has been more widely diffused, more uniformly 
practised, and wh^ch remained so long fixed and unpro- 
gressive, as that of yarn-spinning. On the other hand, 
since human ingenuity bent itself to improve the art — and 
these efforts only began in earnest about the middle of the 
18th century — there have not been developed in the whole 
range of mechanical industries implements of greater 
variety, complexity, delicacy of action, and manifold pro- 
ductive capacity than the varied machines now adapted 
for tlfe production of yarn. 

The primitive spinning implement consists of a spindle, 
a rod of wood, usnally r from 9 to 12 inches in length, 
rounded and tapering towards both extremities, as shown 
in the accompanying cut. At the upper extremity there 



^ Primitive spindle, 

is usually a notch, in which the yarn is caught wliilo 
undergoing the operation of twisting, and to the spindle 
there is commonly add~d a whorl — a perforated disk of 
stone or other heavy material — the object of which is by 
its weight to give momentum and steadiness to the spindle 
when it is rotated by the hands of the spinner. The 
fibre to be spun is commonly attached loosely to a distaff 
or “ rock ” of wood, which is held under Che left arm of 
the operator ; but in the case of certain short fibres the 
material is made up in rolls or eardings. A rotatory 
motion is given to the spindle by twirling it between the 
fingers of the right hand ; and the fibre to be spun is then 
drawn out in a uniform strand between the fingers of both 
hands and simultaneously twisWl into yarn by the rotat- 
ing spindle to which it is attached. The portion that is 
sufficiently twisted is wound on tho body of the spindle, 
and the operation is continued till the spindle is filled 
. with yam of a smooth and equal calibre. The quantity 
thui^ rolled up gives the name to a now definite measure 
of yam, <f tho spindle.” Simple and primitive as is this 
apparatus, a dexterous and experienced spinner is able to 
produce yam of m evenness, strength, and delicacy such as 
can scarcely be exceeded with the aid of the most com- 
plicated appliances and by the numerous processes of 
perfected modern spinning. The cotton yams with which the 
famous Dacca muslins of India,' — textures which from their 
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extreme flimsy airiness receive such names as “ u oven air ” 
and “evening dew,” — are spun with the aid only of these 
simple and rude appliances. The spindle used liy the dett 
Hindu is a slender strip of bamboo not much bigger than 
a darping needle, lightly weighted with a pellet of clay ; 
and, as tho tender thiead formed cannot e\en support the 
weight of so slight a spindle, the apparatus is rotated in a 
socket, which consists of a piece of hollow shell. The 
spindle as here described was the sole appaiatus with 
which, so far as is known, the whole of the yam woven into 
cloth by mankind |ill comparatively modern times was 
made, and even at t^ie present day it is not wholly 
obsolete. Apart from its use in Eastern countries and 
among the untutored tribes of Central Africa, the spindle 
in its original form continues to be used in the remote 
districts of the Scottish Highlands and islands, and in 
many other regions of Europe. * 

Throughout all the changes and developments of modern 
yarn-spinning the rotating swindle continues to be the 
essential implement, and all the improvements which have 
been effected have had for their object, — (I ) the providing 
of mechanical means of rotating the spindle, (2) an auto- 
matic method of drawing out and attenuating tho fibre, 
and (3) devices for working a large group of spindles 

* together. 

Th^first improvement on the simple spindle consisted in mount- 
ing it horizontally in hearings, and giving it a rotatoiy motion 
by a band from a large wheel, passing lound a small pulley 
*or “whaive” fixed on the spindle itself. Such was the first spin- 
ning wheel which, in the foim of the “charka,” has long been know n 
in the East Indies ; and from a drawing in a 14th-century MS. ill the 
British Museum it is obvious that it was not unknown, although 
certainly far from common, in Europe at that early date. A jewelled 
model hand-wheel of this description was formeily the pi opeity of 
Mary of Guise. This iorrn of wheel came ultimately to bo known 
in Scotland as the “niuckle wheel,” in contradistinction to one 
of later invention, and the method of working it is not yet an 
altogether forgotten ait:. 

No strict record of the dates at which various developments of 
tho art of spinning took place are to be found, and it is ceitain that 
many appliances were long known and to some extent used before 
their adoption became general. Thus it is quite clear that the 
flier, which is fitted aiound modern spindles foi twisting the yam 
before it is wound on the bobbin, was known to Leonardo da Vi mi 
and piobably invented fiy him. Among the numerous mechanical 

* drawings lelt by that map. of genius there is one which shows a 
spindle with flier and bobbin, with a device for moving the bobbin 
up and down on the spindle so as to effect an even distribution of 
tho yarn. But the use of tho flier does not seem to have been 
known in England till about the end of tho 17th century. In a 
pamphlet issued in 1681 by Thomas Firmiu, entitled Some Pro- 
posals for the Employment of the Poor , there is an illustration of an 
improved wheel, with two spindles provided with fliois, having on 
them hooks or pins for directing the yarn on different jiaits of tho 
bobbin. The sketch also shows the spindle and ilier driven by 
different bands, as was the case with the spinning-wheel which sub- 
sequently came into common use. In hand-spinning tho furthei 
application of the treadle motion, with connecting-rod and crank- 
axle to drive tho little wheel with the feet alone, was the final 
development. By this agency both hands of the spinner were free, 
continuous and uniform motion was secured, and the spunior could 
work two spindles simultaneously, the one with the light and t he 
other with the left hand. It was in this condition that the most 
advanced form of yam-making was carried on in the 181U century, 
when a great series of inventions revolutionized the entire range of 
textile industries and laid tho foundation of tho gigantic factory 
system of spinning and weaving which now prevails. 

The problem which lay before inventors was to bring tangled 
masses of fibrous material into parallel order, and to draw out and 
twist these fibres into uniform strands by automatic means, without 
the continuous application of intelligent attention. Tho tot stage 
in the evolution of mechanical spinning was effected under the 
patent of Louis Paul in 1738, in which there was clearly desmbed 
and foreshadowed what is now one of tho most important features 
of spinning machinery— the drawing rollers. In his specification 
he says 

“ One end of the mass, rope, thread, or sliver is put betwixt a pair of rowlors, 
cillindois, or cones, or some such movements, which, being turned round, by 
their motion draws in the raw mass of wool ox cotton to be spun, m proportion 
to the velocity given to such lowlers, cUlinders, or cones. As the pie pared 
mass parses regularly through or betwixt these rowlois, eillinders, or cones, a 
successi n of other lowlers, ciUmders, or cones, moving proportionally fester 
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than the fii&t, <liaw the rope, thread, or sliver into any degree of fineness 
■\Unoh may he lcquucd.” 

Next, to James Hargi eaves of Blackburn is due the first con- 
ception of the famous spnnimg-jenny, which he deviled about 1767 
and patented m 1770. In his specification Ilaigreavcs desezibes 
his invention as a machine or engine to he managed by one person 
only, and that the wheel or engine will spin, draw, and twist sixteen 
or more thieads at one time by a turn or motion of one hand and a 
draw of the other. At the same time the humble barber of Preston, 
Richaxd Arkwright, was busily engaged in developing the important 
series of inventions and adaptations which resulted in the modem 
thi ostle spinning-frame. Arkwright’s piincipal patents w cie secured 
in 1769 and 1775 ; and in the latter year Samuel Crompton of Bolton 
brought before the world liis mule spinnJhg-frame, in which the 
drawing rollers of Paul and Arkwright were with haj»py effect 
applied to the jenny of Hargreaves. These inventions are a t> the 
foundation of all modern systems of yarn-spinning ; details regard- 
ing them^re given under CoriON, Linek, Silk, and Wool.* 

The various methods by which the sizes or counts of yarn have 
been fixed in different couniiies havo long been a source of much 
inconvenience international exchange of spun yarns. The 

methods of estimating sizes or weights of yam arc indeed com- 
plicated in the extreme, for no? only has each country diffeient 
standards, which may locally be disregarded, but for the yarn from 
each separate fibre theie may be different lengths of hank and 
different methods of estimating sizes. Thus, taking English stand- 
ards, w T e find that cotton yarns are made up into hanks of 560 
“ threads” of 1 J yards, giving 840 yards per hank, and fjte “ counts ” 
are the number of hanks which go to make 11b weight of yam. 
For linen yarns there are 2J yards in a thiead, and*120 threads or 
300 yards in a lea, and the count is the numl^v of leas per lb. In 
a hank of worsted or woollen yarn there are 560 yards, and tl» count 
similarly is the number of hanks per 5b. In Continental countiies 
the length of the hank or its equivalent is different ; the weight by 
which the count is reckoned also varies ; and, as the weights and 
measures of the several countries have only the most involved ratio 
to each other, to estimate comparative sizes complex calculated 
tables are necessary. Attempts have been made to establish an 
international standard of numbering yarns based on the French 
metric system, in which the count i$ the number of grams which a 
definite length of yam — 1000 metres — weighs. No progress, how- 
ever, has been made in coming to an international agreement in the 
question. # (J. PA.) 

YAROSLAVL, a government of central Russia, sepa- 
rated from Moscow by narrow strips of Vladimir and Tver 
on tbe S.j and liaving Tver and Novgorod* on the W., 
Vologda on the N., and Kostroma on the E., is one of the 
smallest, but at the same time one of the most populous 
and industrial governments of Great Russia. It has an 
area of 13,751 square miles, and the population was, 
1,118,130 in 1884. It consists <5 a broad aad shallow 
depression, elongated from west to east, where the Volga 
flows at a level ranging from 260 to 230 feet above the 
sea, while the surrounding hills rise to altitudes of from 
700 to 800 feet. In the west^ especially between the 
Moioga and the Sheksna, the country is covered with 
marshes and ponds, which become completely flooded when 
the water rises in the rivers. There is another region of 
low and marshy tracts in the south, about Rostoff. Gentle 
sloping hills appear in the north on the loft bank of tjae 
Sheksna, 

Jurassic clays, sandstones, and sands cover nearly the whole of 
Yaroslavl, but they are concealed almost everywhere by thick 
deposits of Glacial boulder clay, which is regarded by Russian geolo- 
gists as the bottom moraine of the great ice-cap of the Glacial 
period, Triassic u variegated marls,” widely diffused throughout the 
whole of the middle Volga region, undoubtedly undci lie nearly all the 
Jurassic deposits of the government, but ‘only a few patches come 
to the surface ; many salt springs exist in those deposits. The 
Upper Caibouiferous limestones come to the surface only in the 
north-west and towards the east 1 The chief mineral products arc 
bog-iron ores, ‘sulphate of copper, and pottery clay. Peat occurs 
in thick beds. There are also several mineral springs. The soil is 
mostly a kind of loess of moderate fertility ; sandy tracts arc not 
* uncommon ; and wide areas are covered with marshes — relics of the 
great lakes of the Lacustrine period. 

The chief river of the government is the Volga, which traverses 
it for 180 miles, making a great bend to the north. The chief 
towns— -Rybinsk, Yaroslavl, Moioga, Romanoff- Borisoglyebsk, 
Uglitch, and Myshkin — aio situated on its banks, and a brisk 

— * g - 

1 Geological Bwuy of Russia, sheet 50, by Nikitin (Russian and German), 
St Peteisbuig, 1&S4. /* 
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traffic is can i^d on, both by the river itself and by two canals, 
Maninsk and Tikhvinsk, which connect it with the Neva tliiough 
its tributaries the Sheksna and tlie Motoga. Another tnbutary 
leeeived by the Volga within the government is the Koloro&t, winch 
Las many manufactories on its banks and is navigated, especially in 
spring. The Kostroma flows along the eastern border and is a 
channel for the expoit of timber and fuel. Small lakes are 
numerous, the chief being Lake Neio or Rostoff. The forests, 
which consist#chiefly of fir ai*d Scotch pine, cover one-thiid of the 
aggregate aiea ; but they are rapidly being destroyed. The flora 
of Yaro&iavl, although similar to that of Moscow, bears a northern 
stamp owing to the presence of the dwarf birch, llubm areticus , and 
Linmeco borealis * 

The climate is as continental as that of middle Russia generally. 
The average iemperatuie at Yaroslavl is 36° *7 Fahr. (January 6° *5, 
July 61°*5); the prevailing south-western and western winds render 
it moi&ter than in central Russia ; and the average number of days 
with rain or snow is 114, The rivers remain frozen fiom 118 to 183 
days every year. 

Tho # population is thoroughly Gieat Russian. The aboriginal 
Meiyas havo been completely Russihcd ; and traces of the Karel- 
ians, who immigrated in the 17th centurjf can only be discovered 
in the names and features of some inhabitants on the Siti liver. 
There are moieover some 1000 Taitais, 2100 Jew’s, and about 500 
Gipsies. Leading out of account some 2700 Catholics and Protest- 
ants, the population belongs to the Greek Oithodox Church or is 
Ifaskolnik. 

4 Although Yal’ostavl is one of the chief manufacturing govern- 
ments of the empire, its inhabitants have by no means abandoned 
agriculture, 27 percent, of the total area being under crops (36 per 
contender forests and 8 per cent, untillable) ; on the lands of the 
peasantry the percentage is still greater (from 46 to 58 per cent.). 
Rye, oats, and barley, with how% wheat and pease, are the chief 
crops, and in good seasons Yaroslavl has even a surplus of com, 
which is either sent to the distilleries or expoited. The average 
crops of 1883-85 were 960,100 quarters of rye, 36,000 of wheat, 
97,100 ctf barley, 1,097,100 of oats, 19,600 of other grain, and 
6,992,800 bushels of potatoes. Neaily 40,000 ewts. of flax are 
cropped eveiy year. Market-gardening is largely engaged in and 
the Yaroslavl gaidcners # have a wide repute throughout Russia. 
Chicory, sweet pease, cucumbers, apples, and berries are exported. 
Although there is no want of meadows, cattle-breeding is no threat ly 
developed. In 1882-84 theie weie 178,370 horses, 200,000 cattle, 
188,700 sheep, and 4700 pigs. One-third of the peasant households 
had no hoises. Cheese-making on tlTo co-operative principle has 
spread extensively of late, (Aving to tlie efforts of the zemstvo ; 93 
associations havo a yearly pt eduction to the value of £12,700. 
Domestic trades are carried on in greaf^ variety in the villages, 
including the making of linen cloth, hoots, gloves, sheepskins, 
knitted wates, clothe, felts, all kinds of wooden waves, pottery, and 
a variety of metallic goods. The total production is very consider- 
able, although no details are available. The manufactures aie 
growing rapidly, the yeaily production of 1708 establishments being 
estimated at £2,210,000 in 1884, Cotton and linen are the cltf'ef 
items (nearly £1,000,000)? flour-mills, distilleries, and tobacco 
woiks come next ; and these are followed by chemical works and 
workshop for machinery, metallic w r ares, and so on, which aie 
rapidly developing. The trade of 11# government m vciy active 
both on the Volga and on the two railway lines, one of which connects 
Rybinsk with the St Petersburg and Moscow line and the other 
connects Yaroslavl with Moscow and Vologda. Rybinsk and 
Yaroslavl are the chief commercial centres, hut Rostoff, Moioga, 
Romanoff, end Poshekhonie also carry on an active trade in corn, 
timber, and manufactured wares. The total merchandise shipped 
or discharged to and from the towns and villages of Yaroslavl is 
estimated at 1,600,000 tons annually, one-half by rail. 

One of the most distinctive features of Yaroslavl is the large 
numbers of its male population who anmfally leave their homes 
in order to work all over Russia as locksmiths, masons, plasterers, 
waiters in restaurants, greengrocers, tailors, gardeners, carpenters, 
joiners, pilots, or boatmen. Many of these employments have been 
specialties of the population t>f Yaroslavl from a remote antiquity, 
and the native of this government can easily be distinguished by his 
enterprising spirit, keen air, and energetic and nervous temperament. 
In Moscow and St Petersburg together there arc about 76,400 
employed in the above capacities, and it may be estimated that as 
many as 100,000 persons annually leave their homes in this way. • 

The educational institutions were represented in 1884 by a Jyceum 
(197 students), six gymnasia (569 boys and 1219 gills), a military 
school (492 boys), a seminary for teachers (81 students), and 745 
olementary schools (25,780 boys, 10,140 girls). 

Yaroslavl is divided into ten districts, the chief towns of which, 
with their population in 1884, are — Yaroslavl (see below r ), Daniloff 
(57-80), Lubim (3180), Motoga (6360), Myshkin (2390), Poshekhonie 
(5990), Romanoff-Borisoglyebsk (5300), Rostoff (12,450), Rybinsk 
(19,900), and TJglitclx (11,930). Potiov&k (1760) has municipal 
institutions. 
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History . — As early as tlie 9th century the Slavonians had become 
masteis of the Yaiosfavl ten itoiy, which was formeily occupied by 
the .Finnish stems Yess and Merya, as also by Mordvinians, Muioms, 
and Teheremisses in the south. Rostolf was aheady in existence ; 
hut Yaiosiavl, Rybinsk, and TJglitcli begin to bo mentioned in the 
annals only in the 11th and 12th centuries. The independent prin- 
cipality of Rostoff was divided in the 1 3th century into three parts, 
hut these were soon aftorwards successively annexed to Moscow. 

See Ihc Tnidy oi the Yai ostavl Statistical Committee, fa vols., and the Vyestnik 
of the Yaiosiavl zemstvo, published since lo72. (P. A. K ) 

YAROSLAVL, capital of the above government, stands 
on the right bank of the Yolga, at its junction with the 
Kotorost, 173 miles by rail to the north-east of Moscow, 
anddiad a population of 48,310 inhabitants in 1884 ; but 
tills number is temporarily much increased during the 
period of navigation. The suburbs of the town occupy the 
left bank and are inundated at high water. A fine quay 
borders the Yolga for nearly two miles. The cathedrals 
and several churches are very old. The Uspenskiy cathe- 
dral was began in 1°15 and rebuilt in 1648 ; the churches 
of the Preobrazhenskiy monastery, St John’s, and Voskre- 
seniye date from the 15th and 17th centuries, the second 
being a fine specimen of the architectural style exemplified 
in the Vasiliy Blazhennyi church of Moscow. Yaroslavl 
has a lyceum, founded by DemidofF, with a juridical faculty, 
three gymnasia (409 hoys, 669 girls), and various primary 
schools. The manufactories, whose total production in 
1862 barely reached the value of £200,000, now employ 
51 00 hands and yield an output valued at about £ 1,000,000 
(one-half from one cotton-mill). The trade, especially that 
in corn, is very active and accounts for one-quarter of the 
whole traffic of the government. The Yaroslavl merchants 
also carry on a large import trade in manufactured goods 
and groceries. o 

The town of Yaroslavl was founded in 1026-1036 by Yaroslav 
Vladimirovitch, who caused a wooden fort to be elected at the con- 
fluence, of the Kotoiost with tlie Volga. It became the chief town 
of a principality in 1218 and remained so until 1471, when it 
fell under tho dominion of, Moscow*. Even in the 13 th century 
Y'aro&lavl was an impoitant town, and, although it suffered during 
subsequent wars, it maintained its importance until the 19th 
century, when the trade on the Volga and its lising manufactures 
again gave it a positionrof predominance in the upper basin of the 
Volga. 

YARRELL, William (1784-1856), one of the most 
popular of British naturalists, was born at Westminster in 
June 1784. His father was a newspaper agent, and he 
himself succeeded to .the business on his father’s death, 
and prosecuted it till within a few years of his own. He 
availed himself of any interval of relaxation to enjoy such 
sport as thg neighbourhood of London afforded, acquired 
the reputation of being the Best shot and the first angler 
in the metropolis, and soon also became an expert natural- 
ist. In 1824 he became a fellow of the Linnean Society, 
and was a diligent contributor to their Transactions ; and 
he was one of the earliest members of the Zoological 
Society. The greater part of his leisure towards the end 
of his life was devoted to his two great works, The History 
of British Fishes (2 Yols., 1836) and The History of British 
Birds (2 vols., 1843). These works are compiled on the 
same plan; they contain accurate figures, with accompany- 
ing descriptions, of every British fish or bird ; and they 
have from the first taken their position as standard 
authorities. Few books on natural history are more 
agreeable to the general reader : the style is pleasant* and 
the truth with which he describes the habits of the birds 
is such as might have been expected from a keen and ob- 
servant sportsman. In 1856 he had an attack of paralysis, 
of which he died at Yarmouth on 1st September of the 
same year. 

YAWS is the name in use in the British West Indies 
and on the West Coast of Africa for a peculiar disease of 
the skin in Negroes* The learned name* first applied by 
Sauyages (1761)* is fmmb&sza, from the likeness of the 
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typical excrescences to a raspberry. For many years yaws 
was thought to be peculiar to the African Negro, either in 
his home (both west and east coasts) or in the West Indies 
and Brazil. But a disease the same in every respect has 
long Been known in the East Indies (first mentioned by 
Bontius early in the 17th century), affecting the Malays 
rather than the Negroes, its chief seat* being Amboyna, 
Ternate, Timor, Celebes, Java, and Sumatra. It has been 
identified more recently by De Rochas and other observers 
in New Caledonia and Fiji. The parangi oi Ceylon has 
been shown by Kynaey to be the same as the West Indian 
yaws. ^Also in the Samoa group, to which there has been 
no cNegro migration, an identical malady occurs. The 
qlosely allied verrugas of the Peruvian Andes (see W uit) 
is so different in its endemic circumstances thalrit is not 
usually classified as a form of yaws. The account that 
follows applies equally to all of the local ferms, while it 
has more especial reference to yaws in the Negroes of the 
West Indies. 

The general course of the disease is as follows. Previous to the 
eruption there may oi may not be any disoider of lioalth ; in < liild- 
ren (who form a large paifc of the subjects of yaws) tlieie will piob- 
ably be rheumatic pains in the limbs and joints, with languor, 
debility, ami upset of tho digestion ; in adults of oidinaty vigour 
the eruption is often the lust sign, and it is attended with few or 
■ no constitutional troubles. The eruption begins as small pimpks 
like akin’s bead, smooth and nearly level with tho suiface ; they 
have a little whitish speck on their tops, grow lapidly, and rear h 
the size of a sixpence or a shilling. The pustules then break, and a 
thick viscid ichor exudes and dries upon them as a whitish slough, 
and pound their base as a yellowish blown crust. Beneath the 
whitish slough is the raspberry excrescence or yaw proper, a l eddish 
fungous growth with a nodular suiface. The favourite seats of the 
eruption are the forehead, face, neck, armpits, gioin, genitals, 
perimeum, and buttocks. Hairs at the seat of a yaw turn while. 

In young children or infants the comers of the mouth ulcerate, as 
in syphilis, and the perineal exciescences resemble condylomata. 
The pustules and excrescences do not all arise in one crop : some 
are found mature while others are only starting. If the patient 
be of sound constitution and good reaction, the yaws may leach 
the full size of a mulberiy in a month, in which case they will 
probably be fsw ; but in persons of poor health they may take 
three months to attain tho size of a wood-strawberry, in which case 
they wi?l be numerous inversely to their size. Often theie is one 
yaw much larger than the rest, and longer in falling ; it is called 
the “ master yaw ” or “ paother yaw.” On the soles of the feet (less 
often on the palms of th^ hands) the bursting yaws are as if im- 
prisoned breath the homy cuticle ; they cause swelling and tender- 
ness of the foot, until set free by paring the callous skin down to the 
quick; these yaws are called “crab yaws” or tubbas. Usually a 
yaw is painless unless when rubbed or irritated. The absence oi! 
pain is used as a diagnostic sign if there be any doubt as to the 
nature of tho attack : a pustule is opened, and a little of the juice 
of capsicum dropped into it ; if it be a yaw, no smarting will be 
felt. In some cases a few yaws will show themselves long after the 
primary attack is over ; these are called “memba yaws ” (fiom u i\ - 
mrnibor”), the term being sometimes applied also to pi otracted cases 
with successive crops of eruption. Six weeks is the average time in 
a good case, from the first of the eruption to the fall of the excres- 
cences ; in such regular cases a scar remains, it may bo for many 
months, darker than tho iest of the (Negro) skin. But the disease 
is often a much more tedious affair, the more protracted type having 
become common in the West Indies of recent years. In such oast's 
the eruption comes out by degrees and as if with difficulty, crop 
after crop ; foul, excavating, and corroding ulcers may remain, or a 
limb may be in part seamed and mutilated by the scars of old 
ulceration. The scars after ulceration are not so dark as tho skin 
around. 

That yaws is a communicable disease is beyond question ; but 
that it has always arisen by conveyance of yawey matter from a 
previous case is neither proved nor probable. Being to a great 
extent a disease of childhood, it is not usually conveyed after the 
manner of syphilis, but by contact in other ways (as in the epidemic 
syphilis of 1494-1520 and in recent circumscribed epidemics). An ^ 
abrasion or wound of the surface, such as a chigoe bite or a cut of 
the foot, is a likely point of entrance for the virus. If the yawey 
matter finds access to a pre-existing sore or ulcer, it causes the 
latter to take on a foul and sloughing condition. No sore or yaw 
is induced at the point of infection, which will probably be healed 
long before the eruption appears. It is said, however, that the 
pustule^ appear earliest and in greatest numbers on the skin near 
the spot n where the virus entered. They follow the infection at an 
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interval of several -weeks (incubation period). Cases of yaws by 
infection are not unknown in white persons of good position, both 
children and adults, in the West Indies and elsewhere. 

The nature of the disease is obscure. It is alleged to be here- 
ditary by some, and denied to be so by others ; the fact seems to 
be that some constitutions are much more susceptible thau*otheis, 
and susceptible at some peiiods or states of health moie than at 
otheis. As an epidemic, the disease in a locality has seasons of 
activity and quiet. One attack in childhood gives a. large degiee of 
immunity for the rest of life. Yaws used to bieak out in the slaves 
on board Guineamen. Both in Africa and among the slaves in 
the West Indies it was a custom to inoculate the yaws, so as to get 
the attack over (called “buying the yaws”) or to get put upon the 
sick list. * 

As logards treatment, the malady in a person of goo<S constitu- 
tion runs its course and gets well in a few weeks. Whatever •tends 
to check the eruption, such as exposure to chill, is to be avoided. 
A week’* course of cream of tartar and sulphur* (confection of 
sulphur) at the beginning of the illness is often resorted to, so as to 
bring the eruption well out. The patient should remain indoors, 
in a well-airea imm, and take daily warm baths and diluent drinks. 
If the excrescences are flabby ai^l unhealthy, it is an indication for 
generous diet. Mercurial treatment is no longer in vogue. As ex- 
ternal applications, weak lotions of zinc or carbolic acid may be 
u«ed, and, if the excrescences are irritable, a watery solution of opium. 
Tedious and unhealthy yaws should bo dressed with a wash of 
sulphate of zinc or of copper ; the same may be applied to a yaw 
ulcer. The crab yaws of the horny soles or palms, Jftor they are 
let through by paring the cuticle, may be dusted with alum 
powder. The most intractable cases occur in badl;f nourished ami 
ansemic subjects, and these will often go on for months in hospital 
without mending. Of late in the West Indies the di&dtse has 
become largely a morbus miserm, and to that extent less amenable 
to treatment. 

The date of the first appearance of yaws in the West Indies and 
Brazil is matter of dispute ; the general belief is that it came in 
with the African Negro. After the emancipation in 1838 there was 
a marked decline in the prevalence of the disease in) Jamaica and 
other colonies. In Jamaica it began to be seen again from 1854 
to 1864, the cases being more of adult age than formerly. The 
worst recent centre of yaws has been Dominica, which is occupied 
by Negro communities unprovided with medical attendance. In 
1871 the Government opened and maintained two special hospitals 
for yaws (under a board of commissioners), one at Home Biuce 
near Roseau, and the other at Prince Rupert’s. In Barbados and 
Antigua cases of yaws are rarely seen, the popula^on being more 
creole than Negro. Trinidad has a good deal of the disease from 
time to time in the Inland villages ; bad cases are admit^d to the 
leper asylum at Port of Spain. In Grenada, which has a special 
yaws hospital, and in St Vincent the immigration of Hindu coolies 
roceived a check owing to the ravages mSde by the disease among 
them. It prevails also in San Domingo, Guadeloupe, and others 
of the Antilles. At Berbiee and Essequibo there were &0 fatal eases 
in one year (1870), The disease is common in all parts of Brazil. 
In western Africa cases are found along the whole coast from the 
Senegal to the Congo, and in the interior (Timbuktu and Bornu). 
On the East Coast it is found in Mozambique, Madagascar, and 
the Comoros. Its localities in the East Indies and islands of the 
Pacific have been already mentioned. 

Kor tlio literature dealing with the subject, see Hirsch, Geographical and His- 
torical Pathology (Engl, turns.), vol. ii., Louden, 1885 (New Sydenham Sec.). 

YAZD, or Yezd, a city of Persia, capital of the district 
of Yazd, province of Farsist&n, in 31° 50' N. lat. and 54° 
25' E. long. Yazd stands on a fiat sandy plain, about 50 
miles broad and encircled by an amphitheatre of pictur- 
esque hills, on the high road between Ispahan and Karm&n, 
190 miles south-east of the former and 220 north-west of 
the latter place. The old and dilapidated walls enclose a 
very large space, which, however, is much encumbered with 
ruins, the population having fallen from about 100,000 at 
the beginning of the 19fcli century (Christie) to about 
30,000 in 1868 (Smith), Since the famine of 1870 the 
place has recovered some of its former prosperity, and has 
at present (1888) an estimated population of 50,000, includ- 
ing 1000 Jews and about 4000 fire-worshippers, Yazd being 
the only town in Persia where these still form a separate 
community. There are fifty mosques, sixty-five public 
baths, eight public schools, but no building of any note 
except the chief mosque, a very old and decayed structure, 
which still presents a lofty and imposing frontage. With 
the exception of a fine new bazaar, which is well* stocked 

with goods and much frequented, the markets aid other 
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parts of the town are irregularly planned, with narrow dark 
streets and little life. Yazd is in fact a city of the wilder- 
ness, whose oasis, planted chiefly with mulberries and 
other fruit trees, is everywhere surrounded by the shifting 
sands, which at some points already threaten to encroach <jn 
the town itself (Macgregor). In this way was engulfed its 
predecessor, # Old Yazd or Askizdr, whose ruins are still 
visible 10 miles to the north-west on the road to Kashan. 
Nevertheless the local traders maintain their old reputation 
for intelligence and enterprise, and their agents still visit 
the distant markets of India, Java, and China. The trade 
with India formerly carried on through Shiraz now*takes 
the more direct route through Karmdn. The exports are 
chiefly sugar, silks, opium (4000 chests In a single year to 
China), cordage, cotton, felts, and copper ; the imports wheat, 
rice, cotton goods, and henna. This henna, together with 
rang *f or dyeing the hair, is brought from the Min&b and 
Bandar- Abbds districts to be ground %nd prepared for the 
Persian market. From the neighbouring villages and the 
remote proyince of Ghildn comes the raw material for 
the silk-looms, which produce two kinds — ha, s6 and aluhl 
2 — both of tfip very finest quality. Other noted products 
of the local industries are the felts, equal to the best in 
Karmdn, and the candied sugars and sweetmeats, in the 
p reparation of which the fire-worshippers excel. A great 
drawback to Yazd is the defective and irregular supply of 
water, which largely depends on the yearly snow and rain- 
fall on the surrounding hills. The annual revenue averages 
<£35,000 to £40,000, of which throe-fifths go to the public 
treasury ; the rest supports the local administration and 
household of the governor, who resides in a kind of citadel 
within the city walls* 

YE AD ON, a manufacturing town in the West Riding 
of Yorkshire, is situated on a hill north of Airedale* about 
1 1 miles from Guiseley station on the Midland Railway 
and 8| miles north-west of Leeds. The streets are gener- 
ally irregular and tortuous, but within recent years greater 
care has been taken in the arrangement of new buildings. 
The church of St John in the Pointfd Gothic style, erected 
in 1843, consists#of chancel, and nave, with square tower 
surmounted by pinnacles. The town-hall and mechanics' 
institute, a handsome Gothic building erected In 1883, in- 
cludes a large public hall, the rooms of the Liberal club and 
of the local board, and class and lecture rooms. YeaSon 
is chiefly of modern growth, although wool-combing and 
cloth manufacture were carried on to some extent before 
the establishment of the first wo%llen-mill in 4831. Since 
1850 the town has made rapid progress, and now possesses 
several mills, in which woollen cloths are manufactured, 
especially materials for ladies' jackets, ulsters, mantles, &c. 
The township was formed out of Guiseley in 1845. The 
local board of health was established in 1863. The popula- 
tion of the urban sanitary district (area 1723 acres) was 
5246 in 1871 and 6534 in 1881. 

YEAR. See Calendar, vol. iv. p. 666. 

YEAST, an insoluble substance forming an essential 
component of all sacchariferous juices when in the state 
of vinous fermentation. " This subject is pretty fully dealt 
with under Fermentation (see vol. ix. pp. 92, 95, 97) ; 
one important application of yeast, however, viz., that 
which it finds in the baker's trade, is there only referred 
to. To produce a spongy loaf, the dough, before being 
made into loaves, is mixed with a ferment which, if avowed 
to act for a sufficient time before baking, produces alcohol 
and carbonic acid from a small portion of the actual or 
potential sugar present; and the carbonic acid, being 
liberated from within the dough, causes it to “ rise." In 
former times leaven (see Baking, vol. iii. p. 253) used to 
be employed exclusively. For higher classes of bakery 
yeast is now preferred. The yeast produced so abundantly 
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in beer-brewing is available ; but its bitter taste is an objec- 
tion to it. Hence it lias long been customary in Germany 
to produce yeast expressly for bakers’ and cooks’ purposes, 
which may, of course, lie done in a variety of ways. A 
method frequently used is to produce a wort (see Brewing, 
vol. iv. p. 275) from barley, malt, and rye, and by the addi- 
tion of a little ready-made yeast tp let it ferment under con- 
ditions which favour the growth of yeast-cells, but restrict 
the proportion of alcohol produced to a minimum (comp. 
Fermentation, vol ix. p. 97). during the most tumultu- 
ous period of the process the yeast is skimmed off from 
the surface, washed with water, and either “ filter-pressed ” 
or “centrifuged” to obtain it as a relatively dry paste; 
it is then mixed with a proportion of dry starch, to 
give it a higher degree of dryness. Such yeast goes into 
commerce as pmshrfe or pfundhefe (German yeast or 
harm). This industry used to be a monopoly of Germany ; 
but quite lately the 'manufacture of German yeast has 
been taken up in Scotland. 

YEDO. See Tokio, 

YEISK, a district town of the Russian province of 
Kuban (Caucasus), was founded in 1848 at -the mouth o* 
the Yeia, on a narrow sandbank which separates the 
shallow Bay of Yeisk from the Sea of Azoff, 108 miles 
to the south-west of Rostoff-on-the-Don. Notwithstand- 
ing its shallow roadstead, which has a depth of 14 feet 
only at 2 miles fronS the shore?, Yeisk has grown with great 
rapidity, and in 1884 had 23,725 inhabitants. Corn, 
linseed, and wool are exported to a considerable extent 
(1,730,000 cwts. of corn and flax and 10,000 cwts. of wool 
in 1885), and the port was visited in 188G by 69 ships 
(30,000 tons) engaged in foreign trade and by G97 (80,800 
tons) engaged in the coasting trade. 1 There are large wool- 
cleansing factories, oil-works, and tanneries. 

YEKATERINBURG. For this and similar forms of 
Russian town-names, see Ekaterinburg, &c. 

YELET8, a district town of the Russian government of 
Orel, 121 miles by rail to the east of Orel, stands on the great 
trunk railway which connects Riga with Tsaritsyn on the 
lower Yolga; a branch line connects "t also with the 
railway which runs from Tula to Samara and Orenburg. 
Owing to its advantageous position Yelets, which had been 
for a long time an important entrepot for the corn trade, 
has rapidly grown of late, and in 1883 had 36,680 inhabit- 
ants. The Yelets merchants buy large quantities of grain 
in the fertile neighbouring provinces, and send their 
agents to southern and £$uth«eastern Russia; nearly 150 
hour-mills, many of them driven by steam, prepare flour, 
which is forwarded chiefly to Moscow and partly to Riga. 
The trade in cattle is also very important. Yelets has 
become of late a manufacturing centre, and^ has some im- 
portant tanneries, foundries for cast-iron and copper, tallow- 
melting works, sieve manufactories, &e. The town has 
several educational institutions. Its cathedral and two 
monasteries contain venerated historic relics. 

Yelcls is first mentioned in 1147, when it was a fort of Ryazan. 
Tlie Polovtsys attacked it in the 12th century, and the Mongols 
destroyed it during their first invasion. The Tartars plundered it 
in 1415 and 1450 ; and ii soems to have been completely abandoned 
in the latter half of the 15th century. Its development dates from 
the second half of the 17th century, when it became a centro for 
the trade with south Russia. 

- YELIZAVETGRAD. See Elizabethgrad. 

YELIZAVETPOL. Sec Elizabethpol. 

Type and YELLOW FEVER is a typhus -like fever of certain 
circum- ports, or of ships hailing from them. It differs from all 
st * mces ’ other existing types of fevers and infections in largely 
sparing the Negro. It resembles cholera in being en- 
demic in some parts of the world (but only shipping 
places) and in being importable to others, in being an 
infection that issues from the soil or some medium equi- 
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valent thereto, and in being a virulent filth-disease ; but 
it differs from cholera in having at the outlet a violent 
febrile paroxysm lasting two or three days. As a fever 
it resembles typhus; but it differs from typhus in all those 
“exogenous” characters wherein it resembles cholera. 

The generic place and affinities of yellow fever are perhaps 
best provided for in the nosology of Cullen : the symptoms 
are within the 1 sphere of the organic nervous system ; they 
stand for excitement first and prostration afterwards ; and 
they are an effect of human effluvia. Its differentia* 
among the “nervous” fevers duo to “human effluvia” 
would In its maritime or amphibious habitat, its associa- 
tion^ with tropical heat, the chief part played by the ■ 
liver in its symptomatology (on the lines of acute yellow 
atrophy), and the singular immunity of the Negro* race. 

An attack of yellow fever may follow definite exposure t'harac- 
(such as landing at an endemic port) wiihk^ct few hours, trusties, 
as in corresponding cases of cholera ; but the outbreak of 
symptoms is more often delayed for a few days, the limit 
of “incubation” being about eight. The few hours’ 
languor, chilliness, headache, and muscular pains, which 
might be the precursors of any febrile attack, are followed 
by a peculiar look of the eyes and face, which is charac- 
teristic : the rf ace is flushed, and the eyes suffused at first 
and then congested or ferrety, the nostrils and lips red, 
and tBe tongue scarlet, — these being the most obvious 
signs of universal congestion of the skin, mucous mem- 
branes, and organs. Meanwhile the temperature has risen 
to fever heat, and may reach a very high figure (maximum 
of 110° Fahr., it is said); the pulse is quick, strong, and 
full, but may not keep up in these characters with the 
high temperature throughout. There are all the usual 
accompaniments of high fever, including hot skin, failure 
of appetite, thirst, nausea, restlessness, and delirium (which 
may or may not be violent) ; albumen will nearly always 
be found in the urine. The fever is a continued one so 
long as it lasts ; but the febrile excitement comes to an end 
after two or three days. In a certain class of ambulatory 
or mashed cases the febrile reaction may never come out, 
and the shock of the infection after a brief interval may 
lead unexpectedly an<£ directly to prostration and death. 

The cessation of the paroxysm makes the stadium, or 
lull, characteristic of yellow fever. The hitherto militant 
or violent symptoms cease, and prostration or collapse 
ensues. The internal heat falls below the normal; the 
action of the heart (pulse) becomes slow and feeble, the 
skin cold and of a lemon-yellow tint, the act of vomiting 
effortless, like that of an infant, the first vomit being clear 
fluid, but afterwards black from an admixture of blood. 

It S3 at this period that the prospect of recovery or of a 
fatal issue declares itself. The prostration following the 
paroxysm of fever may bo no more than the weakness of 
commencing recovery, with copious flow of urine, which 
even then is very dark-coloured from the presence of blood. 

The prostration will be all the more profound according to 
the height reached by the temperature during the acute 
paroxysm. Much blood in the vomit and in the stools, 
together with all other hsemorrhagic signs, is of evil omen. 
Constant hiccough, with loud cries or wailing, is a certain 
sign of death, which may also be ushered in by suppression 
of urine, coma, and convulsions, or by fainting from failure 
at the heart. The proportion of recoveries is usually less 
than onc-half ; but it has been now and then very large „ 

(as in the New Orleans epidemic of 1878), Convalescence 
is on the whole rapid ; but, if some old disease, such as 
ague, have been lighted up, or abscesses induced, it may go 
on slowly for months. One attack of yellow fever confers 
a high degree of immunity from a second. 

The treatment of yellow fever has been one of the classical sub- Treat* 
jects of controversy. In the Philadelphia epidemics of the end of meat 

i • 
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the 1 8th century, Rush gained much credit foi his incessant labours 
in bleeding the victims during the violence of the paroxysm. Al- 
though blood-letting to relieve the congestions has been given up, 
experience still favours the resort to vigorous measures at the out- 
set. The following practice was adopted with much success hy Dr 
Joseph Jones during the epidemic of 1878 at New Oilcans, — an 
emetic of ipecacuanha, followed by a powder of calomel (If) to 20 
grains), with as much quinine added (the latter ingredient of doubt- 
ful utility), and that again followed by a full dose of castor oil. 
Beyond that heioic medication at the outset ol the febrile paroxysm, 
the treatment was directed to assisting tuc action of the skin ami 
kidneys, by keeping the temperature of the room uniform, by 
mustaid foot-baths, and by copious draughts of lemonade or other 
aerated water, or of bailey water. Th$ diei iiulica ted is fever diet : 
4.6; it should exclude solid food. For such symptoms tender- 
ness over the stomach a mustaid poultice is applied; for diminished 
secretion of mine, diy cupping over the loins. When tin? lull 
occuis, the patient should on no account be allowed to get up, Is 
sudden failure of the lieait is apt to follow exertion, lad cham- 
pagne and beef-tea are found to he the best supports fox this stage. 
The only thinj^to lo when black vomit threatens is to give the 
patient ice to suck, or (moie questionably) to place an ice-bag on 
the abdomen. When the stage *f piostratiou assumes a “typhoid” i 
chaiacter, an enema of ice-cold water, with a little turpentine in it, 
helps to get rid of the flatus and to stimulate the kidneys. Ro- 
covciy is in all cases moie probable where there is abundant cubic 
space and good ventilation. • 

Patho- Yellow lever is of the nature of typhus, in the language of 
logy. older writers, a neivous or putrid fever. The two salient things 
about it are the internal hemorrhages and the almost complete 
airest of the function of the liver ; of these the latter would seem* 
to be primary and the former secondary. The state of tly> liver 
on examination after death from yellow fever is by far the most 
significant feature in the morbid anatomy: the bile-ducts and gall- 
bladder are empty, or contain only a clear albuminoid fluid ; tho 
organ is bloodless and of a golden yellow colour ; and the hepatic cells 
are everywhere full of fatty gianules or other molecular detritus. 

It shows, in fact, the morbid anatomy of acute yellow atrophy, or 
that state of the hepatic structure and functions which is duo to 
total inhibition or anest (see Pathology, vol. xviii. p. 3S6), whether 
the inhibiting influence he phosphorus poisoning^ or emotional 
strain, or something in the pregnant state, or the infective influ- 
ence of yellow fever. All the other phenomena of this fever aie 
grouped around the liver deiangement, £& around a centie, namely, 
the yellow tint of the skin, the fatty degeneration of the heart 
favouring syncope, the hamioriliages from the mucous membranes 
(including the black vomit), the degeneration of th# renal epithe- 
lium with albuminuria, and the coma and convulsions. Yellow 
fever therefore may be styled a sudden or arbitrary infection im- 
posed from without, the distinctive mark or “note” of which is 
the same peculiar group of symptoms tha^is found in the rare and 
sporadic cases of yellow atrophy. To joach the full and correct* 
doctrine of yellow fever, we have to harmonize the finical and 
pathological facts of the disease, as already given, with the histori- 
cal, geographical, racial, and other associated circumstances now to 
he stated. 

TTislory The first authentic account of yellow fever comes from Rridge- 
andgeo- town, Barbados, in 1647, whore it was recognized as a “nova 
graphical pestis,” that was unaccountable in its origin, except that Ligon, 
distribu- the historian of the colony, who was then on the spot, connected it 
tiou. with the ai rival of ships. It was the same new pestilence that 
Dutortro, writing in 1667, described as having occurred in the 
French colony of Guadeloupe in 1635 and 1640 ; it recurretr at 
Guadeloupe in 1648, and broke out in a peculiarly disastrous form 
at St ICitt’s the same year, and again in 1652 ; in 1655 it was at 
Port Royal, Jamaica ; and from those years onwards it became 
familiar at many harbours in the West Indies and Spanish Main, 
and in the Atlantic ports of the British American colonies. It 
is a question whether it had not occurred at Porto Rico, San 
Domingo, and other places in the Spanish Antilles a good many 
years before ; but the reports from the colonies of New Spain, both 
for that and subsequent poriods, are highly defective as regards the 
data needed to distinguish yellow fever from the bilious remittent 
form of malarial fever, which is a non-infective sickness. The 
Mexican form of typhus, called “matlazahuatl/ 1 which has been an 
indigenous disease of the native population in the interior for 
several centuries, has no other connexion with yellow fever than 
that it belongs to the same family of typhus ; its circumstances 
, are quite different, especially in respect that it is a purely inland 
form of febris pmperurn. In 1853 yellow fever appeared for the 
first time at Callao and lima in Peru; and almost in the same 
months a severe epidemic prevailed among the plantation hands 
in the sierra region of the interior. The two forms were described 
as the same disease by Dr Archibald Smith ; but the fever of the 
sierras was afterwards shown to be a form of typhus, analogous to 
the native Mexican form, and quite unconnected with this yellow 
fever of the coast. r 
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In the liaibours of the American colonics (United States) the 
liistoiy of yellow iever has been as follows. It begins to be heaid 
ot at Charleston in 1693, and at Philadelphia the same year. The 
South Carolina poit lias the fullest iteoid of it, next in order in 
the cailier period being Philadelphia, New Yoik, and Norfolk (Ya.). 

Towards the end of the 18th centiuy the poits of New England, 
as far noith as New Hampsliiie, have visitations, and it begins jjo 
be quite common at Baltimoie, Wilmington, Savannah, and New 
Orleans. At a still later period (within the 19th century) we find 
the centre of incidence shifting so as to include Mobile, Memphis, 

Natchez, St Fiancisville, and Baton Rouge; and in the most recent 
period outbreaks are recorded at Galveston and other poits of 
Texas, ami at I^ensacola, Vicksburg, and Key West. The Atlantic 
ports gradually lost it and the Gull poits took up the inheritance, 
several of them keeping it still. Some of the epidemics wort vuy 
disastious, one of the Philadelphia outbreaks concsponding to the 
pestilence which figuies in the last section of Longfellow’s Emi- 
ijeline : “Wealth had no power to bribe, nor beauty to charm the 
oppiessor.” In the New Orleans epidemic of 1878 the deaths lmin- 
boied 4056. The American poits mentioned have been only its 
principal seats, many other smaller liaibours having had outbreaks 
now and then, such, as New Haven (Coyi.), Piovidence (R.I.), 
Swedesborough (N.J.), Alexandria (Ya.), Augusta (Gad, bt Augus- 
tine (Fla. ), Opelousas (La. ), and Houston (Tex.). 

Along with the harbours and anchorages of the West Indies and 
Spanish MainJ the three chief harbours of Guiana (Cayenne, Suri- 
nam, and Demerara) have had an equal shaie, and for almost the 
sjme period. Rut for Brazilian ports there is no lecord of yellow 
fever imtil 1849, when it appeared for the first time at Rio de Jaiu.no, 

Bahia, and other places. These poits became endemic seats of the 
infection from that year, and are now more distinctively the hud- • 
quaiters of the disease than its old West Indian and Mexican Gulf 
centres. Monte Yideo had a disastious epidemic in 1857, and 
Buenos Ayres a visitation in 185?; but the shipping places of the 
river Plato are not in the same class of endemic ioei as the liaibours 
of Brazil. 

There Jiave been a few epidemics at trading places on the West 
Coast of Africa, most of them subsequent to 1820, and all of them 
confined generally to white residents. 

During the gioat peiioft of yellow fever (1793-1805), and for some 
years afterwards, the disease found its v ay time after time to various 
ports of Spain. Cadiz, indeed, suffeied five epidemics in the IStli 
century, Malaga one, and Lisbon one; but from 1800 d$wn to 
1821 the disease assumed much moie alarming proportions, Cadiz 
being still its chief seat, while Seville, Malaga, Cartagena, Barce- 
lona, Palma, Gibraltar, and gtlrer shipping places suffeied seveicly, 
as well as some of the countiy districts nearest to the ports. 

These Spanish outbreaks were clearly connected with the ar- 
rival of ships, but for the most part thefc had not been cases of 
yellow fever on bomi the sbip|. The last seveie epidemic on 
Spanish soil was at Barcelona in the summer of 1821, when 5000 
persons died. The most recent disastrous epidemic in Euiope was 
at Lisbon in 1857, when upwards of 6000 died in a few weeks. 

The outbreaks at St Nazaire (1861), Leghorn, Swansea (1864), and 
Southampton have been carefully studied, but are otherwise'bf 
minor importance. 

Yellow Jever is dependent upon high summer temperatuie for its Special 
epidemic development, and it requires agood deal of heat to continue local and 
even after it has on< e acquired epidenJrc intensity. Ifc its endemic uncial 
centres in the New World it clings peculiarly to the lower quaiters ciioum- 
of the seaports, to the alluvial foreshores, and to the anchorages; stances, 
on many occasions it has been prevalent among the ciews of man- 
of-war and of merchantmen at anchor, or moored in the haibour, 
or lying up in the carriage , when there has been none of it among 
the residents a&Kore. Ifc is admitted that the endemic influence 
which causes it is eflluvial or miasmatic from the harbour mud, or 
from tiro bilge-water of a ship that had lain in the harbour, or hom 
the alluvial foundations of houses nearest to the beach. So far as 
prevalence on shore is concerned, it seems to follow the same laws 
as cholera and typhoid fever : that is to say, it is an exogenous or 
soil infection, a fermentation of filth in the ground, with a seasonal 
activity closely following the*raovemcnts of the subsoil water. In 
like manner, when it has been imported to Spain, it has clung^ to 
alluvial soil and has spread after the fashion of a soil-borne inac- 
tion rather than by personal contagion, although hi Spanish ports, 
just as in Philadelphia, according to Rush’s opinion, contagious- 
ness has been found to be “contingent ” to it under certain circum- 
stances. To establish an epidemic in a distant port, it has been * 
necessary that there should he carried thither a material quantity 
of the specifically poisonous harbour-filth in a ship’s bilges, and 
that the conditions favourable to its increase and diffusion by fer- 
mentation should exist in the now soil. 

The next most significant thing in the incidence of this fever is 
that new arrivals at an indigenous centre are peculiarly liable to 
take it, and most liable of all the sailors and others from northern 
latitudes, such as Sweden, Finland, Holland, and Germany. In 
fact an epidemic outburst in a yellow-fever port or endemic centre 
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at the present day is commonly connected with an unusual influx 
of strangeis. It is not to be supposed, however, that the lesidents 
acquire immunity l>y acclimatization : they have no greater im- 
munity in that sense than have the Bengalis from cholera, or than 
those who permanently reside in unsanitary localities from typhoid 
fever or diphtheria. The only immunity is that o f the Negro race, 
aL immunity all the more striking that the Negroes in yellow- 
fever ports aie mostly found living in the favourite haunts of the 
disease, and that their race is peculiarly liable to all other infec- 
tions of the kind, including cholcia, typhus, and typhoid. Al- 
though the piotoction of the Negio of pure blood is not absolute, 
it is nearly so. In ordinary circumstances Negroes become liable 
when of mixed blood, and almost exactly in pieportion to . the 
degree of white stock in their breeding. These racial peculiarities 
have been so often remarked and aie so universally admitted in 
theii hi oad significance that no detailed proofs need be adduced. 
It may be stated, however, that all African Negioes, whether fresh 
from Africa or long acclimatized to the New 'VVoild, have the same 
natuial protection ; thus the Nubian regiment in the French ser- 
vice during the Mexican expedition did not lose a single man, and 
did not even have a single case, in the epidemic at Vera Cruz in 
1866. The protection is profoundly racial, and not due to the 
Negroes being intned to yellow-fever localities. There is no other 
instance of the same racial immunity in the whole lange of in- 
fective sickness. 

Two things stand out prominently in the foregoing recital of 
facts, — (1) that yellow fever, in time and place, has dogged the 
steps of the Afiican slave tiade, and (2) that the African Negro ha_» 
a very large laeul immunity from yellow fever. The first of these 
facts was generalized by Audouard (Paris, 1825), but has been 
neglected and forgotten ; the second fact, which no one seriously 
disputes, is the complement and confirmation of the historical and 

S hical induction The ciijcumstances in Peru, although ap- 
j r in contradiction, are really corroborative : a form of yellow 
fever established itself at certain ports of that country in the wake 
of a notorious Chinese coolie trade (see Coolie, vol. vi. p. 384) ; 
but the Chinese themselves were exempt from the fever at •‘•Ire time, 
and would appear not to have suffered from it in the subsequent 
epidemics on the Peruvian coast. The auestion thus arises as to 
the particular connexion between the African slave trade (or tho 
analogous Chinese coolie trade) and yellow fever. The first point 
is that the fever has not been a fever of the voyage but of the land- 
ing place, although tlieie are several authentic instances {r.g., cases 
of the “.Regalia” and “La Pique”) of yellow fever arising at sea 
from the exposure of white mon to the stench of a shipful of 
Negroes. Again, the filthy condition of a Guineaman on her arrival 
from Africa was a notorious fact ; and the filth of that kind was 
discharged into the creeks, cartilages, and anchorages of slave ports 
in material quantity yea?’after year for a long period. At Havana 
as many as a hundred slavers would arrive vt one year. Steady 
accretions of the filth of slave-ships from tho beginning of the traffic 
to America down to its abolition in 1808, and its final cessation 
provious to 1860, would account for a peculiarly pestiferous state of 
thg harbour mud, of the b^ach, and even of the water ; in fact, the 
water in the Bay of Havana was pestiferous and full of organic 
matter where it was several fathoms deep, and there was a standiug 
order in the British navy against admitting it into ships? Wher- 
over the harbours were mostAideless, as around the Gulf of Mexico 
and iu the West Indian Islands, and wherever the soil was most 
alluvial, and the movements of the ground- water most extensive, 
the specific putrefaction or fermentation thus introduced into the 
harbour would spread farthest on shore, being aided or eueouragod 
always by the abundance of other organic matter which it met 
with at particular spots, such as the foundations of houses. 

The next step is to consider tho connexion between this wholesale 
befouling of slave ports and the particular type of endemic disease. 
One of the points most emphasized by Audouard was tho funda- 
mental physiological d i fforences between the African Negro race 
and the white. The discharges of the Negro body might become 
by their effluvia specifically poisonous, he argued, to white men 
under special circumstances. A more direct factor in the aetiology 
was the very common, if not uniform; prevalence of dysentery and 
diarrhoea in the passage from the Guinea coast to the western shores 
of the Atlantic ; the filth in a slave-ship’s bilges was, in part at 
least, dysenteric in its sourco and properties. Now, there is much 
independent evidence, collected from times of war and famine, to 
.prove a certain correlation or equivalence between dysentery and 
typhus ; according to Blanc’s phrase, the one was vicarious to the 
other .' 0 Yellow fever is admittedly a form of typhus, a form distin- 
guished by a hsemorrhagic tendency. Thus we find the connexion 
explained between dysenteric and other evacuations of the Negro 
race, carried to the mud and alluvial soil of ports under very 
peculiar circumstances, and a special farm of endemic typhus, dif- 
fering from the ordinary form m being earth-borne instead of air- 
borne. The remaining part of the synthesis concerns the differen- 
tial type of yellow fever within the genus “typhus Whence did 
it obtain the “note w or distinctive mark, anatomical and clinical, 
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of an acute yellow atrophy of the liver * The dysenteric filth that 
was imported into the harbouis of the New Woild represented that 
almost unique unwholesomeness of life vhich is summed up in the 
phraso “honors of tho middle passage.” Among such honois 
nostalgia, despair, and the sense of wrong were not the least ; and 
these aje among the states of human feeling that have been known, 
now and then, m the ordinary way of life to assume that peculiar 
visceial embodiment, or to find that means of expiession, which 
amounts to acute yellow atrophy of tho liver, and stands, m fact, 
for a total arrest of the hepatic functions, biliary and other. 

There is no other theoiy of yellow fever to contest the field with 
the slavc-tiado hypothesis ; that alone satisfies all the conditions 
of a correct synthesis — historical, geographical, ethnological, physio- 
logical, and, some would ‘•wy, oven ethical. Thue have been 
various oilier theories put forward from time to time, all of them 
much too fiagmentaiy, and therefoie erroneous, such as the hypo- 
thesis ot rotting timber (in wharves, ships’ hulls, &i\), of sugar 
cargoes, of common foul brige-water, of madiepoies, and pi bat illi. 

The bacillary or paiasitic hypothesis is the fashionable one at present, 
but it is much too ambitious, as ordinarily held, and altogether 
wide of the mark. The part played by putrefactisjA organisms is a 
subordinate one. In the general mouping of factors they can only 
come in after we have found the specific integial of the yellow-lever 
soil in its endemic seats ; they cannot elaborate the miasmatic poison 
of yellow fever without a definite pabulum, any more than the 
“lactic bacillus” can produce lactic fermentation without milk-sugar. 

The sanitary or public health aspects of yellow fevor have hem Sanita- 
discussed in great part under Quarantine (vol. xx. p. 156). In Iron, 
regard to its sanitation at the endemic seals in the West Indies, 

Guiana, Brazil,iCentral America, and the Gulf States of the Anieiii an 
Union, the same principles apply as to other filth-diseases. Tire 
object A s to securo a clean soil, and to that entl drainage and sewer- 
age serve best. In tho sanitation of yellow fever the case is so far 
peculiar that the harbour bottom, the adjoining mudbanks and 
mangrove swamps, and even the seawater itself, are apt to retain 
the specific taint, especially where the cleansing action of the tides 
is slight. But there is good reason to think that tlio specific taint 
in the soil is everywhere slowly disappearing, now that it is no longer 
reinforced by fresh supplies year after year. It has pi actually 
vanished from the Atlantic ports of the United States, and has be- 
come almost rare in such harbours as Port Royal, Jamaica. Its 
headquarters aie now the Brazilian ports, which were tho last to 
develop it (in 1819). 

ht( ratine.— The chief work is that of La Roche, Ydhw Fever, 2 vols., 
Philadelphia, 1S05. A Aery full hibhogiaphy is given by Bauch at tho uid of 
Ins section on “Yellow Fever,” m Historudi-GiograpJusihe Fathologie, \ol. i., 

Stuttgait, 1S8I (Engl, tiansl by Cieighton, London, 1 S83). Ret ent expti lenee, 
epidemiological and clinical, is given m the writings (2 vols.) of Dr Jostph 
Jones of New Oilcans, 1887 ; see also Maclean’s Datctsis of hopunl Chmilt 
Loudon, F3b<i. Among the numeious monographs may be ,sp«*r ally mentioned 
thoso of Pjm (Observation!, upon the Bulam fever, London, ISIb), who showed 
that one attack gave immunity, and of Daniel Blair (smm Auount vf thi Inst 
Yellow Fewr tfpidmic of BO ah Gimm, with plates, od ed., Loudon, J.Sj‘2), 

A popular exposition of the slai*e-tiado hvpothesis of Audoumd (with additions 
by the -wTiteiyif the piesent article) will be found in Forth. Amer. Rev., ( >H ober 
1884. Audouaid’s tlnoe papeis were colluded under the title Iluunl do 
llmoireb sur lo Typhia Nautique, ou Fuvre Jaime, Pans, 38S2J. (C. 0.) 

YELLOW EIVEH. See China, vol. v. pp. 630-031. 

YELLOWSTONE NATIONAL PATiK, an area situ- See Plate 
ated mainly in north-western Wyoming, United States, XVII. 
which has been withdrawn from settlement by the United 
States Government and dedicated to tho purposes of a 
public park. It is a region of hot springs and geysers, 
mountains and canons, lakes and waterfalls. While it is 
almost entirely comprised in Wyoming, a narrow strip 2 
miles wide projects on the north into Montana, and on the 
west a strip about 5 miles in width projects into the same 
Territory and into Idaho. Its boundaries, which were 
defined at a time when the country was little known, are 
as follows. The northern boundary is a parallel of latitude 
running through the mouth of Gardiner river, a branch of 
the Yellowstone, 2 miles north of 45° N. The eastern 
boundary is a meridian 10 miles east of the most easterly 
point of Yellowstone Lake, which places it almost on the 
110th meridian. The southern boundary is a parallel 10 
miles south of the most southerly portion of the same body 
of water, in lat, 44° 10' *N. The western boundary is a 
meridian 15 miles west of the most westerly portion of 
Madison (now Shoshone) Lake, this meridian being approxi- 
mately that of 111 0 6'. The Park is therefore very nearly 
a rectangle in shape, its length north and south being 61 *8 
miles aad its breadth 53*6. Its area is 331 2 square miles, 

Its surface is mainly an undulating plateau, with a mean 
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elevation above the sea of about 8000 feet, upon the surface 
of which the minor streams flow, while the larger ones have 
cut canons for themseLves, several of them being of great 
depth. The eastern portion, however, is occupied by an 
extremely rugged mountain chain, known as the Ab^aroka 
Range, peaks of which rise to heights exceeding 1 1,000 feet. 
These mountains, which separate the waters of the Yellow- 
stone from those of the Big Horn, are unsurpassed in the 
United States for sublimity and grandeur of scenery. The 
Gallatin Range, which separates the Yellowstone from the 
Gallatin river, enters the Park # nea* the north-western 
corner and extends southwards some 20 miles withijL it. It 
. reaches its culminating point in Electric Peak, ll,050 # feet 
high, just within the Park boundary. Another group gf 
mountaias, in the form of a horseshoe, occurs near the 
middle of the Park, known as the Washburne Mountains, 
the highest ^mmit of which, Mount Washburne, has an 
elevation of 10,346 feet. 'IJJie Red Mountains are in the 
southern part, their culminating peak being Mount Sheri- 
dan, 10,385 feet in height. In this part of the Park the 
plateau is more elevated and broken, and just beyond its 
southern limits it rises into a confused maze of mountains. 

The Park has an abundant rainfall, and its breams are 
numerous and bold. It contains many beautiful lakes and 
ponds. Within its area are the sources pf the Yellowstone? 
and the Madison, which go to make up the Missouri, and 
of the Snake, one of the forks of the Columbia. This last 
stream, which drains the south-western part, takes its rise 
in several branches, among them being Lewis Pork, which 
has its origin in the beautiful Shoshone Lake, and Heart 
river, which rises in Heart Lake, under the shadow of 
Mount Sheridan. The Yellowstone drains the eastern part. 
Rising just beyond its southern limits, it flows into and 
through Yellowstone Lake, a magnificent sheet of water, of 
very irregular shape, having an area of 150 square miles. 
A few miles below the lake, the river, after a succession of 
rapids, leaps over a cliff, making the Upper Pall, 112 feet 
in height. Half a mile lower down it rolls o%?er the Lower 
Pall, which has a clear descent of 300 feet. The fiver at 
this point carries, at the average stage of water, about 
1200 cubic feet per second. Witt this fall the river 
enters the Grand Canon, which in •many scenic effects ha^ 
not its equal on the globe. Its depth is not greftt, at least 
as compared with the canons upon the Colorado river 
system, ranging from 600 feet at its head to 1200 near the 
middle, where it passes the Washburne Mountains. Its 
length to the mouth of Lamar riwer is 24 miles. It is cut 
in a volcanic plateau, and its ragged broken walls, which are 
inclined at very steep angles, are of a barbaric richness of 
colouring that almost defies description. Reds, yellc®vs, 
and purples predominate, and are set off very effectively 
against the dark green of the forests upon the plateau, and 
the white foam of the rushing river which fills the bottom 
of the chasm. Hear the foot of the Grand Canon, Tower 
creek, which drains the concavity of the horseshoe formed 
by the Washburne Mountains, enters the Yellowstone. 
Just above its mouth this stream makes a beautiful fall of 
132 feet into the gorge in which it joins the river. A few 
miles farther down the Yellowstone is joined by an eastern 
branch, Lamar river, which drains a large part of the 
Absaroka Range. Then it enters the Third Canon, from 
which it emerges at the mouth of Gardiner river. The 
latter stream drains an area of elevated land by means of 
* its three forks, and upon each of them occurs a fine fall in 
its descent toward the Yellowstone. The Madison rises in 
the western part of the Park and flows in a generally north- 
ward and then westward course out of the Park. Its waters 
are mainly collected from the rainfall upon the plateaus, and 
from the hot springs and geysers, most of which ar* within 
its drainage area, Upon this river and its affluents are 


several fine falls. Indeed all the streams of this region 
show evidence, in the character of their courses, of a reoGnt 
change of level in the surface of the country. 

The climate is characterized by a considerable dcgico of humidity 
and a heavy rainfall, as compared with adjacent portions of the 
West. The temperature is that of a semi-arctic region. Fiost may 
occur in midsummer and snow hogius to fall in September. 

The native^ fauna is abundant and varied. The policy of the 
Government, which protects # gamc within this reservation, has in- 
duced it to take shelter here against the sportsman and pot-hunter, 
so that elk, deer, antelope, mountain sheep, hear, and numerous 
smaller game animals aic very abundant and tame. The only held 
of wild bisons lett in the United States is upon this reset vation ; and 
in some paits moose arc occasionally seen. * 

The flora is very varied. With the exception of a few limited 
areas in the northern pait, the region is covered with forests, gener- 
ally so dense that landmarks are invisible and the traveller is 
forced to guide himself by the sun or by compass. The trees are 
mainly the Douglas spruce and the yellow pine, and are not of 
large Size or great commercial value. 

The surface of the park is almost entirety covered with volcanic 
rocks. The Gallatin Range, however, in the north-western corner, 
is made up of stratified beds ranging from the Silurian system 
up to the Cretaceous. In a few localities also Tertiary lake beds 
and local driff are found. The plateaus generally are composed of 
lhyolite, while the mountain ranges are made up of later volcanic 
deposits, maiuly*conglomerates. In this region the ancient volcanic 
fires, which formerly extended far and wide, especially to the south 
and west, are still m existence, as is shown by the vast numbers of 
hot springs and geysers. The number of the former is by a close 
estimate not less than 3000, varying in size from a few inches in 
diameter to an aiea of many acres. The number of active geyseis 
is 71. These phenomena are foukd in groups in numerous local- 
ities, the most important of which — for they contain most of the 
great geysers — are the Upper and the Lower Geyser basins, near the 
head of .the Madison, here known as the Firehole, river. The 
former contains 26 geysers, seveial of which are of such power as to 
throw water to heights exceeding 200 feet, and the amount of water 
thrown out is so great as to laise the temperature of the liver 
water many degrees. T fee Lower basin contains 16 geysers. The 
Norris basin, upon Gibbon riveT, a branch of the Madison, contains 
9 geysers, and the Shoshone basin, upon the shore of Shoshone 
Lake, contains 8 active spouters. Others are found at Heart Lake, 
upon Pelican creek, in Hayden’s valley* and in Monument basin. In 
all these localities the wateivholds silica in solution in considerable 
quantities, so that as it cools and evaporates it deposits siliceous 
matter, which has covered with a hard white floor many square 
miles of these valleys, and has built up Waters around the springs 
and geysers of considerable size $nd great beauty of form. Besides 
silica, the water of many of the springs contains sulphur, iron, alum, 
and other materials in solution, whtyh in places stam the pure white 
of the siliceous deposits with bright bands of colour. Upon Gaidi- 
ner river, near the northern boundary of the Park, there is a large 
group of springs, known as tfae Mammoth Hot Spiings, which differ 
from the otheis in holding carbonate of lime in solution. These 
springs have deposited so freely as to build up a hill 200 feet in 
height, from the top of which the springs boil out. The slopes of 
this mound have been built in the form of a succession of basins 
rising one above another, and the water from the springs ovei flows 
from one into another, growing gradually cooler as it descends. 
Upon the hank of Yellowstone river, between the falls and the lake, 
there was, when the region was first explored, a geyser which at 
intervals of aboi# 4 hours threw up a column of mud to a height 
of 40 or 50 feet In more recent times this geyser has ceased action. 
These phenomena have been under observation since 1871 ; and, 
while there have been changes in them, certain geyseis having 
ceased and others having been foimed, no evidence of a diminution 
of power has been observed. 

The Park is accessible by means of the Northern Pacific Railioad, 
by a branch which extends up the valley of the Yellowstone within 
a few miles of the northern boundary ; and with this a line of stage 
coaches is connected. 

The most stringent laws have been enacted in regard to the 
killing of game, the starting of forest flies, and the removal of the 
deposits of the springs. 

Although exploring parties had at various times passed on all 
sides of this strange region, its wonders remained undiscovered 
until so late a period as 1870. This fact is all the more remarkable 
because at that time the frontier of settlement was in the Gallatin 
valley, not a hundred miles from the great geyser region. Some 
rumours of hot springs and geysers, coming from stray trappers and 
Indians, had been received, however, and these were suftieiont to 
start a party from the Montana settlements in 1870, to investigate 
the strange tales. The discoveries made by this, the 'Washburne 
party, induced Dr F. Y. Hayden, then in charge of a Government 
survey, to turn his explorations in this direction* The reports 

xm. — 93 
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brought back by him induced Congress to reserve this area fiom 
settlement, which was done m the spnng of 1872. In that yoai 
fuitlier explorations weie made, and in subsequent yeais aimy 
expeditions earned the woik of exploration still Author. In 1878 
a map ot the Paik, based upon tuangulation, was diawn up by the 
Hayden survey, and m 1883-85 a moie detailed map was made by 
the United States Geological Suivey, and a systematic study of its 
geological phenomena was instituted. (H. Gb) 

YELLOW-TAIL. This name is given by seafaring men 
to a variety of marine fishes, chiefly of the family of 
Horse-Mackerels, which have this in common, that they 
aie edible and have a yellow caudal fin. As the latter 
peculiarity, which has found expression in the specific 
names of thrymiu% vanthurus , <irc., of systematic ichthyo- 
logy, is not confined to that family, very different kinds 
of fishes bear the same name : thus, for instance, the 
fishermen of the United States apply it to species of the 
Meagie family (Stisemdse) and to others. Economically 
the most important ^kinds of these fishes, the yellow-tail 
of the South Atlantic and the southern Indo-Pacific Ocean, 
are species of the genera Seriola , Seriolichthys , and Micro - 
<pteryoc, some of which, like Seriola lalandii and S, giga% 
attain to the size of a cod or a coal-fish, and are preserved 
in a similar manner, either salted or dried. They abound 
in many localities, and are valued as food fish everywhere. 
They form a large proportion of the dried fish which are 
exported from the Cape of Good Hope to Mauritius and 
Batavia, or are sold to the whalers visiting the Southern 
Ocean. They are equally abundant at St Helena, where, 
however, their value as an article of trade does not seem to 
be fully understood. On the coasts of South Australia and 
New Zealand they are likewise a staple article of food, but 
are chiefly eaten fresh, the most esteemed species being Seri- 
ola lalandii, also known to the colonists as the “king-fish.” 

YEMEN, in Arabia, literally the land “on the right 
hand” of one who faces east, meant originally all the 
land southwards from Syria (Shdm). The Arabia Felix 
(evSaijJuav) of Ptolemy and other, ancients is a mistrans- 
lation, the right hand being taken to mean “lucky” 
dexter ). Arabia Felix included all Arabia except 
the peninsula of Sinai (Arabia Petrcea) and the Syrian 
deseit (Arabia Deserta) : 7>.,1 it took in the HijAz and Nejd 
as well as South Arabia. The Arabs use the term Yemen 
in various extensions. A tradition of the Prophet makes 
YCmen and Shdm meotfat Tabbdk ; but AM c Abbds already 
confines the name to all Arabia" south of Mecca. This 
usage, which excludes Nejd and Hijdz from Yemen, is not 
merely that of Moslem tgeographers, who take Mecca as 
their imaginary standpoint, but is found in the heathen 
poets. When Imraolkais speaks of a Yemenite trader, 
Tarafa, of tanned ox-hides from Yemen, Labfd of a youth 
from Yemen who knew letters, or a poet of Hodhail of the 
excellent work of a Yemenite smith, they all mean by 
Yemen the southern region where trade, letters, and industry 
had their early homo in the peninsula, The northern 
boundary of Yemoif is variously laid down. Al-Asmah 
makes it a line drawn obliquely from 'Omdn to Nejrdn; but 
Hamddnf rightly draws it farther north, from 'Omdn and 
Yehrfn in the south of Yemdma by way of Al-Hujaira, 
Tathlfth, and Jorash to Kodommol (Kotumble of the Admi- 
ralty chart, in lat. 17° 52'). In its narrowest limitation 
Yemen comprises, not the whole south of the peninsula, but 
.only the south-west as far as Hadramaut, which was viewed 
as a ^dependency of Yemen. The physical conformation 
of the south-western portion of the peninsula differs greatly 
from that of Arabia proper, being similar to that of Ethi- 
opia. A range of mountains, which rises into peaks of 
considerable elevation, and descends with a steep slope 
towards the shore of the Red Sea, stretches from the 
southern extremity northwards as far as T&i This range 
is pierced by several streams and wadies, which flow into 


the Red Sea. 1 In old times the region cannot of course 
have been called “ the Southland ” by its own inhabitants. 



Map ol Yemen. 


Sabseans, — The ancient name of the people of Yemen 
was Saba (Saba* with final hemza) ; and the oldest notices 
of them are in the Hebrew Scriptures. The list of the 
sons of Joktan in Gen. x. 26-29 contains in genealogical 
form a record of peoples of South Arabia which must rest 
on good information from Yemen itself. Many of these 
names are found on the inscriptions or in the Arabic 
geographers, — Sheba (Saba*), Hazarmaveth (Hadramaut), 
Abimael (Abime'athtar), Jobab (Yuhaibib, according to 
Hal6vy), JeMh (War Ah of the geographers), Joktan (Aiab 
Kahtan; wakata = Jcahata), On the other hand, the names 
of some famous nations mentioned on the inscriptions are 
lacking, from which it may be concluded that they did 
not rise to prominence till a later date. Saba’ (Sheba) 
itself, wl^ch was in later times the chief name, has in 
Gen. x. 28 a subordinate place ; it was perhaps only a 
collective name for the companies of merchants who con- 
ducted the South-Arabian export trade (the root sabal in 
the inscriptions meaning to make a tiading journey), and 
in that case would be of such late origin as to hold one 
of the last places in a list that has genealogical form. 
Two other accounts in Genesis, originally independent, 
give supplementary information drawn from the Sabman 
colonies, the stations and factories established to facilitate 
trade through the desert. The inscriptions of Al- e 01a 
published by D. H. Muller show that there were Mina*an 
colonies in North Arabia. Other South Arabs, and espe- 
cially the Sabseans, doubtless also planted settlers on the 
northern trade routes, who in process of time united into 
one community with their North-Arab kinsmen and neigh- 
bours. Thus we can understand how in Gen. xxv, 2-3 
Sheba and Dedan appear among the North-Arab “sons 
of Keturah.” Again, the Sabseans had colonies in Africa 
and there mingled with the black Africans; and so in Gou. 
x. 7 Sheba and Dedan, the sons of Jtaamah (Raghma), 
appear in the genealogy of the Cushites. With the Ethi- 
opians Saba* means “men,” a clear indication of their 
Saboean descent. 

The queen of Sheba who visited Solomon may have 
come with a caravan trading to Gaza, to see the great king 

1 An excellent topographical description of Yemen is given m Ham- 
d&ni’s Qbgr, d, Arab . HaMnbd, ed. IX II. Muller (1884). 
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whose ships plied on the Bed Sea. The other Biblical 
books do not mention the Sabaeans except incidentally, in 
allusion to their trade in incense and perfumes, gold and 
precious stones, ivory, ebony, and costly garments (Jer. vi. 
20; Ezek. xxvii. 15, 20, 22 sq.; Isa. lx. 6 ; Job vf. 19). 
These passages attest the wealth and trading importance 
of Saba from the days of Solomon to those of Cyrus, When 
the prologue to Job speaks of plundering 'Sabaeans (and 
Chaldaeans) on the northern sknts of Aiabia, these may 
be either colonists or caravans, which, like the old Phuenician 
and Greek traders, combined on occasion robbery with 
trade. The prologue may not be historical; but*it is to 
be presumed that it deals with historical possibilities, *and 
is good evidence thus far. « * 

The Bfblical picture of the Sabsean kingdom is confirmed 
and supplemented by the Assyrian inscriptions. Tiglath 
Pileser II. (7£9 b.c.) tells us that Teima, Saba’, and HaipA 
( = Ephah, Gen. xxv. 4 and Isa. lx. 6) paid him tribute of 
gold, silver, and much incense. Similarly Sargon (715 
b.c.) in his Annals mentions the tribute of Shamsi, queen 
of Arabia, and of Itamara of the land of Saba’, — gold and 
fragrant spices, horses and camels. 

The earliest Greek accounts of the Sabaeans and other 
South-Arabian peoples are of the 3d centuiy £ c. Erato- , 
stlienes (276-194 b.c.) in Strabo (xv. 4j> 2) says that the 
extreme south of Arabia, over against Ethiopia, is inhabited 
by four great nations, — the Mmseans (Mavouot, Mnqvaioi ; 
Ma*m of the inscriptions) on the Red Sea, whose chief* 
city is Carna ; next to them the Sabaeans, whose capital 
is Mariaba (Manab of the inscriptions); then the Cata- 
banes (KatabJn of the inscriptions), near the Straits of 
Bcib-al-Mandeb, the seat of whose king is Tamna ; fourthly, 
and farthest east, the people of Hadramaut (Chatramotitse), 
with their city Sabota. The Catabanes produce frank- 
incense and Hadiamaut myrrh, an*d there is a trade in 
these and other spices with merchants who make the 
journey from ^Elana (Elath, on the Gulf of/Akaba) to 
Minsea in seventy days ; the Gab^eans (the Gaba’&n of the 
inscriptions, Pliny’s Gebanitae) take forty days to # go to 
Hadramaut. This short but important and well-informed 
notice is followed a little later by tb&t of Agatharchides , 
(120 b.o.), who speaks in glowing tdhns of the wealth and 
greatness of the Sabaeans, but seems to have less exact 
information than Eratosthenes. He knows only the 
Sabaeans and thinks that Saba is the name of their capi- 
tal. He mentions, however, the “ happy islands ” beyond 
the straits, the station of the Indialh trade (§ 103). Arte- 
midorus (100 B.c.), quoted by Strabo, gives a similar 
account of the Sabaeans and their capital Mariaba, of their 
wealth and trade, adding the characteristic feature tliSt 
each tribe receives the wares and passes them on to its 
neighbours as far as Syria and Mesopotamia. 

The accounts of the wealth of the Sabaeans brought back 
by traders and travellers excited the cupidity of Rome, 
and Augustus entrusted iElius Gallus with an expedition 
to South Arabia, of which we have an authentic account 
in Strabo (xvi. 4, 22). He hoped for assistance from the 
friendly Nabatjeans (q.v .) ; but, as they owed everything 
to their position as middlemen for the South-Arabian trade, 
which a direct communication between Rome and the 
Sabaeans would have ruined, their viceroy Syllaeus, who 
did not dare openly to refuse help, sought to frustrate the 
„ emperor’s scheme by craft. Instead of showing the 
Romans the caravan route, he induced them to sail from 
Oleopatris to Leucocome, and then led them by a circuitous 
way through waterless regions, so that they reached South 
Arabia too much weakened to effect anything. Blit the 
expedition brought back a considerable knowledge of the 
country and its products, and the Roman leader see^ns to 
have perceived that the best entrance to South ^Ixabia 


[ was from the havens on the coast. So at least we may 
conclude when, a hundred years later (77 a.d,, as Dillmann 
has shown), in the Periplus of an anonymous contemporary 
of Pliny (§ 23) we read that Chaiibael of Zafar, “the 
legitimate sovereign of two nations, the Homerites and 
Sabaeans,” maintained fiiendly relations with Rome by 
frequent embassies and gifts. Pliny’s account of Yemen, 
too, must be largely drawn from the expedition of Gallus, 
though he also used itineraries of travellers to India, like 
the Periplus Mans Erythrsei just quoted. 

Nautical improvements, and the discovery that the 
south-west monsoon (Hippalus) gave sure navigation at 
certain seasons, increased the connexion of the West with 
South Arabia, but also wrought such a change m the tiade 
as involved a revolution in the state of that country. The 
hegemony of the Sabieans now yields to that of a new 
people, the Homerites or Himyar, anc^the king henceforth 
bears the title “king of the Himyarites and Sabaeans.” 
Naval expeditions fiom Berenice and Myoshormus to the 
Arabian ports brought back the information on which 
Claudius Ptolemy constructed his map, which still surprises 
u# by its wealth of geographical names. 

Sabsean colonies in Africa have been already mentioned. 
That Abyssinia was peopled from South Arabia is proved 
by its language and writing ; but the difference between 
the two languages is such as # to imply fjiat the settlement 
was very early and that there were many centuries of 
separation, during which the Abyssinians were exposed to 
foreign influences, New colonies, however, seem to Lave 
followed from time to time, and, according to the Peiiplus 
(§ 16), some parts of^the African coast were under the 
suzerainty of the Salyean kings as late as the Sabseo- 
Himyaritic period ; the district of Azania was held for the 
Saboean monarch by the governor of Maphoiitis (Ma*&fir), 
and was exploited by a Sabaean company. Naturally 
difficulties would arise between Abyssinia and the Sabsean 
power. In the inscription of Adulis (2d century) the 
king of Ethiopia claims to have madg war in Arabia from 
Leucocome to the land of the Sabsean king. And the 
Ethiopians were n&t without Successes, for on the Greek 
inscription of Aksfim (a # tke njiddle of the 4th century) 
King iEizanes calls himself <c king of the Aksumites, the 
Homerites, and Raiddn, and of the#Ethiopians, Sabaeanr, 
and Silee.” More serious ^vas the conflict under Dhii-Nu’As 
(Dhii-Nu^<is of the Arab historians) in the beginning of 
the 6th century ; it ended in th^overthrow of the Him- 
yarite king and the subjugation of Yemen, trhich was 
governed by a deputy of the Aksumite king, till (about 
570) the conquerors were overthrown by a small band of 
Persian adventurers (see Persia, vol. xviii. p. 613). 

With the exception of what the South-Arabian Hamd&nf 
relates of his own observation or fiom authentic tradition, 
the Mohammedan Arabic accounts of South Aiabia and 
Sabsoa are of little worth. The great event they dwell on 
is the bursting of the dam of Ma’rib, which led to the 
emigration northwards of the Yemenite tribes. We may 
be sure that this event wjas not the cause but the conse- 
quence of the decline of the country. When the inland 
trade fell away and the traffic of the coast towns took the 
sea route, the ancient metropolis and the numerous inland 
emporia came to ruin, while the many colonies in the north 
were broken up and their population dispeised. To this 
the Koran alludes in its oracular style, when it spfeks 
(xxxiv. 17) of well-known cities which God appointed as 
trading stations between the Sabaeans and the cities He 
had blessed (Egypt and Syria), and which He destroyed 
because of their sins. 

Inscriptions * — This abstract of the history of Yemen from ancient 
sources can now he verified and supplemented from inscriptions. 
Doubts as to the greatness and importance of to Sabsean state, as 
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attested by the ancients, and as to the existence of a* special Sabccan 
writing, called “ Musnad,” of which the Arabs tell, were still current 
when Niebuhr, in the 18th century, brought to Europe the first 
account of the existence of ancient inscriptions (not seen by him- 
self) in the neighbourhood of Yanm. Following this hint, Seetzen, 
In 1810, was able to send to Europe, from porphyry blocks near 
Yanm, the first copies of Saboean inscriptions. They could not, 
however, be read. But the inscriptions found by Wellsted in 1834 
at Hisn Ghorab were deciphered byYS-esenius and Rodiger. Soon 
after this the courageous explorer Arnaud discovered the ancient 
Mariab, the royal city of the Sabseans, and at great risk copied 
fifty-six inscriptions and took a plai* of the walls, $ie dam, and the 
temple to the east of the city. These, with other inscriptions on 
stone and on bronze plates brought home by Englishmen, found a 
cautious and sound interpreter in Osiander. The historical and 
geographical researches of Kremer and Sprenger gave a fresh impulse 
to inquiry. Then Joseph Halevy made his remarkable journey 
through the Jauf, visiting districts and ruins which no European 
foot had trod since the expedition of Gallus, and returned with 
almost 800 inscriptions. Of more recent travellers S. Larger and 
E. Glaser have done most for epigraphy, while Manzoni is to be 
remembered for his excellent geographical work. 

The alphabet of the Sabaean inscriptions is most closely akin to 
the Ethiopic, but is purely consonantal, without the modifications 
in the consonantal forms which Ethiopic has devised to express 
vowels. There are twenty-nine letters, one more than in Arabic, 
gamcch and Sin being distinct forms, as in Hebrew. This alphabet, 
which is probably the parent of the South-Indian character, is un- 
doubtedly derived from the so-called Phceifician alphabet, the 
connecting link being the forms of the Safa inscriptions and- of the 
Tliamucleean inscriptions found by Doughty and Euting. Of the 
latter we can determine twenty -six characters, while a twenty- 
seventh probably corresponds to Arabic z (L). A sign for <jo 
also probably existed, but does not occur inthe known inscriptions. 
In the Thamudsean and Saboean alphabets the twenty- two original 
Phoenician characters are mostly similar, and so are the differentiated 
foims for g^and while and probably also and have 

been differentiated in different ways. This seems to imply that 
the two alphabets had a common histcry up to a certain point, 
but parted company before they were fully developed. The Tha- 
mudsean inscriptions are locally nearer to Phoenicia, and the letters 
are more like the Phuenician ; this character therefore appears to 
be the link connecting Phoenician with Saboean writing. It may 
be noticed that a Thamudrean legend has been found on a Baby- 
lonian cylinder of about 1000 B. c., and it is remarkable that the 
Sabatan satara, “ write/’ seems to be borrowed from Assyrian 
shatdru . 

The language of the inscriptions is South Semitic, forming a link 
between the North Arabic and the IJthiopie, but is much nearer 
the former than the latter. tTo the, details already given in then 
article Semitic Languages (vol. xxi p. 653 sq, ) it may be added 
that of the two dialects commonly called Sabaean and Minsean the 
latter might be better called Hadr*mitio, inasmuch as it is the 
dialect of the inscriptions found in Hadramaut, and the Minaeans 
seem undoubtedly to have entered the Jauf from Hadramaut. 

The inscriptions not only give names of nations corresponding 
to those in the Bible andT in classical authors but throw a good 
deal of fresh light on tho political history of Yemen. The inscrip- 
tions and coins give the names of more than forty-five Sabaean 
kings. The chronology is still vague, since only a few very late 
inscriptions are dated by an era and the era itself is not certain. 
But the rulers named can be assigned to threes* periods, according 
as they bear the title “mukrab of Saba,” “king of Saba,” or “king 
of Saba and Raid&n.” The last, as we know from tho Aksum 
inscriptions, are the latest, and those with the title “mukrab” must 
be the earliest. Fou* princes of the oldest period bear the name 
Yatha'amar, and one of these may, with the greatest probability, be 
held to be the “ Itamara Sabai ” who paid tribute to Sargon of 
Assyria. This helps us to the ago of some buildings also. The 
famous dam of Ma’rib and its sluices were the work of this ancient 
prince — structures which Arnaud in the 19th century found in the 
same state in which Hamdanf saw them a thousand years ago. 
The powor of these old sovereigns extended far beyond Ma’rib, for 
their names are found on buildings and monuments in tho Jauf. 

We cannot tell when the kings took the place of the mukrab, 
but the Sabseo-Himyaritic period seems to begin with, or a little 
aft$, the expedition of JSIius Gallus, A fragmentary inscription 
of Ma’rib (Br, Mus., 33) was made by “ Ilsharh Yahdlb and Ya’zil 
Bayyin, the two kings of Saba and Raidan, sons of Far'm Yanhab, 
king of Saba.” If this Ilsharh is identical with the ’Ildcraapos of 
Strabo, king of Mariaba at the time of the Roman invasion, the 
inscription preserves a trace of the influence of that event on the 
union of the two kingdoms. 

The inscriptions of the latest period present a series of dates'— 669, 
640, 680, 673, 385— of au unknown era. Reinaud thought of the 
Seleudd era, whiflh is not impossible ; but Hal4vy observes that 


the fortress of Mawiyyat (now Hisn Ghorab) b^ars the date 640, 
and is said to have been erected “when the Abyssiniaus overran 
the country and destroyed the king of, Ilimyar and his princes.” 
Referring this to the death of Dhu Nuwas (525 a.i>.), Halevy fixes 
115 B.c. as the epoch of the Sabaean era. This ingenious combina- 
tion jfccords well with the circumstance that the oldest dated in- 
scription, of the year 385 (270 A.D.), mentions 'Athtar, Shams, and 
other heathen deities, while the inscriptions of 582 (467 a.d.) and 
573 (458 A.D.k so far as they can be read, contain no name of a 
heathen god, but do speafc of a god Rahmandn — that is, the Hebie w 
Rahman, “tho compassionate” {Arabic, Al-Rahman), agreeably 
with the fact that Jewish and Christian influences were powerful in 
Arabia inthe 4th century. m The only objections to llalevy’s hypo- 
thesis are (1) that we knoy nothing of au epoch-making event in 
115 b.c.; and (2) that it is a little remarkable that the latest dated 
ins&iption, of the year 669 (554 A.D.), should bo twenty-five yeais 
Ikter than the Abyssinian conquest. An inscription found by 
Wrede at ’Obno is dated “in the year 120 of the Lion ii* Heaven,” 
which we must leave the astronomers to explain. 

The inscriptions throw considerable light no£ onlvon the Rabjeans 
but on other South- Arabian nations. The MinsctlffSJ whoso import- 
ance has been already indicated, appear in the inscriptions as only 
second to the Sahaeans, and with details which have put an end to 
much guesswork, e.g ., to the idea that they are connected with Mina 
near Mecca. Their capital, MaTn, lay in the heart of tho Sabican 
country, forming a sort*of enclave on the right hand of the road 
that leads^northward from Ma’rib. South-west of MaTn, on the 
west of the* mountain range, and commanding the road from Saif a 
to the north, Jies Bardkish, anciently Yathil, which the inscriptions 
and Arabic geographers always mention with MaTn. The thud 
Minajan fortress, probably identical with the K dpva of tho Greeks, 
lies in the middle of the northern Jauf, and north of the other two. 
The three Minaean citadels lie nearly in this position (.*.), with old 
■ Sabaean settlements (Raiam) all round them, and even with some 
Sabaean places ( e.g., Nask and Kamna) within the triangle they 
form. The dialect of the Minseans is sharply distinguished from 
the Sabaeans (see above). The inscriptions have yielded the names 
of twenty-seven Minaean kings, who were quite independent, and, 
as it would seem, not always friends of the Sabaaans, for neither 
dynasty mentions the other on its inscriptions, while minor kings 
and kingdoms are freely mentioned by both, presumably when they 
stood under the protection of the one or the other respectively. 
The Minseans were evidently active rivals of the Sabaean influence, 
and a war between the two is once mentioned. In Iladramaut 
they disputed the hegemony with one another, the government 
there being art; one time under a Minsean, at another under a Saharan 
prince, while the language shows now the one and now the other 
influence. The religions also of the two powers present many 
points of agreement, with some notable differences. Thus, puzzling 
as the fact appears, it 4s clear that the Minseans formed a s>ort of 
political and linguistic inland in the Sabaean country. The origin 
of the Mipaeans from Hadramaut is rendered probable by the pre- 
dominance of their dialect in the inscriptions of that country 
(except in that of Hisn Ghorab), by the rule, already mentioned, 
of a Minaean prince m Hadramaut, and by Pliny’s statement (II. A r ., 
xii, 63) that frankincense was collected at Sabota (the capital of 
Iladramaut ; inscr. JYO&?), but exported only through the Gebanites 
whose kings received custom dues on it, compared with xii. 69, 
where he speaks of Minasan myrrh “ in qua et Atramitiea est et 
Gebbanitica et Ausaritis Gebbanitarum regno,” &e., implying that 
Mnaean myrrh was really a Hadramite and Gebanite product. All 
this suggests a close connexion between the Mimvans and Hadm- 
maut 5 and from the Minsean inscriptions we know 1 hat the GebWih a 
were at one time a Minaean race, and stood in high favour with the 
queen of MaTn. Thus we are led to conclude that the Miamians 
were a Hadramite settlement in tho Jauf, whose object was to 
secure the northern trade road for their products. AVc cannot but 
see that their fortified posts in the north of the Sabaean kingdom 
had a strategical purpose ; and so Pliny (xii. 64) says, “ Attinguut 
et Mineei, pa gas alius, per quos evehitur u/io trnmite angusto [fiom 
Hadramaut]. Hi primi commereium turis fecere nmximequo excr- 
cent, a quibus et Minaeum dictum est,” Besides this road, they 
had the sea-route, for, according to Pliny, their allies, tho Uebauites, 
held the port of Ocelis. If the Mina'ans were later immigrants 
from Hadramaut, we can understand how they are not mentioned 
in Gen. x. . In later times, as is proved by the Mina an colony in 
Al-’Old, which Euting has revealed to us, they superseded tho 
Saboeans in some parts of the north. In tho 'Ola inscriptions wo * 
read the names of Minsean kings and gods. Notable also is tho 
mention in 1 Chron. iv, 41 of the “Bedouin encampments 

(D^HN) and the MaTmm ” smitten by tho Rimeonites, which 
may possibly refer to. the destruction of a Minaun caravan pro- 
tected by these Bedouins, The LEX at least renders MaTnun by 
Mivalmis.' It seems bold to conjecture that tho Minseans were in 
accord! with the Romans under Julius Gallus, yet it is noteworthy 
that n» Minaean town is named among the cities which that general 
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destroyed, though ruin fell on Nask and Kamna, which lie inside 
the Minsean territory. 

The inscriptions seem to indicate that the monarchies of South 
Arabia were hereditary, the son generally following the father, 
though not seldom the brother of the deceased came between, appar- 
ently on the principle of seniority, which we find also in North Arabia. 
Eratosthenes (in Strabo xvi. 4, 3) says that the first child horn to one 
of the magnates after a king came to the throne was his designated 
successor ; the wives of the magnates who were pregnant at the 
king’s accession were carefully watched and the tint child born was 
brought up as heir to the kingdom. There seems to be a mistake 
in the first part of this statement ; what Eratosthenes will have 
said is that the oldest prince after the king was the designated suc- 
cessor. This law of succession explains how we repeatedly find two 
kings named together among the Sahaans, and almost sjways find 
two among the Minreans ; the second king is the heir. Tho # prin- 
ciple of seniority, as we know from North- Arabian history, gives rise 
to intrig».es and palace revolutions, and*was probably often violated 
in favour of the direct heir. On the other hand, it readily leads to 
a limited power of election by the magnates, and in fact good Arabian 
sources spealsf^f seven electoral princes. Some inscriptions name, 
besides the king, an eponymus, whose office seems to have been 
priestly, his titles being dhti hvrif, eponymus, and rashtiw, “sacri- 
fice!*.” All royal inscriptions are signed by him at the beginning 
and the end, and he appears with the king on coins. 

Religion.— hi spite of the many ruins of temples and inscriptions, 
the religion of the Sahaans is obscure. Most of the many names 
of gods are mere names that appear and vanish agaii^in particular 
districts and temples. Of the great national gods of the Sab&ans and 
Mimeans we know a little more. The worship the heavenly 
bodies, for which there is Arabic evidence, l^id really a great plaA 
in Y T emen. Sun-worship seems to have been peculiar to the^aboeans 
and Hamdanites ; and, if the Sabis of Sabota (Pliny) was in fact the 
sun deity Shams, this must be ascribed to Sabsean influence. The 
Sabsean Shams was a goddess, while the chief divinity of the Mmeeans 
was the god 'Athtar, a male figure, worshipped under several forms, 
of which the commonest are the Eastern 'Athtar and 'Athtar Dhii 
Kabd. Wadd and Nikrah, the gods of love and hate, are possibly 
only other forms of the two 'Athtars. The Satan s also recognize 
'Athtar ; but with them he is superseded by Almakah, who, accord- 
ing to Hamdani, is the planet Yenus, and therefore’ is identical with 
'Athtar. The moon-god Sfu appears on an inscription of Shabwat ; 
but, according to Hamdam, Ilaubas, “ the drier,” was the Sabcean 
moon-god. On the Shabwat inscription 'Athtar is the father of 
Sin, and it is noteworthy that these two deities also appear as 
nearly related in the Babylonian legend of 'Ishtar’s descent to 
Hides, where 'Ishtar is conversely the daughtcr*of the god Sin. 
The mother of 'Athtar on another inscription is probably the sun. 
We find also the common Semitic II (El) and a Dhu Santd answer- 
ing to the northern Ba'al Shamayim. Three gods of the inscriptions 
are named in the Koran,— Wadd, Yaghikh, and Nasr. In the god- 
name Ta’lab there may he an indieatio»of tree-worship. The ma«y ( 
minor deities may bo passed over ; but we must mention the sanc- 
tuary of Riyam, with its images of the sun and moon, and, according 
to tradition, an oracle. In conformity with old Semitic usage, pil- 
grimages wore made at definite seasons to certain deities, and the 
Sabajan pilgrim month, Dhu Hijjatan, is the northern Dhu’l-Hijja. 
The outlines, and little more, of a fey of the many temples can still 
be traced. Noteworthy are the elliptic form of the chief temples 
in Ma’rib and Sirwah, and the castle of Nakab-al-Hajur with its 
entrances north and south. 

Sacrifices and incense were offered to the gods. The names for 
altar (midhbah) and sacrifice [dhibh) arc common Semitic words, and 
the altar of incense has among other names that of miktar, as in 
Hebrew. A variety of spices— the wealth of the land— are named 
on these altars, as rand, ladanwn , costus, tarum, &c. Frankincense 
appears as lubdn, and there are other names not yet understood. 
The gods received tithes of the produco of trade and of the field, in 
kind or in ingots and golden statues, and these tributes, with freewill 
offerings, erected and maintained the temples. Temples and forti- 
fications were often combined. The golden statues wore votive 
offerings ; thus a man and his wife offer four statues for the health 
of their four children and a man offers to Dhu Samai statues of a 
man and two camels, in prayer for his own health and the protection 
of his camels from disease of the joints. 

Tlieir commerce brought the Sabreans under Christian and Jewish 
influence ; and, though the old gods were too closely connected with 
their life and trade to be readily abandoned, the great change in 
the trading policy, already spoken of, seems to have affected religion 
as well as the state. The inland gods lost importance with the 
failure of the overland trade, and Judaism and Christianity seem 
for a time to have contended for the mastery in South Arabia. 
Jewish influence appears in the name Rahman (sec above), while 
efforts at Christianization seem to have gone forth from several 
places at various times. According to Philostorgius, the Homerites 
were converted under Constantius II. by the Indian Thefyhilus, who 
built churches in Zafar and Aden. Another account places their 


conversion in the reign of Anastasius (491-518), In Nejr&n Syrian 
missionaries se’em to have introduced Christianity (Noldeke). But, 
as the religion of the hostile Ethiopians, Christianity found poli- 
tical obstacles to its adoption in Yemen ; and, as heathenism had 
quite lost its power, it is intelligible that Dliu Nuwas, who was at 
war with Ethiopia before the last fatal struggle, became a Jew. 

His expedition against Christian Nejrdn had therefore political as 
well as religious motives. The Ethiopian conquest rather hurt 
than helped Christianity. The famous kalis (iKKXrjala) of Abralia 
in San'a seems to have been looked on as a sign of foreign dominion, 
and Islam found it easy to supersede Christianity in Yemen. 

Coins. — In older times and in many districts coins were not 
used, and tradg was carried qn mainly by barter. Nor have there 
yet been many great finds of coins ; indeed most of the pieces in 
European collections probably come from the same hoard. At tlie 
same time the coins throw a general light on the relations of ancient 
Yemen. The oldest known pieces are imitations of the Athenian 
mintage of the 4th century B.C., with the legend A9E and the owl 
standing on an overturned amphora. The reverse has the head of 
Pallas with a Sabosan N. Of younger coins the fust series has a 
king’s head on the reverse, and the old obverse is enriched with two 
Sabaean monograms, which have been interpreted as meaning 
“majesty ” and “ eponymus ” respectively. In a second series the 
Greek legend has disappeared, and, instead of the two Sahnan 
monograms, we have the names of the king and the eponymus. A 
third series shows Roman influence and must be later than the ex- 
pedition of Gallus. As the standard of the coins of Attic type is 
snot Attic hut Babylonian, we must not think of direct Athenian 
influence. The type must have been introduced either from Persia 
or from Phoenicia* (Gaza). One remarkable tetradrachm with the 
Sabcan legend Abyath’a is imitated from an Alexander of the 2d • 
century b.o., the execution being quite artistic and the weight 
Attic. There are also coins struck at Raydan and Harib, which 
must he assigned to the Himyarfce period (Iflffc and 2d century A.D.). 

The inscriptions speak of “bright Hayyili coins in high relief,” hut 
of these none have been found. They also speak of sela' pieces. 

The sela' in late Hebrew answers to the older shekel and the men- 
tion of it seems to point to Jewish or Christian influence. 
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YENISEI. »ee SiberA and Yeniseisk. 

YENISEISK, a province of Eastern Siberia, which 
extends from the Chinese frontier to the shores of the 
Arctic Ocean, with an area of 9C2,870 square mile^r— as 
large as one-half of European Bussia — has Tobolsk and 
Tomsk on the W., Yakutsk and Irkutsk on the E., north- 
western Mongolia on the S., ajjfl the Arctic Ocean on the 
N. (see vol. xxii. pi. I.). Its southern exlrelhity being in 
51° 45' N. lat, and its northern (Cape Tcheluskin) in 77° 

38', it combines a great variety of orographical types, from 
the Sayan alpine regions in the south to the tundras of 
the Arctic littoral. 

The border-ridge of the high plateau of north-western Oro- 
Mongolia, which is known under the general name of the S ra l>hy* 
Western Sayans, and reaches altitudes of from 7000 to 
8000 feet, limits it in the south. This is girdled on the 
north-western slope by a zone, nearly 100 miles wide, of 
alpine tracts, characterized by narrow valleys separated by 
several parallel chains of mountains, which are built up of 
crystalline slates, from 6000 to 7000 feet high. Here in 
the impenetrable forests only a few Tungus families find a 
precarious living by hunting. Towards the south, in tho 
basins of the tributaries of the Tuba, the Sisim, and the 
Yus, and in those of tho Kan, the Agut, and the Biryusa, 
the valleys of the alpine tracts contain rich auriferous 
deposits, and numerous gold-washings have been established 
along the tmja. In 53° 10' N. lat, the Yenisei emerges 
from the mountain tracts into the wide steppes of Abakan 
and Minusinsk, from 1500 to 2000 feet above sea-level, 
which extend along the base of the mountain region north- 
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eastwards towards the upper Lena. A flattened ridge of 
mountains, hardly attaining more than 3000 \o 3500 feet, 
shbots north-east from the Kuznetskiy Atatau (see Tomsk) 
and separates the dry steppes of Minusinsk and Abakan 
from the next terrace of plains, from 1200 to 1700 feet 
height, which also stretches in a north-eastern direction 
from Barnaul in the Altai to Krasnoyarsk, and into the 
upper basin of the Yilui, Another system oh mountains, 
known under the general name of the Yeniseisk Taiga, 
rises on the outer border of this terraco, in the space be- 
tween the Upper Tunguska, or ^Angara, and the Podka- 
mennaya Tunguska. This system consists of several 
parallel chains running south-west to north-east, from 2500 
to 3500 feet in altitude, though they are much lower on 
the left hank of the Yenisei, and passing on north-eastwards 
into the basin of the Olenek, For many years past the 

' Yeniseisk Taiga has been one of the richest auriferous 
regions of Siberia, npt so much on account of the per- 
centage of gold in its alluvial deposits (which are poor in 
comparison with those of Olekminsk) as on account of the 
facilities for supplying the gold-fields with articles of food 
produced in the steppes of Minusinsk. 

Low- Beyond the Yeniseisk Taiga begin the lowlands, which" 

lands. no p 0 i n t rise more than a few hundred fe^t above the sea 
and which slope gently towards the Arctic Ocean. TJiey 
are covered with lakes, thin forests, and marshes ; and, as 
they approach the ogean, they, assume more and more the 
characters of barren tundra, devoid of tree vegetation and 
covered with lichens. Beyond 70° ST. lat. trees occur only 
along the courses of the rivers. Two ranges, however, 
break the monotony of the lowlands, — the Tungusskiy 
ridge, which stretches north-east between the Khatanga 
and Anabara rivers, and the Byrranga Mountains, which 
run along the north-western shore of the Taimyr peninsula. 

Arctic The 'shores of the Arctic Ocean are indented by deep 

stolen estuaries, that of the Taz penetrating 600 miles into the 
interior of the continent, and that of the Yenisei 300 miles. 
Gyda Bay, between the estuaries of the Ob and the 
Yenisei, and Taimyr, Thaddeus, and Khatanga Bays, are 
wide and deep indentations, ice-hound almost all the year 
round. Taimyr peninsula, which protrudes as a massive 
block of land between the Yenisei ^and the Khatanga, is 
an utterly barren stony tundra. 

Geology. Inrthe south are the granges and granitic syenites of the border- 
ridge of the plateau, In the alpine region ail varieties of crystal- 
line slates— gneisses, diorite slates, talc and mica-schists, apd clay 
slates— are found, the latter being auriferous, and the whole inter- 
sected with dykes and veins* of protogene, diorites, porphyry, 
marble, and quartz. The same crystalline rocks are met with in 
the Kuznetskiy Atatau, the Yeniseisk Taiga, and the Byrranga 
Mountains. The plains are built up of Silurian, Devonian, Car- 
boniferous, and Triassic limestones and sandstones, with extensive 
freshwater deposits of the Jurassic period. Chalk and Eocene de- 
posits are met with farther north. Tho mountain region bears 
traces of extensive glaciation, and the lowlands of having been 
covered during the post -Glacial period with immense lakes and 
marshy tundras, where thousands of mammoths and rhinoceroses 
were buried, along with other (now fossil) representatives of extinct 
Tertiary and post-Tertiary mammals. All the country gives evi- 
dence of having been covered with numberless lakes during the 
Lacustrine period, o 

Minerals. Yeniseisk is exceedingly rich in all kinds of metals and minerals. 
Gold dust appears in three different regions,— the northern Yeniseisk 
Taiga, where 100,740 oz. of gold were extracted in 1884 ; the region 
of the Kuznetskiy Atatau and its spurs, with the basins of tho Tuba, 
Sisim, and Black and White Yus (25,860 oz. in 1884) ; and the upper 
, parts of the tributaries of the Kan and Agul (12,540 oz.), whore tho 
gold-washings merge into those of the Nijne-Udinsk district of 
Irkutsk.* Silver ore is found at several places in the basin of the 
Abakan, but tho mines have been abandoned. Iron ore occurs 
almost everywhere in south Yeniseisk, but there is only one iron- 
work on the Abakan (25,000 cwts. in 1884). Salt lakes are very 
common, and about 50,000 cwts. of salt are extracted every year. 

Rivers* The whole of Yeniseisk is watered by the Yenisei and its 
affluents. The Yenisei rises in north-western Mongolia in several 
branches (Bei-khem, TJlu-khem, Ac.), the chief of which, the Ulu- 


khem, has its source in maishes to the west of Lake Kossogol at a 
height of more than 5000 feet. As far as the Russian fiontier lU 
course crosses the plateau at an altitude of not ICS's than 3000 feet ; 
on entering Yeniseisk it pierces the gfeat border-ridge and the 
series of parallel chains ol the alpine region. At Sayansk (53° 10' 

N. lat.) it emerges from the highlands and travel ses the elevated 
steppes, receiving the Abakan on the left and the Tuba on the 
right. In 55° N. lat. it suddenly turns to the north-east, skirting 
the base of a low range of hills, on the noithern slope of whi< h 
flows the Trimly ra, a tributary of the Ob, separated from tho 
Yenisei by an isthmus only 6 miles in width. The possibility of 
connecting at this point the two gieat river-systems of Siberia has 
often been discussed ; the difficulty is that the Tchuiyin valley is 
440 feet higher than tlSe other. A little below Krasnoyarsk the 
Yenisei is^joined by a gieat tributary, the Kan, and farther north 
by the Angara or Upper Tunguska, which brings the waters of Lake 
Baikal 1 and is navigable fiom Iikutsk, notwithstanding a sun's 
oFrapids in its middle coinse. The right-hand tributai&s ol the 
Ob,— the Ket, the Tym, ami the Vakli,— approach the Yenisei so 
closely, and their souices aie so thoroughly inosculated with those 
of the left-hand tributaries of the Yenisei, that the question of con- 
necting the two systems by means of a canal has been moie than 
once raised ; indeed something has-been done to connect the Great 
Kas, a tributary of the Yenisei, with tho Ket,— a boat with some 
150 cwts. of cargo having already passed from the one to the othei. 2 
A railway across the narrow isthmus between the Tchuiym and tho 
Yenisei is now regarded as*the best solution of the question. In 
61° NT. lat t^e Yenisei, already more than two miles broad, divides 
into several tranches, which wind amidst many islands, and has 
several dangerous rapids. Then, before piercing a ridge of hills, 
iZ expands into a kind^of lake, 10 miles across, just above its junc- 
tion with the Fodkamennaya Tunguska, Almost exactly at tho 
Arctic Circle, opposite Turakhansk, it receives from the right 
another large tributary, the Lower Tunguska, which rises within a 
short distance of the upper Lena. The Yenisei, thus augmented, 
becomes more than 6 miles wide in lat. 68°. Its estuary begins at 
the village of Dudino, and has a breadth of 40 miles ; it contains 
numberless islands. The great river narrows once more (12 miles) 
before entering tbe Arctic Ocean (Yenisei Bay), after a total course 
of more than 3000 miles. It is navigable on its middle and lower 
courses, steamers plying between Krasnoyarsk and Minusinsk, as 
also on the lower Yenisei. Its mouth has been visited almost every 
year of late by steamers from Norway or Great Britain ; and it is 
expected that regular communication will be established between 
Dudino and European ports. 

The climate, though very severe throughout, offers, as might be Climate, 
expected, great \ aiieties. The Minusinsk steppes have a dry and 
lelatively mild climate, so that they are sometimes called the Italy 
of Siberia? At Krasnoyarsk (55° 1' N, lat.) the climate is moie 
severe, and the -winds are exceedingly disagreeable.. The yearly 
fall of snow is so small thrt the wdnds blow it away in tho neigh- 
f brurhood of the town ; lienee a circuit lias to he made by the con- 
voys of sledges to avoid it, or the sledges changed for wheeled 
carriages, Yeniseisk (58° 27' N. lat.) has an average temperature 
below freezing-point, and at Turakhansk tho coldest month (Febru- 
ary) has an average temperature of - 24° Fahr. On the Taimyr 
peninsula the average summer temperature hardly reaches 45°. 

For additional particulars, see^iBEUiA, vol. xxii. p. 6. 

The highlands of Sayan and Atatau are thickly clothed with Flora, 
forests of cedar, pitch-pine, larch, elder, and birch, with a rich 
undergrowth of rhododendrons, Berberis, and Eibcs ; tho Scotch fir 
appeqjs only in the lower and drier parts of the valleys. The 
summits and slopes of the mountains are strewn with debris and 
boulders, and thickly sheeted with lichens and mosses ; but there 
are also patches of meadow land covered with flowers, most of 
which are known in Europe, Still, the flora is poor as a rule, and 
Dr Martianoff, after several years' collecting, succeeded in gathering 
only 104 species of phanei ogams, 3 On the other hand, tin' 11 ora of 
the Minusinsk plains and of the steppes of the Abakan at once 
strikes tho traveller hy the variety and brilliancy of its forms# The 
meadows are covered with bright flowers scattered amid the com- 
mon Gramm esc, and in June and July they are adorned and per- 
fumed by the Polygala, Bianthis , Mcdicago , Laffnjru\ yellow swe< t- 
scented lily, and scores of other iloweis, mostly familiar in Europe, 
hut attaining in Yeniseisk a larger size and greater brilliancy of 
colour. The rich carpet of grass and flowers is overtopped hy 
the tall white blossoms of Archangdica and Spirmt W maria, and 

1 According to recent measurements, the Angara, whole it isvtn * • 

from Lake Baikal, has a volume of 121,400 cubic feet per second 
{Izvestia, East Siberian Geogr. Soe., xvii., 1880). 

2 According to Baron Aminoff’s measurements, Lake BoKhoyo, 
through which the canal would have to pass, is 60 feet above the Kit 
at its junction with the Ozeruaya, and 181 feet above the Yenisei at its 
junction with the Kas. 

8 N, Mar^anoff, “ Materials for a Flora of tlm Minusinsk Region,” 
in Trudy of the Kasan Bociety of Naturalists, xi. 3, 1882. 
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the blue masses of the tall Veronica longifolice. The meadows of 
the moibter localities, surrounded by thickets of willow, poplar, i 
wild cherry, and hawthorn, are still more attractive, on account of 
their wealth in anemones^ violets, gentians, and so on, and the 
numerous creepers which festoon the tiees and shrubs. M. Mar- 
tianovs lists enumerate a total of 760 flowering and 760 arypto- 
gamic plants. Of the lower Fungi and parasitical Myxomycetcs 1300 
species were noted, and out of the 823 species hitherto described by 
specialists no less than 124 have proved to he new. % Farther north- 
ward the flora of Yeniseisk is similar ir character to that of the 
Siberian lowlands (see Siberia, vol. xxii. p. 7). In the Taimyr 
peninsula it is represented by only 124 species of flowering plants. 

For the fauna of Yeniseisk, see Siberia, woi. xxii. p. 7. 

The steppes of the upper Yenisei Aave oeen inhabited from a 
very remote antiquity, and numberless Jcurgctns, graves,* rock in- 
scriptions, and smelting furnaces of the successive inhabitant are 
scatteied all over the prairies of Abakan and Minusinsk. 1 The 
present papulation exhibits traces of all these piedecessors (see 
Siberia and Tartars). Numerous survivals of Turkish and 
Samoyedie stems arc found in the steppe land and in the Sayans ; 
but some of tom are greatly reduced in numbers (only a few 
hundreds). The Kaibals, the Ka^ha Tartars, the Sagais, the Kyzyl 
and Milet Tartars, and the Kamasins have settlements of their 
own, and maintain their national features ; but the Karagasses, the 
Kotts, and the Arintses have almost entirely disappeared, and are 
represented only by a few families t m the spurs of the Sayans. 2 
The Tunguses are scattered in the least accessible tracts, and may 
number about 2000, or less. Several hundreds of Yalfuts inhabit 
the Turukhansk district ; and in the tundras between the Taz and 
the Yenisei there are a few hundred Ostiaks (q.v.) Snd Yuraks of« 
the Samoyedie stem. The remainder of th« population, which 
numbered in all 447,076 in 1885, consists of Russians, —partly 
exiles, but mostly voluntary settlers. Nearly 50,000 belong to the 
unfortunate category of “settled” exiles. The “indigenes” — # 
Tartars, Tunguses, Ostiaks, &c.— -number about 50,000. 

The chief occupation of the Russians is agriculture, which pros- 
pers in Minusinsk, the granary of the province ; it is also carried 
on in west Kansk, Krasnoyarsk, and Atchinsk, and in a few villages 
of the Yeniseisk district, the total area of land under corn being 
reckoned at neaily 2,500,000 acres.' Wheat, summer and winter 
rye, oats, barley, and buckwheat are the chief crops. Gardening is 
carried on in Minusinsk. Cattle-breeding is important, especially 
in Minusinsk. It has been estimated that there are in Yeniseisk 
about 270,000 horses, 240,000 cattle, 300,000 sheep, and 30,000 rein- 
deer in Turukhansk. These figures, however, must he below the 
true ones. The cattle being kept throughout the winter in the 
steppes, the snow-storms of early spring prove disastrous, as also do 
the murrains, to which no fewer than 200, 000 head succumbed in 
the Minusinsk district in 1881. Hunting and fishing are an import- 
ant resource for most of the indigenes and for many of the Russians. 

The manufactures of Yeniseisk are harder worth mentioning, all 4 
capital being engaged in gold- washing or*in commerce. The chief 
trade is in furs (exported), and in groceries and manufaeftired goods 
(imported). The gold-fields of the Yeniseisk Taiga are supplied 
with grain, and cattle by river from the Minusinsk region, and 
with salt, spirits, and iron by the Angara. Attempts liavo recently 
been made to stimulate the trade in tea with north-west Mongolia. 

Yeniseisk is divided into five districts, the chief towns of which 
are Krasnoyarsk (q.v.), the capital, which bad 17,155 inhabitants 
in 1884 ; Atchinsk (7190) and Kansk (4050), two small towns on 
the great Siberian highway, of which the latter is an entrepot for 
the gold-mines ; Minusinsk (8270) on the Tuba, close by its ju#c- 
tion with the Yenisei, which has now a small but excellent natural 
history and ethnographical museum ; and Yeniseisk (7050), the 
chief entrepot for the gold-mines, having a public library and a 
natural history museum, created of late by exiles. Turukhansk 
(139) is the chief town of a vast “region” (krai), (P. A. K.) 

YEOLA, a municipal town of India, in the ISTAsik district, 
Bombay presidency, with a population (1881) of 17,685 
(males 8975, females 8710). It is situated in 20° 4' 10" 
NT. lat. and 74° 30' 30" E. long., 44 miles east of Ndsik 
town, 13 miles south of Manwar station on the north-east 
lino of the Great Indian Peninsular Railway, and nearly 
12 miles from the frontier of the Nizam's dominions. 
Yeola is a flourishing commercial town, trading in silk 
and cotton goods, which it weaves, and in gold-twist, 
which it also manufactures. 

At the time of its foundation Yeola was under the emperor of 

1 Besides the works of Radloff, and those mentioned in the biblio- 
graphy of Semenoff's Dictionary, see N. SavenkoiPs paper on recent 
explorations, in Tzvestia of Bast Siberian Geogr. Soc., xvii., 1887, and 
the Descriptive Catalogue of the Minusmsk Museum, by D. KJementz. 

2 RadlofTs Aus ftibirien (2 vols., Leip&ic, 1880) contains full ac- 
counts of the various Turkish stems of Yeniseisk, 
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Delhi ; it subsequently passed into the hands of the rajas of Saiara 
and then the peshwas. Finally it was given in grant to Vithtil, 
the ancestor of the piesent chief of Yinchur, who still enjoys the 
revenue from the lands attached to the town, though he has no 
authority within it. 

YEOMANRY CAVALRY. See Volunteers. 

YEOVIL, a market town and municipal borough of 
Somerset, England, is situated on the river Yeo or Ivel, 
which here separates Somerset from Dorset, and on branch 
lines of the London and South Western and the Great 
Western Railways, 40 mills south of Bristol and 124 west- 
south-west of London. The streets are regular and* spa- 
cious, with a number of handsome public buildings, A 
few of the houses are of considerable antiquity, but within 
recent years the town has undergone much alteration. 
The church of St John the Baptist, occupying a command- 
ing sijje in the centre of the town, is a large and beautiful 
cruciform structure in the Perpendicular style, consisting 
of chancel, nave of seven bays, aisles, transepts, and lofty 
western tower. It is described by Mr Freeman as “a 
grand and harmonious whole, as truly the work of real 
artistic genius as Cologne or Winchester.” There are two 
ecclesiastical parishes within the borough, Ilendford and 
Yeovil Marsh, ^he principal secular public buildings are 
the town-hall in the Grecian style, erected in 1849, and 
the corn exchange, There are a reading room and a library 
in connexion with the young; men's Christian association 
and mutual improvement society. The benevolent institu- 
tions include Woborne’s almshouses for six men and six 
women, # the portreeves' almshouses, and a few smaller 
charities. Water is obtained from Holywell, 8 miles dis- 
tant, by works constricted by the corporation. Formerly 
the woollen manufacture was of some consequence, but 
this industry has now died out. The staple industry is 
the manufacture of gloves, for which the town has long 
been celebrated. Brewing and # brick-making are also 
carried on. The agricultural trade of Yeovil is of some 
importance, large corn markets and cattle and horse fairs 
being held. The corporation consists of a mayor, four 
aldermen, and twelve councillors, wno hold the manorial 
rights and also the urban sanitary authority. The 
town has a commission qj: the Qeace, and petty sessions are 
held both by the county and the borough magistrates. 
The population of the municipal boiough and urban sani- 
tary district (area about TOO acres) in 1871 was 8527, and 
in 1881 jt was 8479. 

Yeovil was a borough by prescription Anciently it was called 
the tow, borough, lordship, and hundred of Yeovil, f aad was in- 
cluded in a district which, soon after the Conquest was taken pos- 
session of by the crown. The manor of Yeovil included in this 
district was some time afterwards assigned to the rector of St John 
the Baptist church, and was incorporated under the name of the 
portreeve and bui^esses of Yeovil. In 1418 it was resigned by the 
rector to Henry V,, who gave the manor to the convent of the Virgin 
Maiy and Saint Bridget. The grant was confirmed by Edward IV. 
After the dissolution of the monasteries the manor was settled by 
Henry Till, on Catherine Parr, who held it till her death Iu 1449 
the town was visited by a fire, by which 1 17 houses were destroyed. 
In 1853 Yeovil was placed under the Municipal Act. 

YEW. This tree (Tojmis) belongs to a genus of Coni - 
fern in which the ordinarily woody cone is represented by 
a fleshy cup surrounding a single seed. Usually it forms 
a low-growing tree of very diverse habit, but generally with 
dense spreading branches, thickly covered with very dark 
green linear leaves, which are given off from all sides of # 
the branch, but which, owing to a twist in the ba& of 
the leaf, become arranged in a single series on each side of 
it. The trees are usually dioecious : the male flowers are 
borne on one individual and the female on another, although 
instances occur in which flowers of both sexes are formed 
on the same tree. The male flowers are more or less globu- 
lar and occur in the axils of the leaves. They consist of a 
number of overlapping brownish scales, gradually increasing 
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in size from below upwards and surrounding a naked stalk 
that beai s at its summit a head of antliei s Each anthei has 
a flat five lobed top, something like a shield , f i om its undei 
suiface five, si\, 01 more pollen cases hang down, and 



lew (1) Slioot with male flowers , (2) leaf and m section 
rraginfiad, (3) fruit , (4) ncrle floweis , (5) stamens , (6) (7) female 
flower m different stages , (8) section of female flowers, magnified 


these open lengthwise to liberate the globose pollen giains 
Each flower thus consists of a number ot monadelphous 
stamens , but, according to the oldei vrew of its structure, 
each stamen constitutes of itself a single flower, the whole 
mass being eonsideied as an amentaceous inflorescence or 
catkin of numeious Q monandrous flowers The female 
floweis aie also placed each separately m the axil of a leaf, 
and consist of a number of overlapping scales, as m the 
male These scales sunound a cup which is at first shallow, 
green, andHhm, but which subsequently becomes fleshy and 
red, while it mci eases so much in. length as almost ontnely 
to conceal the single stiaight seed It is clear that the 
structure of the female flower differs from that of most 
conifers , but the stiuctuie ot the wood another characters 
forbid its being separated from them except as a subdi- 
vision (Taxatea) 

The poisonous properties, lef erred to by classical writers 
such as Csesar, Virgil, and Livy, reside chiefly if not en- 
tirely in the foliage This, if eaten by horses or cattle, 
especially when it has been cutand thiown in heaps so as 
to undergo a process of fermentation, is veiy injurious 
The leaves have also been used for various medicinal pur- 
poses, but aie seldom employed now The succulent poi- 
tion of the yew berry is quite harmless ; but it is probable 
* that some noxious principle is contained in the seed As, 
howsvei, it is hard and disagreeable to the taste, the danger 
from this source is not great As a timber tree it is used 
for cabinet-work, axle-trees, bows, and the like, where 
strength and durability are required. 

The yew occurs wild over a very large area of the 
northern hemisphere In noith-eastem America and m 
Japan trees are found of a chaiacter so similar that by some 
botanists they are all ranged under one species The 


varieties grown m the United Kingdom are vuy nmnt 1 3us, 
one of the most striking being that known as the lush 
yew, — a shrub with the pjiamidal oi columnar habit cf 
a cypiess, m which the leaves spiead from all sides of the 
bianoiies, not being twisted, as they usually ait, out ot then 
ongmal position In the ordinary jew the main biancht^ 
spread moie or less horizontally, and the leases an so ar 
ranged as to be conveniently exposed to the influence ot the 
light , but m the variety m question the bianche* ait m 3stlj 
veitical, and the leaves assume a duection m accoidmco 
with the ascending 4neci)ion oi the branches 

Tkcy&vis a favounte ^rcigieen ticc either foi pLmtin* sq i 
lately oi foi hedges, foi which its dense foliage icn leis it w 11 suit d 
'Blic wood is veiy haid close grained, and of a dttp ltd biown eoloui 
intuinllj Its younger blanches, owux, to then toujyiess wue 
foimeily used foi bows Ihe planting oi the yew m cbm tin u Is 
was at one time supposed to haae been doi^e with a vuw i j th 
supply of yew staves But, while importation f*#m al toa i w is 
fostered, theio seems to have bee^no statute aitoiemg the eultn a 
tion of the yew in Great Bntam" on the other hand i statute of 
Edward I (cited m Gard Chron , 6th Maich 1880) states that the 
trees weie often planted m chuichyauls to defend the chuich fiom 
high winds Be this as itanay,y ew s of huge size and gi ( at mti paiv 
still exist m vaiious paits of the country m the vicinity of cltui he s 
Some of th*se are of historic intei cst , but it is haidly prudent to 
cite either the measuiements or the allegitions as to age, th< u 
* oumstaiices lAdei which the estimates weie fianied being difieient 
m each case Accurate comparative measuiements ma<k on a mu 
foi m tyan would bo very seiviceable The Ciowhuist jtw men 
tioned by Evelyn as 30 feet m cncumfeience, was still in enstcnce 
# in 1876 ( Gard Chio/i , 22d July 1876) The laigc jew at Anl ei 
*wyke near Staines, with a tiunk 2 7\ feet m arcimif ounce, might 
well have been m existence in 1215, when Magna Chutawas signed 
Oon&idciable intue&t also attaches to the hue jew m Buclland 
chuichyard near Dover, which m 1880 was removed to a distinct 
of 60 yaids The tiunk had been split so that it had a dnectnn 
ntaily paiallcl with the soil * This huge tieo was moved with a 
hall of soil lound its roots, 16 feet 5 inches by 15 feet 8 inches, by 
3 feet 6J inches m depth, the weight of the entne mass being esti- 
mated at 56 tons The .dimensions of the tiec m 1880 weie as 
follows— •“ circumference of the mam trunk, 22 feet , of the upught 
poition of the trunk, 6 feet 10 inches , second honzontal tiunk, 10 
feet 10 inches., do , south limb foikmg off at 9 feet fi >m the main 
tiunk, 7 feet 10 inches do , west limb foikmg ofl at ) feet hom 
the imy>n trunk, 8 feet 8 inches , extent of branches fiom u ntio of 
mam tiunk southwards, 30 feet 10 inches and fiom noith to south 
48 feet, they extend from the mam tiunk wcstwail 33 feet 
The tiee was replanted £o that the hon/ontal poitions wen replace 1 
m then origin il eiect pc&ition and the natuixl symmetry Jiestoicl 
(Gard CJfion , 1st May 1880) 

YEZD See Yazd, p 733 above 

YEZO See Japan 

1 OH CHOW FU, a prefecluxal city m the Chinese 
province of Hoo nan (“aouth of the lakes ”), stands on hi 0 h 
ground on the east side of the outlet of Tung ting Lake, 
m 29° 18 / N lat and 113° 2 E long The deduct m 
wrinch Yoh chow Fu stands is the ancient habitat of thr 
aboriginal San Miao tribes, who weie subsequently dtpoi ted 
into noith western China, and who, )udgmg from some of 
the non Chinese festival customs of the people, would ap 
pear to have left tiaditions behind them The pie ent 
city, which was built m 1371, is about 3 miles m tiraun 
feience and is entered by four gates The walls are high 
and well built, but were not stxong enough to keep out the 
Taipmg rebels m 1853 Situated between Tung ting Lake 
and the Yang tze kiang, Yoh chow Fu forms a depot foi 
the native products of the province winch are destined foi 
export, and for foreign goods on their way inland In 
1885 foreign goods to the value ot 28,228 taels were sent 
from Hankow to Yoh chow Fu, the principal items being 
grey shirting, oil, and lead The city is 4250 Ohm<sc 
miles from Peking, and contains a population of about 
60,000 

YOKOHAMA, situated m 35° 26' 53 N lat and 139° 
38' 39 E long (secmapmvol xxm p 133), is the most 
impoAant of the five ports m Japan open by tioaty to 
foreign commeice and residence, both on account of its 

m 
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pioumity to Tokio, the capital, and of tne extent of its 
trade If stands on a plain, extending alon & the Lay of 
To! 10 and shut m by hills, one of which, towards flit 
south cast, tci ruinates m a proinmtoiy called Ilonmoku 
msaki Its aiea extends ovci 873 ol a square rude, of 
which 26 is occupied by the foiei^n settlement The 
climate is vanable, the ian to e m tcmpcntuie bung fiom 
95° to 13° Fain , and the mean tempeiatuio* 57° 7 The 
ccld in wmtei is severe owing to the prevalence ot noitheily 



winds, while the heat is gicat in summu, though it i« 
tempered by sea biec7cs fiom the outh west The inn 
fall is lxx^e — accoidnig to Dv Hepburns observations 
(1863 1809) 69£ inches annually In lb59, when the 
nu n hbtunn to town of Kan i, aw a was opened to foreigners 
under the ticaty with the United fetates, Yokohama wa 
an msi 0 n]ficmt fishing ullage, and notwithstandm 0 the 
pi otests of the toi cign repi esentativ es the J apautse G jvoi n 
ment shoitly afterwards those the lattei place as the settle 
ment instead of Kxnagxwa The town has since m^eised 
so lapidly that m 16 SO the population was 111,179 (3901 
foi igners, including 27>73 Chinese, £56 Ameucans, and 
625 British) The Japanese Government has constructed 
a a nous public buildups, a giamte bieak water, and a cause 
way 2 miles long, connecting the town with Exnagawa 
"Waterworks on the most improved pimci}k have been 
completed recently, the water being sup plied horn, the 
fexgxmigxwa The foie i 0 n settlement consists of well 
constructed streets with business establishments The 
wealthier poition of the torei^ncis leside, howevei, on a 
lull} locality to the south of the town, called the Blufi 
The land occupied by foreigners has been leaded to them 
bj the Japanese Government, 20 pci cent of the annual 
icnt bung set aside for municipal expenses 

The haiborn, which is a pait of the Bay of Tokio, is 
good and commodious, extending from Honmoku misaki 
(Treaty Point) to the mouth of tbo Tsurumi, a distance of 
about 5 miles The avenge depth at high water is about 
46 feet, with a fall of tide of about 8 feet, the entiance 
being maiked by a lightship and two buoys There axe 
tw o landing places, the English and the Fiench “ liatoba ”, 
but, as there aie no quays available for lai to e vessels, goods 
have to be earned to the shoie m ]unkj Steamers fiom 
San Fiancisco, Vancouver's Island, China, <fec , call le 
gulxily A lailway about 18 miles long connects Yoke 
kama with Tokio This, the fiist railway in Japan, was 
constiuctcd m 1872 Yokohama is the terminus of the 
Tokaido line, which will ultimately connect Yokohama 
with Kioto, the former capital 

The following table shows the "value of the loxeigu trade of Yoke 
liama fiom 187o to 1886 — 
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The Ji^ums foi® the liilhcn Hiale in l^Sf wuc — c\jcit G 1 Ij 
£9-91 (silvti) £1 213 56 ) impoit( 0 oll) £17 6 (silui)£i c 0 * ( 10 
Hie ie\ ci uc fiom oust mi dnti s, & c m the sun yen w is — t q u i 
lutirs, £212 5S7 liujoit dull s £1 J 8 80t> , w alehouses £11 9 
lull oui du & £1 7 1 

YOKOSl IvA, a seapoit and naval station of Japan, is 
situated in the pounce of Sigann ami on the 1 ij of 
lokio,%12 nulc& south of Yokohama (see imp in vol xuix 
l 43 J) The poit is sheltpied by hills md xftoids good 
anchoia^e The site was occupied by a small fishm & 
ullage until 1805, when the slic^un’s Government cstab 
lishcd a sill}*} aid then Since then it has ^lown l x[ icily 
aid come into prominence In ISOS the Japanese Govei n 
nkut com citcfl. the ship} aid into a naval dockyxid, and 
sul sc pimtl} earned cut many improvements In 18$ l 
o the poifc btcamo a first class naval station, and naval 
b macks, wai chouses, ofhc s, lios|ilals, <Lc , wue otib 
lishcd thcie A lai 0 e numb« of slnps*of w ai and of the 
9 mei can tile max mo aic always found m the port, as well as 
an mex easing number of ioici 0 n vessels, which come to be 
docked c*nd repaired The doek}ard was fust constructed 
by Fiench engineers, but since 1S75 the wuik his been 
eutncly m the hands dt J q anese engmeas The number 
of hanch em} loyed isniout 2800 There ire thru, dry 
docks and slips The aita occupied by the dxl }xi 1 end 
other naval establishments is 7000 acios, and that of the 
town 270 diics The po} ulation^vas 5800 m 1SS8 

iONKlB^, a cil} of .Westchester county, Hew Yoik 
United States, is situated upon the east bank of the 
Hudson uvei, about 18 miles fiom mouth, and on the 
iNew Yozk Gcnti xl^and Hudson Bivti and the New loil 
C ity and Noithem llxilroads* The site is very lull} c cu 
"skiing of ndges forming teiryes } tialkl to the uvu 
The city had m 1SS0 a population of Is, 892 (12 733 m 
1870) 1 onl ei s has iropoi tant mai*ufaotur mg industries , 

principally of caipets, hats, silk, biass goods, dcvatiis 
(lifts), st#am engines, and niachmery , but it is chiefly as 
a residence subuib, being withm lroui of tl^ business 
centre of the metropolis, that it has acquired its popuh 
tion and importance 

Yonkus was settle l by the But h Nc v Amstci 1 im about tb#» 
mid Ik ol tho 17 th c ntui}, uil was lu Id s i nun i until 1779 
In 1788 it w is oi^un/cd is a township, m l m 1872 it rttciv c 1 a 
exty ch xitei 

YONNE, a department of central Fiance, was foimed 
in 1790 partly fiom the province of Champagne pio}ei 
(with its dependencies, Scnoinis and # Toimuiois), paitly 
from Burgundy piopei (with its dependencies, the county 
of Auxene and Avallbnnuis), and partly fiom GJtmais 
(Oileanais and lie do Fiance) It lies between 17° 18 and 
48° 25' N lat and 2° 50' and 4° 20' E long , and is bounded 
by Aube on the N F , Cote d Or on the E , Nicvie on the 
ft, Lonct on the W, and Seme ct Maine on the NW 
The highest elevation (2000 feet) of the department is m 
the giamto mountains of Moivan, m tlio south east, w^ieie 
othei peaks range from 1300 to 1600 feet These moun 
tarns are flanked by limestone plateaus, from 700 to 1200 
feet m height, traversed by the Yonne and its tubular its 
The department belongs wholly to the basin of tho Seme, 
except a small district in the south-west, which belongs to 
that of the Lone The river Yonne flows through it from 
south to north north west, receiving on tlm right bank tho 
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Cure (with its tributary the Cousin), the Serein, the Ar- 
mangon (the valley of which is* traversed by the Burgundy 
Canal and by the railway from Paris to Lyons through 
Burgundy), and the Yanne (from which Paris is partly sup- 
plied by an aqueduct). To the west of the Yonne lie the 
sources ot the Loiug, another tributary of the Seine, and 
of its affluents, the Ouanne and the Luna in. ^ The Yonne 
is navigable throughout the department, and is connected 
with the Loire by the Canal of Nivernais, which in turn 
is connected with that of Briar^ joining the^ Seine and the 
Loire. The climate of Yonno resembles that of Paris ; but 
the extremes of heat and cold are greater on the plateaus. 
The annual rainfall is 27 inches at Auxerre and 32 in the 
east of the department. The prevailing winds are from 
the south-west and west. 

Of a total area of 1,835, ^75 aues 1,125,412 am s arc arahl* 1 , 
426,757 aie under wood, 91,309 under vines, 79,366 nude* grass, 
and 39,316 aio returned as occupied by heaths, pastm e-lands, and 
inai slits The live stock in 1880 included 41,295 hoises, 12S0 
mules, 8438 asses, 126,636 cattle, 238,522 sheep of native and 58,416 
of supeiioi breed (wool-clip in 1880 566 tons), 30^ 501 pigs, and 
6516 goats. There wcie also 21,411 beehives (61 tons of honey). 
Oxen am fattened and the well-known St Floientin cheeses made. 
The wines of Tonnerrc and Auxeirois aie the finest ltd wines .of 
Lower Bui gundy, and tho»o of Chablis aie the linest white. The 
principal crops in 1884 were — wine 22,486,428 gallons (average of 
ten preceding years 28,607,370 gallons), wheat 5,500,000 bushels, 1 
meslin 192,600, rye 680,625, barley 948,750, oats 4,677,750, buck- 
wheat 35,200, potatoes 3,410,088, beetroot for fodder 25,060 tons, 
hops 79 tons, coba seed 206, hemp seed 138, hemp 99, linseed 40, 
flax 22, tobacco 33, hay 386,650, clover 34,245, lucerne 30,189, and 
sainfoin 6297 tons. The forests consist of oak, beech, elm, horn- 
beam, ash, and birch, and re-plantations are being mad$ with dif- 
ferent kinds of pine and with larch ; chestnut trees are not un- 
common. Ill 1880 700 tons of peat were extracted ; and there 
are fine quanies of Oolitic limestone, and of cement, ochre, fossil 
phosphates, china clay, and chalk. The chief industrial establish- 
ments arc tanneiics, forges (11,863 tons of iron in 1882), paper- 
mills, saw- mills, and breweries ; flies and other articles of steel, 
boots and shoos, hosiery, and champagne are also manufactured. 
Cereals, wines, firewood, ctorcoal, ochre, and baik are exported ; 
southern wines and building materials are among the imports. 
There are 2S6 miles of railway, 318 of national and 6755 of other 
roads, and 205 of wateiway. The population was 357,029 in 1881, 
and 355,364 in 1886. About 217,000 are engaged in agricultural 
pursuits. The department constitutes the ar^liiepiscopal diocese of 
Sens, has its court of appeal at Paris, its academy at Dijon, and 
belongs to the district of Orleans army corps. It is divided for 
administrative purposes into hvo arrondissements. Places of note 
ar„e the chef-lion Auxeiro*(16,754 inhabitants in 1886), the pictur- 
esque Avallon (5768), Joigny (0189^ famous for its wines, and 
Tounerre (4650), for its wines and building stones. 

Plate YORK, a northern county of England, is befanded E. 

XVIII. by the No*th Sea, N. bp Durham (the boundary line being 
formed by the Tees), S. by Lincoln, Nottingham, Derby, 
and Chester, and W. by Lancaster and Westmorland. It 
is much the largest county in England, being more than 
double the size of Lincolnshire, which ranks next to it. 
T3ie area is 3,882,851 acres, or nearly 60t)7 square miles, 
almost one-eighth of the surface of England. Of the total 
area 750,828 acres or about 1173 square miles are in the 
East Riding, 1,361*661 acres or about 2127J square miles 
in the North Riding, and 1,768,380 acres or about 2763 
square miles in the West Biding. The city of York, which 
forms an administrative division*separato from the Ridings, 
embraces an area of 1979 acres or about 3 square miles. 

Geology. The marked differences in the geological structure of 
Yorkshire are reflected in the great variety of its scenery, 

. . The stratification is for the most part regular, but owing 

to % great line of dislocation nearly coincident with the 
western boundary of the county the rocks dip towards the 
east, while the strike of the strata is from north to south. 
The bold and picturesque scenery of the western hills and 
dales is due to the effects of denudation among the harrier 
rocks, which here come to the surface. A portion of the 
Pennine chain, stretching from Derbyshire to the Cheviots, 
runs north and % south through Yorkshire, whore it has 


an average breadth of about 30 mih>. The strata lieie 
consist of (1) Silurian beds,, occupying a .small area in tin* 
north-west corner of the county $ (’]) the Carboniferous 
or Mountain Limestone, which has been subjoi ted to gimt 
dislocations, the more important of which are know n a.s the 
North and South Craven faults ; (3) the Yoiuhile series, 
consisting of shales, flagstones, limestone, and thin s< ams 
of coal; and# (4) the Millstone Grit, forming pait ot the 
hilly moorlands, and capping many of the loftier uninenct s. 

In the West Riding the Pennine range forms pail oi the 
elevated country o£ Craven and Dent, with Whemsido 
(2384 £set), Ingjeborough (2361), and Penyghent (2270). 
Towards the east it gradually declines into a series ol . 
moorland hills. Mickle Fell in the north-wed; corner ot 
the county rises to a height of 2581 feet. The wenuy in 
the wehtern part of the North Riding is somewhat similar 
to that in Craven, except that the lowered 11 v*rc of shtup< r 
outline owing to the perpendicular limestone scars. To 
the intermingling of the limestone with the softer rorks 
are due the numerous “forces” or waterfalls, which arc 
one of the special features of the scenery of this district, 
the more remarkable being High Force in Teesdale ami 
Aysga rth* Force in Wensleydale. The action of water on 
the limestone rocks has given rise to extensive caverns, of 
* which the best e^mples are those of Clapham and Ingle- 
ton te the West Riding, as well as to subterranean water- 
courses. At Brimham, Plumpton, and elsewhere there are 
.curious fantastic masses of rock duo to irregular weathering 
of the Millstone Grit. The Pennine region is bounded on 
the south-east by the Coal Measures, forming the northern 
portion of the Derbyshire, Nottingham, and Yorkshire 
coalfield, which in Yorkshire extends from Sheffield north- 
wards to Leeds. To the east the Measures dip beneath 
the Permian beds, of which a narrow band crops up from 
Masham southwards. «■ The Permian strata are overlain to 
the east by the Trias or New lied Sandstone, which is 
scarcely ever exposed, but having been partly worn away 
is covered with Glacial deposits of clay and gravel, forming 
the low-lying Yale of York, extending from the Tees south 
to Tadcastcr and east beyond York to Market Weighton. 
Farther east the Triassic beds are overlain by Lias aud 
' Oolite. The Lias crojfg to the surface in a curve extending 
from Roffcar to the Humber. In the Middle Lias there is 
a scam of valuable iron ore, the source of the prosperity of 
the Cleveland region. The moorlands extending from 
Scarborough and Whitby are formed of Liassic strata 
topped with beds of Lo*ver Oolite, rising gradually to the 
north-east and attaining at Burton Head a height of 1 189 
feet, the greatest elevation of the Oolite foimation in Kng 
laiad. In the bottom bod there is a seam of ironstone, an 
immense nugget of which, in Rosedale, now nearly all 
removed, formed at one time a conspicuous cliff. In ihi * 
district there are a number of picturesque eminences capped 
by Lower Oolites, and among the eastern slopes of tlm 
moorlands there are several charming and fertile valleys. 

Along the line of the Lower Oolites there is a series of 
low flat hills, which slope soutbwnids under the clays of 
the Vale of Pickering. These clays are covered by the 
Chalk, forming the district of the Wolds, which again 
dips southwards below the clays and sands of Holdcrnes-'. 

The coast is not deeply indented at any part, the inlets <v>ht, 
scarcely deserving the name of bays. Hvcept in the 
Holderness region, the shore as far north as Halt hum in 
bold and rocky, and presents a great variety of picturesque 
cliff scenery, while below the cliffs there are in many eases 
Jong stretches of beautiful sands. 

Yorkshire is famed for the beauty of its river scenery, Hours, 
in which respect it is scarcely surpassed by Hoot, land, The 
great ftiajority of the rivers issue from the higher western 
regions and flow eastwards. The Tees, which rises on the 
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south east bordeib of Cumbeiland, forms tlnougliout almost 
its entire length the boundary between Yorkshire and Drn- 
ham The Swale rise$ on the confines of Westmorland, 
and after a semicncular couxse by Richmond joins the Ure 
a few miles below Roroughbridge This latter river.hows 
m a similar direction some miles south of the Swale 
thiough the beautiful Wensleydale, and then pa^t Jervauh. 
Abbey, Masham, and Ripon Aftex its junction with the 
Swale it takes the name of the Ousd, and on being joined 
by the Kidd passes by Yoik and Selby, bejond which it 
receives the Aire and the Trent, # an<^ finally it fells into 
the Humber The Whaife flows squtn eastwards from the 
Pennine range past Bolton Abbey, Otley, Wetherby, ^and 
Txdcaster to the Ouse near Cawood The Aire rises 1 & 
full stieam from the fort of Malham Cove m Craven, and, 
flowing past Shipton, Keighley, and Leeds, receives the 
Oalder at C^stlefoid, and falls into the Ouse neai Goole 
The Babble flows southwards ^hiough the distuct of Ciaven 
into Lancashire The Don rises m the Penistone moois, 
and flowing northwards by Sheffield and Doncaster tails 
into the Ouse near Goole The Hull flows southwaids 
thiough the East Rid ng to th^ Humber at Hull 

The county is almost destitute of lakes, the culy sheets 
of water of size sufficient to lay claim to that^ tytle being 
Semmer Water at the upper end of Wensleydale, Malham • 
Tarn at the head of Airedale, and Hoinsea Meie ne%i the 
sea coast at Hornsea 

One of the chief sources of the mmeial wealth of York-, 
skne is the coalfield m the West Riding, the most valuable 
seams being the Silkstone, which is bituminous and of the 
vciy highest reputation as a house coal, and the Barnsley 
thick coal, the great seam of the Yorkshire coalfield, which 
is of special value, on account of its semi anthracitic quality, 
for u^e m iron smelting and m engine furnaces The 
average yeaily pioduetion of the .Yorkshire coalfield is 
nearly twenty million tons, the number of persons em- 
ployed above and below ground at the coal pits being over 
60,000 Associated with the Upper Coal Measures there 
is a valuable iron ore, occmrmg m the form of rmdules 
Large quantities of file clay are also raised, as well as of 
ganmster and oil shale In the Middle Lias of the Cleve 
land district there is a remarkable bid of iron ore, of which* 
the annual pioduetion is over six million tons, tie gieatei 
pioportion of the ore being conceited into pig-iron m 
Middlesbrough, by fax' the most important centie of pig 
non manufacture m the kingdom Altogether the pio 
duction of pig iron m Yorkshne is*neaily one third of that 
pioduced m England, and* nine- tenths of the pioduce of 
Yorkshne belongs to the Cleveland district Lead ore is 
obtained m the Yoredale beds t>f the Pennine range *tn 
Wharfcdale, Airedale, Niddesdale, Swaledale, Arkendale, 
and Wensleydale Slates and flagstones are quarried m 
the Yoredale rocks In the Millstone Grit there are 
several beds of good building stone, but that most laigely 
quarried is the Magnesian Limestone of the Penman 
series, which, however, is of somewhat vanable quality 

Yorkshire is noted for the number of its mmeial springs, 
chiefly sulphureous and chalybeate, the principal, besides 
those at Hanogate, being Askern, Aldfield, Boston Spa, 
Ci oft, Filey, Guisbrough, Hovmgham, and Scarborough 

Agriculture — The lnlly country in the west of Yoiksline, 
embuung the noith western comer of the Noith Riding and a 
gioat pait of the West Riding, is chiefly pastille land, slioop being 
giazed on the highei grounds and cattle onthench pastures wheio 
the limestone rock prevails The Yale of York, with an area of 
about 1000 squaie miles, includes much fertile land occupied by 
ill kinds of crops The Chalk downs by eaieful cultivation now 
foim one of the best soils for com ciops, the lotition being glasses, 
wheat, turnips, and bailiy The till oi boulder chy of Holdemess 
is the uchest soil m Yoikshue A great of the lan$ m this 
district his been leclaimed fiom the sea, iiom 20,000 to 30,000 
acies being piotccted by embankments The Yale of Cleveland 
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in the Noith Riding is well cultivated, the highei grounds m the 
district being chiefly pastonl The smallest pioportional area 
undoi cultivation is m the Noith Riding, S60 820 acits oiit ot 

I, 361,664 m 1887 while m the East Kiclmg thcie weic 660 291 
acies out of 804 798, and m the West Riding 1,210,039 acits out 
of 1,716 389 ihe piopoition of peimment pasture is Ingest m 
the West Riding 803 614 acies oi about two thuds of the aifn 
uudei cultivation while m the Noith Riding it was 488 953 reus 
or latkei moiuthan one lialf, # and m the Last Riding only 191 ol9 
acios oi consideiablj less than a thud On the othei hand, the 
aiea undei corn cioj s in the est Riding was 208 890 acres, m the 
Noith Riding 197,846 acies, and m the East Ridm^, 254,162 aucs 
A\ heat m lS87woccupied 66 acies m the East Ridm tt , 38 4o7 
m the Noith, and 58 659 m the West , bailey 64,042 m tJic Lasf 
61,367 in the Noith, and r 4,592 m the "West , and oats 101, llO m 
the East, 85,554 m the Noith, and 81 314 m the West Rve, 
be iris, and pease occupied comparatively small aieas Liquoncc 
is giown m the neighbouihood of Pontciiact Flax is still gi )wn, 
but occupies a compaiativcly small uex, only 868 a<res m 1887 
Gieen ciops m the East Riding occupied 110,806 acies (potitocs 
12 956? turnips 75,590 mangold 5297, eairots 613, eabba^ , Ac 
7419, and vetches Ac 8931), m the Noith Riding 78 689 (potxtoes 

II, 216, turnips 58,121, mangold 2379, emots 110, cabbage Ac 

3329, and vetches, Ac, 3504), aud m the West Riding 99,5% 
(potatoes 23,0^4, turnips 62,079, mangold 3351, caiiots 250, cab 
bage, Ac, 2219, and vetches, Ac, 8673) Glovu and lotatiou 
glasses occupied in the East, Noith, and West Ridings 92 932, 
7$, 846, and 85,0>5 acres lespectively, and fallow land 16 388, 23, 4e0, 
and 13 141 acies icspeetively The aieas under oichaids m 1887 
were — m the Fast Riling 849 acies, in the Ncitli 1015 and m the 
West»l 69 4, the areas undei maikct gaidens being 520 369, an l 
2652 acres, undei nmsuy giounds 104, 154, and 807 acies, and 
underwoods (in 1881) 14,480, 49 ,y)6, and 66,0} 4 acies lespectivc Ij 
Horses numbered 38 046 (23,508 used for agucultuie, 14 533 un 
bioken hoiscs aud nines kept solely for breeding) m the East Rid 
mg, 40,484 (26 026 used for agnculture) m the Noith Riding, and 
53,149 (3^,180 used foi agricultuicj m the West Riding these 
horses aie only such as are letumed ly oceupias of land, and do 
not include the laige nm^bei used for comma eial pui poses Ihe 

diaught hoiscs aie gtnerilly of a somewhat mixed bleed, but the 
county is lamed foi its bit cds of hunteis and of caim^e and sad lie 
hoi see A bleed known as Cleveland bays is much used m London 
carnages Hoise lacing is a favouiite Yoikshue spoit, the principal 
stihles being at Malton, Beveiley, Eoncastex, and Middleham 
Cattle m 1887 nunibeied 86,169 (26,^1 cows and hcifeis) in the 
Last Riding, 162,462 (54,111 cows and heifeis) in the Noith Riding, 
264,876 (122,457 cow » and hcifeis) m the Wpst Riding The bleeds 
of cattle are not much attended to, the cus^pm m the hilly distiicts, 
in both the West and the Noith Riding, being to pui luse lean 
cattle at tli noith eiti fairs to fatten loi the Lancashnc and Yoik 
shne butchers The Teeswater biced is, however, on the mac iso 
m Yoikshue In Holdeintf* tkcregis a short homed bleed, clnoflj 
valuable foi its milking qualities Cheese making is laigely cam <1 
on m some distiicts bncep m 1887 nunibeied m the East Ricfeig 
429,252, in the North Riding 638,320, and in the West Riding 
646,809 The Leicestci, the Lincoln, and the South Down, and 
oio&&rs b<?twien the Cheviot and Leicester, are ptihaps the most 
common bleeds The old Wolds sheop^avc also been unprov ed hy 
ciossmg with Leicestci s The total numbci of pigtfin the East 
Ruling m 1887 was 40,332, m the hjoitli lading 48,990, an l in the 
West Riding 71,887, Though the laige long caied biecd is still 
kept, the small bleed is that chiefly m favoui I aige numbeis of 
pigs aie kept at the daily farms and fed mainly on why Yoik 
shne bacon is famed foi its flavour 

According to the latest landowners Ilefmn, 1873 the East Rid 
ing was divided among 19,576 propnetois, possessing 710,733 acres 
at an annual value of £2,032,195, or about £2, 17s 2d per aue 
Theie were 15,012 who owned less than c*ie aat each, and theie 
were 4049 acres of common lands The following possessed ovei 
10,000 acies each ~Sn Jatton Sykes 34,010 acies, Loid Londes 
boiough 33,006, Su G Chohnley 20,503, Loid Wenlock 19,453, 
Lord Hotham 18,683, W. ft H Bioadley 14 208, Willi im T 
Bethel 13,396, Loid Leconfield 13,247, Lord Middleton 12,295, 
Crown Property 12,230, Yiscountess Downe 11,595, and T A C 
Constable 10,981 The Noith Riding w is divided among 16,313 
propnetors, possessing 1,278,884 acits at an annual value of 
£1,841,945, or about £1, 8s 9d pei ueie The following owned ovei . 
10,000 acies each —John Bowes 48,887, Loid revcisliam 39 312, 
maiquis of Ailesbuiy 15,370, Loid Bolton 15,419, Viscount 
Downe 15,271, eail of Cailide 13,030, Su G O Wombwell 11,912, 
Loid Londesboiough 11,884, Mis D Haicouit 11,442, Mis T T 
D Hutton 10,902 Theie were 10,115 proprietors who possessed 
less than one icie, and the am of common land wa« 247,409 aues 
The Wat Riding was divided among 76,913 piopnetors, possessing 
1,632,259 acres at an annual value of £8,199,840, oi about £5, 0s 5i<f 
pei acre, the large lental being due to the increased rent of land i l 
towns Theie weie 59,496 piopuetors who o^vntd less than one 
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acre each, and the estimated aiea of common land was 09,912 actes. 
Tlie following proprietors owned over 10,000 acres each : — Charles 
Towneley23,153,eail of Ha re wood 20,330, dukeofDcvonshirel9,333, 
Eail Fitzwiliiam 19,165, Andrew Montagu 17,591, duke of Hoi folk 
15,270, George Lane Fox lf>,018, earl ol' Daitmoulh 14,723, Walter 
Morrison 11,118, Sir II. J. Tufton 12,202, T. W. S. Stanhope 11,857, 
hrystough Fawkes 11,205, James Fanei 11,088, marquis ol lUpon 
10,908, Sir II. T). lngilby 10,610, and duko of Leeds 10,034. 

Com- Communication .—' The county, especially in the jnanufactiuing 

innmca- districts, is intersected with iailways"m all directions, the printi- 
tiou. pal companies being the Hoith Eastern, the Manchester, Shefheld, 
and Lincoln, the Lancashire and Yoiksliire, the Midland, and the 
Cheat Hoi them. A considerable amount of traffic, especially in 
cOaI, is carried on by means of the canals. 

Mami- Man af act u res and Trade , — For many years an extensive district 

laetmes in the West hiding lias been famed for its woollen and woisted 
and manufactures. The eariy development of tlie industry was due 
trade. partly to the abundance of water power supplied by the numerous 
sti earns in tlie valleys by which the district is indented ; and in 
recent times the happy aecideut of the proximity of coal andiron 
has enabled the industry to keep pace with modern requirements. 
Tlie West Riding is now the chief seat of the w'oollen manufaetuie 
in tlio United Kingdom, and has almost a monopoly in the rnanu- 
fietuie of worsted cloths. In this industry nearly all the important 
towns in the Riding are engaged, Leeds having fop its specialty 
almost every variety of woollen and worsted cloth, Bradford yams 
and mixed worsted goods, Dewsbury, Hatley, and the neighbouring 
districts shoddy, Huddersfield both plain goods ami fancy trouser- 
ings and coalings, and Halifax, to the neighbourhood of which the 
cotton industry" of Lancashire has also penetrated, worsted and car- 
pets. Next to the -woollen industiy comes tlio manufacture (A iron 
and steel machinery and implements of every variety, Leeds being 
one of the principal -seats of all Linds of mechanical engineering, 
and Sheffield of iron work and cutlery. For the minor manufac- 
tures in the district, and for moro specific details, reference must 
bo made to the separate articles on the different towns. Until 
compare th oly recently agriculture wus the chief calling of the 
Hortli Riding ; but the discovery of non ore in the Cleveland region 
has led to tlie formation of another grejat manufacturing centre, 
mainly devoted to the production of pig-iron, the manufacturing 
of stool by the basic process, and iron shijfbuildiug. The industrial 
activity of the East Riding is mostly centred in Hull, the chief 
port of the county, although the Lancashire polls must he regarded 
as the principal ports for the trade, esperially of the West Riding. 
In the Hoith Riding Middlesbrough is rising into importance as a 
shipping port, and Whitby, though **ot progressing as a port, has 
a considerable coasting trade. The fishing industiy, which is of 
minor importance, is earned on at Hull, Filey, Whitby, and Scar- 
borough, and a considerable number of villages. 

Water- Scarborough is by far the most-attractive ar-d thriving w T ateiing- 
ing- place n orth of the Thames ; and a u uuibcr of others, such as Wliitlrv, 
places Bridlington, Filey, and Saltern, r-o rising yearly iu repute, 
and spas, Among others, chiefiy of local celebrity, are Jledcar, Hornsea, and 
VYithcnisca. There are a considerable numbor of inland spas fre- 
quented to some extent by persons firm other parts of tlio county, 
but the only one of wide reputation is Harrogate. 

Admin is- Administration and TopiMim , — Yorkshire lias front an early 
tration period been divided into fhrec ridings, each of which has a Ion l 
and lieutenant, f he East Riding has a separate court of quarter sessions 

poam- and a commission of the peace. The city of York within the 

lation. municipal limits constitutes a separate division of the county. 
The municipal city and the ninsty are for parliamentary purposes 
included in tho Hortli Riding, for registration purposes in the East 
Riding, and for all other purposes in tho West Riding. The parlia- 
luentaiy city of York, which formerly extended beyond the muni- 
cipal limits, is partly in tho Hortli and partly in the East Riding. 
Tho following table gives the population of the county and of the 
three ridings in 1801, 2321, 1871, and 1881 



1801 

3821 # 

1871 

18S1 

East Riding 

130,433 

3*0,449 

208,400 

315,400 

Jfortli Riding (with 
file municipal city of 
York) 

155,500 

180,381 

340,518 

305,790 

West Hiding 

308,053 

700,857 

1, S21, 371 

2,175,334 

Yorkshire 

058,892 

1,173,187 | 

2, 130, 3.m 

2,880,504 


Tho population has more than quadrupled since 1801, the increase 
having been much the greatest iu the West Riding. Though in 
area much the largest, Yorkshire is in population third among 
English comities, being exceeded iu this respect both by Lancashire 
and Middlesex. The number of males in 1881 was 1,120,001 ami 
of females 1,466,563. Tho number of persons to an acre in tho 
county was 0*74— East Riding 0'42, Hortli Riding (not including 
tlie city of York) 0'25, and west Riding 1*23. Tho East Riding 
comprises 6 wapentakes and the municipal boroughs of Beverley 
(pop. 11,420), Ki ngjjton-upomH ull (154,240), and Heciuu (906). It 
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is divided into 12 petty and special sessional div isions. The boiough 
of Kingston-upon-Hull lias a sepaiate court of quarter sessions and 
a commission of the peace, and the boiough of Beuuley lias a < um- 
luission of tho peace. The riding contains 352 civil parishes with 
part of one other, viz., Filey, which extends into the Hoith Riding. 

It is entirely in the diocese of York. Tlie Hoith Riding < ompnst s 
11 wapentakes, the liberties of East and Wt st Langbanrirh and ot 
Whitby Strand, and the municipal boroughs of Middkffinoiigh 
(55,904), Richmond (4502), and Scarborough (30,50 1). It is <li\ i<h d 
into 19 petty *nd special sessional divisions. Tlie boroughs of 
Richmond and Scarborough have separate corn ts of quail or sessions 
and commissions of the peace, and the borough ot Middlesbiouuh 
has a commission of the peace. The riding contains 554 oh if 
parishes £ud parts of rive -others. It is almost ontiiely in the 
diocese of York and Ripoiu The West Riding comprises *9 wapen- 
takes, the city of Ripon (7390), and tlie municipal boioughs of 
Barnsley (29,790), Bailey (27,505), Bradfoid (183,032), Bewdmiy 
(59,637), Domaster (21,139), Halifax (73,630), Hanogate (91S2), 
Huddersfield (81,841), Leeds (309,119), Bon tel met (879^, lRdluT- 
liam (31,782), Sheffield (284,508), Wakefield (30,351), ami Keighley 
(12,085). The tiding is divided into 25 petty and social sessional 
divisions. The city of York, the boroughs of Bradford, I )om aster, 
Leeds, Pontefract, and Sheffield, add the liberty of Ripon (including 
the city) have separate courts of quarter sessions and commissions 
of the peace, and tlie boroughs of Batlev, Dewsbury, Halifax, 
Huddersfield, and Wakefield have commissions of the peace. The 
liberty and the borough 'of Rrpon are not included in the West 
Riding for the purposes of the county rate, but me rated separate!; . 
The riding contains 724 civil parishes and pmts of six oiheis. It 
is mostly w £he dioceses of York, Ripon, and Mailt luster. For 
'parliamentary purposes the East Ruling is funned into time di\ i- 
sions,T*-Buckrose, iToldcrness, and Ilowdensbire, each i dinning 
one member. It also includes the parliamentary boiough of 
Ivingston-upon-Hull, returning three members, with pari of tlie 
borough of York city, which returns two members. The Hoith 
Riding. for parliamentary purposes is formed into four divisions, 
■—Cleveland, Richmond, Thirsk, and Whitby, each returning one 
member. It also includes the borough! of Middlesbiough and 
Scarborough, each returning one member, with perilous of the 
boroughs of Stockton and York city. The West Riding for 
parliamentary purposes is formed into three divisions, which am 
again subdivided into districts each returning one member,— the 
north division into five districts, tho south into eight, and the east 
into six. The riding also includes the following parlin mental y 
boroughs Bradford returning three members, Dewsbury one, 
Halifax two, Huddersfield one, Leeds five, Ponte tro* t one, Shellit Id 
five, and Wakefield one. 

History and Antiquities.- Traces of the old British inhabitants I 
aro nmCerous in the Wolds of the Bust Riding and the nmoi. ot 
the Horth Riding. Remains of the timilnr pit -dwellings of 
ancient Brigantian villages still exist at Egton (bailee, Hole Pit , 

* Killing Piis, Dauby, andjiobehmy Topping. A huge numbtr of 
implements of both Hint and bronze, luve beni disioveicd in tlm 
harrows on the Wolds and moors, and in tin* eaves of tin* Him done 
district. Circles and other stone monuments are not uncommon, 
the most remarkable being the monolifh, 29 fiel in height, at 
Rudston, and the group of monoliths called the J)e\ d’s Anew*- at 
Boronghbridge, 1G], 21.], apd 22] feet in height respect h i K On 
the h ill-sides there are numerous ancient enithwoiks itiid'djkc *>, 
such as tho fortification on Flamborough Head, incorrectly ealhd 
the Danes’ dyke. Yorkshire was included in the tmiioiyuf I he 
Brigantes at the time of its fnvnslon by the Romans in f>f; it did 
not, however, make foimal submission till 79. It at I munis 
formed part of the district of Manama Unsarhnsh t of whirii the 
capital was JGbumum (York). The central district > of Yoikshiru 
seem to have been densely peopled by the Romans. Walling 
Street entered the county near Raw try, cross* d the Don at I hunt at 
(Doncaster), the Aire tit LnjcoUim (Castleford), and the Wh.ufe at 
Calcar ia (Tad< ‘aster). Thence it proceeded by Kburueum (YuiM, 
huriuu (Aldborough), and Cataract an him (Oallcritk Bridge) to 
Ad Timm (Pierce Bridge), where it trussed the Tees. Aimllnr 
road passed eastwards from York to Mahon, ami various brain lie. 
traversed the county in different directions. A great variety of 
Roman remains have been discovered ami traces of Roman camp*, 
are numerous, such as Cataract on iuw, tho outlines of llm station 
at Old Mnlton, the ancient wall with the multangular tower u( 
York, and the remains of Isuriam. After tho departure of tlio 
Romans Yorkshire was overrun by the Puds. Subsequently it 
formed the Anglo-Saxon kingdom ofDeira to the south of Boinfi h 
(see vol. viii. p. 270), The two were included in Km thumbrin, 
which seems to have been under the mlo .sometimes of a single 
prince and sometimes of two separate princes in Bennria and Heim, 
the northern boundary of the latter kingdom being probably the 
Teea and the southern always the Humber (see Kmn hi mih.ki.ani*, 
yol. xvH. ]}. 568 s q, t there the early history of the dint riel, uielud- 
ing a notieo of tlie Danish invasions, is given). After tin* Con- 
quest Yoik, shire was dhided among several Honnan curls- niehuL 
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mg Alan of Brittany, who held Richmond Castle, Ilbort do Lacy, 
and William de Percy. The district was at this period frequently 
invaded by tho Scots. In 1138 David of Scotland laid waste tlio 
couuti y to the gates of York ; hut lie was completely defeated by 
the English on 22d August of that year in the battle of the 
Standard at Northallerton. In 1312 Thomas Plantagenet^ earl of 
Lancaster, raised an insiuiection in Yorksliiro against Caves ton, 
the favourite of Edvard II., whom he captured in Scarborough 
and beheaded at Warwick on 19th June. The earl again in 1322 
headed a party against the Despensers, but on 4Gth March was 
defeated and captured at Boroughbridge* and on 22d was beheaded 
at Pontefiact. During tho Wars of the Roses the county was the 
scene of frequent conflicts, including tho battle of Wakefield (31st 
December 1460), in which Richard, duke <lf* York, was defeated by 
Queen Margaret and slain, and the battle of Towton (29th March 
1101), in which Edward IV. defeated Henry VI? In 1536 the 
county was the scone of the insunection under Robert Aske, blown 
as the “Pilgrimage of Grace,” caused* by the dissolution of fhe 
monasteries. In 1569 a rising took place in Yorkshire under the 
earls of Westmorland and Northumbeiland in behalf of Mary 
Queen of Scots. During tho Civil War the county was chiefly 
Royalist, although some of the most famous Parliamentary officers 
were Yorkshiiemen, the more Rioted being Fairfax and Lambert. 
Bradford, Hull, Scarborough, Pontefract, and York sustained long 
sieges ; and on 2d July 1644 tho great and decisive battle of the 
war occurred at Mar&ton Moor. The annals of the county are 
destitute of further incidents of social historic importance. 

Of ancient strongholds or castles Yorkshire has stil^ many inter- 
esting examples in a more or less complete condition, including 
Barden Tower, built in the reign of Henry VII. by-JEJfcury Clifford, 
tk tlio shepherd lord,” which has been in rtiijis since 1774 ; Boltdfc 
Ca*tle, pronounced by Lolaud “the fairest m Richmondfjure,” a 
square building with towers at the corners, erected in tlio reign of 
Richard II. by Richard Scrope, chancellor of England, occupied by 
Queen Mary while under the cluirgo of Lord Scrope, besieged during 
the Civil War, and rendered untenable in 1647 ; the square tower 
or keep of Bowes Castle, supposed io have been built by Alan Niger, 
first earl of Richmond ; the gateway tower (erected in the reign of 
Ilenry VI.) of Cawood Castle, said to have been originally built by 
King Atlielstan in 920 ; the keep and various portions of the Trails 
of the extensive fortress of Conisbrough, of uncertain origin, but 
probably dating fiom Saxon times ; tho remains of Danby Castle, 
said to lia\e been built shortly aftur the Conquest by Robert de 
Bruce ; Harewood, of great extent, originally founded soon after the 
Conquest, hut uow containing no poitions earlier than the reign of 
Edward HI. ; the keep, in tho Early English style, and other remains 
of Ilelmsley, built in the 12th century by Robert (ft Roos surnamed 
Eursau; detached portions, including the principal tov r er, of Knares- 
borough, probably dating originally from Norman times ; Urn pictur- 
esque remains of the quadrangular fortress of Middleham, built soon 
after the Conquest by Robert FitzRainiljii, afterwards possessed by 
the Nevilles, and rendered untenable#by order of Parliament A 
1617 ; the ruins of the ancient stronghold of Mulgrav% said to have 
been originally founded two centuries before the Conquest by a 
Saxon giant named Wa(J.e or Wada, dismantled after the Civil War ; 
the extensive remains — including Rosamond’s Tower, associated 
with the misfortunes of Fair Rosamond, the mistress of Ilenry II. 
— of Pickering Castle, of unknown date, dismantled after the Civil 
War ; the ruins of Pontefract, formerly one of the most important 
fortresses of the kingdom, built by Ilbert de Lacy about 1080 ; a 
lew remains of Ravensworth Castle, dating from before tho Conquest ; 
the keep and other remains of the $reat Norman fortress of Rich- 
mond, founded about 1070 by Alan Rufus of Brittany ; the tower 
of Ripley, built in 1555 by Sir William Ingilby, included in the 
modern mansion ; slight remains of tho fortress of Sandal, erected 
in 1320 by John, eighth earl of Warren ; the great tower, in the 
Roman style, and other remains of the extensive fortress of Scar- 
borough, founded by William le Gros in 1136 ; the detached ruins of 
Sheriff Hutton, founded by Bertram de Bulmer in the reign of 
Stephen ; slight remains of tho ancient Skelton Castle ; Skipton 
Castle, of various dates, hut originally Norman ; Slingsby Castle, 
originally built probably soon after the Conquest ; the ruins of 
Spottbrfh, originally erected by Henry de Percy in 1309 ; the founda- 
tions of tho keep and some fragments of the walls of Tickkill, built 
or enlarged by Roger de Busli in tho 11th century ; the remains of 
Whorlton, dating from the time of Richard II. ; and one side of tho 
gioat quadrangular castle of Wressell, built by Thomas Percy, carl 
of Worcester, in the reign of Richard II. 

At the time of the dissolution of tho monasteries Yorkshire 
possessed 28 abbeys, 26 priories, 23 nunneries, 30 friaries, 13 cells, 
4 eomman dories of Knights Hospitallers, and 4 preceptories of the 
Knights Templars. The principal monastic ruins still existing are 
St Mary’s, York (see Yoiut) *, Bolton Priory, generally called Bolton 
Abbey, one of the most romantically situated ruins in the kingdom, 
originally founded at Embsay, two miles distant, by Ijfilliam de 
Meschines for Augustinian canons, removed to its present situation 
by his daughter Alice over against the spot where her only son 
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perished in the Wharfe ; the church and other ruins in the Eafly 
English style'of Byland Abbey, founded for Cistercian monks in 
the 12th century ; the picturesque ruins of Easily neai Richmond, 
containing interesting examples of Norman and Early English, 
founded in 1152 for Pnemonstratensians by Ronaklus, constable 
of Richmond Castle ; Egglestone on the Tees, founded in the 12th 
century for Pr&mon&tratensians ; Fountains Abbey, one of the fipAt 
and most complete among the monastic ruins of the kingdom, ex- 
lubiting line specimens of various stylos of architecture from Noi man 
to Perpendicular, founded 1132 for certain monks of the Benedic- 
tine abbey of St Mary’s, York, who had adopted the Cistercian mle ; 
the eastern end of the chuich of Guisbrough Priory in the Pointed 
style, founded jn 1119 by Robert de Bruce, the burial-place of many 
illustrious nobles ; the picturesque ruins of Jervaulx, exhibiting 
examples of Norman and Early English, founded in II 56 Tor Cis- 
tercian monks by Oomin, fifth earl of Richmond ; tlio gateway and 
other remains of Kirkham, founded in 1121 by Walter l’Espec; tho 
beautiful ruins of Kirks tall, exhibiting remarkably fine examples 
of Norman, founded in 1152 by Henry de Lacy for Cistercian monks 
from Fountains Abbey; the church, refectory, and other remains, in 
the Early English style with some traces of Norman, of Rievaulx 
Abbey, founded in 1131 by Walter l'E^pcc. There are other 
monastic remains of less importance ar Bridlington, Covcrliam, 
Marrick, Meaux, Monk Bratton, Mount Grace, Old Malton, Roche, 
Roscdale, Sawley, Selby, Watton, and Whitby. In respect of 
church architecture Yorkshire exeels any other county in the 
kingdom for variety of style, and tho size and importance of many 
O of the buildings. Space forbids entrance into minute details ; but 
it may be mentioned here that, in addition to the cathedral churches 
of York, Ripon, aid Beverley, there are several other churches on a 
verj large scale, including St Mai y’s, Beverley, chiefly Perpendicular, 
very elaborate in style, originally built by Archbishop Thurstan in 
the 12th century ; the parish cliurch of Bradford, a veiy line ex- 
ample of Decorated ; the priory* church of Bridlington, containing 
tine examples of Norman, Early English, and Perpendicular ; 
Halifax parish church, chiefly of the 15th century ; St Augustine’s 
church* Hedon, Early English, Decorated, and Perpendicular, with 
some transition Norman ; Hovden, one of the finest in Yorkshire, 
eliieliy 13th century with later additions ; Holy Trinity, Hull, one 
of the largest parish cmurclies in England, of the 13lh century, 
chiefly Early English ai«l Perpendicular ; Si Mary’s, Mash am, dating 
from Saxon times and having a line Norman tower ; St IMtiick’s, 
Patrington, in the Decorated style, with a remarkably graceful spire, 
189 feet in height; All Saints, Rotherham, a beautiful cruciform 
budding, desciibed by Rickman as “ tnu of the finest Perpendicular 
churches of the north”; $0 abbey church, Selby, containing line 
specimens of Noniym, Early English, and Decorated ; tho parish 
church, Sheffield, chiefly Perpendicular : St Mary’s, Thirsk, said to 
have been buill out of the ruins of the md castle, chiefly Perpendi- 
cular ; anil Wakefield parish church, chiefly of tho latter pari of tho 
15th century, with a spire 250 feet in height, rebuilt in 1S60-61. 

The bibliocpapliy of Yorkshilfe is very^xtensivc. For histories of the several 
towns and districts reference may be made to Anderson’s J'nqluJu Topnympli y. 
The chief works relating to Yorkshno as a whole are Lelaud’s Itmercny ; Allen’s 
History of Yorkshire, 3 vnls., 1828-31; Baiiiet^ Yorkshire Pa*t and Putt nit, 4 
voK, 1S71-77; and Smith’s OWYoikdiire, 5 vols,, 1SS1-84. Amung numerous 
woiks on the geology, loleicuce may be made to Phillips’s (twlotfij of the York- 
shire Count, 3d od., 1S75; Davis and Lees, JYisl Yoikshirr, JS7S; bird’s Notch of 
the Geology of Yorkshire, 1S81 ; and Simpson’s Fossils of Yorkshire, 1884. Iu the 
publications of the Surtees Society there ^e many volumes of genealogical 
or antiquminn mteiest relating to the county, and m Jouni. Yorks. J rth. Sue. 
many valuable topographical and historical papei.s. Sec also Leiroy’s Kuinal 
Abbeys of Yorks., 1888, and Buhner’s Arfh. Studies in Yorks., Ibb7. (T. F. II.) 

YORK, a cathedral city and archbishop's see, tlio county 
town of Yorkshire, a county in itself, and a municipal and 
parliamentary borough, is situated on the riyer Ouse at 
its junction with the Foss, and on the main joint line 
of the North Eastern and Great Northern Railways, 188 
miles north of London. The surrounding country is flat, 
but the plain of York is one of the richest and most fertile 
districts in England*. While the special feature of York 
is the cathedral, tho city generally has an antique appear- 
ance, with narrow picturesque streets, the remains of ancient 
walls, and many churches and other buildings of consider- 
able architectural interest. The Ouse is crossed by three 
bridges for general traffic, — the Ouse bridge, of thre# 
elliptical arches, erected 1810-20 where a bridge had stood 
from time immemorial ; Lendal bridge, opened in 1863, a 
handsome structure of iron, consisting of a single arch 175 
feet in span ; and Skeldergate bridge, 1880, constructed of 
iron resting on stone piers. The Foss is crossed by five 
bridges. Of the old Roman city there aro some remains 
of the fortifications, including ten sides of a tbirtoen-sided 
building called the multangular tower^ occupying one of 
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the font angles of the ancient wall, with the lower pait of 
the wall leading fiom this tower to Bootbam Par, the upper 
part ot the wall being of litei on 0 m Ihe walls of the 
En 0 lish city, enclosing a much wider aiea, though thej 
have iuidei 0 one icconstiuction at various periods and vs ere 
nuuh battered during the siege of the city m 1644, are m 
1 emarkably good preservation, especially the portion to the 
west of the Ouse Ihey contain Norman and *Eaily Eng 
lish architectuic, but the bulk of the wall* aie m the 
JDecoiated style Tliue aie four principal gates or “bars* 
— Jslicklogate Bar, at the southern entrance to the city, 
w licit che heads of tiaitois weie formcily exposed, consist 


mg of a square tower luilt ovei a cn ulai arch, pi bd Iv 
Norman with embattled tmiets at the angles, Ltcihani 
Lar, the mam entianct fiom the noitli, hivm^ alsD i 
Norman aicli, Monk Bai, on the bcai borough lotd the 
most imposing ot the foui, pi 2babl} belon^m^ to the 14th 
centuiy, foimeily called Goodnmgate, which aftu the 
Kestoiation was changed to Monk Bar m honorn cf 
General Monk f and Walmgatc Lu, belonging to the time 
of Edwaid I and letafmng the barbican lcbiult m lb lb 
Of the Noiman fortress built by William the C on jucioi 
m 1068 *ome portiqjis pere piobally iikoij oiatcd in 
Clifford s^Towei, which, was paitly destroyed ly the m 
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1684 It formed the keep or donjon of the latei fortress, 
which was dismantled at the Civil War and corn ei ted mto 
a prison The debtor o ? prison, erected m 1708, and the 
North and East Biding assize courts, erected in 1777, are 
also included within the castle wall, which was constructed 
m 1836 

The cathedral of St Peter, if sui passed by some other 
English cathedrals m ceitam special features, is as a whole 
the most striking and imposing specimen of ecclesiastical 
architecture in England It is m the foim of a Latin 
cross, consisting of nave with aisles, tiansepts, chon with 
aisles, a central tower, and two western towers The 
extreme external length is 524 feet 6 inches, the breadth 
acioss the transepts 250 feet, the height of the central 
tower 213 feet, and the height of the western towers 
202 feet The material is magnesian limestone The 
cathedral occupies the site of the wooden church m which 
King Edwin was baptized by Pauhnus on Easter Day 627 


Aftei his baptism Ldwm, accoidmg to Bede, began t> con 
struct “a large and moie noble bisdtca of stone, but it 
was paitly destroyed dunng the troubles which followed 
his death, and was repured by Archbishop Willnd r lht 
building suffered hour flit m 741, md, aftei it lnd been 
lepaned by Archbishop Albert, was described by Aluuu 
as “a most magnificent basilica” At the time ot the 
Norman invasion the ftaxon cathedi d, along with lh< 
libiaiy of Aichbishop Egbert, perished m the file by whit it 
the gieater pait oi the city was destroyed, the only relic 
of it now remaining being the contial will of the crypt 
Tt was reconstructed by Aichbishop Thomas oi Baycux 
(10701100), but of this building few portions now it 
mam The apsidal choir and crypt wue reccnstr acted 
by Archbishop Bogcr (115191), th< south transept by 
Archbishop Walter de Giay (1215 55), and the north ti m 
sept and Central tower by John Romanus, trtasum of the 
cathedial (1238 56) With the exception of the nypt, 
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the tiansepts aie the oldest poitions of the building now 
icmainmg They repiesent the Early English style at its 
best, and the view across the O ioat transept is unsui passed 
for aichitectuial effect The south tiansept is the richest 
and most elaboiate m its details, one ofc its j uncial fea 
tuies being the magnificent rose window , and the noith 
tiansept contains a senes of beautiful lancet windows 
called the Five Sisteis The foundation of. the new nave 
was laid by Archbishop Ilomanus*(12S5 96), son of the 
tieasurei, the building ot it being completed by Aich 
bishop Melton ibout 1345 Tl^e cl^iptei house#was built 
during the same penod The w^st fiont, consisting of a 
centie and two divisions coi responding with the nave and 
aisles, is one of the finest featuies of the whole building, 
and ho* been desenbed as * more architecturally pcifect 
as a composition and m its details th in that of any othei 
English caihedial, the great window above the dooi being 
zn the woids of Mr Button, % an uimv ailed specimen of the 
leafy tiaoeiy that marks the style of the middle of the 
14th centuiy In 1361 Archbishop Thnesby (1352 73) 
be n an the lady chapel and presbyter j, both m the Early 
Pupendieulai style The ic8uildmg of the chon, begun 
about the same penod, was not completed till about 1400 
It is a very fine specimen of Late Pcipendicul^, the great 
east window being one of the finest in the woild Witfc. 
the rebuilding of the choir the whole of the ancient Noi 
man edifice was removed, the only Norman architecture 
now lemammg being the eastern portion of the crypt $f 
the second period, built by Aichbishop Roger (11*54 91) 
To correspond with ]p,tei alterations, the central towei was 
le eased and changed into a Perpendicular lantern towei, 
the w ork being completed m 1444 The south west tower 
was begun m 1132 dunng the tieasuieiship of John*de 
Bcrmmgham, and the northwest towei m 1470 "With 
the erection of this towei the church was completed as it 
now stands, and on 3d February 1472 it was re consecrated 
by Aichbishop Neville On 2d Eehruaiy 1829 the wood 
woik of the chon was set on fiie by JonaSian Mai tin, a 
madman On 2d May 1840 a fire bioke out in tl^e south 
west tower, leducm^ it to a mere shell The cathedial 
within xecent yeais has undergone extensive restoration 
Next to tlic cithedral the most interesting building in Yoik is 
Maiys Abbey, situat 1 m Museum Gaidens, touinkd foi Bene 
dictmes by Alan, eail of Richmon l, an 1 latteily one of the most 
powerful ecclesiastical establishments m Englan 1, its head havm„ 
tilt rank of a mitie i abbot with a seat in pailiament The punci] il 
lemams ot the abbey aie the noith wall and the lums of the 
church m tbo Eailj English and Dec<wated style, and the prmcipil 
gateway with a Noiman anil The hospitium a cunous building 
ol wood, is now used as a museum of antiquities, and contnns a 
line collection of Roman lemams dis^pveiel m the vicinity A con 
si lei able poition of the abbey was employed fox the erection of the 
kings inanoi, a palace for the loid piesxlent of the noith, now oc 
cupied as a school foi the blind In th gai dens is also situate 1 
the ambulatory of St Leonaids hospital, founded by King Athcl 
stm and lebmlt by Stephen Besides the cathedial Ycrk pos&t sscs 
a luge numbei of chinches of special archriecturil interest, niclud 
mg All Saints, Noith Stieet, Deeonted and Pcipendieulai with 
a spue 120 feet m height , Chust Cliuieh, with south door m the 
Decoiated style supp>sod to occupy the sito of the old Roman 
p dace , Holy Trmity m Goodramgatc, Dteoi ate l and Poipendicnlai 
with Peip nchculai towei Holy Trinity, Micklegite, m a dilapi 
dated conlition with Roman masonry in its foundation walls St 
Dcms WaJmgatc, with nth Noiman dooiway and Noiman towei , 
Sfc Helen s, St Helen s Squaie, chiefly Decorated St John s Noith 
Street chiefly Peipendicnlar , St Lawrence without the bai of 
Walmgito, with rich Noiman dooiway , St Maigaiet &, Walmgate, 
celebrated foi its cunousij sculptured Norman porch and dooiway, 
Sfc Maiy the Eldci, Bishophill, Faily English and Dccoi ited, with 
brick tower rebuilt m 1659 , St Maiy the \ounget, Bishophill, 
with a square tower m the Saxon style, rebuilt probably m the 13th 
centuiy, St Mary, Castlegate, with Pei pendiculai tow a and spue 
154 feet nx height , St Michael 1c Pelfiy, founded m 1066, but le 
built m 1538 m the Lite Perpendicular style md St Olave, M uy 
gxte, Pci] endicuhr, said to have been foiAded by Siw^id, earl of 
Northumberland Among the principal seculu buildings are the 
guild lull, with a fine old loom m the Peipendicnlar stjic, elected 
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in 1116 and pontammg a numbei of stained ta lass windows tfie 
m union house, built m 172o flora designs ly the earl of bulling 
ton , the a&stml ly looms, cicetc l m 1730 also liom designs by the 
enl of buihn 0 ton, with the conceit loom adjoining built m 182o , 
the com c\ch m a e , the mf mtiy banael s the cattle mail et tho 
tlieatie founlei by Tate Wilkinson in 1705 and lately le fa el m 
the (_ otluc style bj the ooiqoi ition, who own the pi opti ty 4 he 
Dc (jric> l >oms foi balls and conceits the fine old merchant - s hall , 
the mciel ant tailois hall, and the masonic hill llic public m 
stitutions of a learned oi educational chaiactei melulethe \oik 
tohne 1 hiloscplucal bocietv, whose museum m tl e C lecian stvlcvv i 
tpciic l m rebiuuy 18^0 the subscnq tion libiai} u stituted 1734, 
and coutimin^ upwards ot #0 000 volumes the T oik institute of 
science and lifceiatuie cstabhslied m 1827 and lemov d # to tho 
I resent premises iu 1S46 the W lib lfoice school foi the" llmd 
the \ oik line ait and mdustml mstituticn uid the Government 
school of ait Ihe chanties mclule the Yoik county hospitil, the 
union workhouse the dis] ensai } Colton s hospital foi 8 poor ni n, 
Hunsons hospital, Doiotliy Wilsons hosqitil (founled m 1777) 
f l lb q lor women Sn Aitliui In^iani s lies] it il (fcun le l m 1610) 
fn 1 CP] oor wi lows and the ol l m uds hos] it il foi 10 pool spinsters 
Hu principal s bools are St Pcta s cMielial ^lammti selioil 
(disunity en lowe 1 m 1557J Aicblisbop nolgate s gi imuni sehoc 1, 
tho \ uk ml diocesan ^lamrr n school and the blue cut scluol 
f n bijs (fonpl d m 170a), with the associated gicy coat selool for 
& nls 

In modem tines Y oik has cerse 1 1 ■> lotain its eommeicnl im 
jpoitance butat possesses seveial lion founlnes laifwa} en 0 m ei 
m e wnks a lax^e glass factoiy liewerits tioui mills tann nes, 
glove manufactories and confectioneiy and othei mmol cstalli&li 
meuts Within its muuicip il limits the city of Yoik constitutes a 
sepai ite division of the e aunty ot loik, the municipal city and 
the amstv ue foi parliaments i^ - puip<scs vjiduded m the Noitli 
lading for registration imposes m the East Riling and foi all 
othei juiposes in the West Ridn g The pailnmentny city oi 
\oik, winch foimeily extended beyond the municipal limits is 
paitly mi tho North and partly m the East Riling Ihe coipo 
ntioa consists of a loti nnyoi, 12 alleimen an l >6 eonncilloi 
The city ictiuns two m # mbcis to ]>aihament In 1884 th l ounl 
mes of the city were extended to include the townshi] s ct Hol^tc 
and St Olave, and paif of tlu townships of Chiton, Pnnjnuses 
lulhid Hi worth, ani Middlethoipe The ]o]uhlioi^ ot the 
municipal boiou 0 li (aiea 1979 acies) w is 43 79b in 1871 and 49 5 0 
m 1881, and that of the parhamentaiy boiou to h (aica 2789 a ms) 
j 0£65 m 1871 and 60 343 m 18S1 • The new uea is about 35a j 
acies, with a ] opulation es^imat i at over 70,000 m 1888 

A oik, tlic Lntislfr name of which was Caei Lbioc, w is chosen by 
the Romans as an mi] oi tint de]ot aftojxthe con quest of tho Bn 
gantes ly A^ncola m 79 and named m! oracum XJltunately it 
lecame the milit*y capital a#id centre of file Roman power in 
# Butam The oiigrnal Reman city was rect xn^ulai m ioim, about 
650 >aids ly 5o0 and bAlt sonitwhat after the plan of aneicut 
Pome on the east bmk ol the Ouse In loik the cmpoiors bat m 
the puetoiium, and a temple was elected theie to Bellona ^ Th 
fust cmperci to take up h» icsidence m Yoik was Hainan whui 
he visited Bntain m 120 Seveius died it Yoik m lcbiuaiy 231 
anil his # body is supposed to have been burnt at Seveiuss Hill 1 
short distmee south of the eitj- Covetanlius Chioius also died at 
Yoik in July o00, and his sou ConsiauLinc the Acat was title 
inaugurated Romm empeioi Ejilj m the 7th century the city 
undu the name of Toforwie, became the capital of th Lretwaldas 
i dwm aftei his conversion m 627 made it an u hbislio) s see 
The province of York, of which Paulmus was the first lishop 
foimeily included a gre it pait of Scotland, but is now confined t > 
the sis noithem dioceses of England Fiom the time of Aich 
bishop Egbert (732 766) Yoik became celchiatcd as a school of 
learning md undoi Alcumwas one of the most frmous places ot 
education m Fiuope The city was one*of the ] untip d Dunsh 
settlements and seats ol commeice, its population m 910 btiUw, 
estimated at 30 000 Jt was the capital of the Danish jail md 
Siward is stated to have d^ed it \ oik m 1055 and to luve been 
buued m &t Olave s church Aftei the death of I dwaid the Con 
fessor Yoik was captuud by Harold Haidiada, who, howevei was 
shortly afterwards defeated and slam at Stamfoid Budge If 
was captured by William I m 1068 and to guaid it he elected a 
tower , hut it was xe taken and the whole Noiman gamson put to 
death In revenge for then slaughter Willi im on it c iptuung 11m 
city aftei a sie^e of six months, dev i&tated the country between 
Yoik and Durham In 1175 Heniy II held tho fust English 
pailiament at T oik, when Malcolm of S otland dil homage for 
his kingdom The city was ficquently visited by snl sequent 
monaiehs, and was the scene of impoitant curve utio us and pallia 
ments All ex the suppression of the rebellion known as the Pil 
gi image of Gi ice rn 1569, the Council of the Noitli w is cstibli&hed 
at York Ihe city was besieged dunng the Civil Wai by Hie 
Parliamentary troops, to whom it suireneleicd on 16th Juh 16H. 
Yoik received its fust charter of mcoipoiatioj. from Henry I 
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&ct Duke a Jjboiatjun , 17 o, Sh< nlm and Win Urn’s HiJoriiyf Yml , is >5 jt» , 
II<uj;io\< sHtstmjof Y< il 1S18, I>ixon s tush Ihontu nsfs t 1S0X, Omslv'v sDu- 
t U stoni of Yoil , ISbw , JtniK s Historians of tin 1 tuuiM of Yoil , lb7 f > S< , 
bavicss 11 all s thiwiqh do?/, lSbl); T\v\loi Is York and Toil las//f, 1 Ss 3 , nxl 
buisoaaud Jcileisous 1 ictnnsqut Yoil , IS^-O (1. F II ) 

YORK, a borough and tlic county scat of York county, 
Pennsylvania, United States, is situated upon Codoius 
Cicek, a branch ot the Susquehanna river, and upon three 
railway linos, — the Pennsylvania*, the Northern Central, 
and the Peachbottom, The surrounding country is undu- 
lating and is devoted to agriculture. The city is regularly 
laid out, with streets running diagonally to* the caxdinal 
points It contains some manufactories of agricultuial 
implements, paper-mills, car-bhops, drc. The population in 
1880 was 18,910 ; in 1870 it was 11,003. 

The stltlcmuit of Yoik dates fiom 1741. For neaily a year 
(1777-78) it was the place of meeting of tlio Continental Congie&s. 
In 1787 Yoik was mcoi pointed, as a boiougli 

YORK, House ot. Richard, duke of York, who claimed 
the ciown of England in opposition to Henry YI., though 
he never succeeded to the thione himself, was, nevertheless, 
the founder of a royal line. It may be said, indeed, that 
his claim, at the time it was advanced, was rightly barred 
by prescript ion, the House of Lancaster having then occu- 
pied the thione for three generations, and that it was realty* 
owing to the misgovernment of Margaret cf Anjou and her 
favourites that it was advanced at all. Yet it was founded 
upon strict principles of lineal descent, and v r as certainly a 
strong ore, if it cohld only hz maintained that hereditary 
light did not suffer from interruption. For the duke was 
descended fiom Lionel, duke of Clarence, the third son of 
Edward 1IL, while the House of Lancaster came cf John 
of Gaunt, a younger brother of Lionel. The House of 
Lancaster, therefore, had been clearly in wrongful posses- 
sion of the throne, and Richard, duko of York, claimed it 
as the 'true heir. One thing which might possibly have 
been considered an element of weakness in his claim was 
that it was derived through females, — an objection actually 
brought against it by Chief -Justice Fortescue. For Lionel, 
duke of Clarence, left only a daughter, Philippa, who 
married Edmund Mortimer, third eail of Maich ; and the 
male line of the Mortimers also failed ^pn the death of 
Edmund, the fifth earl, whose sister, and ultimately liis^ 
sole heir, Anne, married Ridiard, tail of Cambridge, and 
became by him the duke of York’s mother. But a suc- 
cession through females could not reasonably have been 
objected to after Edward Ill.’s claim to the crown of 
France * and, apart from strict legality, the duke^ claim 
was probably supportedrin the popular estimation by the 
fact that he was descended from Edward ITT. through his 
father no less than througlf his mother. For his lather, 
Pichard, carl of Cambridge, was the grandson of Edmund, 
duke of York, fifth son of Edward HI. ; and he himself 
was the direct lineal heir of this Edmund? just as much 
as he was of Lionel, duke of Clarence. His claim was 
also favoured by the accumulation of hereditary titles and 
estates. The earldom of Ulster, the old inheritance of the 
Be Burghs, had descended to him from Lionel, duko of 
Clarence ; the earldom of March came from the Mortimers, 
and the dukedonx of York and tire earldom of Cambridge 
from his paternal ancestry. And in addition to all this 
his own marriage with Cecily Neville, though she was but 
the youngest daughter of Ralph, first earl of Westmoreland, 
allied him to a powerful family in tho north of England, to 
whosss support both he and his son were greatly indebted. 

The reasons why the claims of the line of Clarence had 
been so long forborne are not difficult to explain. Roger 
Mortimer, fourth earl of March, was actually designated by 
Richard 11 as his successor ; but he died the year before 
Richard was dethroned, and his son Edmund, the fifth earl, 
was but a child at Henry IV.’s usurpation. Hemy took 
care to secure hi& person ; but the claims of the family 
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tioubled the whole of his own and the beginning of his 
son’s reign. It was an uncle oi this Edruund vriio took 
part with Owen Qlendower and the Pcuies ; and lor ml 
vocating the cause ot Edmund Auhbishop Sciopo was p U 
to death. And it was to put the crown on Kdmuml’s 
head that his brother-in-law Richard, call ot Cdinbndge, 
conspired against Henry Y. soon after his aa o^on. But 
this was the k&t attempt made in lav our of the lamity tor 
a long time. The plof w r as delated, hung remedied, it is 
said, by the earl of March himself, who dots not app< ai to . 
have giv<*n it any encouragement ; the eoil ol Cambridge 
was beheaded. The popularity gained by Huuy V. in hi^ 
Fien^h campaigns secured the weak title of tlm lluuse el 
Lancaster against further attack fur forty y ears. 

Richard, duke of York, seems to have taken wawhu by 
his fathers late; but, after seeking tejr many } f ai s to 
correct by other means the deplorable weakness ol Jlemy 
VL’s government, he first tqpk up arms against tin ill 
adviseis who were his own personal enemies, and at length 
claimed the crown in parliament as his right. The Loids, 
or such of them as did not purposely stay away limn the 
House, admitted thatliis diaim was unimpcachabb , but 
suggested «s a compromise that Henry should utain tho 
ciown for JLifp, and the duke and his heirs succeed alter 
henry’s death. T]^i& w r as accepted by the duko and an 
Act to* that effect received Henry’s own assent. But the 
Act was repudiated by Margaret of Anjou and her follower s, 
and the duke was slain at Wakefield fighting against them. 
In little more than two months, however, his sou was 
proclaimed king at London by the jitle of Edwaid 3 V., 
and the bloody victory of Towton immediately after dro\e 
his enemies into exile and paved the way for his coronation. 

We need not follow the vicissitudes of Edward’s reign, 
of which a brief account will be found under Edwaiux 
IY. (vol. vii. p. G84). After his recovery of the throne in 
1171 he had little more to tear fiom the ihalry ol the 
House of Lancaster. But the seeds ot distiu&t had already 
been sown among the members of his own family, and 
in 1478- his brother Clarence w r a& put to death — secretly 
indeed, witlun the Tower, but still by his autlioiity and 
that of parliament — m a traitor. In 1483 Edwaid himself 
Sied ; and his eldest ana, Edwaid Y, after a nominal icign 
of two months and a half, was put aside by liis uncle, the 
duke of Gloucester, who became Richaid III., and thin 
caused him and his brother Richard? duke of Yoik, to be 
murdered. But in little more than two yeans tho iv-iuptr 
was defeated and slain at Bos worth by tho call of 1? if li- 
mond, who, being then proclaimed king as Homy Y3L, 
shortly afterwards fulfilled his pledge to many the eldest 
daughter of Edward IY. and so unite the Houses of Yotl: 
and Lancaster. 

Here the dynastic history of the House of York uuL, 
for its claims were henceforth meiged in those of the 
House of Tudor. But the family histoiy has still much 
to do with the story of those reigns. For, although the 
union of the Roses ought to have extinguished contro\ er.sy, 
a host of debatable questions and plausible pretexts for 
rebellion still remained. The legitimacy of Edward IV. ’s 
children had been denied by Richard 111. and his pailia- 
ment, and, though the Act was denounced as scandalous, 
the slander might still be re-asserted. The duke of ( lareneo 
had loft two children, a son and a daughter, aud the attaimh r 
of their father could not be a greater bar to tho crown than 
the attainder of Hemy VII. himself. Seeing this, Henry 
had, immediately after his victory at Bos worth, secured 
the person of the son, who was named Edwaid, carl of 
Warwick, and kept him a prisoner in the Tower of London. 
Yet a formidable rebellion was raised in his behalf by 
means ol Lambert Simnel, who, personating the prisoner in 
the Tower, professed to have ebcaped, went to Ireland, ami, 
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after being actually crowned as king in Christclmrck 
cathedral, Dublin, came over with a host of Yorkist 
sympathizers into England, wheie he was defeated and 
taken prisoner at the battle of Stoke in 1487. The earl 
of Warwick lived for twelve years later in unjust confine- 
ment, and was ultimately put to death in 1499 because he 
had consented to a plot for his own liberation. As to his 
sister Margaret, she was married to one of JHemy VII. ’s 
Welsh followers, Sir Richard Pole «(or Poole), and could 
give no trouble, so that, when Henry VIII. came to the 
throne, he thought it politic to treat her with kindness. He 
made her countess of Salisbury* reversed her bi other’s 
attainder, created her eldest son, llenry, LoM Montague, 
and caused one of her younger sons, Reginald, who displayed 
much tq$te for learning, to be vtfty carefully educated. 
This, however, was the very thing which involved the 
whole famijy in ruin. For Heniy looked to the learning 
and abilities of Reginald Pole to vindicate before Europe 
the justice of his divorce froin Catherine of Aragon ; and, 
when Pole not only was unable to comply but was con- 
scientiously compelled to declare the very opposite, the 
king’s indignation knew no bounds. * Pole himself was safe, 
having secured some time before a retreat in ^taly. He 
was even, for his great merits, made a cardinal by the pope. 
But this only made matters worse for his family at home » 
his brother, Lord Montague, and eveh his mother, the 
aged countess of Salisbury, were beheaded as traitors because 
they had continued to correspond with him. Cardinal Poloj 
however, came back to his own country with great ^onour 
in the reign of Queen Mary, and was made archbishop of 
Canterbury on the deprivation of Cianmer. 

Two nephews of this cardinal, named Arthur and 
Edmund Poole, are the last members of the family wham 
it is needful here to mention. Early in the reign of Queen 
Elizabeth, being ardent young mep., they conspired to go 
over to the duke of Guise in France, hoping to return with 
an army into Wales and so promote the claims of Mary 
Queen of Scots to the crown of England, for which 
service the elder, Arthur, expected to be restored to the 
dukedom of Clarence. The result was that th^ were 
condemned to death, but were onlj imprisoned for the 


rest of their days in the Tower, wheto they both carved 
inscriptions on the walls of their dungeon,' which are still 
visible in the Beauchamp tower. 

Thcie was yet another bianch of tho House of Yoik 
which might have given trouble to the Tudors, if they had 
not been very nairowly watched and ultimately extin- 
guished. Of the sisters of Edward IV. the eldest, Anne, 
who mai lied* tho duke of Exeter, left only one daughter by 
her second husband, Sir Thomas Rt Legcr ; but the second, 
Elizabeth, mairied John de la Pole, duke of Suffolk, and 
had seveial children of bufch sexes. Their eldest son was 
cieated earl of Lincoln during his father’s life, and Rtf haul 
III., after the death of his own son, had designated him 
as his successor. Disappointed of a kingdom by the success 
of Heniy VIE , he joined in Runners lebeilion and was killed 
at the battle of Stoke. His brother Edmund thus became 
heir tg> hE father, but in the reduced eiicumstances of the 
family he agreed to forbear the title duke and take that 
of eail of Suffolk. He continued for some years in favour 
with the king, who made him a knight of the Garter ; but, 
having killed a man in a passion, ho fed abroad and was 
for some time entertained at the court of the emperor 
Maximilian and afterwaids of Philip, king of Castile, when 
lesident in the Low Countries, before his departure lor 
Spaip. But Philip, having been driven on the English 
coast when going to take possession of his Spanish kingdom, 
was entertained at Windsor # by Henry^VIL, to whom lie 
promised to deliver up tho fugitive on condition that his 
life should be spared. Edmund de la Pole accordingly was 
brought back to his native country, to be lodged in the 
Tower for the remainder of his days. And, though the pro- 
mise to spare his life T§as kept by the king who gave it, his 
son Iiemy VIII. caused him to be executed in 1513, when 
war broke out with France, apparently for treasonable cor- 
respondence with hh brother Richard, then in the French 
service. After his death Richard de la Pole, remaining in 
exilf, called himself earljff Suffolk, and was flattered occa- 
sionally by Frances I. with faint hopes of the crown of 
England. He was killed at the bajtle of Pavia in 1525. 
There were no more De la Poles who could advance even 
the most shade w^pretension? to disturb the Tudor dynasty. 
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• YORUBA, or Yae.ii; a, a country of West Africa, occupy- 
ing the eastern half of the Slave Coast region in 6°-9° ST. 
lat. and 3°-7° E. long. Taken in its widest sense, so as to 
include the wliole domain of the Yoruba race and speech, 
the Yoruba country stretches from the Bight of Benin 
northwards in the direction of the unexplored region of 
Borgu, and from the ill-defined eastern frontier of Dahomey 
to the Niger and its delta, which enclose it on the north- 
east, east, and south-east. Within these limits it covers an 
area of at least 40,000 square* miles, with a population 
roughly estimated at over 2,000,T)00. But since 1820-21, 
vvlierrtlie old Yoiuha empiio was broken up by the Eulali 
invaders, the noitliern part, comprised between the Niger 
and the water-parting of the streams Mowing north to that 
liver and south to the Gulf of Guinea, has been included 
in the Eulah state of Gando. This water-pai ting, which 
constitutes the main physical feature of the land, is formed 
by the eastern continuation of the mountain range which 
in the Main country, north of Dahomey, appears to rise 
to over 6000 feet (Skertcliley), hut which in Yoruba 
gradually falls to considerably under 2000 feet. But to- 
wards the east, about the upper course of the river Osliun, 
the system again rises to what is described as “a very 
mountainous country ” (Higgins and Smfcli). 'The city of 
Tlorin, near the northern slope of the divide, stands at an 
elevation of a little over 1300 feet, which is probably 
about the average height of the range in Yoruba. Gerhard 
1J obits, who in 1867 traversed tho whole region from 
Jlabba on the Niger to Lagos on the Gulf of Guinea, de- 
scribes the section north of the water-parting as an open, 
gently sloping, and highly cultivated plain, to which the 
profusion of dowering plants gives ^the abject of a vast 
garden. Hero abundant crops of ocreals, cotton, yams, 
ground-nuts, and kola nuts aro raised. South of the 
divide the land, which is intersected by the nearly parallel 
courses of the rivers Ogun, Omi, Oshun, Oni, and Oluwa, 
tails in continuous undulations £own to the coast, Yhe 
open cultivated ground gradually giving* place in the same 
direction to forest twits, whore the most characteristic 
tree is the oil-palm. Flowering trees and shrubs are hero 
also plentiful, while the chief cultivated plants are corn, 
yanivs, plantains, bananas, iobaecc, cotton, o/ro, ground- 
nuts, and ain-ile yielding a yellow dye (Higgins and >Smith). 
As the sea is approached, the wooded tracts merge almost 
ever} w hero in a broad zone of dense primeval forest, com- 
pletely separating the arable lands of the interior from 
the coast lagoons. ^ 

Tli esc lagoons, lying between the outer surf-beaten beach 
and tho inner shore lino, 'form a navigable highway of 
still waters, which in many places is several miles in extent. 
During the dry season the rivers discharging into the 
lagoons are unable to force a passage seawards ; but after 
the rains they find an outlet, now at one point now at 
another, while here and there tho natives themselves often 
excavate passages for their ]>oats between the inner and 
outer waters. Of all tho lagoons the most extensive aro 
those of Leckie in the east and Ikoradu (Lagos) in the 
west. At its northern extremity tho latter receives the 
discharge of the Ogun, tho largest river in Yoruba, whoso 
current is strong enough to keep the seaward channel open 
throughout the year. Hence the great importance of tho 
JBritish port of Lagos, which lies in smooth water at the 
inner entrance of this channel 

ft 

From Lagos, which, beside?, Badagry (about 40 miles farther west), 
Is the only station actually occupied by England cm this coast, 
the British Government ex excises o sort of benevolent su/orainty 
over tho whole of the Yoruba couutiy. In 1880 it despatched to 
tho inland tribes two commissioners (Higgins and Smith) for the 
purpose of bringing to a close tho intertribal wars by which the 
country had for years been wasted, and also of inducing tho chiefs to 
give up tho practice of human sacrifices, which* as in Dahomey and 


Ashantee, though to a less degree, has always pn>vaih*l fhiouahout 
this legion. Tho commissions s obtained and nnhodnd m their 
lepoits {Mine Iiool% 18S7) a considtnble amount ol infonuatiou 
xegaiding the pit sent polrhtal and social condition ol the Yoiuhi 
peoples. Since the dismunboimcnt of then unpin* by tin Fulal^ 
(1820-21) the couutiy lias been divided into a liuinbu of .sum- 
independent states, clneitamcbs, oi kingdoms, hauling lon&riy 
together, or lather constantly at wai, and with a hebh sense ol 
common nationality. The diie< t lepiesent alive oi the old Yoruba 
power is the ‘fcalafin” or king oi the Yoiuln unvnhy pmper, 
occupying the jjoitliein%nd initial pairs ol the wliole n gion. 
Bound about this eential state au gioupcd tin kingdoms of Ilonn, 

1 Ijeslia, Ife, and Ondo in the tast, Yahm and Jebu m the south,* 
and Egba^n the nest. •The«alafm usidfs at Oyo, on a he nLtit jiu 
! of the Oshun, a place vliifli as me ttopolis of the Yoiuln nation 
has succeed ( d # tlic older capitals, Boliuand IvaUin&a, lyim* iuthu 
noitlf and destroyed during the vvais vviili the Fnbths. 0\o has 
an estimated population ofi 70,000 or 80,000 ; but it is go Ul} iv 
cceded in size by seveiol oilier places in Yoniba LindAUuie inr 
mutual protec tion the inhabitants have mainly ei»up» d themscht s 
in laige walled towns. Thus lnm spuing U}> the ycat (it its uf 
Abeoknta (20D,000 0, capital of Egba, on the Ogun, due noitii of 
Lagos ; Ibadan (150,000), on a bit noli of the Omi, 30 miles south 
of Oyo ; Iloiin (200,000 0, one of the epeat mailicts of \Vt st Ahit a. 
capital of the llorin state ; Ogbmnosho (60,000), between Oyo and 
llorin ; Ejigbo (40,000), Ilobu (60,000), and Ikirun (60,000), fol- 
lowing suecessively neaify due* cast horn Ojo; Ih sha fi0,000\ 
Osliogbo (60,000), and Ede (50,000), following each other due west 
in the Ilesha state ; Ipctumodu (40,000), in Ifc ; Ode < )ndo ( GO,U0o ), 
capital of ^ 11^0 ; Jehu Ode (60,000), Epo (10,000 ?), and Lagos 
^75,000), in tlie Jehu state and British. piotectoiaie. The <unsti- 
tution^of some of tfieso gieat uiban gioups is most lonatkabK 
Thus Aheokuta, dating fioml&25, owes its origin to the incessant 
inroads of the slave-hunteis fiom Dahomey and Ibadan, vvhuh 
oompelled tho village populations scatteicd over the open couutiy 
to iake*ieftige in this ioeky l stionghold against tho <*oimnou enemy. 
Ileio they constituted themselves a fice confederacy of some sixty 
distinct tribal gioups, each preserving th<? tiadition d customs, ie« 
ligious rites, systems of government, and even the veiy nanu s, of 
tligir original villages. Yet tills appal ently incoherent mrgiegate 
has since held its ground successfully against the poveiful aim if s 
often sent against the place both by the Ling of Daltoim y from the 
west and by the poople of Ibadan from tlie east. The dilfcruit tribes 
are eleaily distinguished by their seveial tattoo mai kings, usually 
some simple pattern of two or more parallel lines, disposed lion- 
7ontally or vertically on both cheeks or other paits of the face. 

Nofcwithstancling their political fends, the Yoiuha piople aio 
distinguished above all the surrounding races for then gentnlly 
peaceiulTlkposition, love of industiy, friendliness, and hoqvitilitv 
towauls strangeis. Pliy sir ally they u soluble closely their Ewe and 
IJ diomey neiglibouis, IH; are of somewhat lighter compb \ 1011 , 
Taller, and of less pi (mount cd Negro featmes. Tlicii sujxiioi 
intelligencers shown in their gi eater suHcptdiility io Chiistian 
and JMoliammedan influences, their capacity for iude, and tinn 
lemaikable progiess in the industrial aits. Although the bulk of 
ilrn nation is still pagan, Islam has made great ad\ an cement shut 
the cessation of the Fulah. vvais, while Fiote.stant and Boman 
Catholic mission s have beermat work for many yea i >at Abiuhul i, 
Oyo, Ibadan, and other huge towns. Samuel *Ciow I her, tin* in *4 
Negio bishop, who w r as distinguished as an evplmu, gtogi tpbu, 
and linguist, was a native of Yoiuha, rescued by tho English hum 
slavery and educated at SierriF Leone. 

Although agriculture is tlio chief industiy, su< h um ful ait- as 
potteiy, weaving, tanning, dyeing, and forging aic piaetisul in all 
the fcoivus. Tho people make their own agricultural implements, 
extract a palatable vine from tho Jlrijthia i'uiifna t and w< a\e a 
stout cotton fahiic, whieh ivas forum ly spoiled to Bia/d, but 
which can now scaieoly stand tho competition of t heape 1 Mane In r 
goods even in tho homo maikot. ] hit as builders tin Y 01 ul >as know 
no rivals in Negrolaud, The house s 0 1 tho chiefs, often containing 
as many as fifty rooms, aro constiuetcd with nuo skill, and task hilly 
dccoiatod with carvings repie anting symbolic devices, fabulous 
animals, and even scents of war or the oh ise. 

Before the inti oduction of letters tho Yorubas nr< sud to lave 
eni]doyed knot toil strings, like the lVnivian ijiiipus, tor leeouliug 
events of historic interest. Tlu*ir language, wluvh lias been mine* d 
to writing and carefully studied by Oiowther, Bmnhe, Howui, 
and other nrissiouaiies, is spoken with (*onsi(leiabl<» unifonnify 
throughout the wdiolo of the Y<*ruha domain, and has even puie- 
tiatml wdth the entoijnisiug native tiaders as far east as Kano in 
tlic ilaussa country beyond the Niger, The* best-known diabetic 
varieties orotbofto oi Egba, Jcdiu, Ondo, Ife, llorin, and Oyo ( Voxuba 
projier, called also Nago) ; but the discrejianries aie slight, whih 
the divergcn<*e from the eonteimhiouslinguisric giouph (Ewe in Uni 
west, Ibo # Nupo, and r|heis in tho east) nppeam to be fundamental. 

l Abe okuta =5 u umhu tin* i«m ks. ’ 
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The most mai ked feature is a strong tendency towards monosyUabism, 
whkli has been pi educed by phonetic decay, and which, as in the 
Indo-Chinese tarnily, has given iibc to the principle of intonation, 
required to distinguish words oiiginally different but i educed by 
coiruption to the condition of homophones. Besides the tones, 
of which there are thiee, — high, low, and middle, — Yoiufea has 
also developed a degiee of vocalic harmony, in winch, as in Ural- 
Altaic, the vowels of the affixes aie assimilated to that of the loot. 
Inflexion, as in Bantu, is effected chiefly by piehxes^ and theic is a 
remarkable power of void-formation by the fusion of several rela- 
tional elements in a single compound term. The Bible and several 
xeligious treatises have been translated into Yoiubx, whidi as a 
medium of general intei course in "West Africa ranks in ii^poi tance 
next to Ilaussa and Mandingan. * (A. IX. IC.) 

YOUGUAL, a seaport, borough, and market ?own in 
the county of Cork, Ireland, is situated on the west sid£ 
of the estuary of the Blaekwater, ^nd on the Cork and 
Ycmghal blanch of tlie Great Southern and Western Hall- 
way, 137 miles south-west of Dublin and 28 east of Cork. 
The fine collegiate church of Mary, in the Later Deco- 
rated style, was originally elected in the 11th century, 
but rebuilt in the 1 3th, and since that time it has been 
frequently repaired. It contains a fine monument to the 
first earl of Cork. There are still a*few fragments of the 
Dominican fiiary founded by Fitzgerald in 1209* Myrtle 
Grove, formerly the residence of Sir Water Raleigh, still 
remains. Tho harbour is safe and commodious, and there « 
are several good quays. At the northern extremity of 
the harbour the river is crossed by a bridge resting on 
wooden piles. The principal exports are corn and other # 
agricultural produce ; the imports are coal, culm, timber,* 
and slate. Coarse earthenware and bricks are manufac- 
tured. There is a salmon fishery in the Blaekwater. 
Youghal is of some repute as a watering-place. Tlie 
population of t lie town (area 313 acres) in 1871 w&s 
6081, and in 1881 it was 5826. 

Yonghal is one of the most ancient tpwns in Ireland, and was 
ineoipoiated by King John m 1209. The Franciscan monasteiy, 
founded at Y r ouglial by Fitzgoiald in 1224, was the earliest house 
of that Older in Ireland. Sir Roger Mortimer landed at Youghal 
in 1317. Tho town v r as piundeied by tho call of Desmond in 
1579. In 1641 it was garrisoned and defended by the eail of Cork. 
In 1649 it declared for the Parliament. It scut two members to 
Pailiament fiom 1371 till tlie union, after that only one down to 
1885, when it was ior parliamentary puipfses merged in the East 
Division of the county. * 

YOUNG, Arthur (4741-1820), a writer on agriculture 
and social economy, the third son of Rev. Arthur Young, 
rector of Bedingfield, in Suffolk, was born on 7th Septem- 
ber 1741. After haring been for some time at a school 
at Lavenham, ho was in 1758 placed in a mercantile house 
at Lynn, but showed no* taste for commercial pursuits. 
He gave early evidence of literary yielinations by publishing, 
when only seventeen years old, a pamphlet On the Wamn 
North America and by beginning a periodical work, entitled 
The Universal Museum, which, however, was soon dropped 
by the advice of Dr Samuel Johnson, 

After his father's death in 1759, his mother gave him 
the direction of Bradfiold Hall ; and in 1767 he undertook 
on his own account the management of a farm in Essex. 
Possessing no practical acquaintance with agriculture, but 
being active-minded and of an inquiring turn, he engaged 
in experiments of various kinds, and embodied the results 
of them in A Course of Experimental Agriculture, which 
appeared in 1770. Though Young's experiments were, in 
general, unsuccessful, he acquired in the process of making 
them a solid knowledge of agriculture ; and, writing in a 
lively style, he was able to make his disquisitions on the 
subject interesting to the public. He had already com- 
menced a series of journeys through different parts of 
England and Wales, and gave an account of his observa- 
tions in books which appeared from 17^8 to 1770— A Six 
Weeks' Tour through the Southern Counties of England and 
Wales , A Six_ Months? Tour through the North of England, 
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| and the Farmer's Tour through the East of England, He 
says that these books contained the only extant informa- 
tion relative to the rental, produce, and stock of England 
that was founded on actual examination. They were very 
favourably received at home and abroad, being translated 
into most Continental languages by 1792. 

In 1768 lie published the Farmer's Letters to the People 
of England, in 1771 the banner's Calendar, which has gone 
through a great number of editions, and in 1774 liis 
Political Arithmetic, whichpvas soon translated into several 
foreign languages. About this time l T oung acted as par- 
liamentary reporter for the Morning Post He made a 
tour in Ireland in 177G, and drew up tho results, with 
copious observations on the state of that kingdom, in the 
years 1776-79, publishing a quarto volume on them in 
1780. In 1784 he commenced tho publication of the 
Annafs of Agriculture, which was continued for 43 volumes; 
this work had contributions hom n&ny authors, among 
whom was George III., Wilting under the nom de plume of 
It a Ip h Bobiifcon. Young’s fiist visit to France was made 
in 1787. In May of that year he went to join Rochefou- 
cauld -Liancoiy't at Paris, and # accompanied by him and 
a?! other gentleman travelled south to Bagnerew de Luclion, 
making also an excursion into fcjpain. In November lie was 
agaiif in London; but in July 1788 he returned to France 
to study at leisure what he had before cursorily observed. 
He then saw the western pcftfc of tho country, travelling 
alone on horseback, and came back a third time to see the 
cast. The motive of these visits was “to make himself a 
master <?£ their agriculture, that, if he found anything good 
and applicable to England, he might copy it." But he 
had an eye no less for political and social phenomena, and, 
traversing France in (fvery direction just before and during 
the first movements of the Revolution, he lias ghfen us 
interesting and valuable notices of the condition of the 
peojile and the conduct of publfc affairs at that critical 
juncture. The Travels hi France appeared in two vols. 
4to in 1792. On his return home he was appointed sec- 
retary of the Board of Agriculture, ®en just formed under 
the presidency of tSir John Sinclair. In this capacity he 
g#,ve the most valuable assistance in the collection and 
preparation of agricultural sur\%ys of the English counties. 
In 1765 he had married a Miss Afien; but the union is 
said not to have been a» very happy one, though he was 
of domestic habits and a most affectionate father. His 
sight failed, and he submitted to an operation for cataract, 
which proved unsuccessful. He ^Jered also* in his last 
years from stone. He died in February 1820. 

“To the woiks of Arthur Young,” said Kirwan, “the world is 
more indebted for the diffusion of agricultural knowledge than to 
any writer who has yet appeared,” To the same effect is the more 
recent testimony *>f Mr Hoskyns, who tells us that “the Farmer's 
Letters and Calendar , as well as the Tours , displayed the mind 
and pen of a master in his art, and went far towards laying the 
foundation of a practical agricultural literature.” But it is as a 
social and political observer that Young isrnow best known to the 
reading public, and the books which have established his reputa- 
tion in these departments — his Tour in Ireland and Travels m 
France — are still full of interest and instruction. 

He found that Ireland had “flourished for the last thirty yeais 
to au uncommon degree, moie,” ho believed, “ than any country in 
Europe and lie protested against the turbulence of tlie population 
and the outcries of the gentry at a time when Ireland had “ex- 
perienced more favour from three sessions of a British pailiament 
than from three centuries before.” But he saw clearly and exposed . 
unsparingly the causes which retarded the progress of the nation. 
He strongly urged the repeal of the penal laws which pressecrupon 
the Catholics ; ne thought, however, that their disabilities should 
be removed, not by a single measure, but gradually. He protested 
against the harshness with which the labouring classes were treated 
by their superiors, and denounced the middlemen as being, not 
merely a useless class, but by their oppression and insolent manners 
the chief causes of popular discontent. He condemned the restric- 
tions imposed by Great Britain on the commerce of Ii eland, and 
also the perpetual interference of the Irish parl^pnent with industry 
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bv prohibitions and bounties ; of the latter ho censmcd in specially 
strong teirns the bounty on the inland carnage of < urn to Dublin. 
He deploied the drain of rents and the neglect oi tluir tenantiy by 
absentee piopiittoib. The state oi agiuultuie, gcnoi ally low though 
improving, ho found paitioularly unsatisfactoiy in Ulster, owing to 
the prevalence there ot the linen immufactuie, at that time eairied 
off in the homes of the people, who wore constantly divided between 
this occupation and the labour of the^ field. . Emigration, he 
thought, was not sufficiently encouraged ; indeed it Scaicely existed 
at the period of liis vi«it. It had pieviously been practised to a 
gieatoi extent, and, besides relieving the population winch remained, 
Bad been useful in removing restless spirits who would have been 
ttoublcsome at home. He iavouied f a legislative union of Ii eland 
with <diu.it Bi itain, though he did not regaid such a measuie as 
absolutely necessaiy, many of its advantages being otherwise attain- 
able, without meaning the lisk of some possible inconveniences. 

The sod of Fiance ho found in geneial superior to that of Eng- 
land, and its pioduco less. Agriculture was neithei as well under- 
stood nor as much esteemed as in England. He severely censured 
the higher classes for their neglect of it. “ Banishment (fiom 
court) alone will force the Fieueh nobility to execute what the 
English do for pleasufb — reside upon and adorn their estates. ” 
Young saw the commencement of violence and outrage in the rural 
districts, being himself more than once in peril from popular sus- 
picion. Ills sympathies began to take the side of thS classes suffei- 
ingfrom the excesses of the Revolution, and this change of attitude 
was distinctly shown by his publication in 1793 oj^a tract entitled 
The Example, of France a Warning to England. <7f the profoundfr 
significance of the French outbieak, as the commencement of a 
world- wide movement and a new eia in social history, he seems to 
have had little idea, and thought the crisis would be sufficiently 
met by a constitutional adjustment in aceoidance with the English 
type. Yet he had %uch of th£ feeling which then inspired the 
Revolutionary actors, and, along with it, it may be added, some- 
thing of the general sentimentalism of the period. Another en- 
thusiasm he frequently exhibits — namely, for music, and especially 
for the Italian opera. But his master passion was the devotion to 
agriculture, which constantly showed itself. He strongly con- 
demned the onitaycr system then widely prevalent in France, as 
“ peipotmting poverty and excluding instruction,” as, in fact, 
the curse and ruin of the country. Somo of his phrases have been 
often quoted by the advocates of peasant proprietorship as favour- 
ing thoir view. “The magic of property turns sand to gold.” 
“Give a man the secure j^ssession ol a bleak rock, and he will 
turn it into a garden ; give him a nine yeais’ lease of a gifhlen, 
ami he will convert it into a desert ” But these sentences, in 
which the epigrammatic form exaggerates* a truth, and -which 
might seem to repiesent%he possession of capital as of no import- 
ance in agriculture, must not he * taken as conveying his approba- 
tion of the system of small properties in general He approved it 
only when the subdivision was strictlyJmiited, and even then wiMi 
great resolves ; and he remained to the end what J. S. Mill calls 
him, “the apostle of la grande culture.” The French acknowledge 
th^ valuable services whi?h his criticisms and counsels rendered to 
their agriculture. The directory in 1801 ordered his writings on 
tli© art to bo translated and published at Paris in 2Q volumes 
under the title of Lc Oultivateur Agiglais. His Travels in France 
were translated in 179J^' by Soul&s; and a new version by M. 
Lesage, with an introuuction by M. de Lavergne, apj_>eared in 
3 856. An interesting review fcf the latter publication, under the 
title of Arthur Voting ct la France da 1789, will be found in M. 
Buudrillurt’fl Publicities Modernes, 2d ed., 1873. (J. K 1.) 

YOUNG-, Brigham (1801-1877), Mcu^non president^ 
was born in WMtingham, Vermont, on 1st June 1801. His 
father was a fanner, and lie himself learned the trade of 
a painter and glazier. He originally belonged to the 
Baptist Church, but joined the Mormons at Kirtland, Ohio, 
in 1832. In the same year he was .ordained “elder ; ” in 
1835 he was made an apostle; and in 1844 he succeeded 
Joseph Smith as president. He died at Salt Lake City, 
on 29th August 1877. See Mormons. 

YOUNG, Edward (1681-1765), author of Fight 
Thoughts, was bom at Upham, near Winchester, in 1681. 
* The minute facts of his life are to be found in the 
biography contributed to Johnson’s Lives of the Poets by 
Herbert Croft. The son of the dean of Sarum, educated 
at Winchester and Oxford (New College and Corpus), 
Young obtained a law fellowship at All Souls in 1708, and 
proceeded to use it as a base of operations for gratifying 
IBs w ruling passion/’ the love of fame. There was at the 
time an open career for young men of talent who showed 
ability to recommend the policy and the persons of states- 


men in their struggle for power, and Young, full of un- 
bounded energy and eloquence, exuberant to eccentricity, 
joined in the race with a vigour that so on raised him to 
distinction. He seems to have been for a time in the 
family of the earl of Exeter as tutor ; but the notorious 
marquis of Wharton (see Wharton) took a fancy to him, 
bribed him away from this post with liberal promises of 
maintenance tod patronage, settled two annuities on him, 
and tried to get him Into Parliament. Meantime Young 
began to publish and to dedicate, the poems and the 
dedications taken together (The Last Pay, 1713, and The 
Force of Rfigion, 1714) showing the simple mixture of 
piety and worldliness that is one of the notes of his ■ 
character. He essayed tragedy, writing at mid-day with 
closed shutters, by the light of a candle fixed inm human 
skull. Busins was performed at Drury Lane in 1719, 

The Revenge in 1721. Far from gloomy in the company 
of Wharton and Ms friends^ he had a decided bent for 
gloomy themes when alone, and a most copious and lofty — 
often extravagantly lofty — eloquence in the treatment of 
them ; a paraphrase the book of J ob was one of his 
productions about this time. But ho showed equal facility 
in dasMi% and effective satire : his first groat literary 
success made with the series of satires published 
^between 1725 and 1728, and collected in the latter year 
unde? the title Love of Fame, the Universal Passion. These 
satires do not bear comparison with Pope’s, to which they 
-pointed the way, but they have a charm of exuberant 
vitality and power, an irregular abundance of wit and bold 
imagery, a frequent felicity of diction, that entitle them 
to Johnson’s praise — “a very great performance” — and 
enable us to understand* the impression produced by 
Young in conversation. One of the features in Young’s 
character that disarms resentment of his fulsome adulation, 
and other extravagances and eccentricities, is his humorous 
Falstaffian consciousness of Ms own faults. “Who can 
write the tr^e absurd like me ? ” he cries in one of his 
satires. He abundantly proved tMs in Ocean ; an Ode, 
with which he hailed the accession of George II. Soon 
after, when nearly fifty, he took orders, was appointed a 
% royal chaplain, and Resented by his college to the rectory 
of Welwyn. He was disappointed in his desire of further 
promotion in the church; he had succeeded some time 
before in extracting* a pension of # <£200 from Walpole, 
and this favour was cynically treated as a satisfaction in 
full of his claims on the Government. The Fight Thoughts 
were published in sepfeite “Nights” between 1742 and 
1744. In the preface Young laid that “the occasion of 
this poem was real, not getitious, and that the facts men- 
tioned did naturally force these moral reflexions on the 
mind of the writer.” Croft has shown that tMs statement, 
though justifiable in the main, has to be taken with some 
qualifications, and that a common belief that Lorenzo was 
meant for the author’s own son was undoubtedly a mistake. 
Still, it is true that Young’s wife, her daughter, and her 
daughter’s husband died in rapid succession, and the poem 
— a great work in spite of all its inequalities — was, like 
In Memoriam, the expression of a real sorrow and search-^, 
for consolation. Young continued to write occasionally 
even after he had passed his eightieth year. His death 
took place on 12th April 1765. 

Besides Croft’s Life, there are interesting references to Young 
in Boswell’s Johnson (see Birkbeck’s ed., iv. 119, v. 270). 

YOUNG, Thomas (1773-1829), one of the most re- 
markable figures alike in literature and science in the 
beginning of the 19 th century in Great Britain. He 
belonged to a Quaker family of Milverton, Somerset, 
and was the your%est of ten children, having been born 
on 13th June 1773. His precocity, especially in the 
acquirement of languages, was remarkable^ being little 
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inferior to that of Sir W. Rowan Hamilton, But his thirst 
for knowledge was unlimited in its range. He was not 
content with languages,* mathematics, and physical science : 
natural science, medicine, and even ancient philosophy were 
eagerly studied by him * and he was passionately devoted 
to athletic exercises. His medical studies were pursued 
successively in London, Edinburgh, Gottingen, and finally 
at Emmanuel College, Cambridge where* he took his 
doctor’s degree. The death of a maternal uncle put him in 
a position of comfortable independence, and he did not 
heartily enter upon practice. He warn secured irPl802 by 
the Royal Institution as a colleague of Davy $nd professor 
of natural philosophy. Here his special talents found 
ample occupation, and the chief result was the publica- 
tion in *1807 of his celebrated Course of Lectures on 
Natural Philosophy , a work which is even now regarded 
as a valuable authority. Some years before he had made 
his remarkable discovery of \he interference of light, and 
begun that wonderful series of researches which, as com- 
pleted by Fresnel, secured the triumph of the undulatory 
theory. He was foreign secretary of the Royal Society for 
more than a quarter of a century ; and it is curious to note 
that his reputation stood higher in foreign thah in home 
scientific circles. He was one of the eight foreign associates 
of the Institute of France. He was one of the Commission- 
ers of Weights and Measures, and secretary to the '‘Board 
of Longitude, which in those days conducted the Nautical 
Almanac. A few years before his death he became inter- 
ested in life assurance, with great benefit to the company 
whose scientific business he conducted. His death, on 10th 
May 1829, was probably hastened by the extraordinary 
amount and variety of the labours he undertook, and {he 
self-sacrificing zeal with which he devoted himself to them. 

His Life, by Dr Peacock, dean of Ely and a well-known mathe- 
matician, was published in 1855, along -with, a collection of his 
Miscellaneous Jl r oi Jcs and Scientific Memoirs. Y oung was a somewhat 
copious contributor to the 6th edition of this Encyclopedia, and 
some of the host of his smaller papers appealed in it fcn the fust time. 
For a resume of his contributions to the subject of haunadynamics, 
see Vascular System, p. 97 supra. Another of the multitudi- 
nous problems that claimed liis attention was the deciplieiment of 
the Egyptian hieroglyphics, in which he had made some progiess as 
oarly as 1811 ; soo his Account of some decent Discoveries in Mier^ 
(jhjphiml Literature (London, 1823). % 

YOUNGSTOWN", a city and the county seat of Mahon- 
ing county, Ohio, United States," is situated upon the 
Mahoning river, a tributary of the Ohio. The prevailing 
industries of the surrounding country are agriculture and 
coal -mining. Youngstown is directly connected with six 
railway lines. Owing to the contour of the site, the city 
is laid out very irregularly. The population in 1880 was 
15,435 (8075 in 1870). The industries of Youngstown 
are connected chiefly “with the manufacture of iron : there 
are several furnaces and rolling-mills, and manufactories 
of rails and stoves and of agricultural tools and machines. 

Youngstown was laid out in 1797, being one of the first settle- 
ments nude in that part of Ohio known as the ‘Western Reserve. 
Since the rebellion it has grown with great rapidity. 

YPRES (Flem, Yperet i), a town of Belgium, capital of 
an arrondissement in the province of West Flanders, stands 
in a fertile plain on the Yperlee, 21 miles north-north-west 
of Lille. In the 14th century it is said to have contained 
200,000 inhabitants; and it was long famous for its 
woollen and linen manufactures, though the once current 
derivation of the word “diaper” from the name of this 
town can no longer be maintained. Of the old fortifica- 
tions some traces still remain, as well as a few picturesque 
dwelling-houses of the 14th and 15th centuries. The fine 
Gothic cloth hall (1201-1342), with a facade 462 feet in 
length, is pierced by two rows of ported windows ; there 
are two corner turrets; and in the centre rises ’a massive 
square clopk tower. The forty-four statues of counts 


of Flanders and their consorts which formerly adorned it 
were restored in 1860. The town-hall (1730) contains 
some interesting frescos and sculptures of modem date. 

The finest parts of the Gothic cathedral of tit Martin 
(1221-70) are the choir, and the portal and rose window 
of the south transept ; in the interior is some good wood- 
carving ; the old frescos were “ restored ” in 182& In the 
cloister is the tomb of Cornelius Jansen (q.v.). The town 
contains several other churches, as well as hospitals, a 
military school, a museum, and a public library. The 
chief manufactures are thbse of linen thread and lace anil 
of woollen and linen cloth ; dyeing, bleaching, and tanning 
are also carried on. The population in 1876 was 15,515. 
YRIARTE, >See Ieiaete. 

YTTRIUM, the name of a rare element which in it<? 
character is closely allied to, and in nature is always associ- 
ated ''with, cerium, lanthanum, didymium, and erbium 
(see Lanthanum, vol. xiv. p. 291). 7 For the preparation 
of yttrium compounds -the best raw material is a rare 
Swedish mineral called gadolinite, which, according to 
Konig, consists of 22*61 per cent, of silica, 34*64 of yttria, 

Y 2 0 3 , and 42*75 of the oxides of eibium, cerium, didy- 
*3nium, lanthanum, iron, beryllium, calcium, magnesium, 
and sodium. Bunsen and Bahr, in 1866, elaborated a 
method for extracting the several rare oxides in the state 
of purity ; but the method is too complicated to reproduce 
here. 1 Metallic yttrium h obtainable by reducing the 
chloride with potassium; but this operation has never 
been carried out with pure chloride. Yttria, Y 2 0 3 , is a 
yellowish white powder, which at high temperatures 
radiates out a most brilliant white light. It is soluble, 
slowly but completely, in mineral acids. It is recognized 
most surely by its “’very characteristic spark spectrum. 
Solutions of yttria salts in their behaviour to reagents are 
not unlike those of zirconia. The atomic w*eight of 
yttrium, according to the latest researches, 2 is 89*02, 
if 0 = 16. 

YUCATAN, a peninsular region of Central America, Bound- 
forming the south-eastern extrem^y of Mexico (see vol. uries » 
xvi. pi. I.), of which, sincq 1861, it constitutes the two £irea ’ &0 * 
^confederate states of Campeche (Campeachy) in the west 
and Yucatan in the cdst. At its neck the peninsula is 
conterminous on the south-east with British Honduras, on 
the south-west with thq state of Tabasco (Mexico), ard on 
the south with the republic of Guatemala, the boundaries 
towards these territories being largely of a purely conven- 
tional character. From this baf^the land projects in a 
compact rectangular mass betweonThe Gulf of Mexico and 
the Caribbean Sea, west and e^st, for 280 miles northwards, 
across nearly four degrees of latitude (18° to 21° 40’ N.) and 
three of longitude (87° 30' to 90° 30' W.), to within 120 
miles of Cuba, from which it is separated by the Yucatan 
Channel. It has a mean breadth of about 200 miles, a 
coast-line of 700 miles, and a total area of 55,400 square 
miles, with a population in 1882 ^of 393,000 (Yucatan, 

29,570 square miles, population 302,500; Campeche, 

25,830 square miles, population 90,500). 3 

The coast-line presents a uniform monotonous aspect, Physical 
being fringed by no islands except Cozumel near the north- features, 
east point, and broken by no indentations except the 
shallow Lake Tcrminos on the west and the inlets of 
Ascension, Espiriiu Santo, and Chetumal Bays on the east 
side. But the north coast is skirted by an almost continu- 
ous line of low dunes, nearly 200 miles long, enclosing a 
broad lagoon, which varies in length and depth with the 

1 See the handbooks of chemistry and the original memoir in 
Liebig's Annalen, vol. cxxxvii. p. 1. 

2 Clove, J (thresher, der Chemic, 1S82, p. 15. t 

3 Previous estimates assigned 32,650 square miles to Yucatan atnl 
26, 100 to Campeche. 
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seasons. Behiiid the lagoon a bed of coralline and porous 
limestone rocks, composing nearly the whole tableland of 
Yucatan, rises continuously southwards in the direction of 
the Sierra Madre, which, beyond the frontier, traverses 
the whole of Guatemala and Central America. Geologic- 
ally, Yucatan thus presents the character of a compara- 
tively recent formation, built up by poly] 4 in shallow 
waters, and gradually covered with a layer of thin dry soil 
by the slow weathering of the coral rocks. But the sur- 
face is not so uniformly level anti monotonous as it appears 
ojnnostmaps; for, although thefo are scarcefy any running 
streams, it is diversified here and there by a few lacustrine 
basins, of which Lakes Bacalar and Chicankanah are the 
Largest, as well as by some low isolated hills and ridges in 
the west, and on the east side by the Hierra Alta, a rango 
of moderate elevation, traversing the whole peninsula from 
Catoche Point southwards to the neighbourhood of % Lake 
Peten in Guatemala.# 

mate. There are thus no elevations suffieftmtly high to intercept the 
moisture-bearing eloiuls from the Atlantic, virile those from the 
Pacific are cut off hy the Sierra Madre. Hence the climate is 
necessarily dry, with a deficient and uncertain rainfall, especially 
in the central and northern district 5 ?. Here also the tropical heat$ 
ore intensified by the neighhourhood of the Gulf Stream, which in 
its passage through the Yucatan Channel flow&'^nuch neater to the 
# coast of the peninsula than to that of Cuba. Still, the cliMate, 
although “ hot of the hottest” (Ober), with a temperature ranging 
from 75" to t)8 J Pahr.jn the shade, is comparatively healthy, owing 
to its gi eat dryness and to the cool breezes which prevail mght and 
day throughout a great part of the year. The atmosphere is also 
occasionally purified hy the fierce (emjtomles or “northers,” which 
sweep across the Gulf freely over this open low-lying legion. • Yellow 
fever, however, periodically visits the Campeche coast, while ague 
is endemic in the nudrained swampy districts towards the southern 
frontiers. Like most regions lying entirely within the tropics, 
Yucatan has two seasons only, which are determined hy the alter- 
nations *not so much of temperature as of atmospheric moisture. 
The dry season lasts fiom October to May, the wot season for the 
rest of the year ; the hottest months appear to he March and April, 
when the heat is increased hy^lie burning of the com and hcneqjien 
fields on the plateau. • 

All the northern districts, as well as the greater part of the Sierra 
ale Alfa, are destitute of large trees ; but the coast-lands on both sides 
ndue- towards Tabasco and British Honduras enjoy a sufficient rainfall 
to support large forest growths, •including tfce mahogany tree, 
several valuable cabinet woods, vanilla, logwood, and other dye-_ 
woods. Logwood forests fringo # all theiagoons and many parts of 
the seaboard which are flooded during the rainy season. The chief 
cultivated plants are maiz^ the sugar-cane, tobacco, cotton, coffee, 
and Specially henequeu, the so-called Ykcatan hemp or Sisal hemp, 
which, however, is not a hemp at all, but a true fibre. It is yielded 
by Aipce sIsaluiAs, which grows everywhere, and is used chiefly for 
the manufacture of coarse sagkcloth, a?oidage, and hammocks. In 
1880 as much 5s 40,000, ($Yib of this article, valued at £350,000, 
was shipped at Progreso. The ^yearly maize crop is estimated to 
* be worth over £1,000,000, and the whole of the agricultural produce 
about £2,000,000. But a comparatively small area is under tillage, 
owing largely to the prevailing system of vast haciendas (estates), 
which the owners have neither the necessary capita* nor tlie energy 
to administer. Hence symptoms of decay are everywhere visible ; 
the whole country is “mainly a wilderness” (Ober) ; and there is 
probably much less land under cultivation than at the time of the 
Spanish conquest. * 

>wns. Of the state of Yucatan the capital is Merida (40,000 inhabitants 
in 1882), which is connected with its port of .Progreso, on the north- 
west coast, by a railway 25 miles long, Hie only line in the country. 
The state of Campeche has for its capital the town and seaport of 
the same name (10,000), on the west coast Other towns in the 
peninsula are Tikul, Ixmal, and Valladolid in Yucatan, and the 
port of El Carmen on an island in Lake Terminus in Campeche. 
According to the official returns, there are at present (18S8) in 
Yucatan 2 together 7 “ cities, ”13 towns, and 1 43 villages, besides 1 5 
abandoned settlements and 333 haciendas. But scarcely any of 
these jlJaces have as many as 10,000 inhabitants, while the popu- 
lation of the great majority falls below 1000. 
radi- The contrast is most striking between the picture conveyed by 
m at those returns, which also include 62 “ mined cities,” and the state 
vanish of the country at the time of the Spanish conquest, as revealed by 
n* the innumerable remains of towns, cities, temples, palaces, ana 
tost, othlr public buildings dotted over the plateau, being especially 
numerous round the now desolate northern and north-eastern shores 
of the peninsula. The whole of the northern section of Yucatan, 


which is now destitute alike of running waters, of dense vegetation, 
ami almost of inhabitants, was at that time thickly peopled and 
full of populous cities remarkable for tin; great size, splendour, and 
artistic taste of their public monuments. For Maya, as the land 
was then called, 1 was tlie chief centre of the wide-spiead Maya- 
Quieh# power and culture, which rivalled, and in some lespects 
excelled, those of the Peruvian Incas and of the Aztecs on the 
Anahnac plateau. Although the Maya nation had at that time 
already entered on a period of decadence, it was still strong and 
vigorous enough to resist^the conquistadores for a period of fully 
twenty years (1527-47), the reduction of this barren region costing 
“ the lives of more Spaniards than had been expended in wresting* 
from the Jneas and the Montezuma s the wealthiest empires of the 
western woild” (Bancroft). * 

Wbndqv hastbecn expies&d that such a bleak, arid, and almost Mayan 
strea$nless land could have ever become the seat of empire and the imga- 
lieme of a flourishing civilization. But the absence of livers on the tion 
plateau appears to he duohiot so much to the deficient kiinfall as works, 
to the extremely porous nature of the calcareous soil, which absorbs 
tlio waters like a sponge and prevents tlie development of surface 
streams. Beneath the surface, however, the waters ^cumulate in 
such abundance that a sufficient supply may always bo had by sink- 
ing wells in almost any part of the tableland. What the present 
inhabitants neglect to do was systematically practised by tho 
former populations, whose aguadas or artificial lakes and under- 
gtound reservoirs must b% reckoned amongst the most remarkable 
monuments of Maya cultiue. “ intelligence, much skill in masonry, 
and much labour were required to eonstiuot them. They were 
paved with several courses of stone laid in cement, and in tlieir 
bottoms w r ets«r cavities were constructed. Moie than forty such 
wells were found in Uio bottom of one of these aguadas at Galal, 
which #i as been repaired and restored to use. In some places long 
subterranean passages lead down to pools of water, which aie used 
in tlie dry season. One of these subterranean rcseivoirs is 450 feet 
Itelow the surface of the ground, and the passage leading to it is 
about ?400 feet long” (Baldwin, p. 115). Thus tho Mayan, like 
the Peruvian, the Egyptian, and the Babylenian culture, was based 
on a w T ell-plaune(l and carefully executed system of waterworks, 
specially adapted to the peculiar" physical conditions of the country. 

The monumental remains winch must he assigned to tlie Maya- Burned 
Quiche, as distinguished from other native civilizations, are spread cities, 
over a great part of Central America, but are mainly comprised 
within the triangular spaee*formed by connecting Mitla in Oajaca, 

Copan in Honduras, and tlie north (-oast of Yucatan above Tizimin 
by three straight lines. But of tho “ sixty -two ruined cities ” of 
Yucatan propei&the most important, or at least tlie best known and 
most fully described, are Izamal, Mayapan, Ake, Acanceh, Uxmal, 

Tikul, ajjd Kabah, all centred in the north -west corner of the pen- 
insula round about Merida, which itself stands on tho ruins of 
Tihu ; Cliiohen-Itza, about mulway between Tikul and tho east coast ; 
nd Labna, Nohbecan, aid Potonclian in the Campeche district, 
lost of these places were (If scribed and illustrated by Stephens and 
Cather wood fiver forty years ago, and have recently been re-visited 
and re-described by M. JD4sire Charuay. Tho structures especially 
of Uxmal, Ake, Kabah, and Chichen- Itza ‘rival in magnitude and 
splendour those of Palenque in Chiapas, of Cohan and Lorillard (the 
“ Phantom City ”) in Guatemala, and of Copan in Honduras, There 
is nothing comparable to tk&n on the Mexican tableland, and in 
the Hew World they are surpassed in Eft-chitectural skill ami artistic 
taste only by the beautiful edifices at Mitla in Oajaca and some of 
tho monuments of Peruvian cniltnre. 

ikyapan (“El Pendon de los Mayas,” or “Banner City of tlieMaya- 
Maya Nation ”) was already in mins at tlie time of the conquest, liav- pan, 
mg been overthrown during a general revolt of the feudatory states 
about a century before that period. 2 Yet its ruins, overgrown with 
vegetation, still cover a considerable space, and include a huge 
artificial mound which from a distance looks like a wooded lull. 

But Uxmal stands altogether unrivalled for the magnitude of its Uxmal. 
buildings, the richness of its sculptured facades, and the almost 
classic beauty of its statuary. Conspicuous amongst its edifices are 
tho so-called “nunnery” and tlie famous Casa del Gobemadoror 
governor’s palace, the latter with a wonderful frieze, 325 feet long, 
“having a row of colossal heads divided in panels, filled alternately 
with grecques in high relief” (Charnay). Tho nunnery, which con- 
tained eighty-eight compartments of all sizes, forms a vast quad- 

1 Yet the term Yucatan occurs in the very earliest Spanish records, 
although clearly originating in a misunderstanding, of which several # 
versions are given by Bancroft (Eist. Pacific States, iv. p. 11). It 
appears even on the very oldest maps, on which, however, the country 
figures as an island, and is spoken of as such in conjunction with 
Cozumel (“the islands of Yucatan and Cozumel ”} in the commission 
(1526) granted to Francesco Montejo the elder to occupy and settle 
those lands (op. ciL , i p#154). 

2 Or, aefording to otfler interpretations of the confused national 
traditions, by the people of Cliichen-Itza some thrge centuries before 
the arrival of the Spaniards. 
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rangle, with one front 280 feet long and enclosing a court 258 hy 
214 feet, llere Dr Le Plongeon discovered in 1881 a surprisingly 
beautiful statue, surpassing anything of the kind ever found in 
Central America. But this object he again carefully hid away 
to prevent it from falling into the hands oi the Mexican authorities, 
who had sewed another remarkable statue previously hi ought to 
light hy this industrious explorer (Oher), 

Akd. . Conspicuous amongst the crumbling monuments of Ake, which 
lies ten leagues east of Merida, is a huge pyramid, with an immense 
flight of steps, presenting some extraordinary features different from 
anything elsewhere discovered in Yucatan? This strange monument 
is surmounted by thirty-six pillars (twenty-nine still standing), each 
4 feet square ami from 14 to 16 feet high, disposed in three parallel 
rows 10 feet apart, the whole supported In# a platform 1€2 feet by 
46 and approached hy steps from 4J to feet long and from 1 to 1 i 

Izamal. feet high. At Izamal, a lew miles cast ot Ake, stanch another gieat 
pyramid, with a base ol nearly 650 feet, besides three othcrrfj and 
a colossal head IS feet high, not, liowevev, a monolifli, but built up 
of lough Stones eoafr d with moi tar. Bu L the gigantic Fa< e described 
and reproduced hy Stephens had disappeared at the time of Char- 
nay’s visit t^ Izamal. 

Chiehen- To this explorer we are indebted for the first detailed account of 

Itza. tlio wonderful remains of Chiclen-Itza, which include another 
nunnery, a tennis-court, several temples, and other buildings pro- 
fusely embellished with rich friezes, statues, pillars, reliefs, and the 
like, the whole grouped round a central pyramid of great size, known 
as the Castillo, iiom tho beautifiib strut Jure still standing on its 
summit, Chichcn-Itzn, which was certainly inhabited at the time 
of the conquest, was the capital of the Itzaes, one df the most 
poweiful Maya nations, who appear to have afterwards migrated 
southwards to tho neighbourhood of Lake Peten, where tribes o P 
this name arc still found. They constituted’’ one of tho eighteen 
semi -independent Maya states, whose incessant internecine wars at 
last brought about the dismemberment of the once potent theo- 
cratic empire of Xibalba ( Pal cirque ?) and the destruction of the 
Maya civilization. 

Kabah. Scarcely less important than those of Chiehen-Itza arc the monu- 
ments of Kabah, wlriclAies about 12 miles south of Uxmal. The 
two places were formerly connected by a plastered causeway, traces 
of which are still visible, and Kabak must have been a very large 
city, lor its mins are scattered over a considerable area. Amongst 
them are comprised lofty pyramids, vast terraces, and sumptuous 
palaces or temples, with elaborate ornamentation, sometimes almost 
completely disguising the architectural features of the edifices. 1 
Charuay mentions “triumphal arches,” but adds that he sought in 
vain for the unique specimen of this kind of monument in America 
which is mentioned and figured by Stephens, and wfticlr bears such 
a striking resemblance to the triumphal arches of tho Homan type. 
Many other remains have either disappeared or unmbild away 
almost beyond recognition since they rvero first sketched by CathcT- 
wood. 2 But, on the other hand, numerous buried cities and monu- 
ments probably still remain concealed ai^id the rank tropical vego-^ 
tation, especially in the almost unknown territory of th* unreduced 
Ln camions and Itzaes towards the Guatemala frontier. But enough 
has already been surveyed fully to justify Maudslay’s general re- 
mark, that Yucatan is thickly covered with the ruins of great build- 
ings “even superior in some respects to those found in other parts 
of Central America.” , 

Inscrip" Like those of Palcnque, Lojillard Town, Tikul, and Copan, many j 

lions. of these buildings are covered with inscriptions, the key to the 
deciphering of which has not yet been discovered. Notwithstand- 
ing certain divergences, seen especially at Lorillard, all belong |>b- 
vioudy to tiro same writing system. But wdietlier that system is 
purely ideographic, phonetic, or intermediate cannot be asserted 
with any certainty, although Holden, who has attacked the problem 
from a fresh standpoint, declares emphatically that they are not 
phonetic, “except in so far as their rebus character may make them 
in a sense phonetic/’ He claims by Iris system to have fixed the 
order in which the inscriptions are to he read (in lines left to right, 
in columns vertically downwards), and fancies he has determined 
tho meaning of three characters representing Maya divinities. But 
Iloldcn is ignorant of the Maya- Quiche language, of which a few 
manuscripts have been rescued from the fury of the early Spanish 
iconoclasts. One of these documents, the Pnpol- Villi } mitten or 
copied about 1558 from an older Quiche book, has been edited and 
eve n translated hy Brassenr de Bourbourg. This uncritical waiter 

1 On one ot tlio palaets “two salient cornice lorm a frames to immense 
friezes which in their details would compare lavourahly with our proudest 
monuments” (Obarnay). On others are sculptured some remarkable bas- 

* robots, which represent Maya warriors recei \ in^ the swords of ku cclinu Aztec 
captives, tho nationalities of tho figures being clearly identified by their respt ol- 
ive costumes. The significance of records < >t this sort ha.s eii her been altogether 
overlooked or else strangely misinterpreted by most writers on Centtal- Ameri- 
can antiquities. 

2 In 1841 Stephens was assured by tho cura of Santa Cruz del Quiche that 
the palaces of that place, then in a dilapidated state, were quite perfect thirty 
years before, and that the now deserted city of Utatljra in the province of Vera 
Paz was then almost as perfoefc as when its inhabitants had abandon'd it. He 
had himself walked in its silent streets amid its colossal buildings, which were 
as entire as those of Suftta Cruz. 


makes use of a so-called Maya-Quiche alphabet preserved by Diego 
de Lauda, fiist bishop of Yucatan, in his Relation or history of 
the Mayas. But the alphabet in question is admittedly extremely 
detective and inadequate to interpret the native writings, and lias 
even been pronounced “a Spanish fabrication” by Dr Valentin!/ a 
view which Holden appears to endorse. The puzzle thus remains 
still unsolved, and no safe inference can be drawn beyond the fart 
that tho inscriptions and manuscripts are composed in a highly 
conventional fqnn of writing, andpiobably in more than one Maya- 
Quiche dialect. ’ 

Other difficult questions connected with the origin and antiquity Origin 
of tho Maya culture, and tbp nature of its relations to that of and an- 
Mexieo, will bt^found discus^d under Muxieo (q, i\). But, since tiquity of 
that article i\a& written, fresh materials have been collected and Slaj a 
published which liclp to thnnv some further light on these obseuie culture, 
subjects. Unfortunately M. Charuay, who since the time of Ste- 
phens and Catlierwood has undoubtedly contributed most to our 
knowledge of the Cential-Aineiican remains, luis nvived in an ex- 
aggerated form the old views of Morelet, Orozco y Bona, ami others 
legal ding the Tolluc origin of all these monuments. This obsen cr 
secs cwywdiere tlio clearest evidences, not merely of Tolter influ- 
ences, whieh aio obvious enough, but of the Toltec institution* 
themselves, of the Toltec religion, architecfurc, and civilization, to 
the exclusion of all others hr Central America. Ho even boldly 
traces on the map tire lines of a twofold Toltec migration, from 
Tula along the Atlantic and from Toluca along the Pacific side*, to 
tlieir junction at Copair in Honduras, some few centuries before the 
discovery of tin* New World. Buj^our faith in the soundness of 
tlicso views is greatly shaken when wo find M. Olumay identifying 
the Toltecs thomselfbs somewhat wildly w ith Malays, Indo-Chinese, 
and oilier Asiatic races. Somo of the present populations of Y m atan 
aie even pronounced to he “a cross between tho Malay and tho 
Chinese,” and all the e^xploded^ theories aro^ thus revived of an 
Asiatic origin of the civilized inhabitants of the Now Woild and of 
their cultures. But, as Ober well remarks, the evidence is cumu- 
lative in favour of the independent evolution of these cultures. 

Late contact, — that is, contact since the remote Stone Age, — with 
the inhabitants of the eastern hemisphere has boon either of tho most 
casual nature or elso as shadowy as the Atlantis itself, which is 
seriously referred to in ifttis connexion by otherwise sane waters, 
but which was obviously as puio an invention of Plato as the Utopia 
was of Sir Thomas More. t 

An essential condition of the Toltec theory is the assumed recent, 
or comparatively rt cent, date of all the Curtral-Amciitan monu- 
ments, and Oharnay has certaiuly diddled the extravagant ideas 
at one time prevalent regar/ling the hoary antiquity of some of 
tlicso remains, lie ]ias shown in particular that no aigument in 
favour of great age can be drawn from, the size of tho trees by 
wdricli many of them are overgrown. By actual experiment lio 
lias proved that the concentric circles of those ticos correspond, not 
to so many years, as had been supposed, but lallier to so many 
Months, if n ot even to short »• periods of growth. Thu * col lapse tho 
extravagant estimates of 2000 years fWaldcck) or 1700 (Loiuinzar) 
assigned to the buildings on this assumption. At the same time 
somo of the cities were alr^dy forgotten ruins at the timo oi*the 
conquest, and many of the structures date evidently back to a 
period prior to the Toltec migrations sou tli wards. The bas-reliefs 
of Kabah also clearly show that these Toltecs, piobably of Naliua 
stock and closely related to the AztciS^lrcady foAnd the land 
occupied by a civilized people, able to record on stone monuments 
their triumphs over tho northern invaders. Somo of these monu- 
ments themselves equal, if not surpass, in artistic taste and work- 
manship anything the Toltec builders are known to have produced 
on tho Analiuac* plateau. They also present many distinctive 
features, especially in their design and decorative parts, while tho 
inscriptions are altogether different from those of the Aztecs as 
scon in extant manuscripts. The conclusion seems inevitable that 
the Maya-Quiche culture was an independent growth, brought in 
later times under Nahua influences, the relations being perhaps 
somewhat analogous to those existing between the Gncco-Baetrian 
and Indian or the Moorish and Spanish in the Old World. 

At the lime of the conquest a great part of Central America was Classifi- 
found to he occupied, as it still is, by peoples related, at least in cation of 
speech, to the Maya inhabitants of Yucatan. The _ numerous Mayn- 
branches of this widespread family ranged from Tamaulinas (about Quich4 
tho Tropic of Cancer) southwards to north Honduras and San Sri- nations, 
vador (14° N. lat.). But the chief divisions were the Mayas of ^ 

Yucatan and tire Quiches of Guatemala, whence the compound term 
Maya-Quiche collectively applied to the wdiole race. Owing (tartly 
to the uncertainty of their mutual affinities, but maiirty to tho 
oonfuvsing and inconsistent nomenclature of the early Spanish and 
later writers, tho classification of the various Maya-Quichd natious 
presents serious difficulties, some of which have not yet been over- 
come. In the subjoined scheme arc embodied the results of tho 
researches of Do Bourbourg, Bereudt, Stoll, and others in tlifs 

int ricate brunch of ethnology 

% Jn a paper read before tlio American Antiquarian Society, 2bth April ib&Q. 
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M V.Y \ (J rox t i *. — JImste ea, Ycia Gnu and Tamaulijns ; Toto/ute ^), 1 
noith put of Veil Ciuz *, Mta u pnptr, llnou^hont Yuc it in ; ( hoi 
(Lholti, (.ulthii, hduun IIlc SUuuib and Motida^ns lively 0 in- 
ternal i , ifopan, 1101 tli ol tin Clnds; (%mhtU Tibasto, distinct 
iiom the Nu liagum Uiontiles, T mhtl (Cauld), Ocosm^o dis- 
tmt, Cbiajtis; Tud.il (Zot'il, Zot/lem\ San Custobal, Gmpab; 
U'ttnahtl romit'in disturt, Ulmjns. 

Qurouii (5 lout. — t Jcr? ahtijad (Kacchihil), Tit pan to SU Lucia 
anil the Vnuhi ; Tmdujil tSotojil, Zuiulnb, Aitlau listait, Guate- 
mala, Qu'ch* p/opn { kick*, Utatln i ; , <Jun< n and Ralmial districts, 
and thence saiith-vo^t to the Bantu, GuttaniU; Cspontmi , ban 
Mi^uil I'spantui, Giuumtli 

I'm ov< irr Gi ot i* — Pouuuhi ptopn' (Poke am hi, fVomclu), Tac • 
tn dibtuct, C uatuinli; Quthho (Oiuhi, A<piuatica), Gob in dis- 
tuct, Gudtimah; (hoiti (L< n_,uHpi> l, Zicapi ind Chichnmih, 
and thence cistuaids to llondiiias ; Pol mom, Jalapa, and thune 
It Mnbihidoi. 

M nn Uuuuic — Many proper (M« m, Zahloh pikip\ thioujiout ! 
soutk-vestmi Guatunda ; hrf, tut/d dishn t, Gualcuith, A<jm - j 
catutts (Sim i, Xmi’i), tluom;liout soutli-castuu Guatemala^, Ala - 
guifa*' (0, San Cnstolnl, Chnpas. ~ 

Yucatan is still almost entiuly inhabited hy tho tame M i\a 
1 ice that was louud m possession of the land at the tune oi the 
dis«.o\eiy About hvc-si\ths of the population ate ot neailv pine 
Maja stock and speech, the Spanish and mestizo dements bang 
mostly coiiiuud to tho Luge towns The mestizos aie said to he 
the handsomest on the continent, while the lull-blood natms aie 
pcuhaps the least chaiacteiish> of all the ahongm il population* 
Tiny have the coaise hlack and straight hair, ilie airbed nose, and 
the uddish-hiown completion common to most of the pumitive in- 
habitants of Ameiiui. But they eau he readily distinguished from 
all of them by their legulai featuics, low cheek-bones, small mouth 
and cais, stiaight ja p s, frank OYpfessiou, and a cei tain air of leiine- 
nient betlaying descent fioma highly cultuiod people. “ It w ould 
lu Uiflicult,** says Chamay, “to hud among tho liual classes of 
Lurope inenof a better build, oi with moie intelligent and o pm 
eountenam is." Although geucially peaceful, patient unda oppies- 
sion, and even somewhat indolent, their histoiy since the c oiupie&t 
(1547) has not been wholly imeventtul^ After moie than two 
centuries of passive resistance, them was a geneial icvolt in 1761, 
biought about by the intolerable inisiulc of the Spanish adminis- 
liatiun Tlie declaration of independence (lb21) was iollcaed in 
18*21 by the union with tho Mcvican confederacy, which continued 
without inten uption till lb 10. In tlut year an independent le- 
publie w is setup in Yucatan, which, however, was suppiessol in 
1813. Then came the gcneial uprising of the natives m 1846, 
when Mexico was engaged in a disastrous ’war with the United 
States. To quell Iho icyolt, the l uliug classes were obliged to 
call in the aid of tho Mexicans (1817-53), whcioby tho peninsula 
again lost its autonomy', and WUs dhuled (’1861) into the two 
fedeial states of Yui atm and Campeche. But the lebollion w?h 
not entirely suppiesseil, and niany oj. the natives, withdi awing 
eastwaids to the coast-lands beyond the Sieira Alta, have hitheito 
defied all the etfoits of th° authorities to leduce them. 

Pthhographif.— 1>. L, Cogulludo, Uistoua d: Yiuathan, Marlml, IGS8 ; Diego 
de Linda, Rdaciuii de las Co us, do Yuuifan, ed. by Bi. do Hoarboui^, Pain., 
1801, Biasseui do Born bom g, Hut dos Nations Cadisu* du Mfxiqut ct de 
VAmoujue tentrale, Pans, 1S57-50, and Ltudts sut le bifateme Graphiqw it la 
Langiu da Mayits, Palis, I860 70; Loid Kmgsboiougb, Jnfiquitm, oj Heaico, 
London, 1831*k (\oh. u, , H. H. Banciott, Native Raub oj the Paujio 

Mates, N< w Yoik, 1375, a m Hist of tho l\u ifie Statu (vols. iv, and v.) t ban 
Tuncisco and Ijondon, 1SS2 87 ; J. Libit pbens. Incidents of hawl m Yiimtan, 
new edition, Yew York, 1838, E. G. Squier, Tuuels m Cential Amu tut, New 
Yoik, 1853, and Notu on Cintiul Amoica, Xew York, 1805; J. D, Baldwin, 
Aruunt Animat, Yew York, 1872 : Maiqms de Nadaillae, Fnhistonc Amema, 
London, 1SS3; Desnd Cliamay, The Ancient Cities of theNiw Wen Id, Loudon, 
lssT; P. A. Ober, Tumte in Mexico (bk. i, Yucitan), Boston, 1S84; A. P, 
Maudslay, “Exploration, &c., ol Copan,” in Pi or. Roy. Geoqc hoc., September, 
l&So ; E. 8 Ilolden, “ Studies m Central- Aina wan Picture-Wiituig,” m .bmuuZ 
Repeat of Bureau of Ethnology, Washington, 1879-80. (A. H. K.) 

YUCCA, 2 a genus- of the order liliace a? } the species of 
which are remarkable for their stately appearance and 
generally magnificent inflorescence. They occur in greatest 
frequency in Mexico and the south-western States of the 
American Union, extending also into Central America, and 
occurring in such numbers in some places as to form 
<4 ^traggling forests.* 7 They have a woody or fibrous stem, 
^soTOtiine^. short, and in other cases, even in the same 
‘species, attaining a height of 15 to 20 feet, and branching 
at tlfe top into a series of forks. The leases are crowded in 
tufts at the ends of the stein or branches and are generally 
stiff and sword-shape^ with a sharp point, sometimes flaccid 

1 Although Totonac is gtbuped by Brinton and others in this family, 
Gatschet is inclined to regard it as an independent stock language 
{Rplique & Mr D. 0. firwton, Paris 1888, p, 8). 

3 A Bpanisb word meaning “bayonet." 

• 
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and in other cases fibrous at the edges. The numerous 
flowers aie usually white, bell-shaped, and pendulous, and 
are 1 >ome in much-1 >ranched termin al panicles. Each flower 
consists of a perianth of six regular pieces, as many 
hypogyncms stamens, with dilated filaments, bearing rela- 
tively small anthers. The three-celled ovary is suimounted 
by a shoit thick style, dividing above into three stigmas, 
and upens into a succulent beiry in some of the species, 
and into a dry thi ce-Val \ ed capsule in others. The flowers 
aie fertilized by the agency of moths. 

A coarse fibie is-. obtained by the Mexicans from the 
stem and foliage, whi<Ji they utilize for cordage. The 
succulent fruits, which lesemble small bananas, are cooked 

an ai title of diet ; and the loots contain a saponaceous 
matter u^td in place of soap. • 

Most of the species are hardy in Gre^gt Britain, and their 
striking appearance lendcis them atti active in gardens even 
when not in flower. Their r-fgid foliage, invested by thick 
epidermis, also enables them to lesist the noxious air of 
towns better than most plants. A popular name for the 
plant is “ Adam’s needle.” The species which split up at 
the margins of their leaves into filaments aio called 4 ‘Eve’s 
thread.” f* 

YUN-XATT. See China, \ol. v. j>. 640. 

* „ YUbT-NAN FIJ, the capital of the Chinese province of 
Yun-^an, is situated in 25' 6' N. lat. and 102° 52' E. long. 
Originally the district surrounding Yun-nan Fu was known 
as the “land of the southern baibarians.” The city, 
which- under different dynasties has borne different names, 
is situated on a plain, and is surrounded by well -fortified 
walls, 61- miles in circuit. Maico Polo describes it, under 
the name of Yaehi, as “a very great and noble city, in 
winch are numerous merchants and craftsmen. The people 
are of sundry kinds, for there are not only Saiacens and 
idolaters but also a few* Nestorian Christians. They have 
wheat and rice in plenty. . . . Their money is . . . cer- 
tain white yprcelain shells that are found in the sea.” 
For many years Mahommedans have been very numerous 
in the gity and neighbourhood ; and in 1855 a Mahomme- 
dan rising took place within the city. Yun-nau Fu has a 
^prosperous and busy#aspect ; the shops are large and well 
^supplied with native sicken goods, saddlery, &c., while Eng- 
lish cottofi, Eussian cloths, and raw cotton from Burmah 
constitute the main foreign merchandise. Employment 
for large numbers of workpeople is* found in the copper 
factories. A local mint at Yun-nan Fu issued annually 

101.000. 000 cash before the outbreak of the rebellion in 
1855. The population of the titv is estimated at about 

200.000. 

AVETOT, a town of ifrance, chef-lieu of an arrondisse- 
ment in the department of Seine-Inferieure, stands on the 
plateau of Caux, 24 miles north-west of Eouen on the 
railway to Havre, and is chiefly known from B&angeris 
famous song. Calicoes, tickings, Siamese, rouennerie cotton, 
reps, and handkerchiefs are made here, as in most places 
in the department, and a trade is carried on in wool. The 
church is ugly, but contains a marble altar from the Car- 
thusian monastery at Eouen, some fine woodwork from the 
abbey of St Wandrille, and an elegant pulpit. The remains 
of a Bernardine monastery are occupied in part by the 
court and jail. The hospital and seminary are both 
modern. The population was 7625 (commune 8397) in 
1881 and 7333 (commune 7972) in 1886, 

From the 15th till the middle of the 16th century the lords of 
Yvetot bore the title of king, and their lands were exempt from 
all service to the Fiench crown. The town was occupied during 
the Hundved Years* War by Henry Y. of England, and afterwards 
retaken by Charles YIL of Franco. On 8th May 1592 Henry IY. 
defeated Jiete the troops of the League under the duke of Parma* 
A Bernardino monastery was founded at Yvetot in 1650, and sup- 
pressed in 1781. In 1658 part of the town wa£ destroyed by Are. 
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Z ihe last letter of our alphabet, Las fallen away from 
, its old place in the Phoenician and Greek alphabets. 
In these it stood seventh, probably with the value of dt or 
:d. In shape it was X in all the older writings both of the 
Ionian and the Euboean type. Lator it became Z, as we 
liave it, by a natural and convenient change. But X ^ 
t*he older Italian as well as the Greek form; it remained 
so in Oscan ; in Etiuscan and Uh3bri^n the cioss # strokes 
were brought near together, but the^upright liive renamed. 
The Latin alphabet, however, dropped the symbol, liatfin^ 
apparently no need of it; it appears on an old coin of 
Cosa ( Corpus , i. 14), unless the letter there be only a 
modified s. % Later,' * in the 1st centuiy B.c., the letter in 
the form Z was re-introduced, where we have it, to represent 
more accurately the sound o? z in words borrowed fiom 
the Greek, in which alone it appears ; ss (or initial s) had 
previously been employed for this purpose. The original 
] daoo of the letter had been occupied? in the meantime by 
G, the Latin modified form of C (see under G), Z had 
to take the lowest place together with Y, which had been 
also borrowed from Greece for a similar purpose,** 

The exact value of zeta in Greek ha$ been much dis- 
cussed (see Blass, Ausspracke des GriecMschen, , p, 95). That 
it was a double sound — not French z (the voiced sibilant 
corresponding to the voiceless s ) — seems clear from Aris- 1 
totle’s statement that £, i/*, and f were all o-vfjLcjxLviai, and 
from its power of lengthening a previous short vowel in 
scanning. The arguments, however, for the dz or the zd 
value aie about evenly balanced" and it is not improbable 
that it may have had both. In Latin the value was doubt- 
less that of the Greek z. 

In Old English z hardly occurs ; when it does it is in 
borrowed names with the value of ts , as in Betzaida, Zabulon. 
It was introduced in order to represent French 2 in words 
borrowed from France, as zeal, zone (see article S). But 
it is used in only a very small number of the wordsVhere 
the sound occurs : we still adhere to the usage of our fore- 
fathers and employ s for the s-sound^and the ^-sound alike, - 
indeed rather inclining to use $ for z, and to differentiate 
s by doubling the symbol : compare fris (i.e,, hi z) and hiss 
(i.e., his). In German*? represents ts, the sound into which 
Teutonic t passed in High German — e.g., i nherz, our “heart.” 
It was also used formerly, either $lone or in combination 
with s, to denote the voiceless sibilant when final : thus 
the conjunction doss, which is nothing but the neuter 
pronoun das, was formerly written dm, and is sometimes 
even now written dasz. In French the Latin z beca&e 
the voiced sibilant; and a similar process has taken place in 
modern Greek. In French, however, the final sound must 
once have been stronger — e.#., in fils (filius), later Jb, and 
still later fis (as it is still pronounced), which passed into 
England in the form Fife in proper names. Still plainer 
is the evidence of verbal forms like avez = avets = habetis. 

For the history of the English variant 3 for z, see 
article Y. (j. p.) 

ZAANDAM, Zaanredam, or Saardam, a village of Hol- 
land, in the province of North Holland, 5 miles by rail to 
the north-west of Amsterdam, at the confluence of the Zaan 
with the Y. The houses are mostly of wood, painted 
white or green, and the place shares with the other villages 
of North Holland a high reputation for neatness and 
cleanliness. In the immediate neighbourhood are a very 
large number of windmills, including corn, paper, saw, 
coflee, snuff, and other mills. Peter the Great of Bussia 
wrought at Zaandam as a ship-carpenter for a sh*rt time 
in 1697, and th^lmt in which he is said to have lived is 


still slxown and much visited. Borne shipbuilding is still 
carried on. The population m 1887 was 14,351. 

ZACATECAR, a city of Mexico, capital of the state of 
the same name, lies 310 mdes by lail north-west of Mexico, 
in 22° 46' N. lat. and 102° W. long. Zacatecas, which 
had a population of 46,000 .in 188G, is the centre of one of 
the oldest and* most predictive silver-mining districts 111 
the republic, and the town itself stands on the rich>vein 
discovered here by Juan de Tolosa in 1546. It lies on the 
gieat Mexican tableland, 7976 ftet above the sea, m a 
narrow larine surrounded by lolling hills, all containing 
almost inexhaustible deposits of the precious metal. Within 
half an, hour’s walk of tlio centre of the town aie situated 
twelve mines, some of which have been woiked with little 
interruption for over three bundled yefars. Owing to the 
irregular nature of the ground and the great value of the 
land, the city is laid out in narrow tortuous streets, which, 
unlike most other Mexican towns, are lined by high houses 
0^ three and four stories. Noteworthy amongst the public 
buildings are tbe cathedral, with a finely sculptured facade, 
the Government palace, the city hall, the theatre, and 
the mint; this last, during the period from 1772 to 1865, 
issued silver money to* the v^lue of £41*000,000, besides 
£110,000 in gold. The streets, although narrow, are well 
paved and partly lit by electricity. Since the completion 
of the Central Mexican Bailway to this place in 1884 it 
has increased in population and prosperity. From the Bufa 
Hill, 500 feet high, lyyxg to the north of the city, an ex- 
tensive view is commanded of the surrounding district, 
which ps of an extremely rugged character and almost 
destitute of vegetation. In the neighbourhood are nine 
small lakes, yielding an abundance of salt and carbonate 
of siida. Zacatecas, which received the title of city from 
Philip II. in 1585, is supplied with water by a large, wcll- 
constructed aqueduct. 

The state of Zacatecas lies between Coahuila and Jalisco north 
and south respective 1 ^, and is els^vheie eontciimnous with Guana- 
ji^to, Durango, and San Luis Potosi. It has an aiea of 25,227 
square miles and a populatAm (18^) of 422,506, of whom a pre- 
ponderating proportion aie Indians 01 mestizos. It stands at a mean 
altitude of over 7000 feet above sea-level* and is traversed by*tho 
Mazapil, Noiillos, Guadaloupe, and other metallifci ous langes, this 
state ranking among the fust in the republic for mineral wealth. 
Next to riie Vela Madie of Guanajuato and the famous Comstock 
lode, Nevada, the Yeta Grande* of Zacatecas is held to be tbe most 
remarkable silver vein in North Amen (Si* The chief mining dis- 
tricts are Zacatecas, Espiritu Santg, Chapala, Los Aicos, Noiias, 
Ipala, Santa Lucia, Naaanjal, and Santo Martino ; and in 1886 
about 324 mines were open (21 gold, 67 gold and silvei, 167 silver 
alone, 15 copper, 37 lead, and 16 quicksilver). Besides its minerals 
the state possess^ considerable agricultural resources, the south- 
eastern parts especially being very fertile and well wateied by the 
rivers Tlaltenango and Juchipila. Maize, wheat, fruits — such as 
peaches, apricots, giapes, — and all kinds of vegetal des are extensively 
cultivated, the annual maize ciop being valued al over £1,000,000, 
wheat at about £250,000, and the remaining crops at about £600,000, 
Even in the bleak and arid northern districts thrue are some exten- 
sive graring-giouuds, wheie Rattle, horses, mules, sheep, and goats 
thrive well Some of the slopes are well timbered, the chief species 
being the mountain cedar, oak, elm, ash, and cotton- flood. Be- 
sides the capital, the chief mining towns are Fre&mllo (pop. 15,000), 
Gaicia (8000), Villanueva (7000), Linos (7000), Sombreiete (6000), 
and Nieves (3000). 

ZACH, Franz Xaver, Baron von (1754-1832), 1 
astronomer, was born at Pesth in June 1754. He served 
for some time in the Austrian army, and afterwards lived 
in London from 1783 to 1786 as tutor in the house of the 
Saxon minister, Count BruliL In 1786 he was appointed 
by Ernest IX of Saxe-Coburg-Gotha director of the new 
observatory on the Seeberg at Gotha, which was finished 
in 1791. From 1806 Zach accompanied the duke’s widow 
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•on lier tiavids in the soul'll of Europe. Ho died in Paris 
on 2d September 1832. 

* Zac h publish* d TabltsoJ flu Sim (Gotha, 1792 ; new and improved 
edition, ibtd. t 1S04), aiidhumeious papers on gtogtapkical subjects, 
puticukuly on the geographical positions of many towns and 
pi acts, wlneli he detei mined on his tnuel&vitk a sextant. His 
j-ifincipal impoitawe is, howoTev, as editor of three scientific 
johinais of gitai value, — Atlyowum Gt oqrupJi tsclu JOphcmei idea (4 
vols. , Hot ha, 1798-99), J lonathrlu Go? n spondee uir Befonlvrunq 
do* Enl- und Jlninmls-Kinnh (2K \ols., Gotha, 1800-13, horn 
J>07 edited by Liudeiuu), and Cot nspouduno Astronomiqvr^ GCo- 
(jnqrfiiqut , HijtU oqrnjdi tqu % d StctMiqiu (Genoa, 1818-20, 1 IvoK, 
mid one number of the 15th suppi^sstd at tin* instigation ot the 
desuits). 

ZACHARIAE VON LINGENT1 IAL, Bjuil >Salomo 
(I 7fi9-1843), German jurist, was horn on 14 th September 
1769 at Meissen in Saxony. His family came from 
Austria. Hid father was a lawyer ; his mother, a Ilessian, 
was the daughter of a pastor. Of feeble health ai^d long 
the only child of his parents, Karl did not go to school 
until the age of fifteen. He afterwards studied philosophy, 
history, mathematics, and pliilology at the university of 
Leipsie. In 1792 lie went to Wittenl>eig‘-as tutor to 
Count zur Lippe, and whilst there he began to study law. 
There he came greatly under the influence of Ivant, traces 
of whose teaching remain even in his latest writings, 
[n 1791 Zachariae became a privat-docent, lecturing on 
canon law, in 1798 extraordinary professor, and in c 1802 
ordinary professor of feudal law. Prom that time to his 
death in 1843, with the exception of a short period in 
which public affairs occupied him, he poured out a succes- 
sion of works covering the whole field of juri&jmidence and 
extending into other adjoining regions. He was also in- 
defatigable in the labour of his chair, and he was the 
editor of, or a copious contributor to, more than one 
periodical. In 1807 he went to Heidelberg, then ^begin- 
ning its period of splendour as a school of law. *There, 
resisting many calls to Gottingen, Berlin, and other univer- 
sities, he remained until his death. In 1811 he married 
under romantic circumstances, IBs wife died in four years. 

In 1820 he was elected representative of the university 
in the first Baden chalnber, and four years later was made 
a member of the second. From 1825 tc 1S29 ho devoted 
much time to political affairs anc^ to the preparation of «& 
code. He was a constitutional reformer, averse to great 
or violent changes. He loved to cite the saying of the 
Homan emperor to his adopted* son, — u Iniperaturus es 
hominibus qui uec totam servitutem pati possent n^c totam 
libertatem,” — “a truth,” he observes in one of his many 
brochures (£>le Soicv^ffTnetdtsrecIite dev Krone WurUmberg , 
Ac.), “ which no Government and no people should ever 
forget/’ In 1842 he was ennobled with the title of 
Yon Lingenthal. To the last days of his life he toiled 
with the ardour of a young student. His# fame extended 
beyond Germany. The German universities then enjoyed 
by tacit consent a jurisdiction in regard to legal questions 
of international importance which had come down from 
the Middle Ages ; and Zachariae was often consulted as 
to questions arising in Germany, France, and England. 
Elaborate “opinions,” some of ♦them forming veritable 
treatises, — e.g. } on Sir Augustus d’Este’s claim to the duke- 
dom of Sussex, Baron de Bodo’s claim as an English sub- 
ject to a share in the French indemnity, the famous dispute 
as to the debts due to the elector of Hesse-Cassel, confis- 
cated by Napoleon, and the constitutional position of the 
MocWenburg landowners, — were composed by Zachariae. 
He died on 27th March 1843, leaving a son who has 
worthily continued his father’s labours in jurisprudence. 

Zachariae’s true history is in his writings, which are extremely 
numerous and multifarious. They deal with almost every branch 
ofrjurisprudence ; they are philosophical, historical, and practical ; 
they relate to Boman, canon, German, and French law ; and his 
curiosity extended to the writings of Ids contemporaries, Bentham 
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and Austin. A woik on Sulla, in whom he sees another Napoleon, 
and an unpublished ti ambition of his favomite Tacitus were some 
of the tiuifcs of his lestlesb activity. The first hook ot much con- 
sequence which he published was Die J£inheit das Staats tend der 
Kirehe nut Mucldchf mtf die Deutsche Bcicksurfasving (1797), one 
of the most original of ‘his works, displaying the writer’s power of 
inaly^is, his skill in making a complicated set of tacts appear to 
be deductions fioin a few principles, — a study even now well worth 
leading. Ilis themo is the relation ot leligion to the state. 
Zachauae nndgi takes to show that with Christianity tlnee systems 
only aie possible, —(!)• wliat he calls the system of hieraichy, 
according to which Lko state is under the power of the church, 
the object of the fonnei being suboi diluted to that of the lattei •; 
(2) the t*iiitoiial s$ st<*jn, according to which the chuith is subject 
to the power of the state ; and (13) what he teuns the collegiate 
system, *n tolling tow hull mithu ol the two societies is subject 
to t*ie otlui, and both lia\e ditleuuf objuts in vkw\ The < on- 
Scquenee of the adoption of these lauous systems — the principles 
of law winch must be au opted avoiding as one oi the othei of 
them Is supreme — lie deduces with much acumen. While much 
ot his woik has lost its inteiest, it remains 3. luminous example oi 
the application of the deductive prot ess to lustoiical investigation, 
a pi oof that legal i onceptions oay often seive to give unity to 
the complex facts oi histoiy. In 1805 appealed Veisuih a nor 
allgcmeineib Htrmetuutik da Iteihts. Neither in English noi in 
Scotch legal liteiatuic is tlieie any book, so lai as known to the 
present w liter, coloring the £t*ld to which it l elates. It is an 
attempt to found on the lules of gi annnar and logic a system of 
interpretation applicable to all systems of law. The weak j>ait ol 
the book is that, like so many of Zacliaiiae’s wrniks, it stops skoit 
-at the poiliffwheie the inquiiy would be most fiuitfuL Illustia- 
ttons aio taken tioiif Roman law ; we miss any adequate tieatment 
ol the pioblems which the forms of modem legislation raise. In 
1S06 appeared Die JVissenschaff der Gesefcgebuny, a fragment, 
which is a curious outcome of the French Involution. ^ Imposed 
*hy the oveithrow oi decay of the foices which had hitheito held 
society together, he looked about for a bettei substitute foi thorn 
than politique de circonstancc ofiered. Many of Zachariae’ s maxims 
seem fanciful; tliere aie divisions which do not elucidate, and 
distinctions made apparently /or their own sake. But the woik is 
iifteresting ; it shows that the author was groping after the prin- 
ciple of utility as the guide of the legislator ; the study of veiy 
ditfeiont facts had bi ought him independently to much the same 
conclusion as Bentham had reached. Zachaiiae’s last woik of 
importance was Vie rug Bitch cr vom Staafe, published in 1839-42, 
with the motto non omnis mo nan. This was his favomite work, 
and is the oue*to which his adinireis point as his enduring monu- 
ment. Undoubtedly it contains much audition and, wdiat is laiei, 
many enigma! ideas as to the fuime of the state and of law r . It 
has been compared to VEspnl dcs Lo% s, and Zacliaiiae, in spite oi 
his pedantry, has som^ tincture of the discursive brilliancy of 
» Montesquieu. It coveis no small part ol the field of Buckle’s first 
volume of the History oj* Civilisation. The reader will, however, 
seek in vaSi for any older or system in some of the chapters of 
VierJg Buthcr vom Stcmte . He was recasting many of his ideas 
as he wrote, and the book ends befoie the process is completed. 
Among the most esteemed of the w T orks of Zachariae is that on 
Sfaatsieeht , of the oiiginality of which he was proud, and his 
treatise on the Code Napdtton, a marvellous work, considerirrgfilf 
was composed by a German professor wdio did not much concern 
himself with this subject till somewhat late in life. There are no 
fewer than three French editions of his book, and it has boon trans- 
lated into Italian. Zaehaiiae edited with Mittermaior the Kritische 
Zcitschrifl jiir Dechtswissenschaft %nd Gesefogebung des Auslandes, 
and the introduction which ho wrote illustrates his wide reading 
and his constant desire for new light upon old problems. 

Zachariae exhibits the best and the worst sides of German juris- 
prudence : there is the desire not to base generalizations or con- 
j elusions on the peculiarities of any one system, but to master the 
! whole facts. He does not assume a distinction or classification of 
Boman law to bo necessarily scientific. He seeks real reasons ; he 
avoids the English lawyer’s favourite fallacy of proving idem per 
idem , of seeking to show the reasonableness of anything by saying 
the same thing again in different language. Though a scholar, Zaeh- 
ariae has not the weakness of exaggerating the importance of what- 
ever is rare or unpublished, and liehas no delight in barren erudition. 
Himself a learned pandectist, he had cast aside his countrymen’s 
proneness to find all things in the Corpus Juris. His books, how T - 
ever, have the failings of so many German works on law. They 
W'ant actuality ; they have little relation to the facts of life. They 
are leavened by metaphysics — often very bad metaphysics, and not 
always by the same system. Nor is he a clear thinker. We are 
nevei sure what is his notion of the province of jurisprudence ; his 
favourite idea appears to be that law creates among men an order 
similar to that which Exists in the physical world, and that it is a 
security !br the freedom of man’s will The influence of Kant is 
observable in all his woxks. In his later that ofjlegel also appeal’s ; 
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and his mental changes do not end there. lie does not indec <1 say, 
“Hack to Montesquieu; study tacts, the simplest and primitive 
facts above all ; adopt his method, and impiove upon, it ; ” but tlut 
is the vise spmt ot some ot his later works. UntoitunatLdy he 
dul not fulfil the pionnse which they fontam. lie had not learned 
to distinguish sharply between the science and the piaetiu»l*ait ol 
jurisprudence, and we aic never certain in what capacity he speaks. 
Hi had not conceived ileai ly the tiutli that society toims one whole, 
th.it the phenomena of law at any given time or plaee aie not acci- 
dents but the outcome of a long tiam of events, that, so legaided, 
they are as mu< h susceptible ol scientific treatment as the tacts of 
language, and that a tieatiso on botany or, still moie, one on ( om- 
paiative philology is a better guide to whatfj] unspi udenc c»may >et 
be than a volume of Hugo or even Austin It was made a lepioaeh 
to Zachaiiae that he changed his opinions. lie did 1 so ; •St was a 
sign of his single-mindedness and listless euiiosity. It is also*one 
ol the leasons vdiyhis woiks aie now little read. They opened 
paths, and* they were superseded by others which could not have 
existed without them,, 

Thuo is no ^deqiuie account of Zaehaiiae and Ins woiks; tin* brsl aie 
liolnnt \i.m Molil’s (h^hnhtt w. Lihuttur ilir Stunts wisunsduijtui (lS5j-nS) and 
Cliailes Biodici’s IL S' Zudunua, sa VpL et sr s Chuvrt s> (1870). (J. M|.) 

ZACHAHIAS, St, pope from 741 to 752, w r as a Greek 
by birth, and appears to have been on intimate terms 
with Gregory III., whom he succeeded (November 741). 
Contemporary history dwells cliefly fm his great personal 
iniluence with the Lombard king Luitprand, an<J with his 
successor Itachis ; it was largely through his tact in deal- 
ing with these princes in a variety of emergencies that thei 
exarchato of Ravenna was rescued from becoming pag't of 
the Lombard kingdom. A correspondence, of considerable 
extent and of great interest, between Zacharias and St 
Boniface, the apostle of Germany, is still extant, and ^hows* 
how great was the influence of this pope on events then 
passing in Branco and Germany : he encouraged the deposi- 
tion of Childeric, and it was with his sanction that Boniface 
crowned Pippin as king of the Franks at Soissons in 752. 
Zacharias is stated to have remonstrated with the emperor 
Constantine Copronymus on the p^rt he had taken in the 
iconoclastic controversy. Ho died 14th March 752, and 
was succeeded by Stephen II, 

ZAIRE, 1 or Congo, designations of the river now gener- 
ally know r n under the latter name (see vol. i. pi. II.) This 
river system occupies a large part of equatorial Alrica, — 
1,540,000 square miles according to^t probable estimate; 
and in the length of its course (sonje 2900 miles) and the j 
volume of its discharge (1,500,000 or at least 4,200,000 
cubic feet per second) the river rank* among the most im- 
portant in the world. 2 * The history of the exploration of 
the Congo basin is a matter of yesterday and to-day ; and 
in several directions the exact limits, with the relations of 
the affluents fco the system, have still to he determined. 
The mouth of the river lies on the west coast of the con- 
tinent in 0° S. lat. and 12° 25' R long. The head- waters 
of its most eastern stream (Malagarazi) rise only 370 miles 
from the Indian Ocean. The course of the main river de- 
scribes a vast bow, the central portion of which lies as far 
north as 2° N. lat. 

To the north of the Lokinga or Mushinga Mountains, a 
range, reaching about 6000 feet in altitude, which sends 
its southward drainage to the Zambesi, lies Bangweolo 
(Bemba, Shuia, or Chama) Lake, at a height of 3700 feet 
above the sea according to Livingstone, or 4300 according 
to Ciraud, It has a very irregular outline. Nowhere 
more than 18 or 20 feet deep, it is nevertheless fed by 
several large rivers, of which the Chambesi or Chasi ranks 
first. Livingstone, who discovered the Chambesi in 1867 

1 Zaire is a Portuguese corruption of a native word. It is doubtful 
whether Congo was first the name of the kingdom or of the river ; 
accoiding to Janko (P&termann's Mitteilungm , 1888), ike word prob- 
ably means originally a u ^pear.” Stanley called the river the Living- 
stone ; but this designation has not become popular. 

2 Dr Murray of the “ Challenger ” JSxpeditilu estimates the mean 
annual discharge of the Congo at 419*291 cubic miles, making it in 
this respect only &ec<a*d to the Amazons (Scot 1. Cfeog. 1887)* The 
annual raiufall^f the basin he pats at 1213*344 cubic imles. 
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in 10 9 34'$. lat., describes it as “ flooded with clear water, 
not more than 40 yards wide, showing abundant animal 
life in its waters and on its banks.” Its head-sti earns 
drain the country between the south end of Lake Tangan- 
yika and the north end of Lake Nyassa. 

From the south-west extremity ot Lake Bangweolo issues 
the Luapula, which is generally regarded as the main head- 
stream of the Congo. It is about 20 feet deep and 200 
yards wide. Our knowledge of its course is still imper- 
fect, though from Giraud /1S83) and Capello and Ivens 
(1884-85) we learn that it is interrupted by dangerous* 
rapids (at Mambirima, &c.) ; and there is no doubt that it 
is gradually deflected northwards and is the main affluent 
of Lake Moero. This extensive basin is quite different 
from Lake Bangweolo : its southern end is situated in a 
low marshy plain and the difference between high and 
low water level is as much as the whole depth of Bang- 
w&olo. From north to south the total length is upwards 
of 90 miles, though during the rainy season vast additional 
tracts to the *outlr are tinder water. Several considerable 
affluents fall into the lake from the east. The ri\er has 
not been followed between LaJ^e Moero and Lake Lanji ; 
but near the latter it is known to receive the Kamirondo 
from the left and Ihe Lukngu from the right. 

The basin of the Tanganyika is a “vast chasm enclosed within 
■mountain ranges or dills, often rising steeply fiom the shore and 
terminating in elevated •plateau*,” with deaths of 300 or 350 
fathoms. The total length is 380 miles ; and, while the northern 
endnairows to about 10 miles, the width towards the con tie is from 
30 to 50 miles. The islands are few and unimpoitant, ami, except 
at the gu at peninsula of Ubwaii on the west coast, near the nor them 
end of the lake, the shore line is remarkably regular. The water 
is perfectly fiesh. Of th» various settlements ou Tunganj’ika the 
most impoitaut is Ujiji # ( 4° 54' S. lat. on the east coast), wlihli 
formerly gave its name to the lake. ik It is the terminus,” in the 
words of Captain Hore, w of what for many years w r as tlft only 
safe and well-known route from the East Coast of Africa to the lake, 
and an important station upon a line oi # ti afln*, geographically suited 
and t>y common consent adopted as convenient, right acioss tire 
continent.” Another point fit interest is Kareraa (in 6° 50' 8. lat , 
on the eastern shore), originally a station of the Airman Intel na- 
tional Association. A lighthouse has als# been erected on Kavala 
Island. * • 

The connexion of *Tangar lyikaVitli the system of the Congo is 
c*re of the most curious posits m Central African hydrography. 
When Livingstone and Stanley w T cfe at Ujiji ill 1871 the level of 
the lake was low. Between that date and 1874 it appeals to have 
risen greatly, as Commander Camel on »foun<l that the Lulwrga 
(mouth in 5° 35' S. lat ) w T as*aeting as an overflow’ pipe. In 1874 
Stanley obtained further pi oof of the increase of the lake;, thic <* 
palm-trees which had stood in the market place of Ujiji in 1871 
w r ere then 100 feet in the lake* and tko^md beach <^ver which lie 
had walked with Livingstone was over £ Ju& But his careful exa- 
mination of the Lukuga outlet slaowed (curiously enough) that 
there was no distinct outflow’ from the lake, though he thought it 
pretty certain that the Lukuga had at one time been an effluent 
and that it was about to resume its old function. In Mai eh 1879 
Captain Hore placed a gauge on the shoic at Ujiji By tho 27th 
of May he found tho waters had fallen 2 feet, and in August 1880 
they reached a point 10 feet 4J inches below the oiiginal mark. 
They were still subsiding in 1880. 

The Lukuga outlet seems to be a comparatively modern formation. 
Tbe portion towards Tanganyika appears to have been originally a 
stream flowing into the*lake, all its affluents still having a lako- 
wurd direction, while the section towards the Congo was a minor 
tributary of that river. At what period and by what circumstances 
the affluent was turned into an emissary it is hard to determine. 
Stanley proposed the bold theory that Tanganyika at one time 
consisted of two divisions, one at a higher level than the other, 
and that tho sudden destruction of the barrier caused tlio lower 
lake to rise with such violence as to force a passage up the Lukuga * 
and across the ridges to tho Congo. Captain Storms suggests instead 
that Lake Hikwa or Rikwa (discovered by Joseph Thomson in 
1S30), which lies 50 miles to tho east of Tanganyika, w r a& more prob- 
ably the source of the inundation. A visit to the plain of Kataui 
convinced him that this must at one time have formed part of Lake 
Hikw T a, then about three times its present size. About 12 leagues 
N.N.E, of Karemahe says there is a gap in the chain which sepa- 
rates the basin of the smaller from that of the larger lake. Not 
improbably, however, no such cataclysm as that proposed by Stanley 
or Storms is really necessary to account for»the Lukuga pheno- 
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Below Live Luyi them is anothci jnition of the stieam 

1L urn x^ bit l, 1 til hem trio junction ot the Luama, a 
mu tOO yaids wik nt its mouth ( i bout i° S ht) the 
wh>k couise ot the C n 0 D cbwn tr the Atlantic (1SOO 
imk ) is known Vt \y ia a n\e the channel is about a 
mile \\ i It, w ith (aicoidm^ 1 a Stanley ) a \ oliime ot 2 j 0,000 
arbic leet pel sec on l Vs it flows n ithwaul it icceivts 
the Flilx, tbe Ulmdcj the and the Altuiduku Lilu, all 

of model ite impoitanct The tnst tomb of raueli mtciost 
is the suies ot cxtuacts known as the Stanley Falls, 
situated at the equator The hist cataiaet ocerns just 
after the Con 0 o has ic coved the F>lack nver and the 
Leopdd mtr about 0 miles tuthei down folfow m 
snnewhat iipid su< M e*^sion the second, thud, foiuth, a»d 
hfth , and then the uvei is dnided into two by the lai n o 
inhabited island ot A^ama The sixth cataract, caused by 
a bioad dyke ot ^leenish shale, does not oeeui ioi upw aids 
of 20 nules, and between tlie sixth and seventh theie is 
% distance of 23 nules 2t the last of th%e the Con^) 
is about 1300 yaids broad, of which fidth 40 yaids is 
occupiel by the n 0 bt bianeh, 760 yards by the island of 
Wcmy a and 500 y aids by the mam nvei The fall is only 
xbrnt 10 feet, bat the enoifaous iff ass of water, and the 
ninow limits to winch it is suddenly conti acted, make xt 
much mwe imposing than many a fai loftici cataract 
Atfcei passing the tails the hist great left-hand ♦affluent 
is the Lubilash or Bobko, hist ascended by Grenfell m 
1 '*>84 to the neighbourhood ot 1° 30 * Next we come to an 
important light hand affluent, the Amwimi, Aiawhmu, or 
Liyum, whieh is now i eco^mzed as identical with the 
Ncpoho, disco\eied by Tunkei m the s >uth of the Monbuttu 
temtory About 24 30 F lat this stieam, w hich discharges 
158 850 cubic fret pei second, ismtenupted by the Yam 
bug a Falls , but above the falls Stanley m 1887 found it 
navigable foi his stce 1 boat Another right hand affluent 
of similar xauk is the Itimoni ox Loika, ascended m 18S4 
by Grenfell toi 100 miles, as far as the Lubi Falls No 
othu tnbutaiy of e ]ual importance is known to exist till 
we come to the Lulon^o, about 45 miles north of the 
equator, toimed by tile junction of the Lopun and the 
Mxsra^a, which dram the countiy to the south of the great 
bend of the uva The Lopun is 500 yards wid£ at the 
confluence iyad has o^hpth of'' from 7 to 8 feet The 
Lulongo is 500 yard? wide at its mouth and higher up 
occupies a channel from one half to three quarters of a 
mile in width According to Yon Fianqois, xt discharges 
494,200 cubic feet pei second It was ascended m 1885 
by Gienfell, who dtscubcs it as commercially the most im- 
portant affluent of the Congo, on account of the value of 
its ivory and slave trade. Just to the north of the equatoi 
is the junction of th% Juapa or Clruapa, which Grenfell 
has followed as far east as 23° E long , a distance of 400 
miles This is Stanley's Black rivet ^ An unusual amount 
of geographical interest attaches to the next Congo tribu 
tary — the Ubangi oi Mobangi , if the latest reports aie to 
be trusted, it is tho lecipient of the wateis of the Welle 
Makua, the rim discovered by fecliwemfuith m 1870, 
which has ever since been one of the hydrographic prob 
Jems of the tune 2 Grenfell ascended the Ubangi in 
1885 lor some distance above tho rapids of Zongo, which 
are formed by the nver striking athwart a lme of hills 
running north west and south east, with peaks flora 600 

1 M&yBeTqtihakj, 18S6, or Scot Gm Vag,18b6 

* For tbe discmwon of the Welle piobluu, see Mom muni Geogra 
pktque, 1886, Jbttkos resume ot theones in Scot Ge)p Mag, 1888, 
Wifls’fc entasm of tho some 
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to 700 feet above the level of the stieam At this point 
the bieadth is reduced to about S00 yaids In 1886 M 
a an Gclo failed m his attempt to sui mount the Zongo 
lapids, but m 1888, accoidmg to the latest lcpoits, he 
succeeded m advancing sufflcicntly fai up the mu (which 
turns eastward at tho lapids) to piove its identity with the 
Welle Makua By this discovery the limits of the Con^o 
basin aie earned castwaid as fai as within 10 nules of the 
Nile it Yadelxi — the Welle being mamlv foimcd of the 
lubxli, a stieam about 80 yaids wide, whose head wateis 
use m iiiat nti b kbo*ikc*>d ° Quite a multitude of second 
aiy streams jom tho uppei couise of the Uban to i, and it 
conjmues to lecnve accessories fiom the noith and west 
till it nielli s in the lopgei mei, into which it is calculated 
to porn about 529,500 cubic feet per second Itshst ii G ht 
hand tnbutaiy pi obably drams the Tuklu swamp m 13 
E long The Nghm Mumda oi Loij, a cdfnpaiativ cly 
small liver draining the peninsula between the Ubangi and 
the Csngo, joins the foimei about 30 N lat , with a cunent 
100 yards wide and fiom 15 to 20 feet deep It was 
ascended by the te Hqpiy Beed J m 1886 as far as Mikutu 
(1° 20 N lat), where the* stieam, still 9 feet deep, was 
found to •be foimcd of a numbei of small ehannels issu 
mg from # a swampy forest The Ibangi, a u to ht hand 
•tnbutaiy of the UJiangi, was also navigated foi 60 miles, to 
a spot wheie the depth was still 10 feet, but the passage 
was obsti ucted by a bai i lei of ti ee trunks The ascent of the 
JOobay, which is about 200 yards wide and 13 feet deep at 
its junction w ith theUbangi m 3° 50 N lat , was interrupted 
at a distance oi 40 miles by a thiee^oot fall 

A shoit distance below the confluence of the Ubangi 
and Congo theie enteis 4:iom the left the emissary of 
kfantumba Lake, a considerable basm discovered by Stanley 
m 1883 and since examined by W H Bentley m tbe 
missionary ship £< Peace*" When the Congo is m flood theie 
is a back flow into the lake, and, as the whole countiy is 
very flat, it i^ quite possible that theie is a connexion both 
with the Uruki and Bussera, on the one hand, and with 
Lake Leopold II , on the other This latter lake is much 
larger, and is certainly connected southwaid with the 
Lukinje oi Lukatta, ^tributary of the Kassai 
* In its fuither corns# the Congo is joined by a numbei 
of moderate sized streams from the west Below Lukolela 
it spieads out into aT kind of liver lake 20 to 25 kil 
(12* to 15^ miles) wide, and along its left bank extends a 
swampy region, the chain of low wood covered hills winch 
has hitherto confined th£ valley retiring for a mile oi tw o 
In 3° 15 S lat it receives its last ^reat affluent — the Kassai 
or Kwa, which has recently been proved to be the most 
impoitant of the southern oi left hand, as the Ubangi is 
the most important of the northern oi light hand, tribu 
tariea The Kassai uses to the south ot 12' S lat and 
flows noith through Muata Yamvo’s kingdom In its 
upper couise it possibly receives an emissary from Lake 
Dilolo, which also sends a branch south to the Zambesi 
As it advances northwards it is joined by a large number 
of streams, all generally flowing northward The Kassai 
enters the Congo m 3° 10' & lat , with a depth of 25 to 
80 feet and a breadth of 600 yaids, at a height of 912 
feet above the sea The exploration of the system was 
carried out by Wissmann, Wolf, Yon Francois, and Mueller 
in 1883 85 The Kassai itself has been ascended as fai as 
the Wissmann Fall m 5° 40 S lat , and its course has been 
stiuck at Digundu in 10° & lat The Lulua, which joins 
it fiom the light, is known as high up as Kan^ombe I all , 
it is theie about 200 yards wide, but it does not become 
truly navigable till xt is joined by the Luebo The Ban 
kuiu, at^one time supposed to flow directly into the Cong o, 

3 See map illustrating tlie jouineae of Pi XV Junku, Proe Hoy 
Gfutgr Sac, 1887 * 
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enters the Kassai by two arras, 820 feet and 200 feet m 
breadth, in 4 17 b lat and 20° 15 L lon to , its bn 0 ht 
yellow waters framings strong contiast with the hi own of 
the hr & ei stieam The Ivuan^o, a fine stream, with its 
held waters m the same distnct as those of the Vassal, 
flows m a wondeilully straight course noith to jom tint 
livei m 17° 30 E long It was ascended by Mochow m 
1880 as fai as the locky led & e at Iukumshim insln , 
and, though it is only 3 feet hi to h* the same bamu pie 
\cnted the ascent of Grenfells steimei m 1887 
I oi 87 miles aftu ieeemn & ,the*Kassai oi <vwa the 
Con to o flows m a deep gor 0 e, betwtien banks sometimes 700 
tcet hi^h In 1° 5 S lat it entas btan^cy ^OooJ, an 
island studded lake 1117 feet abqve the sea e\j indn-g 
south w<*rd of the mam couise ot the rrvci Its inn is 
“formed by sun*s of peaked and pietiuesque me un tains, 
landing offtke scuthem side fiom 1000 feet to 3000 feet m 
height The b inks offer colsuloi able variety m chaiacter 
A staking obje(t on the north 1 ank is the Dovci Clifls, so 
named by St tnley from then white and glistening appeal 
ance, produced, liowcvei, not by cl^Ik but by sihei sand, 
the subsidence of which into tie watei lendtis appi oach to 
the bank sometimes dingeious low aids the l<*w er end of 
the lake the country on both sides becomes cgmpai atively 
low and flat, and at places swampy Qn the south side* 
however, stands the gieat led clifl of Kallina Point 'about 
50 feet high), so named aftoi an Austrian lieutenant 
diowned theie m 1SS3 Bound the point lushes a strong 
cuuent 7] knots an houi, diftieult to stem even* foi a 
steamer On the nvm, as it leaves the Pool, are situated 
(south side) Leopoldville, founded by Stanley m 18S1, and 
Brazzaville, a station established by the French exploicr 
De Biazza Below Stanley Pool the Congo be 0 ms to 
break through the coast langos, and fomis a long senes of 
lapnL and fills, often enelosed between lock} shoies, and 
even cliffs Among the more lmpoitant falls axe those 
named Mahmey, Zmga, Ntambo, TJataka, Hunzima, Isan 
gzla, Ngoma, and Yellala At Yellala, just abov e Vivi, the 
nver escapes into the lowlands and is nav liable* foi the 
rest of its journey to the sea (113 miles) Below Bora a 
(5° IS S lat ) it widens out and is interrupted by numer 
ous ishnds, but it does not bieak ^ip into seveial channels 
so as to form a delta, though there are various In eeks that 
appear os if they mi^ht yet become deltaic outlets Be 
tween Banana Point on the north and bhaik Point on the 
south the mouth ot the Congo has a width of 7 nulcs 
At Banana Point (at which thefe is not a vestige of the 
plant whose name it bears) theie is fan haibourage foi 
sea fcOing vessels &haik Pointy is also known as Padion 
Point, from the remains of a stone pillai (pa (Iran) created 
by the Portuguese exploi ei Diogo Gio (visited by Burton, 
1863, by Daunett, 1887) 

Tho exploi ition of tho Congo sy stem has been accompanied and 
followed by one of tho most remark ible political mo\eruent& ot 
modem tunes On 15th September 1876 tho Intern xtionil Alnc m 
Ass elation was constituted, unda tlie presidency of Icopold II , 
king of the I>d 0 nns, foi tho juiposo ot devising the best means 
of opening up equ atonal Ahica to avili/ition Lata on (2jth 
Novembei 1878) w ib founded unloi tho samo auspices a Coraite 
d Liudis du II rut Congo, which atteiwaidb boc line known as the 
International Association cf the Con b o It was as an nt of this 
issonation tint Mi Stanlov nuclei tot k his ejoch nnkm & abcent ot 
thouvei m 1879 In Seitembcr tho tirst j eminent stjtion of 
the assomtion was fonnled it 1 m , l in Duembei tho second at 
Jangila, and in May 1881 tho tlmd it Manymga Pheassocia 
tion was. iccogmzod as an independent tuntoml goveimnmt by 
tlic United 8 tales m Apnl 188i and by G mnnj m November of 
thosime yeai An mta national conference foi the regulation of 
tlu iclationb of the new state ml the vanous Bmopcan Govern 
ments was held at Beilm undei tho pi sidency of Pimco Pismauk 
(15th November 1881-26tli Lbiuaiy 1885)^ Hie pumanent neu 
' * 1 ' ' 1 f ■ ' ' 

1 See list ot stations— some of which hive been since al melon cl— 

in Scot Otogr Mi\j , 1835 

a 
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ti ilitj of the Gon b o State t mtoiy fi lorn of eommei e m the 
C)iiv,o l ism m l the al oliti >n ol the lai t tLade wae iiiion^, Hi 
mun pjoiuts est il lislic 1 1 y the ilemjoteiitiines In tlu close <1 
1831 ill l the enly j ufc of 1S3 tl c lssocnti n w is lu b m/cl 1>\ 
FuAmdQbthl) ecmlei l^Sl) Ifcalj Austin llun b u> thelsetlei 
hn lb Inn A In A], ill 13t> the L Igm thunbei of itjie 
seulativ s authouz d hn ^ Lcoj 1 1 to become soMitip ot tl e l ov 
btato — the union between L Lgum ml tie ti le putty 

leiscnil lip totil aiea oL^tl li it] en l nt fetatc cl th Coji^o 
is it is ofl cull} l bi^natcl is estm itel at 807 1- S]iu ml s 
an l itb i q ilatiou l lay It bmt 40 000 0 0 It 1 is a very limit l 
c tbl line l m b h nine I l* l\ Ii neh teiut \y on the i oith 
mil} i oitu n * b temtny the sc tl lie bouth m hint ab 
a omenlion 1 hn fum Nolli on th b utli I ul 1 thenva 
1 Ijw hu) i less the contm it to Lu n i 3 1 th ldith in 
I limit follows tl e fouitli j u 11 1 cf N 1 \ f n 17 ti <>0 J 1 i ^ 
lieneh t nitoi} o n^i s ill tl e n ith 1 ul ot tl nv i h m 
N^omli (lo J bu^ ) np tilikol li In 1388 th &tit mun 
t md lib win e oli ills l 1 1 il a foi e ot upwai Is of 1Q< 0 
lntne soldieis (/ mzil uis, lluissas, ml I u b ilis) It li s torn 
si u i # is oil the low l ( m b o ml in outlie iq [ i th v Inc ei 
tjio eomiiieice is as vet only f 50 <»00 th 4 }nnrq 1 c 1 itslan^ 
mdia lubbci lvoiy cifieo, p^ilni nuts mlcil ce] 1 u l wax As 
t) th jossil flit} ot de\clo[in^ the countn mt j a ^icat (. jnsutti i 
of huio] cm ) is, ilia has been much anl litta discussnu at 
the pic&eni stL^e it is ldnuttel that it 1 is no mine du t of 
value m suft i nt quu til^ li \x\ i i i lu b m]oifcitni3 Ilie 
jiva howevei'has leeently hecivriiovcd nug li foi soi g 
v ssels as far as jtxl Boma, ai In) sen us dill ultics in\ 

leen met l } the cn^inctis en 3 i 0 ed in buivevm 0 a l ulwa} ho n th 
bwt* < n^o up to Stanley 1 eol 

S e Sta 1 v Del trl C t e tinlThCo jo Joins n D L t fnl 7 
Tl > It t jo it n A t . lsss t i tli t 3 i li II t t Co ij I8SS W ss 
i ui W It A.c /tin i . ij 1 *bss 

Z1LEUCUS See Locki 

Z kMBESI, the mobt impoitant mei on the I ast Coast 
of Afn*a (sec \ol 1 pi II ), and the fouith 1 n^cst on the 
continent, diams duiing it& couise of about 1200 miles an 
area of 600,000 sqi<nre miles Its head streams, which 
have not }ct been iuliy c\ploied axe the Leeamb}e ol 
Iimlaji, rising m Cazemhe’b countr} , the Lun^oLun^o, 
which descends from the Mossamba Mountains, and the 
Leeba riser, flora the maish} £Ake Drlolo (1740 feet), 
situited between 10° and 12° & 1U and 22° and 23 L 
lon to These tht«e livers, lemforced by the Nhen^o, unite 
to form the upper Zambesi (Leei^nbye), which flows at 
fust southwaids and slrghtly^eaat wants thiou 0 h the Bnotse 
v alley, then turns prominently to tho cast near its junction 
w ith tho Chobe (ChiuQdo oi* Limanti), and passes ov ei 
the \ictona Falls Thence, as the middle leach of the 
Znnbesi, the nvci sweeps noith Ccjst tow aids Zumboand 
the Kebiabassa rapids above Tote, and Anally foims the 
lowei Zambesi, which cui\es southwaids until it lev lies 
the Indian Ocean at 18° 50 fe lad led chiefly ftoin the 
highland countiy which stretch ev>om Lake Ny issa to 
inner Angola, its chief tubuYnes are the Loan 0 wa and 
the Slnie, the last an important rrvci draining out of Lake 
FTyassa, and which m the diy season contains piohahly as 
great a volume of water as the Zambesi, and is much moio 
navigable Except foi an mttiruption of 70 miles at the 
Murchison cat u acts, the Shnc is open throughout its ri 
tne length to the lake * 

On the whole the Zambesi has a gentle cunent, and 
flows thiough a succession of wide futile villeys and 
uchly wooded plains , but, owing to the ten ace like 
structure of the continent, tho couise of the uvci is m 
tenupted from point to point by cataiacts and raj ids 
These foim senous, and m some cases msui mountable, 
hmdiances to navigation Those on the Iowa Zambesi 
begin with its delta The bai here was long held to be 
impassable, e\cf pt lo vessels of the shallowest draught , hut 
the difficulty was exaggerated partly thiou 0 h ignoiancc 
and partly in the interests of the Portuguese settlement 
of Quilxmane, which, befoie the ments of tho Kongone 
entrance were undei stood, had been already established 
on the Qua qua liver, 60 miles to the north The Zamlesi 
is now known to have four mouths, the Milambe to the 



766 ' Z A M- 

west, the Kftncpne, Hie Luabo, and the Tiinbwe. The hast 
of these, the Kougonc, has altered and the channel im- 
proved recently. There are at leabt 18 feet of water on 
the bar at high water neap tides; and steamers drawing 
15 feet, and sailing i essels drawing 3 feet less, have no diffi- 
culty in entering. The deep water continues only a short 
distance ; and, after Mazaro (60 miles) is reached, where 
the river has already dwindled to the breadth of a mile, 
the channel Is precariously open in the (by season as far 
is Senna (120 miles from the mouth) for voxels drawing 
feet. ITp to thib point navigation could only he suc- 
eeasfufty and continuously carried on by vessels of much 
lighter draught— stern- wheelers for preference with a 
draught of little more than 18 inches. About 90 miles 
from Senna the river enters the Lupata gorge, the im- 
petuous current contracting between walls to a width of 
scarcely 200 yards. Passing Tote (210 miles fronl the 
mouth with a buiootircourse), the channel becomes danger* 
ous at Kobrabassa, 9Q miles farther on. Prom the Kebra- 
bas^a rapids upwards, and past the Victoria JFalls, there 
arc occasional htretches of navigable water extending for 
considerable distances, while the upper Zan^besi with its 
confluents and their tributaries forms a really fine and ex-* 
tensive waterway. Like the Nile, the Zambesi is visited 
by annual inundations, during which the whole countty is 
flooded and many of the minor falls and rapids are then 
obliterated. r * # 

The chief physical feature of the Zambesi is the Mosi- 
oa-tunya (^ smoko sounds there”) or Victoria Falls, ad- 
mitted to be one of the noblest waterfalls in thoVorld. 
The cataract is bounded on three sides by ridges 300 or 400 
foot high, and the*e, along with the many islands dotted 
over the stream, me covered with sylvtm vegetation. The 
falls, according to Livingstone, aro caused by a stupendous 
crack or rent, with sharp and almost unbroken edges, 
stretching right across Iho river in the hard black ba^lt 
which here forms the bed. The cbft is 360 foet in sheer 
depth and close upon a mile in length. Into this chasm, 
of more than twice tht depth of Niagara, the river rolls 
with a deafening roar, sending* up vast columns of spray, 
which are visible for a distance of 20 miles. Unlike* 
Niagara, the Mosi-oa-tunya does nor terminate in an open 
gorge, the river immediately below tho fall being blocked 
at 8(5 yards distance by the opposing side of the (supposed) 
cleft running parallel to the precipice which forms the 
waterfall. The only outlet is a narrow channel cut-in this 
barrier at a point 117(^trds from the western end of the 
chasm and some 600 from ^ts eastern, and through this 
tho Zambesi, now only 20 or 30 yards wide, pours for 120 
yards before emerging into the enormous zig-zag trough 
which conducts tho river past the basalt plateau. 

The region drained by the Zambesi may be represented 
as a vast broken-edged plateau 3000 or 4000 feet high, 
composed in the remote interior of metamorphic beds and 
fringed with the igneous rocks of the Victoria Falls. At 
Shupanga, on the lower Zambesi, thin strata of grey and 
yellow sandstones, with an occasional band of limestone, 
crop out on the bed of the river in the dry season, and 
these persist beyond Tete, where they are associated with 
extensive seams of coal Gold is also known to occur in 
several places. 

- The higher regions of the Zambesi have only been visited by one 
or two explorers ; and the lower, though nominally in possession 
of the 1 ortunuese since tho beginning of the 16th century, are also 
comparatively little known. The Barotse valley or valley of the 
npper Zambesi is a vast pastoral plain, 3300 foot above sea-level, 
about 189 miles in length and 30 to 33 broad. Though inundated 
in the rainy season, it is covered with villages and supports eount- 
lessjiortls of entile. The Lumas who inhabit it are clothed with 
skins, work neatly in ivory, and live upon milk, maize, and sweet 
potatoes. In tho neighbourhood of the falls the tsetse fly abounds, 
so that tho Batoka people who live there, and who are the only 


■ZAM 

arboriculturists in the country, live upon the products of their 
guldens. Zuuibo, on the north bank, and Chicova, opposite on the 
southern side (500 miles above the delta) ^ weie the farthest inland 
of tho Portuguese East African settlements, and are well placed for 
commerce with the natives. Founded by Pereira, a native of Goa, 
these settlements were ultimately allowed to go to ruins ; but Zurnbo 
has been recently re-occupied. The once celebrated gold mines of 
Parda Pemba are in the vicinity. Tho only other Portuguese settle- 
ments on tho Zambesi aie Tete and Senna. Tele, formerly a 
large and important place^now nearly in luins, still possesses a foit 
and several good tiled stone and mud houses. Thither Poituguose 
goods, clueiiy wines and provisions, are carried by means of canoes. 
The expends, which incjjido ivory, gold dust, wheat, and ground- 
nuts, aie limited owing to th<? difficulty of tiansport ; but this diili- 
uilty is wb iifemmountdbft, for Tete lias been twice visited by 
snull.steam vessels. Senna, farther down the river, a neglected 
and unhealthy village, has suffered much (iom political mismanage- 
ment, and has ceaseless troubles vitli tho Landeens or ZijJus, who 
own the southern hank of the river and collect in lone eveiy year 
to exact a heavy tribute-money. The industrial possibilities ol the 
lover Zambesi, and indeed of the v hole river-system, aie enormous. 
India-i ubber, indigo, archil, beesi^ix, and calumba loot are plenti- 
ful, and oil seeds and the sugar-<ane could be pioduced in sufficient 
quantity to supply the whole of Europe. 

The Zambesi region was known to the mediaeval geographers as 
the empire of Honomotapg., and the courso of the livei, as well as 
the position of Lakes N’gami anS Nyassa, was filled in with a rude 
approximation to accuracy in the eailier maps. These wore piob- 
ably constructed from Aiab information. The first European to 
jusit the upfo* Zambesi was Livingstone in his exploiation fiom 
Bediuanaland between 1851 and 1853. Two or three years later 
he desdfended tho Zambesi to its mouth and in the conise of this 
journey discovered the Victoria Falls. In 1859, accompanied by 
Dr Kirk (now Sir John Kiik), Livingstone ascended the liver as 
left* as tho falls, after tracing the couise of its main tributary tho 
Shire aild discovering Lake Nyassa. The mouths of the Zambesi 
were long claimed exclusively by the Portuguese, but in 1 8b8 the 
British Government opened negotiations with Portugal to have the 
liver declared free to all nations. (II. D.) 

ZAMOBA, an inland province of Spain, one of the three 
into which the former province of Leon has since 1833 
been divided, is bounded on the W. by Tras-os-Montes 
(Portugal) and Orense, on the N. by Leon, on the E. 
by Valladolid, and on the S. by Salamanca ; its area is 
4135 square lffiles. It is traversed from east to west by 
the Douro, which receives within the province the Val- 
deraduey and the Esla on the right and the Guareua on the 
left; the Tormes also ^skirts the south-western boundary 
for some 25 miles. Except in tho north-west and west, 
where it i» entered by spurs from tho Cantabrian chain 
(Sierra de la Culebra ajid Sierra do Pena Negra), the pro- 
vince is flat ; its lowest point is 1070 feet above sea-level. 
Its plains, especially the “ tierra de campo ” formed by the 
valley of the Esla, yield large quantities of grain and 
pulse ; wine and flax are also produced ; and on the higher 
grounds large numbers of merino sheep are fed. The 
industries of Zamora are •unimportant.^ Tho province is 
traversed by no railway except that connecting its capital 
with Medina del Campo on the northern line. There are 
eight partidos judiciales and 300 ayuntamientos ; besides 
Zamora (see below), the capital, there is only one town, the 
historic city of Toro (7754), with a population exceeding 
5000. The total population of the province in 1877 was 
250,000. ‘ 

ZAMOBA, capital of the above province, is situated 
2000 feet above sea-level, on the right bank of the Douro 
(here crossed by a bridge of seventeen pointed arches) a 
little below its junction with the Valderaduey, 57 miles by 
rail west by north from Modina del Campo and 182 miles 
north-west from Madrid. The population in 1877 was 
13,632. It has a small but fine Bomanesque cathedral 
(completed about 1174) and an ancient castle, as well as 
several other interesting churches of the 12th century. It 
is the seat of a seminary and an academy of engineering, 
and has unimportanklinen and woollen manufactures. 

In the e£riy period ortho Christian re-conquest Zamora, from its 
position on the north of tho Douro, was a plane of considerable 
strategic importance. It was taken fiom the Arabs Alonso the 
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Catholic in 748, but was again held by them for short periods in 
813, 939, 963, 984, and 986. It was entiiely lepaired by Fozdinand I., 
who in 1061 gave it to his daughter Doha Uiiaca. Alter his death in 
1065 Sanclio disputed possession with his sister and laid siege to the 
town, but without success, although the fatuous Ruy Diaz do Rival* 
was among his waniois, and indeed at this time lcceived his title 
of El CuL Campcadoi. The town became subject to Alphqnso YI. 
in 1073. 

ZANESVILLE, a city of the United States, the county 
seat of Muskingum county, Ohio, is situatecFbn both banks 
of the Muskingum river, at the mouth of Licking river, 
170 miles north-east of Cincinnati and 37 nearly due south 
of Cleveland. The surrounding* country is thickly popu- 
lated, the inhabitants being engaged in agriculture and in 
coal and iron mining. Zanesville has railway communica- 
tion by several lines. The population in 1 880 was 1 8, 1 T3, 
showing a gain of about 80 per cent, since 1870. 

Zanesville was founded about the beginning of the 19th centuiy, 
and in 18CM was made the county seat. From 1810 to 1812 the 
Ohio legislature met at Zanesville. It was incorporated as a city 
in 1855. Its growth prior to 1870 was slow. 

ZANTE, the ancient Z^cyotuus, an island of Greece, 
one of the Ionian group, in the Ionian Sea, in 37° 10' N. 
lafc. and 21° E. long., is 25 mites lorfg, about 12 broad, and 
64 miles round, with an area of 277 square ngles, and a 
population in 1879 of 44,522, and estimated in 1887 at 
48,000. Zantc lies 8 miles south of Cephal&nffa, forming 
with it, Leucas, and Ithaca a crescent-shaped insular ^roup, 
which represents the crests of a submerged limestone ridge 
facing the Gulf of Patras. At Ithaca, its northernmost 
member, the ridge almost touches the adjacent coast o*f 
Acarnania, with which it is geologically connected ; and at 
Zante, its southernmost member, it recedes about 15 miles 
from the coast of Elis in Morea. Zante is of somewhat 
irregular oval shape, with its ‘main axis disposed in the 
direction from north-west to south-east, and indented by a 
deep inlet at its southern extremity. The surface is mainly 
occupied by an extensive and highly productive central 
plain, skirted on the west side by a range of bare limestone 
hills from 1000 to 1200 feet high, which fafL gently land- 
wards, but present bold steep cliffs towards the sea, and 
which culminate northwards in Mount Skopos (1508 feet ?), 
the highest point in the island. Olathe east side the plain 
is also limited by a low ridge, which still justifies the* 
epithet of nemorosa , or the “ wooded,” applied by Virgil to 
Zacynthus. These hills are densely earthed to their summits 
with an exuberant growth of olives, figs, myrtles, laurels, 
oranges, aloes, vines, and other sub-tropical plants. Travel- 
lers sailing between this coast and the mainland describe 
in enthusiastic language •the charming effect produced by 
these masses of evergreen vegetation rising in long terraces 
above the surrounding waters, ar*l everywhere interspersed 
with pleasant homesteads and hamlets embowered in 
verdure. Nevertheless Zante, notwithstanding its Italian 
titlo of “ Fior di Levante,” is inferior in picturesque beauty 
to Corfu, owing to the less elevation of its lulls and the 
somewhat monotonous character of the great central plain. 
This plain, however, is highly cultivated, forming an almost 
continuous stretch of gardens and vineyards, varied here 
and there with a few patches of cornfields and pasture 
lands. Here is grown a peculiar dwarf vine, whose fruit, 
the “ currant ” (from “ Corinth ”) of commerce, forms the 
chief resource and staple export of Zante, as well as of 
the neighbouring mainland. In 1886 the currant crop for 
the whole of Greece was valued at £2,000,000, of which 
nearly one-fifth was raised in Zante, chiefly for the English 
market. The vino, which grows to a height of 3 feet, begins 
to yield in seven years and lasts for over a century. From 
the grape, which has a pleasant bitter-sweet taste, a wine 
is also extracted, which is said to excel a# others in flavour, 
fire, and strength. Besides this species, there ar<f nearly 
forty different Mods of vino and ten of the olive, including 


- Z A N • 767 

the kamdolia, which yields the best edible olive bony. F5r 
size, vigorous growth, and productiveness the olive tree of 
Zante is rivalled only by that of Corfu. 

The island enjoys a healthy climate; and, although time aie 
no peiennial streams, an abundant supply of goodwatei is obtained 
hom the uumeioua spungs, oi during especially in the eastern and 
cential distucts. Rut earthquakes aie hcquent and at iiCnes 
disastious. During lecent times the most distinctive weic those 
of 1811, 1820* and 1810; a«d, although the prevailing geological 
loi inations arc sedimentary, chiefly calcaicous, them heems no doubt 
that these distuibances aie of igneous origin. Othu indications of 
volcanic agency arc the oil spfmgs occurimg on the coast, and eun 
in the hed of clie sea near €ape Hliimui on the north side, a yd 
especially tho famous pitch oi bituminous wells ahead} mentioned 
by Herodotus (//?s£., bk. iv.). These have been pioductive through- 
out tho historic period and still y iolt L a con sulei able supply of pitch. 
They aie situated in a svamp neai the coast village or Cliien, and 
comprise two basins, with alternate labels of watei and bitumen, 
the lowei sheet of water appaiently communicating with the sea. 

Zairte, capital of the island, is a considerable seaport on the east 
side, with a population of 16,250 (1879). It occupies the site oi 
the ancient city of Zacynthus, said to^liave been founded by 
Zacynthus, son of a legendary Areadiau chief, Dai d anus, to whom 
w r as also attributed the neiglibounng citadel of Psoplns. Rut of 
this, as well its of the temple of Diana that formed} crowned the 
summit of Mount Scopus, no vestiges can now he discovered. 

Traditionally the island foimcd part of the tenitoiy of Ulysses, 
Adng of Ithaca, and at one time ft' appears to liavo also received a 
( olony of Acliceans hm Peloponnesus. Later it joined the Athenian 
hegemony ; but after the fall of Athens the democratic party was 
replaced by an oligarchy, which ruled in the interests of 8paita 
Under the Romans Zacynthus was included in the province of 
Epirus, and passed in nrtdiceval times successively from Byzantium 
to the Noimans (11th centuiy), the Oisini, counts of Cephalonia 
(after the 4tli ciusade), and the Tocco family, who held it with 
Cephalonia as vassals of the Neapolitan Angevme dynasty. In the 
15th century it was occupied by the Venetians, and was held by 
them till the fall of the republic in 1797. "Wrested ill 1799 by the 
Russians fiom the FrenJh, it w T a& soon after seized by tho English, 
and in 1815 constitute^ with the other Ionian Islands a “sept- 
insular republic” under British protection, till the union with 
Greece in 1804. 

The long Venetian occupation is reflected in the appearance, 
cliaiacter, and to some extent even thf language and religion of the 
ZaiAiots. Nearly all the aristocracy claim Venetian descent ; most 
of the upper classes are bilingual, speaking both Gicek and Italian ; 
and a considerable section of tho population are Roman Catholics 
of the Latin rite. Even the bulk of the^eople, although mainly of 
Greek stock, form in their soeia^ usd^es a fonnecting link between 
the Hellenes, whose*!anguage they speak, and the Western nations 
fey whom they were so loi#j mled. They have the reputation oi 
being industrious and enterprising but passionate and le vengeful, 
But no more high-minded, enlightened, and courteous people can 
anywhere be found than in Jhe ciielo of the Maddalcnas, Ter zCttis, 
Mercatis, and other families of Venetian lineage. 

See Balthazar Raimondmi, De ZctajiUhi Antiqintotib ^ ; 0. PanigopoiUo, 
Ihstotre de lit Civilisation Hellenujue ; S. de Nolliac, Let Dal mat le, its Iks 
Ion u lines, tec.. Pans, ISS2. • ^ ^ 

ZANZIBAR, or, more correctly, zfSSr citeb ail, a sultanate 
of east central Africa, which ^Ul recently comprised the 
four islands of Zanzibar, Pemba, Lamu, and Mafia (Monfia), 
together with the adjacent seaboard from about 3° N. to 10 3 
S. lat., with undefined limits towards the interior. But by 
the Anglo-German convention, signed in London on 
29th October 1886, the territory on the mainland was 
restricted to the strip of coa&tlancfe ten nautical miles 
broad, stretching from the mouth of the Miningani river at 
the bay of Tunghi, just south of Cape Delgado, northwards 
to Kipini at the mouth of the Tana, together with the 
isolated stations of Kisimayu (Kismayu), Brava, Merka, 
and Magdoshu (Magadoxo) on the Somal coast, each vvith 
a land circuit of ten nautical miles, and Warsheikh on the 
same coast, with a land circuit of five nautical miles. # 
Since then, however, further changes have taken j^lace. 
Tho sultan’s officers have been replaced in the seaports of 
Dar-es-Salaam and Pangani on the Zanzibar coast proper 
by commissioners of the German East African Association, 
to whom the customs of those places have been farmed ; 
the port of Tunghi below Cape Delgado has been claimed 
and forcibly occupied (1887) by the Portuguese ; the island 
of Pemba appears to have been ceded (May 1888) to the 
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recenily (‘liarterul BrLtKh "East African Coni] ‘any ; lastly, 
the st it ion of Kisimayu on tin* Somal coast is clamicd 
(Juno LSSS) !>} ltal} ju reparation. ol au atfnmt ottered to 
the Italian consul at Zanzibar. But, a-» defined J>y tlie 
above* inonuoiiul convention, tlie reduced dominions of 
tli i Milton liax o areas (in square miles) and estimated 
populations (1887) as nnd r:-- 
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Tlie political and commercial, as well as tlie geographical, 
rentro of the state is the fertile anrl densely peopled island 
of Zanzibar, which lies at a mean distance of 20 miles from 
the Swahili coast, between 5 W 40' and (3° 30' SI Lit. With 
the neighbouring Pemba (to the north) and the more distant 
Mafia (to the south) it forms an independent geological 
system, resting on a foundation of e^ialliue reefs, and 
constituting a sort of outer coast-line, which almost every- 
where presents a rocky barrier to the fury of the waves 
rolling in from the Indian Oean. All three are disposed 
parallel to the adjacent seaboard, from which they are 
separated by shallow waters, mostly under thiity fathoms, 
and strewn with numerous reefs dangerous to navigation, 
especially in the Mafia channel opposite the ItuJBji delta. 

Mafia itself is low and fertile, aid extensively planted 
with cocoa-nut palms. It is continued southwards by an 
extensive reef, on wfiiich stands the chief village, Globe, the 
residence of the gov ernor and of a few Arab and Hindu 
(Banyan) traders. Ohobp stands on a shallow creek inac- 
cessible to shipping. 

Zanzibar, the Unguya of the natives^, is not exclusively 
of coralline formation, ^but also presents several heights of 
a reddish ferruginous clay, ^rising in gentle slopes above the 
central plains. In tho south these heigh cs nowhere exceed 
400 or 450 feet ; but on tk§ northwest coast they develop 
a chain of hills disposed parallel to the shore and attain- 
ing elevation of a little over 1000 feet. The forests by 
which the island was formerly covered have mostly dis- 
appeared, and the greater part of the rich soil is carefully 
cultivated, yielding t annual " crops of corn, and four of 
ruanioc, the staple fuba of the people. There arc extensive 
cocoa-nut groves, and from '“India and Malaysia have been 
introduced the mangostoen, guava, durian, cinnamon, nut- 
meg, and cloves, all of which thrive well. The soil seems 
specially suited for the clove, which, although nearly 
destroyed by the terrific cyclone of 1872, has already re- 
covered from that disaster, and the annual export of this 
spice now exceeds £h0,000 in value. Although the fauna 
is almost exclusively continental, Zanzibar till recently 
possessed a distinct variety of Coloom (C. Jtirfdi\ which 
appears to be now extinct. 1 Some years ago a hippopo- 
tamus visited the island from the mainland ; but no car- 
nivora are now found larger than the serval and wild cat. 

On the east side o£ the island there still survivo a few 
..groups of Wa-Hadimu Bantus, who represent the aboriginal 
stock But elsewhere, and especially in the capital (for 
whieSi, see below), the population is of an extremely hetero- 
geneous character, including full-blood and half-caste Arabs, 
Indian “Canarians" (that is, half-caste Portuguese from 
Kanara on the Malabar Coast of India), Swahili of every 
sl#L&e, slaves or freedmeu from all parts of East Africa, 
Europeans, and Americans, (See Swahili.) 

1 II H. Johnson, The KilinifrJXjaro JSxpedUioii, p, 38, w 
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The neighbouring island of Pemba, intersected by 5° S. 
lit., is e\en more fertile, but much less cultivated, than 
Zanzibar. From the luxuriant vegetation which every- 
where clothes tho cliffs to their summits it takes the name 
of this “ Green.” The land is exclusively owned by great 
Arab proprietors, who work their plantations with scarcely 
disguised slave labour and export eonsideiable quantities 
of 'cloves, which hero also find a congenial home. The 
capital, Shaki-Shaki, which lies at the head of a shallow 
creek on the west side, is inaccessible to shipping. But at. 
Kiahi-Kcdii, at the i>oith r west extremity, there is a deep 
and wtll-sheltercd harlpur, though of somewhat difficult 
approach. Here resides the chief of the Arab landed 
aristocracy, who has hitherto been more of a vassal than 
a subject of the sultan, and W'hose allegiance has lately 
been transferred to tho British East African Association. 

Lamu also, tho fourth member of tho sultan’s former 
insular possessions, has ceased to fly the Zanzibar flag. It 
is a small flat island lying close to the mainland above the 
mouth of the O/i branch of tlie Tana delta, and appears to 
be now incorporated in tho adjacent German territory of 
Yitu land. Lamu, its capital, with a reported population 
of 15, 000, “has a fine harbour, formed by a long deep channel 
separating it from tho neighbouring island of Mandu. 

' aThe Zanzibar seaboard (now more generally known as 
the Rwahili coast) is a low-lying swnrnpy and alluvial 
region, rising gently from the sea towards the fiist terraced 
escarpments of the continental plateau. Owing to the 
numerous streams reaching the coast along this seaboard 
— Eovuma, LTkeredi, Umbi-Kuru, ritufiji, Rufu, Wami, 
Umba, and others — a great part of the surface consists of 
rich alluvial soil, densely covered with a tropical vegetation. 
Here the warm currents setting landwards from the Indian 
Ocean bring both moisture and heat, so that this coast has 
a higher temperature and heavier rainfall than tho Atlantic 
seaboard under the same parallels of latitude, 2 Thanks to 
these conditions, while the climate is oppressive and malari- 
ous, the vegetation is extremely luxuriant, assuming about 
tho marshy deltas the aspect of an impenetrable jungle of 
mangroves, reeds, and tall grasses, growing to a height of 
12 or 14 feet. A characteristic plant is the m&andarud or 
copal-tree of tho loworHLtufiji valley, which yields the best 
gum known to commerce. Other economic plants more 
or less extensively cultivated aro rice, maize, millet, the 
cocoa-nut and oil palm, besides several European species 
already acclimatized at Bagamoyo and other stations. But 
nearly the whole of this region is well suited for raising 
tropical produce, such as sugar, cSffee, cotton, indigo, cinna- 
mon, cloves, and other syjces. 

besides Dar-es-Salaam and Pangani^ surrendered to the 
Germans (see above), the chief stations and seaports, going 
northwards, areLmtH, Kilwa (Quiloa), Bagamoyo, Mombasa 
(Mombas), and Malindi (Melinda). Of these Bagamoyo 
is at present the most important, as the starting-point of 
travellers and traders for the interior. Here are also the 
headquarters of the French Roman Catholic missions in 
east equatorial Africa, with training schools, extensive 
plantations, and gardens of acclimatization. Kilwa, Mom- 
basa, and Malindi, great and flourishing emporiums under 
the Zenj empire, are now almost abandoned. This remark 
applies also to Magdoshu, the chief isolated station on the 
Soma! coast belonging to Zanzibar. 

From the earliest times of which there is any authentic record 
tlie whole of the seaboard from thoSomal coast to au unknown 
distance southwards was comprised within the dominions of the 
Zenj (Zang) potentates, who for centuries claimed and vindicated 
t he title of f Sovereign of tho sea.” From thorn the seabo ard 

2 Mean tempeiatuxe^of the West and East Coasts 72° and 80° Fahr. 
respectively » average annual rainfall at Zanzibar 60 inches ; at Loauda 
(Atlantic side) 36 inches ; rainfall at Zanzibar in I860 (exceptional) 
170 inches. * 
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itself took the name of zangueba.rf the Balfd-ez-Zenj, or “Land 
of the Zenj ” of the Arabs, a teim which thus corresponds to the 
Hm<lu-bar, or “land of the Hindu,” formeily applied to the west 
coast oi India on the opposite side of the in tei veiling Aiabian 
Sea. By lbii Batuta and other Aiab writeis the Zenj people them- 
selves aie spoken of in a general way as Mohammedan X^gioes ; 
and they are no doubt still represented by the scmi-civiliied and 
highly intelligent Mohammedan Bantus now collectively known 
as the S\\ alnli or “coast people.” Their cmpiie began to decline 
soon after the appearance of the Poituguese in tlft eastern wateis 
towaids the dose of the 15th eentuiy. To them tell in lapid suc- 
cession the gioat cities of Kilwa with its 300 mosques (1505), 
Mombisa the “Magnificent” (1505), and soon alter Milindi and 
Magdosliu tlio “Immense” (Ibn Bajtutajl On the inftis of the 
Poituguese power in the 17th eentuiy was built up that of the 
imams of Muscat, who luled over a great pait of soiTth iTrabia and 
the whole of the Zanzibar coast for over a century and £ b-jlt 
down to 1850. On the death of the imarni, or lathei the “sayyid,” 
Said of Muscat in that year his dominions weie divided between 
liis two sons, the African section falling to Majid, who was suc- 
ceeded in 18^0 by his younger brother Bargasli ibn Said, commonly 
known as sultan of Zanzibar. He lived long enough to witness 
the leeeut dismemberment of lira dominions, and in March 1888 
left to his son and successor, Sayyid Khalif, a more fiagment of the 
former poweiful Mohammedan euipiio On the East- African seaboard. 
The administiation of tho “ten-mile zone” oil the mainland, al- 
though leserved to the sultan by the An^lo-German convention of 
1886, was practically surrendered to the Germans in August 1888 
when the German East Afiiean Company hoisted tlieir flag jointly 
with the sultan’s at fourteen ports along this seaboard# 

See J. L. Krapf, 27cm Is, &c,, London, 1S.30 ; Baron von der Decken, Itehefi 
in t ht-Afnlct , Lcipsic, 1869; Captain R. F. Bm ton, T*c La le Lcqions of CuSal 
A/nca, London, I860; Keith Johnston and A. H. Keane, Afrua (*tanfoid 
benes), London, lS7b ; II. M. Stanley, Through the IJcnl Continent , London, 
is7b ; H. H. Johnston, Iht Kihnia-Njai o Expedition, London, lbS5; Joseph 
Thomson, To the ( evhal AJman Lutes, &c , London, lbbl. (A. H. K.) 

ZANZIBAR, capital of tho island and state of tli£ same 
name, is the largest qity on the African seaboard next to 
Alexandria and Tunis. It lies in sheltered waters, from 30 
to 40 feet deep, on the west sido of the island, in 6° 10' S. 
lat., about 25 miles north-east of Bagamoyo, its port on the 
mainland. It comprises two distinct quarters, — Shangani, 
the centre of trade and residence .of the sultan, and the 
eastern suburb occupied by the lowest classes (fishermen, 
porters, slaves, &c.), with a total joint population estimated 
in 1887 at about 100,000. Viewed from the* sea, the place 
presents a pleasant prospect with its glittering mosques, 
palace, white houses, barracks, forts, and round towers. 
But the interior is a labyrinth of yarrow filthy streets, 
winding through a dense mass of* hovels, a “ cesspool oi> 
wickedness Oriental in its appearance, Mohammedan in its 
religion, Arabian in its morals, . . • a fit capital for the 
Dark Continent.’ 12 Nevertheless Zanzibar, which is now 
regularly visited by several lines of ocean steamers, is the 
necessary centre of trade for the eastern seaboard, the 
focus of all exploring and«missionary work for the interior, 
the portal through which civilizing influences have hitherto 
penetrated into the eastern section of equatorial Africa. 
The imports, chiefly raw and bleached cottons and European 
wares, were valued at £1,220,000 in 1883, the exports at 
£800,000, of which £215,000 represented ivory, £153,000 
caoutchouc, £13,000 sesame seed, £10,600 cloves. In 
1885 the port was visited by 124 vessels of 115,500 tons, 
of which 49 of 60,674 tons were British. There are several 
Protestant and Roman Catholic missions stationed in Zan- 
zibar, the health of which has been much improved by a 
recently constructed aqueduct yielding a good supply of 
pure water. 

ZARA (Slav. Zadar)} an Austrian seaport, the capital of 
Dalmatia, and tho seat of a Roman Catholic archbishop 
and of a Greek bishop, lies on the Adriatic, 130 miles 
south-east of Trieste, opposite the islands of Ugliano and 
Pasman, from which it is separated by the narrow Channel 
of Zara. The promontory on which it stands is separated 
from the mainland by a deep moat, practically making an 

1 Mispronounced Zanzibar by the local BaTyana and ot^er Indian 
traders. 

* Prof, H. Diunuppnd, Tropical Africa, p. 5, 
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island of the site of the city. Down to # 1873 Zara was 
strongly fortified; but its ramparts have now been con- 
verted into elevated promenades, which command extensive 
\ lews to seaward and to landward. Of its four old gates 
one, the Porta Marina, incorporates the relics of a Roman 
arch, and another, the Porta di Terraferma, was designed 
by Sanmiehele. Tho general aspect of the town, which is 
oval in form, is thoroughly Venetian. The main streets, 
dividing it into four quarters, are straight and wide, but 
the side -streets are ill -paved and narrow. The chief 
interest of Z5ra lies in its churches, the most remarkable 
of which is the cathedral of St Anastasia, a fine Roman- 
esque basilica, founded by Doge Enrico Dandolo after the 
capture of the town in 1202 and finished in 1205. The 
churches of St Chrysogonus and St Simeon aro also in 
the Romanesque style, and St Mary’s retains a fine Roman- 
esques campanile of 1105. The old octagonal church of 
fjt Donatus, traditionally (but in all pi^bability erroneously) 
said to have been erected in the 9th century on the site of 
a temple of J uno, has been converted to secular purposes. 
Most of the* Roman remains were used up in tho construc- 
tion of the fortifications. But two squares are embellished 
*vith lofty marble columns ; a#Roman tower stands on the 
east side of the tfwn ; and some remains of a Roman aque- 
duct may be seen outside the ramparts. Among the other 
chief buildings are the Loggia del (Jomune, rebuilt in 1565, 
containing a public library* of 34,000 wolumes ; the old 
palace of the priois, now the governor’s residence; and 
the episcopal palace. The harbour, to the north-east of 
tho town, is safe and spacious, and it is annually entered 
by about 1200 vessels, of 185,000 tons, mainly engaged in 
the coasting trade, ffhe chief industry is the preparation 
of maraschino, mad§ from the marasco, or wild cherry, 
vitich covers the hills of Dalmatia. About 340,000J}ottles 
of this liqueur are exported annually. Glass-making and 
fishing are also carried on. Th^ population of the town 
in T881 was 11,861, of the commune 24,536. Almost 
all of these are qf Italian descent, and Italian is practic- 
ally the only language spoken in town. 

The foundation of Zara is asmb#d by tradition to the Librnni. 
In the early days tho Rornftn empire it became a ilouL railing 
^oman colony under the name of Jade r a, subsequently changed to 
JDiadora. It icmained uiflted wi*h the Eastern empire down to 
about the year 1000, when it sought tlic Venetian protection. For 
the next four eentuiies it was a bone of contention between ^nice 
and Hungary, changing ha&ds repeatedly. It was occupied by the 
Hungarians at the end of the 12th century, but was re-captured by 
the Venetians in 1202, with the aid of French crusaders on their 
way to the Holy Land. In *1409 it was finally j^irchased fiom 
Hungary by the island republic for lufi*iQ0 ducats. In 1792 it 
passed, with Venice, into the possession of Austria. Froih 1809 to 
1813 it belonged to France. 

About 15 miles to the south-east lies Zara Vecchia, or Old Zari, 
an insignificant village on the site of Biograd (White Town), foimeily 
the residence of the Croatian kings, but destroyed during the 
Hungarian- -Venetian wars. 

Comi nZara, e suoi Dintorm (Zara, 1878), and Fotise Storiche della Citta diZara 
(Zaia, 18So)> Loth "by Angelo Nam. 

ZARAGOZA, or Saragossa, ai* inland province of 
Spain, one of the three into which Aragon is now divided, 
is bounded on the N.E. and E. by Huesca, Lerida, and 
Tarragona, on the S, by* Terucl and Guadalajara, and on 
the W. by Soria and Navarre ; the area is 6607 square 
miles. It belongs wholly to the basin of the Ebro, by 
which river it is traversed from north-west to south-east. 
The main valley is bounded on the S.W. by the Sierra de 
Moncayo, which roaches a maximum elevation — the highest* 
in the province — of 7700 feet, and is continued in a South- 
easterly direction by the lower sierras of La Virgen and 
Vicor ; on the north-west are the spurs # of the Pyrenees. 
The principal tributaries of the Ebro within the province 
are the Jaldn, Huerva, and Aguas on tho right and tjie 
Arva and G&llego on the left ; the Aragon also, which flows 
principally through Navarre, has part of its course in the 
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north of thU province. At its lowest point, where the 
Eh 10 quits it, Zaragoza is only 103 feet above sea-level. 
The soil is in its level portions comparatively fertile, the 
chief productions being wheat, rye, barley, oats, hemp, flax, 
oil, and wine. Silkworms are bred; and on the higher 
grounds sheep are reared. There are considerable forests 
on’tho lower mountain slopes. Zaragoza has no manufac- 
tures of importance. The province is traversed hy tho Ebro 
Talley Hallway, which connects Miranda on the northern 
line with Lerida, Baicelona, and Tarragona, and has a 
1 »ranch to H uesca ; it also has commumcatioirwith Madrid; 
and *here are local lines to Carinena (south-west from 
Zaragoza) and to Puebla de Hijar (along the right bank of 
the Ebro). The Aiagon Canal, originally intended to con- 
nect the Mediterranean with the Atlantic, is open from 
Tudela (El Bocal) to a point below Zaragoza. There are 
13 partidos judiciales and 312 ayuntamientos ; of » these 
only Calatayud (11,512) and Zaragoza (see below) have 
more than 10,000 inhabitants. The total population of tlfe 
province in 1877 wa* 400,587. 

ZAIIAGOZA, capital of the above province, formerly 
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feet above ssa-Ievel, rich plain on the right bank of 
the Ebro, just above its confluence with the Huerva, 212 
miles by rail to the north-east of Madrid. The river is 
here crossed by a fine stone bridge of seven arches, erected 
in 1437, and another bridge — of iron — much needed for 
the convenience of through railway traffic, is projected. 
Seen from a distance, the eity with its numerous domes and 
towers has an imposing appearance, which it hardly main- 
tains on a nearer approach. The older streets are narro% 
gloomy, and ill paved ; the massive buildings formerly in- 
habited by the Aragonese nobility are either in ruins or 
turned into wood-stores and granaries ; and an air of poverty 
and decay pervades the whole town. By the river side 
there are public walks and avenues of poplar. The two most 
important buildings of Zaragoza are its cathedrals, in each 
«of which the chapter resides alternately for six months. 
La S*o (“The See”) is the older of the two, dating chiefly 
from the 14th century; its prevailing style is Gothic, 
but the oldest portion, the lower portion of the apse, is 
Byzantine, and Hxh facade is of the Late Pseudo-Classical 
style, by which so many churches in Spain have been dis- 
figured. The Iglesia Metropolitan del Pilar is the larger 
and more modem building, dating only from the latter 
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half of the 17th century ; it was built after designs by 
Herrera el Mozo, and owes its name to one of the most 
venerated objects in Spain, the “ pillar 19 of jasper on which 
the Yirgin is said to have alighted when she manifested 
herself to Santiago as he passed through Zaragoza. It 
has no architectural merit ; externally its most conspicuous 
features are its domes, which are decorated with rows of 
green, yellow* and white glazed tiles. The church of San 
Pablo dates mainly fr<*m the 13th centrny. Adjoining the 
church of San Felipe is the Torre Nueva, an octangular 
clock tower in diapeied brickwork, dating from 1504 ; it 
leans some 9 or 10 feet from the perpendicular, owing to 
faulty ferund&tions. Among other conspicuous public build- 
ings" are the municipal buildings, the exchange (Lonja), 
and the civil and military hospitals, which are among the 
largest in Spain. The university was founded m 1474, 
but its history has not been brilliant. To the yest of the 
town is the Aljaferia or old citadel, an irregular pile origin- 
ally built as a palace by the floors and also used as such 
by its Christian owners.. It was afterwards assigned by 
Ferdinand and Isabella to the Inquisition, and has since 
been used as barracks, a military hospital, and a prison ; 
it is now ^unoccupied and falling into decay. The chief 
manufactures of Zaragoza are silk, woollen cloth, leather, 
saltpetre, %«tp, and chocolate ; and there is considerable 
trS.de in agricultural produce, and in wine and spirits. 
The population of the town in 1877 was 84,575. 

Zaragoza, the Celtiberian JSalduba, was colonized at the dost of 
the Cantabiian War (25 B.o.) by Augustus, who gave it his own 
name, tCmarea Augusta , or Os&sctraugusta. It was a colonia 
immunis and the seat of a conventus jujidicus. No lemains of 
the ancient city have been preserved. It was taken by the Goths 
about 466 and in 712 by the Moois. In 1118 it was lecovered by 
Algnso el Batallador of Aragon after a siege of five years, during 
which the defenders were reduced hy famine to the direst straits. 
In 1710 Stanhope defeated the French under Philip Y. not far from 
the town. The most inexorable leeent events in the histoiy of 
Zaragoza are those which took place duiing the Napoleonic invasion. 
In 1808 the citizens rose against the Fiench, and, under the command 
of Palafox (q & ), defended the town for two months. The first 
siege was laised on 15th August 1808 ; but the respite then gained 
was not made use of to strengthen the defences, and, when tho 
enemy rtnewed their attack in greater force in December, the place 
was compelled to surrender (20th February 1809), after losing in all 
nearly 60,000 men. • 

* ZABLINO, Giosefhe or Giuseppe (15 17-1 590), 1 musi- 
cal theorist, surnamed from Ms birthplace, Zarlintjs 
Clodiensis, was born at Chioggia, Venetia, in 1517. 
Studying in his youth for the church, he was admitted to 
the minor orders in 1539 and ordained deacon in 1541 at 
Venice ; but he soon dented Mmself entirely to the study 
of music under the guidance of Adrian Willaert, then choir- 
master at St Mark’s. Willaert, dying in 1562, was suc- 
ceed by Cipriano dz Bore, on whose removal to Parma in 
1565 Zarlino was elected choir-master. Though now re- 
membered chiefly as a theorist, it is evident that he must 
have been famous both as a practical musician and as a 
composer ; for, notwithstanding the limited number of his 
printed works, consisting of a volume entitled Modulationes 
Sex Vocum (Venice, 1566), and a few motets and madrigals 
scattered through the collections of Scotto and other con- 
temporary publishers, he both produced and superintended 
the public performance of some important pieces in the 
service of the republic. First among these was tho music 
written to celebrate the battle of Lepanto (7th October 
1571). Again, when Henry III. of France passed through 
Venice on his return from Poland in 1574, Zarlino directed 
on board the “ Bucentaur ” the performance of an ode for 
which he himself had composed the music, to verses supplied 
by Bocco B$aedetti and Cornelio Frangipani. The ode 

1 Burney and Hawhfcis place Zarlino’s birtb in 1540, and his death 
in 1590. ♦Caffi gives the true dates. Mine himself tells us that he 
was ordained deacon in 1541. 
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was followed by a solemn service in St Mark’s, in which 
Zarlino’s music formed a prominent feature, and the festival 
concluded with the representation of a dramatic piece 
entitled Orfeo composed by Zarlino. When the church of 
S. Maria della Salute was founded in 1577 to commemo- 
rate the plague, he composed a solemn mass for the* occa- 
sion. Not one of these works is now known to be in 
existence ; the only example we possess of Zarlino’s com- 
positions on a grand scale is a MS. mass for four voices, 
in the library of the Philharmonic Lyceum at Bologna. 
He died at Yenice on 14th February 1590. • 

Fortunately for the science of music, Z&ilino’s theoretical writings 
have all been pieserved. Though he was hy no means nee fiom 
certain visionary ideas concerning the transcendental powers of 
music, in which the theorists of the 16th lentuiy delighted, Zailino 
was, in practical knowledge and intelligent application of scientific 
tiuth to the development of art, immeasurably in advance of the 
age in which he lived. His clear insight into the mathematical 
foundation of the scale placed Hm in direct antagonism to the 
leaders of the school of the Kenaissance, which, with Vincenzo Galilei 
at its head, blindly followed the mistaken reasoning of Boetius 
(see vol. xvii. p. 80), and adhered as £? matter of principle to the 
Pythagorean section of the canon. This difference of opinion, occur- 
ling at a critical period in the dewlopm&nt of art, made Zarlino 
many bitter enemies ; but he steadily maintained his principles in 
temperate and unanswerable argument ; and his theory is now 
accepted as the basis of modern art, while that of hi^opponents is 
utteily discarded. f 4 

Zarlino’s first theoretical work was the jfstitutioni Amwniche 
(Venice, 1558 ; reprinted 1562 and 1573).» This was followed by the 
Dimostrationi Armoniche (Venice, 1571 ; reprinted 1573) and hy 
the Sopplimenti Musicali (Venice, 1588). Finally, in a complete* 
edition of liis works published shortly before his death Zarlino 
reprinted these three treatises, accompanied by a Tract on Tatience , 
a Discourse on, the True Date of the Crucifixion of Our Lord, an essay 
on The Origin of the Capuchins , and the Resolution of Some Doubts 
Concerning the Correction of the Julian Calendar (Venice, 1589)A # 
The Istitutimi and Dimostrationi Armoniche deal, like most other 
theoretical works of the period, with the whole science of music as 
it was understood in the 16th century. JChe earlier chapters, ti eat- 
ing chiefly of the arithmetical foundations of the science, differ 
but little in their line of argument from the principles laid down 
by Pietro Aron, Zaceoni, and other early writers the Boetian 
school ; but in bk. iL of the Istrtutioni Zarlino boldly attacks the 
fxlse system of tonality to which the proportions of the Pythagorean 
tetrachord, if strictly carried out in practice, must inevitably lead. 
The fact that, so far as can now be ascertained, they never were 
strictly earned out in the Italian medicernl schools, at least after 
the invention of counterpoint, in no wis% diminishes the force of 
the reformers argument. The point at issue was, that neither 
in the polyphonic school, in which Zarlino was educated, nor in the 
later monodic school, of # which his recalcitrant pupil, Vincenzo 
Galilei, was the most redoubtable champion, could those proportions 
1 e tolerated in practice, however attractive they might be to the 
theorist in their mathematical aspect.* So persistently does the 
human ear rebel against the division of the tetrachord into two 
greater tones and a leimma or hemitone, as represented by the 
fractions f, £, %th that, centuries before the possibility of recon- 
ciling the demands of the ear with those of exact science was sajjs- 
fictorily demonstrated, the Aristoxenian school advocated the use 
of an empirical scale, sounding pleasant to the sense, in preference 
to an unpleasing tonality founded upon immutable pioportions. 
Didymus, writing in the year 60, made the first step towards estab- 
lishing this pleasant-sounding scale upon a mathematical basis, by 
the discovery of the lesser tone ; but unhappily he placed it in a 
false position below the greater tone. Claudius Ptolemy (130) recti- 
fied tliis error, and in the so-called syntonous or intense diatonic 
scale reduced the proportions of his tetrachord to f, Jf, — i.e., 

the greater tone, lesser tone, and diatonic semitone of modern 
music. 1 2 Ptolemy set forth this system as one of eight possible 
forms of the diatonic scale. But Zarlino uncompromisingly de- 
clared that the syntonous or intense diatonic scale was the only 
form that could reasonably be sung ; and in proof of its perfection 
he exhibited the exact arrangement of its various diatonic intervals, 
to the fifth inclusive, in every part of the diapason or octave. The 
proportions are precisely those now universally accepted in the 


1 Ambros mentions an edition of the Istituiioni dated 1557, and 
one of the Dimostrationi dated 1562. The present writer has never 
met with either* 

2 We have given the fractions in the order in which they occur m 

the modern system. Ptolemy, following the invariable Greekfmethod, 
placed them thus — U, This, however, made no difference in 

the actual proportions! 
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system called p ‘just intonation.” But this system is piacticable 
only by the voice and instruments of the violin class. For keyed 
or netted instiuments a compiomi&e is indispensable. To meet 
this exigency, Zailino proposed that for the lute the octave should 
be divided into twelve equal semitones ; and alter centuries ot dis* 
cussion this system of “equal temperament” has, within the last 
thirty-five yeais, been univci sally adopted as the best attainable 
for keyed instruments of every description. 3 

Again, Zailino was in advance of his age in his classification ot 
the ecclesiastical modes. These scales weie not, as is vulgazly sup- 
posed, wholly abolished in favour of our modem tonality in the 
17th century. # Eight of therm it is true, fell into disuse ; but the 
mediaeval Ionian and Hypo-icmian modes are absolutely identic^ 
with the modern natural scale of 0 ; and the JEolian and Hj po- 
oeolian modes differ fiom our minor scale, not in constitution, hut in 
treatment only. Mediaeval composeis, how evci, regaided the Ionian 
mode as tlfe least peifect of the senes and placed it last m older. 
Zailino thought differently and made it the fiist mode, changing 
all the others to accord with it. Hr* numerical table, theietoie, 
diffeis |roru all others made before or since, prophetic ally assigning 
the place of honour to the one ancient scale now recognized as the 
foundation of the modern tonal system. ® 

These innovations were violently opposed by the apostles of the 
monodic school. Vincenzo Galilei led the attai k in a tract entitled 
Discorso Intorflo alle Opera di Messer Gioseffe Zarlmo , and follow ed 
it up in his famous Dialogo , defending the Pythagorean system 
m very unmeasured language. It w-as in answer to these strictures 
that Zarlino published his Sopplemfiiti . 

ZEA. See Ce^S! 

ZEALAND, or Sjaelland, the largest and most easterly 
island of Denmark ( q.v .), is separated from Ftnen on the 
west by the Great BSLt and •from Sweden on the east by 
the Sound ; its greatest length from north to south is 81 
miles, its breadth 65, and its area 2636 square miles. 4 Its 
surface is for the most part undulating, but on the whole 
little above sea-level; the highest elevations are in the 
south-east, where Crdtaceous hills (the oldest geological 
formation on the island) reach heights of upwards of 350 
feet. *The coast is indented by numerous deep bays and 
fjords : the Ise fjord in the north in particular, -with its 
branches the Boeskilde fjord on 4he east and the Lamme 
fjora on the west, penetrates inland for about 40 miles. 
There are no rivers of importance ; but several large lakes, 
the most considerable being Arre ai*d Esrom, occur in the 
north-east. The goil is ferti]p alid produces grain, especi- 
ally rye and barley, in great abundance, as well as potatoes 
and other vegetables, aiM. fruiA. Agriculture and cattle- 
raising, along with some fishing, are the leading occupa- 
tions of the inhabitants ; Jinen is alrftost the only articlS of 
domestic industry. The population in 1880 was 610,000. 
The principal towns, besides Copenhagen (q.v.), the 
capital (234,850 inhabitants in 4£80\ ar% Boeskilde 
(5893), formerly the capital and stilltfffe see of the primate; 
Elsinore (8978); Slagelse (6<?76), a great agricultural 
centre ; Soro (1464), formerly the seat of a university and 
still educationally important ; and Korsor (3954), the port 
for mail steamers to the mainland, connected by rail with 
Soro, Roeskilde, and Copenhagen. 

ZEALAND, the most westerly province of Holland, is 
bounded on the north by South HoKand, on the east by 
North Brabant and Belgium, on the south-east and south 
by Belgium, and on tie ^est by the North Sea* Its area 
is 689 square miles, the greater part of which consists of 
the islands Schouwen, Duiveland, St Fhilipsland, Tholen, 
North, South, and East Beveland, Wolfaart&dyk, and Wal- 
cheren. The greater part of the surface is below sea-level. 
The westward coasts of Schouwen and Walcheren are « 
partly sheltered by dunes; but the province is mainly 

8 It was first used in France, for the organ, in 1835 ; in England, 
for the pianoforte in 1846 and for the organ in 1854, Back had 
advocated it in Germany a century earlier ; hut It was not generally 
adopted. 

4 The province of Zealand and Moen, which includes the island $1 
Samso as well as that of Moen, has an area of 282$ square miles and 
a population of 721,703 ; the “ stiff " or bishopric of Zealand includes 
also the island of Bornholm. # 
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d penduit’fon piotection fiom tlic ^ea ou* its ‘utihcnl 
dykes, winch lnic a total 1 n^tii ot 300 miles, and on the 
tepm of vhnh upwnds ol AsOOOO is spent muuilly 
r f io s il consists of a futile sea chy (see vol \n p 62), 
winch spiel dlj fix oms the \ loducti m of w heat , much i> e 
unis > iulti\ ited, as w oil as 1 nley (f 31 maltin^), Leans and 
l c ue, ih\ ind nnd lu C tttle md sxnne no ie tied, and 
daily iioduu is Lively exputed, but the sheep of the 
pounce aie null and then wool indifferent The nidus 
tnes (linen \ un spmnm^ divfciftmg, buwm| salt lcfiniiig, 
•diq building lie comp uitn tljr imnnpoitant The m 
habitants, who still letam nun} qnmit anel aichaie 
p ealnrities of nnnnei and di ss, speak the \autty ot 
Dnteh known as Low liankish (see vol xn p 84) Ihe 
capital is Mideielhui^ (population lb, 37b in 1^S7), m 
Walcheicn, wliae dso is dlushin 0 (12 00o) The total 
population of the pi ounce in lbb7 was 19^,567 t 
ZEP>R V In th<*aifcicle Hoist, (vol \n p 175) the 
^eneial zoaloguai Tjid anatomical chauctcrs of the genus 
and its lclationship to othci anima^, wtie full} 
described Among the existing species mention w is made 
of eeitam foum distinguished fiom the rest by the pccuhai 
cold at ion, being mailed By conspicuous d*uk stupes cm 
a lighter 0 round and by then exclusiv^ Afnean habitat 
These aie the Quvc<a. (see vol x\ p 140) and t*o, it 
not thiee, distinct species to winch the name zebia is com 
moaly applied ~The animal^ot this*gioup which was fust 
known to Europeans, and was foimerly consideied the 
m>st common, u the Tiue Zebia (E jins »efaa, Linn ), 
sometimes called the Mountain Zebia It inhabits the 
mountainous legions of the Cape Colony, but now, owing 
to the adv ances of civ llized man into tts somew hat l cstricted 
range, it has become \uy scaiee, acrl is even, like its ally 
the rftigga, thicatened with extermination at no distant 
date The second species, Burchclls Zebia {Equits bunk 
( lh , Giay), still loams m large herds ovei the plants to 
the noith of the Oiange uvei, hut in yeaily diminishing 
numbeis Both species aie subject to* considerable mdi 
\idual vauations m maikmg, but the following aio the 
principal chaiactus oy wliid^they can Tje distinguished 
rpna cbia is tho smillei of the two (iboul 4 feet high at the 
shouldus), an, 1 has longer eai^ a taifcmoie scantily clothed w lfb 
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Fig 1 — True or mountain zebra (Jfyuus zebra) 


ban, and a shorter man© The genual ground colour is whit 
snd the stupes are black , the lower p'ut of the face is bught 
biowm With the<oxception of the abdomen and the inside of the 
thighs, tin? whole of the srnfice is covered with stripes, the legs 
having narrow transyeise bars reaching quite to the hoots, and 
the base of the tail being also haired The outsides of the cais 
have a white tip and a broad black mark occupying the greatei 
fart of the snrface^but aie white at the base Perhaps the most 


mutant and obvious hstmction between this s] ccics and the next 
1*5 the in m G emeiit of tl e stupes on the hmlei put of the back 
what tlieic in i nuiubei of shoit tiansvei&e lands reaching to 
tlit me Inn h n^itudiml doisal stupe, and unconnected with the 
u jj most ot the hi oid stupes which pass obliquely aoi ss the 
him to h m the il ml s tow ai is the loot of the tail lheie is often 
i me Um 1 i gituhnal stupe undu tlie chest 
I / ius burchclh is a litli i lu G ei and more lolust animal with 
smill i eus a lmgei mine anlfullei tail I he genual giounl 

lorn of the body is pale yellowish biown, the limbs ncaily white 
the stui is daik biown oi blick In the typical form they lo not 
extend cii to the limbs oi the tail , but there is a gieat vauation m 
this i sig3t, even m amm ils of the same liei l sonic bung stiijel 
quite down to the hooit (thfis foiin has been named E chapmahni) 



Iig 1 — Bmchcll s zebia (/ bwchtlh) 


Theie is a stiongly maihed median longitudinal vential blick 
stupe to which the lever ends of the tnnsvuso side stupes an 
usually muted 1 ut the doisal stupe (also stiongly maiked) is com 
1 lately isolated m its posteuor hall, mil the u£ pci most of the 
bio id haunch^stupes inns neaily poiallel to it A much lxi G cr 
jiopoition of the eais is white thin m the othu species In th 
mildlecof the wide mttnxls between the bioad black stupes ol 
the flanks and haunches iamter stupes arc G cnadlly seen 
E grtiyi — Uudei tl^? name a zebra has lately been desenbol 
' which was sent m lb82 to Pans fiom the Galla countiy, lying to 
the south of Abyssinia tlie most noithein locality m which /cbias 
ha\ e hithelto bee n met w ith In most of its ch u acters it 1 1 scmblcs 
E zebra, but the stupes «aic finei and moie numeious tlian m the 
txpiul examples of that species, and it' his a stiong, black and 
isolated doisal stupe Considcung the gieat vauations thit aie 
met with m the mu kings of ammils of this gioup it is doubtful 
whether the abcuant elm actors of this individual aie sufficient to 
sepaiate it specifically fiom the tiu^/ebia of South Afnca The 
question will be cleued up when any complete scientific examirn 
faon has be< n made ot other Specimens, and ilso of the ztbi as which 
aif lnown to exist m thr neighbouihood°of Lake Ny an/a, aul 
w Inch ai e nppaicntly ot the some toi m It is cm ious th it the moot 
n oi them and the most southern of the districts inhabited by zebras 
both contain identical oi closely ilhed species, while the interne 
diate teiutoiy is occuj led by a totally diffuent foim, A burdtelU 
It should be mentioned that the last named animal is genu ally 
spoken of as the “quag to a by colonists and huntois Its fltsli is 
l dished by the natives as food, and its hide is veiy valuibl foi 
leather Although the many attempts that hive been made to 
break m and tzain zebias foi udmg or dnvxng liave sometimes 
teen icwarded with partnl success, the animal lias nevu liocu 
doniesti ated in the true sense of the word (W H r ) 

ZEBULUN (p7l3t), one of the twelve tubes of Isiacl, 

derived, according to Gen xxx 20, fiom the sixth son of 
Leah The verse offers two etymologies of the name, fiom 
the roots ZBD, 44 give,” and ZBL, “inhabit” The foim 
ZafiovXw (LXX ), with 6 m the last syllable, agrees with 
the vocalization of the adjective “Zebulomte ” The 

country of 2febulun lay m the fertile hilly country to the 
north of the plain* of Jezreel, which forms the first step 
towaidS the mountains of Asher and Haphtali, and in- 
cluded the goodly upland plain of Battwaf. The descrip- 
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tion of its boundanes m Josh xix 10 sy contains few 
names that can be identified, with any ceitimty Chisloth 
tahoi is apparently the modem Iksil a little to the west 
of Label, Dabeiath the modem Dabfiuya, at the foot of 
Tal oi Gathheplicr (AY Gittah hephci ) the tillage of 
A1 Moshhed, and Bemmon Bumm-ma Thus the aastein 
bcundiry hid down m Condei and Kitchen ei s x educed 
Oidnance Survey map comes too near the La fce of Tibenas 
The west boundary is not defined i» Josh xix , but should 
a G iee with the somewhat vague east boundaiy of Ashei m 
veise 27 At one penod Zebulun uyibt have reached the 
sea and bordered on Phoenician teiritoiy (Gen xlix 13, 
Beut xxxm IS, 19) In the lattei passage aiusion is 
made to a feast up( n a saeied mountain (Mount laboi^) 
held by, Zebulun and Issaehai lfl common, and to the 
we alth these tiibe^denv ed horn commeice by sea Zebulun 
had a ch*et part m the wai with Siseia (Jud iv 6) , it 
furnished one ot the judges, JElon the Zebulomte (Jud xn 
11, 12), andthepiophet Jonah, who foietold thevictones 
< f Jeroboam II , came from thq town of Gath hepher (2 
Kings xiv 25) The captivity of the noithem tubes under 
1 ljath Pilesei (2 Kings w 29) appeals to have included 
Zebulun (Isa i\ 1 [vm 23]) Nazareth lay ^within the 
temtoiy of Zebulun, but not mentioned m the Old 
le tamont » • # 

ZECHABTAH, son of Beiechiah, soif of Iddo, oi joy c?m 
ti action son of Iddo, appeared as«a prophet in Jerusalem 
along with Higgai (yv), in the second year of Darius 
Hystaspes (520 b c ), to warn and encouiage the Jews to 
address themselves #t length to the restoration* of the 
temple, which, since their return fxom exile eighteen yeais 
1 cf oi e, had lam unaccomplished, less through w ant of zeal 
than through the pressuie of unfavourable cucumstanees 
Suppoited by the prophets, Zerubbabel and Joshua set 
about the work, and the elders # of Judah bmlt and the 
voik went foiw ird (L/ia v 1 vi 14) Tho first eight 
chaptcis of the book of Zechanah exactly fit mto this his 
tonral setting They are divided by pieci^ chronological 
headings into three sections, — (a) chap i 1 6, in the eighth 
month of the second year of Darius, (b) chap i T-vi 15, 
on the twenty fom th day of the eleventh month of the 
same yeai , (c) chap vn vm, on the fourth day of the 
ninth month of the fouith year of Darius TJie fust sec 
tion is a preface containing exhoitation m general terms 
The mam section is the second, containing a senes of night 
visions, the significant featuies of which are pointed out 
by an angel who stands by the*piophet and answeis his 
questions * 

i 7 17 The divine chariots and hoises that make the lound of 
the w oild byJeho^ahs oulus lctim to the heavenly p ilao© ml 
lejort that thcie is*still no movement among tl e nations n*sign 
of tho Messianic cusis Seventy ycais have passed, and Zion and 
the cities of Judah still momn Sad news 1 hut Jehovah gives a 
ecmfoitallc as&iuance of His b iaoious lctum to Jeiusalcm and the 
i duuldmg of His temple 

i 18 21 (Hcb li 3 4) Tom horns, representing the hostile 
woil 1 pc wu that oppi esses Ism cl and Jtiusalcm, are loutedby foui 
smiths 

n 1 13 (Hob u 5 17) The now Jerusalem i& laid out with the 
measuring line It is to hav e no w ills that its population may not 
be limited and it needs none, foi Jehovah is its protection The 
c vhstiophe of the nations is ncai to come , then the exiles of Zion 
shall stieam lack from all quarters, the c inverted heathen shall 
join them, Jehovah Himself will dwell m the midst of them, even 
now He stirs Himself fiom His holy hibitation 

m 1 10 Tlie high pnest Joshua is accused bcfoie Jehovah by 
Satan, but is acquitted and given lule m Jehovah s house and conits 
with the tight of access to fehovah m pnestly intercession Tho 
icstoiation of the temple and its service is a pledge of still highei 
things Ihe promised “blanch (oi “shoot, TOV) the Mt ssiah 
will come z e , the Peisiau lordship has an end tho national king 
dom is lestoied m its old splendour , and a time of general felicity 
dawns when every mm shall sit happy iftder his vine and w i 
his hg tree As by rights the Messianic Kingdom sifonld ollow 
immediately on life exile, xt is probable that the piophot resigns to 
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liiitm i guaultl wav that Zuublabel, who m ill other places is 
mcntnutl along with Todmi is on the point ot ascenlii^ tic 
thione of his auecstoi Dmd I he jewel with seven facets is 
aheil} th ic, only the inseiiption Ilis still to le en^nv d on it 
(m 9) Ihc obliges tioujit gainst the hi^li^ nest consist simply 
m the ohstieles tint hive hitherto nnpelcd the restoration of the 
temjle an l its seivicc an l m lil e m uinei the guilt of tlie land 
(m 9) is sin ply tho still continuing domm ition ci foiei^neis * 

iv 1 14 Lesil 1 1 Jhtcl gel lui e mdlc stick of s ven hi inches 
stanl two fine tice* — /ciiibbibd an l J islina tbe twe anonitc l 
ones — s] tci illy w itched ov ei b) Hun w lu se s v on ey & urn tl iou^h 
the whole ( nth iln& explanation of th vision is sq uate l fici i 
th description by an minute 1 elnloguc n t quite cl ai m its 
expression m which it is sai t that tl c mountain of rl sf i Its sh jjl 
dib ij } tai hefne /eiubbil 1 md tl it luvin^ 1 e^un the buiklin^ of 
the temple ho shill also 1 mi-, it to an cn l in spit A those \ ho 
now mock at th day oi small le 0 innm,s 

v 1 f * A wntten loll flies oui the II >ly Lind tins is i oi 
ueto lepiestntatiax of tire an so which m futuio will lall ot itself 
on all ciime so tint tq no m in who 3ns sufleicd th ft will hive 
otcision lumselt to pionomi<.c i cuis against the thief (cf Jud 
xvn 2) 

* v 5 11 Guilt jci southed as a worn*! is cist into an o}hi 
measure with a heavy lid anj e allied horn Julali to GhaltKa wheio 
it is to hav o its homo foi the futuie • 

vi 1 S l*he divine teams foiu m nmnlei again tiaveiso the 
vs oi Id toward the four win Is t> execute Jehovihs eouin ands 
1 hat which & 0 £s noithw aid is chained tow leak His in^oi on the 

•noitli countiy Ihe senes of v# ions his now i cached its dose 
ietuimn & to its point m i 7 sqq 

An appendix follow s (vi 9 15) few s horn Baby loi h ivc 1 1 ought 
gold and silvei to Jeiusilem ot these the pioplicfc must make a 
ciown losigncd foi the branch who is to build Jchci ih & house 
and sit king on the tki%ne but^ietam a gool undei&tanding with 
the high j nest /uublabel is ceitamly meant here, md if the 
received text names Joshua instead of him (vi 11), this is only a 
correction, made loi it isons easy to undei stand hut which breaks 
the coiftixt and destroys the sense and tlie reference of * them 
both m veise 13 

The third section (hhaps vn \ m ), dated from the fom th 
year* of Darius, contains an inquiry whether the fast dayb 
that*aiofee m the captivity are still to be observed^ with a 
comforting and encouraging leply of the piophet 
\ J?hus throughout the first eight chapteis the scene is 
J ei usalem in the early pait of the reign of Darius Zcmb 
babel and Joshua, the prince and the pnest, aic the leaders 
ot tho community But, while Hie spniiual head is m 
office, the authority of the pivUi heaTl is rather moi al than 
^official, and is not so much actual as hoped foi The great 
concern of the time an& the qinef piactical theme of these 
cliapteis is the building of the temple, but its lestoiation 
is only the earnest of^gieatei thfcigs to follow, vi 2 f, the 
glonous lestoiation of Davids kingdom The honzon of 
these prophecies is everywhere limited by the nanow con 
ditions of the time, anct their ami is cleaijy seen The 
visions hardly v eil the thought, ana Ihe mode of expression 
is usually simple, except m tSe Messianic passages, wheic 
the toTtuousne&s and obscurity aie peiliaps intentional 
Notovvoithy the afenity between some notions evidently 
not fiamed by the prophet hun&elf and the piologue to 
Job, — the heavenly hosts that wandei thiough the eaith 
and bring back then repoit to Jehovah s throne, the figuio 
# of Satan, the idea that suffenng an<4 calamity are evidences 
of guilt and of accusations piesented before God 

Passing from chaps* i -vm to chaps it s? , w e at once 
feel ourselves transposed into a dififeient world 

Tehovah swoid is accomplished on Syna Thanun ana Plulistn , 
and then the Messianic kingdom begins m /ion, and the Ibi iclites 
detamed among the he ithen Jndih md rphiaun combined lcceive 
a pait m it rlie might of the sons ot lav an is bioken m bittle 
ag unsfc this kingdom (eh i\ ) After an mtci mezzo of thue veisvs 
(x 1 3 “ Ask iam of Jehovah, not of the dmncis ) a second tnd 
quite analogous Messianic prophecy follows Ihe for eigir tyrants 
nil the loidship of Assyria and Tgypt has an end , the autonomy 
and maitnl power of the nation aie lestoied Tht scattered exiles 
lotum as citizens of the new theocracy, ali#ob&Ucles m then way 
j. aitmg asunlei is when the waves of the Red Sea gave passage to 
lsiaol at the founding of the old theocracy (x 3 12) Again mere 
is an interlude of three veises (xi I 3) hie seizes the cedais of 
Lebanon and the oaks of Bash m, which the labbma refer to the 
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laming of tlie sanctuary of Jerusalem. 1 Tin 1 difficult pasbage about 
tin* ritoplieuls followb. 

The shephenls (mlers) of the nation nuke thui Hock an aitkfi 
of tiade and tu.it the sheep as sheep ioi the shambles Tbeiefoie 
the inhabited wen Id shall fall asacufice to the tyianny of its kingb, 
wfiilo lsiael is deliveied to a shephud wlio feeds the sheep for those 
who make a hade of the flock (jJtfSn xi. 7, 11 - <e they that 

sell them,” rei. 5) and ( liters on his office with two sta\ es, “ F ivour ” 
and “Union.” He destnys “the flnctj shepheids” in one month, 
bat is soon weary oi his flotk and the floek ol him. lie hieaks the 
stiff e< Fa\ our,” ie., the covenant of peace with the nitions, and 
asks the tiadeis foi lus hire. Receiving thiity pieces of silver, he 
cists it into the temple tieasuiy airl hieaks the ktaff “Union” 

? .a, the hiotherhood between Judah and Isiacl. He is succeeded 
by a foolish sliepheid, who neglects his flo< k and lets it go to lum. 
At length Jchovih intcivenes ; tlie foolish slupheid falls b}' the 
sword; two thuds of the people polish with him in the "Messianic 
crisis, but the remnant of one-tliiid tonus the seed of the new 
theocracy jxi. 4-17 taken with xiii. 7-9, accoidmg to the necessary 
transposition proposed by Ewald). All this must bo an allegory of 
past events, the time present to the author and Ins hopes ioi the 
future beginning only at-xi. 17, xiii. 7-9. The general situation k 
clear: foreign kings govern Israel thipugli native princes. The 
details cannot be explained in the absence of information as to the 
date and historical course ot the events described bj the piophet 
in allegorical form. But those who seek to escape this difficulty, 
by supposing that the word of the prophet was unintelligible to 
his contemporaries, and gained -n true meaning only in its Hew* 
Testament fulfilment,- must forget that Zech. xi. 9 the 
shepherd wearies of his offico and abandons the flock, while in the 
Hew Testament the shepherd gives his life for the sheep, and that 
in Zech. xu 12, 13 the price is paid to the shepherd, but in the 
Hew Testament to the traitor. *•> r 

Chap. xii. presents a thud variation on the Messianic piomise. 
All heathendom is gathered together against Jerusalem and perishes 
thoie. Jehovah first gives victory to the countryfolk of Judah 
and then they rescue the capital. After this triumph the'fioblest 
houses of Jerusalem hold, each by itself, a great lamentation over a 
martyr “ whom they have pierced” (or “ wh<r«n men have pierced ”). 

In xii. 10 followed by cannot be right If HK be deleted, 
we may feail 1ti»N butuot “ItJ'S which is not Hebrew. 

Tet it is very doubtful 'if the deletion of HK is justifiable or suffi- 
cient. It is taken for gran bed Jdiat the readers will know who tbo„' 
martyr is, and the exegesis of the church applies the passage to Sur" 
hold. Chap, xiii l-f> is a continuation of chap. xii. ; the dawn of 
the day of salvation is accompanied by a general purging away of 
idolatry and the enthusiasnscof false prophets. Yet a fourth varia- 
tion of the picture of the incoming of the Messianic deliverance is 
given in chap. xiv. The heathen gather against Jerusalem and 
take the city, but do not utterly destroy the inhabitants. Tlien° 
Jehovah, at a time known only to ‘Himself, shall appear with all His 
saints on Mount Olivet and destroy the heathen in battle, while the 
men o f Jerusalem take refuge in their terror in the great cleft that 
opens where Jehovah sets His foot. How the new era begins, and 
even the heathen do homage to Jehovah bv bringing due ..tribute 
to the annual feast of tabernacles. A1J in J erusaleru is holy down 
to the bells on the horsesjig^ the cooking-pots. 

There is a striking "contract between chaps. and 
chaps. ix.-xiv. The former prophecy is closely tied to the 
situation and wants of the community of Jerusalem in the 
second year of Darius I., and all that it aira$ at arises out 
of the necessities of the time, and is of a practical and 
possible kind — the restoration of the temple and perhaps 
the elevation of Zerubbabel to the throne of David. The 
latter chapters, on the other hand, soar far above the field* 
of reality ; the historical situation from which they start 
can hardly t>e recognized ; and the future hope has very 
little connexion with the present. The fundamental differ- 
ence between the two parts of the hook lies, not in the 
subject but in the nature of the prophecy, — in the first part 
realistic and almost prosaic, in the second vague and 
fantastic. There are corresponding differences in style 
and speech; and it is particularly to be noted that, while 
the superscriptions in the first part name the author and 
give the date of each oracle with precision, those in the 
second part (ix. 1, xii. 1) are without name or date. That 
both parts d o not belong to the same author must be ad- 

1 See W&genseil, p. 927 ; Iightfoot, on Matt. xxvi. 3. 

1 H&tt sxvii. 340 $ cj> jp. TW?., 1878, p, ill 


mitted. But most recent critics make the second part the 
older. Chaps. ix.-xi. arc ascribed to a contemporary of 
Amos and Hosea, about the middle of the 8th century B.c., 
because Ephraim is mentioned as well as Judah, and 
Assyria along with Egypt (x. 10), while the neighbours of 
Israel^ appear in ix. 1 sq. in the same way as in Amos 
i.-ii. That chaps, xii .-xiv. are also pre- exilic is held to 
appear especially in the attack on idolatry and lying pro- 
phecy (xiii. 1-0); but, as this prophecy speaks only of Judah 
and Jerusalem, it is dated after the fall of Samaria, and is 
assigned*to the last days* of the Judtean kingdom on the 
strength of xii. 11, whose an allusion is seen to the mourn- 
ing for Iving Josiah, slain in battle at Megiddo. Some 
suppose that the author of ix.-xi. is the Zechariah, son of 
Jeberechiah, of Isa. via. 2, and Bunsen ascribes xi*.-xiv. to 
the prophet Urijah, son of Shemaiah (Jer. xxvi. 20 sq.). 
It is more likely that chaps. ix.-xiv. go all together and 
are of much later date. These vague predictions have no 
real spiritual affinity either with the prophecy of Amos, 
Hosea, and Isaiah, or with that of Jeremiah, where we 
always feel the solid ground of present reality under our 
feet. It was only after tbb exile that prophecy lost its 
close connexion with history and ceased to be built on 
present realties. The kind of eschatology which we find 
fciJZech. ixAiv. was first introduced by Ezekiel, who in 
particular is the author of the conception that the time of 
deliverance is to be precSded by a joint attack of all nations 
on Jerusalem, in which they come to final overthrow (Ezek. 
xxxviii* sq. ; Isa. Ixvi. 18-21 ; Joel). The importance at- 
tached to the temple service, even* in Messianic times 
(Zech. xiv.), implies an author who lived in the ideas of 
the religious commonwealth, of post-exile times. A future 
kiffg is hoped for ; but in the present there is no Davidic 
king, only a Davidic family standing on the same level 
with other noble families in Jerusalem (xii. 7, 12). The 
a bastard (mixed race) of Ashdod reminds us of 3STeh. 
xiii. 23 sqq. ; and the words of ix, 12 (“to-day, also, do I 
declare that I will render double unto thee ”) have no sense 
unless tjiey refer back to the deliverance from Babylonian 
exile. But the decisive argument is that in ix. 13 the 
sons of Javan, i.e.> the ©reeks, appear as the representatives 
Cf the heathen world-pawer. The prophecy, therefore, is 
later than Alexander; and indeed the hostility to the Jews 
implied in the passage just cited dates only from the time 
when Palestine passed from the hands of the Ptolemies to 
those of the Seleucids. Assyria and Egypt (x. 11) may 
well he the Ptolemaic ami Seleucid kingdoms, which to- 
gether made up for the Jews tlfe empire of the sons of 
Javam In ix. 1 sq. (imitated from Amos i.-ii.) Seleucid 
Syria, is described as parcelled out into a number of small 
principalities, some of which were at the time nearly inde- 
pendent. That the Jews had reason enough to hate their 
neighbours, even in later times, appears, c.y., in 1 Mac. v. ; 
compare especially ix. 6 , 7 with 1 Mac. v. 68. The 
reference in ix. 8 would fit well with the Egyptian cam- 
paigns of Antiochus IV. Epiphanes, when Jerusalem suf- 
fered so much on the outward march and still more on the 
return of his troops. That the victory of Judah over 
the heathens is to precede the deliverance of Jerusalem 
(xii. 5 sqq.) is a remarkable feature, hardly to be explained 
except by the history of the Maccabee wars. The complaint 
about idolatry also fits this period ; and that a new kind of 
prophecy then came up, in an age where it no longer had 
a legitimate place, is far from unlikely. 

If this date is assumed for chaps. ix.-xiv., we must hold 
that, by the copious use of phrases from older prophets and 
other means, the author sought to give his oracles an archaic 
garb. That this is no unfair assumption appears especially 
in xiv. 5,Sn the reference to the earthquake in the days 
of Uzriah, which fe natural only if the sffirthor addressed 

• 
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contemporaries of that catastrophe. This passage is indeed 
a stronger argument for a date in the Assyrian period than 
anything cited from chaps, ix.-xi. If, notwithstanding 
this, no commentator dates chap, xiv, less than 150 years 
after Uzziah, it is illegitimate to protest against the view 
that in chaps, ix. sq. Ephraim is an archaizing name for 
the Diaspora (1 Mac. v. 23, 45, 53 ). 

How so late a piece was admitted among # the prophetic 
writings, while Daniel, written about the same time, is 
placed only among the hagiographa, is a question not yet 
answered. We know too little about the histone of the 
canon. A similar case is that of Tsa. # xxiv.-xxvii. Dut it 
is not less difficult to explain hcrvv a prophecy of «the 8 th 
century could have turned up in post-exile times and beqp 
appended to the book of Zechariah. • * 

The literature of the book is cited by C. H. II. Wright, Zechariah 
and his Prophecies, 2d*ed., London, 1879. See also Stade, “ Deu- 
terozachaija,*’ in Zeitschr . /. AT. JVLss ., 1851, p. 1 sq.; 1882, pp. 
151 sq., 275 sq. # (J. WE.) 

ZEITZ, an ancient manufacturing town in the extreme 
south of the province of Saxony, Prussia, is pleasantly 
situated on a hill on the White Elster, 22 miles south- 
south-west of Leipsic and 29 # soutfi-south-east of Halle. 
The river is here crossed by two iron bridges, and* one stone 
and one timber bridge. The Gothic abbey church dates 
from the 15th century, but its Romanesque *erypt frojn* 
the 12th. The old Franciscan monastery, now oec#ipied 
by a seminary, contains a library of 20,000 volumes. 
Just outside the town rises the Moritzburg, built in 156^ 
by the dukes of Saxe-Zeitz, on the site of the bishop’s 
palace j it is now a reformatory and poorhouse. Zeitz has 
manufactures of cottons and woollens, machinery, wax- 
cloth, musical instruments, vinegar, cigars, &c . ; and wood- 
carving, dyeing, and calico-printing are carried on. In the 
neighbourhood there are considerable deposits of lignite, 
and mineral-oil works. In 1885 the population was 
21,261 (18,265 in 1880) ; in 1816 it was 6640. 

Zeitz is an ancient place of Slavonic origin From 968 till 1028 
it was the seat of a bishopric, afterwards removed*to FTaumburg, 
15J miles to the north-west, and styled Naumburg-Zeitz. In 1564 
the last Roman Catholic bishop died, and his dominions were 
thenceforward administered by princes of Saxony. From 1653 till 
1718 Zeitz was the capital of the dukes Saxe-Zeitz or Sachsen- 
Zeitz. It thereafter remained in the possession of the electors of « 
Saxony until 1815, when it passed to Prussia, 

ZELLE, or more usually Celle, $n industrial and com- 
mercial town in the .district of Liineburg in Prussia, is 
situated on the left bank of the navigable Aller, near its 
junction with the Fuse and the JLachte, 23 miles to the 
north-east of Hanover, « The town, with which three 
suburbs were incorporated in 1869, is well built. It is 
the legal and official centre of a if circle,” and contains the 
usual tribunals and bureaux, besides several schools, 
benevolent institutions, and a prison. The library of the 
appeal court-house consists of 60,000 vols. The principal 
church contains a ducal burial vault, in which is buried 
Sophia Dorothea, first wife of the elector George of Hanover, 
afterwards George I. of England. The town-house dates 
from the 14th century. The most interesting building in 
Zelle is the former ducal castle, begun in 1485 in the Late 
Gothic style, but with extensive Renaissance additions of 
the close of the 17th century. Caroline Matilda, the 
divorced wife of Christian VII. of Denmark and sister of 
George III. of England, resided here from 1772 till her 
death in 1775 3 she is buried in the above-mentioned 
church, and a memorial tablet has been erected to her in 
the “French garden ” outside the town. The industries 
of the place include the manufacture of woollen yarn, 
cigars, glue, printers’ ink, philosophical instrufoents, stoves, 
bricks, &c, ; and it carries on trade in^vood, wool, honey, 
wax, cranberries, and other articles. Nursery-gardening 
flourishes in th^fertile environs, where there are also a 


•ZEN • 775 

large papcr-njill and a Government stud farm. The popula 4 
tion in 1885 was 18,782, almost entirely Protestant. 

Zelle locerted town -lights in 1292. From about 1369 it was 
the residence of the ducal family of Biunswick-Luneburg-Zclle, 
which became extinct in 1705. In the 17th centuiy Zelle was the 
most stiongly-foi titled town m Luneburg, In 1757 it was besieged 
and paitly laid m ashes by Richelieu. At the peace ot Zelle (£fch 
Februaiy 1679} Sweden gave in hei adhesion to the peace of Ninie- 
gueu. Zelle is the biithplafce of Thaei (1752-1828), the eminent 
aguculturist, and of Ernst K. F. Sclmlze (1789-1817), the poet. 

ZEND-AVESTA, the original document of the religion 
of ZonoiSTEi? (epv.), and still used by the Parsees (q.v.) as 
their bible and prayer book. The name “ Zend-Avesta” has 
been current in Europe since the time of Anquetil Duperron 
(c. 1771), .but the Paisees themselves call it simply A vesta, — 
Zend (i.e., “interpretation”) being specially employed to 
denote the translation and exposition of a grbat part of the 
Avest^ which exists in Pahlavi (q.v.). Text and transla- 
tion are often spoken of together in Pahlavi books as 
AvistdJc va Zand (“ Aves^a and Zend whence (through a 
misunderstanding) our word Zend-Avesta. The origin and 
meaning of tlie word “A vesta” (or in its older form AvistdJc) 
are alike obscure ; it cannot be traced further back than 
tJie Sasanian •period. The language of the Avesta is still 
frequently called, 3end ; but, as already implied, this is a 
mistake. We possess no other document written in it, and 
on this account modern Parsee scholars, as well as the 
older Pahlavi books, speak ob the language and the writing 
indifferently as Avesta. As the original home of the lan- 
guage can only be very doubtfully conjectured, we shall 
do well .to follow the usage sanctioned by old custom and 
apply the word to both. Although the Avesta is a work 
of but moderate compass (comparable, say, to the Iliad 
and Odyssey taken t<jgether), there nevertheless exists no 
single. MS. which gives it in its entirety. This circum- 
stance alone is enough to reveal the true nature of the 
book : it is a composite whole, ^collection of writings as 
the T)ld Testament is. |t consists, as we shall afterwards 
see, of the last regains of the extensive sacred literature 
in which the Zoroastrian faith was jfcrmerly set forth. 

Contents and Character . — As#ve nCW have it, the Avesta 
consists of four # parts, — the Yasna, the Vispered, the 
Vendidad, and the Khortlah Ayesta. 

1. The Yasna , the principal liturgical book of the Paisees, in 72 
chapters (Mzti, hd), contains the texts that are lead by the priest 
at the solemn iasna (Izeshrih) ceremony. The arrangement of the 
chapters is purely liturgical, although their matter in many cases 
has nothing to do with the liturgical action. The kernel of the 
whole book, around which the remain mg portions* are grouped, 
consists of the Gdthds or “hymns” of ZonoSiriin (#.v.),tlie oldest and 
most sacred portion of the entire «anon. The Yasna accordingly 
falls into three sections of about equal length, {a) The introduc- 
tion (chaps. 1-27) for the most part is made up of long-winded, 
monotonous, reiterated invocations. (V) The Gathds (chs. 28-54) 
contain the discourses, exhortations, and revelations of the prophet, 
written in a metrical style and an archaic language, different in 
many respects from that -ordinarily used in the Avesta. As to the 
authenticity of these hymns, see ZOBOAsrEit. The G&thas pioper, 
arranged according to the metres in whfth they are written, fail 
into five subdivisions (28-37, 43-46, 47-50, 51, 53). Between chap. 
37 and chap. 43 is inserted the so-called Seven -Chapter Yasna 
(haptanghditi), a number of*small prose pieces not far. behind the 
G&th&s in antiquity, (c) The so-called Later Yasna {Apart Yasnt ) 
(chaps. 54-72) has contents of considerable variety, but consists 
mainly of invocations. 

2. The Vispered, a minor liturgical work in 24 chapters (karde), is 
alike in form and substance completely dependent on the Yasna ; 
it is based upon the arrangement of the Yasna in its present form, • 
a circumstance proving its much later date as a whole. Th%name 
Vispered, meaning “all the chiefs” (vi <tp# redact), has leferenoe to 
the spiritual heads of the religion of Orrnuzd, invocations to whom 
foim the main contents of the book. 

3. The Vendidad ( Vtdafat Pdtem), i.e., the luw for the “ enemies 
of the devil, ” contains in 22 chapters (fargard ) a kind of dualistic 
account of creation (chap. 1), the legend of Yima and the golden 
age (chap. 2), the ptaises of agriculture (chap. 3), and in the bulk of 
the remaining chapteis the circumstantial precepts of the religion 
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with u fimrce t<j punhc ation ainl t< ck si istu il pemnn'. IL may 
vifii piopiuty In calF! tli* a pncstly t udo n ot tht Paisu^. 

Tho Yisiu, Vispiiod, and VuidnUd too/ tin i coustiLuh tin. 
AvtM i m ilu stilt tu tsonst ot tint Monl, and tlm ic tiling ot than 
appei I nm to Tho put st alone Foi lituii»i<al pul poise's tht scpi* 
1 ito t luptois ot the Vuulul id iu<L tht \ ispuul aio sometimes m- 
si eh l amongst jltoso ot the Yasui so as to tnirn ariiat is known as 
tin Y mini id Bole, vim h then, a» i omp inn d by u ilam litiugu il 
m tiom, is public b 11 nl in tli< Pai-tt noislnp The leading ot the 
U tlus and Vendidad m this case may, vlu n Mewed auoulinq to 
tin ou^iinl mhntioii, he tikui is com s ponding in sonn sense to 
tin Pinion, while tint of the Visptvul ind theust oltlieYasm 
may hi t ikon ib emit spending to tlv^ b\ mns and }*» ayns of CJluib- 
tnu w oi ship 

1. In milked rontn>( to the tlu<e aluidy mentioned is tho 
Kim Mi Jit s/nr, oi Tattle A\esti, vsluili i* designed etpully foi 
pin stliood and laity, ami seuis laiha as i hook ot pittate demo- 
tion. Besides some slioit piayeis, such as the ’Nj aibhi n, the fai oiuite 
duly piayeis ot the Paisees, it contaiuo tin Yashts oi songs ot 
pi use, twenty-one m numha, addicssid to the Yuiatas (1/ads), the 
deities and angels ot the Oinuud ua d * 

Over and above the Joui hooks just enuinuatod time aie a con- 
&idtnblt nurahu of hagmeuts horn othei }>ooks, as well as quo&- 
tions, glosses, and glo^*-iiies 

In its present form, howe\er, the Avesta is* only a frag- 
mentary remnant of the old priestly literature of Zoroas- 
trianism, a fact confessed by the learned tradition of tl^ 
Paisecs themschcs, according to whwik the number of 
Yashts was originally thirty. The truth is that we possess 
but a trilling portion of a very much larger original Avesta, 
if we aie to belbve native tradition* carrying us back to 
the Sasaman period, which tells oi an original Avesta 
in twenty-one books called msJcs or nosl% as to the names, 
contents, and chapters of which we have seveial morjp or less 
detailed accounts, particularly in the Pahlavi Dinkard and 
in the Rivayats. From tho same souw*cs we learn that even 
then a considerable portion of the original Avesta had been 
lost : *ve are told that of a number of nosks only a* small 
portion was found to be extant “ after Alexander.” For 
example, of the seventh posk, which ct before Alexander • 
had as many as fifty chapters, there then remained $nly 
thirteen ; and similar things are alleged* about the eighth, 
ninth, tenth, and otheiyaosks. But even of the remains of 
the original Avesta, oft these lay before the authois referred 
to, only a small portion has survived to Our time. Of all 
the nosks one only, the niiigtoenth, has come down to tfk 
unimpaired and intact, — the Yondidad. All the others, 
with the exception of slight traces, have disappeared in the 
course of centuries. 0 

It would be rash to treat in an offhand way*this old 
tradition about the twenty-oner nosks as pure invention. 
The number twent^Jie indeed points to an artificial 
arrangement of tho material ; for twenty-one is a sacred 
number, and the most sacred prayer of the Parsees, the so- 
called Akurto Vairyfi (Honovar) contains twenty-one words ; 
and it is also true that in the enumeration of the nosks 
we miss tho names of the books we know — Yasna, Vispered, 
as well as the Yashts and the Khordah Avesta. But either 
we must regard theixv as having been included among the 
nosks, though under other names, or, what is even mofe 
probable, we must assume that even at that early date 
special liturgical manuals — the "fasna especially — distinct 
from the nosks had already been compiled for the practical 
use of the priests. Further, the statements of tho Dinkard 
and other writings leave on one a very distinct impression 
,that the authors actually had before them the text of the 
nosks, or at all events of a large part of them. And, besides, 
in ofher directions there are numerous indications that 
such books had once really existed. In the Khordah Avesta 
as we now have it we find two Stash Yashts ; with regard 
to the first, it is expressly stated in old MSS. that it 
wga taken from the HM&kht nosk (the twentieth, accord- 
ing to the Dinkard). From the same nosk also a consider- 
able fragment (Yl, 21 and 22 in Westergaarcl) has been 


taken. So ako the extensh c quotations fi ora As esta texts 
m the XirutghUln, a Pahlavi book, are probably the 
disjecta membra of the seventeenth (or Hdspdram) nosk. 
Lastly, the numerous other fragments, tho quotations in 
the Pahlavi translation, the many references in the Buiula - 
lush to passages ot this Avesta not now known to us, all 
presuppose the existence in the Sasaman period of a much 
more extensile Avesta literature than the mere prayer 
book now in our hands. The existence of an original 
Avesta is far from being a mere myth. But, even granting 
that a gertain obscurity still hangs undispelled over the 
problem of the old Avesta, with its twenty-one nosks, we 
may W€$l brieve the Paisees themselves, when they tell us 
tka£ their sacred literature has passed through successive 
Stages of decay, the last of which is represented by the 
present Avesta. There is evidence of this in the patchwork 
and fragmentary character of some portions of Jthe present 
Avesta; and, moreover, in # the MS. evidence of recent 
centuries we are able to observe with our own eyes the 
actual process of abridgment gradually going on, and to 
trace the manner in which certain portions of the present 
Avesta slowly passed # out <*f currency. This holds good, 
in particular, of the greater Yashts. The transcribers of 
the Khordah Avesta satisfied themselves for the most part 
#with those sprayers which were currently in use, such as 
tfie ^yaishes and one or two of the smaller and inter- 
mediate Yashts. The great Yashts are not of very frequent 
occurrence : some of them indeed are already met with but 
*eldoip, and MSS. containing all the Yashts are of great 
rarity. Of the fifteenth, seventeenth^ and nineteenth Yashts 
we might even venture to predict that some centuries 
hence they may perhaps be found defying the tooth oi 
titne in not moie than a single manuscript copy. 

Origin and History . — While all that Herodotus (i, 132) 
has got to say is that, the Magi sang “the theogony ” at 
their sacrifices, Pausanias is able to add (v. 27, 3) that 
they read from a book. Hormippus in the 3d centuiy 
B.c. affirmed %liat Zoroaster, the founder of the doctrine of 
the Magi, was the author of twenty books, each containing 
100,000 verses. According to the Arab historian Tabari, 
these were written on J. 2 00 cowhides, a statement confirmed 
“ by Masudi, who writes, “ Zartusht gave to the Persians 
the book called Avesta. It consisted of twenty-one parts, 
each containing 200* leaves. This book, in the writing 
which Zartusht invented and which the Magi called the 
writing of religion, was written on 12,000 cowhides, bound 
together by golden banda Its language was the Old Persian, 
which no one now understands,# These statements suffi- 
ciently establish the existence and great bulk of the sacred 
writings, Parsee tradition adds a number of interesting 
statements as to their history. According to tho Arda- 
Vimf-ffdma, stated to have been written during the 
Sasanian period, the religion revealed through Zoroaster 
had subsisted in its purity for 300 years when Iskander 
Rumi (Alexander the Great) invaded and devastated Iran, 
and burnt the Avesta which, written on cowhides with 
golden ink, was preserved in the archives at Persepolis. 
According to tho Dtnkard, theie were two copies, of which 
one was burnt, while the second perished at the hands of 
the Greeks in some other way. The Jtivayats have it that 
Alexander burnt the greater part of the twenty-one nosks, 
and go on to say that after his death the Zoroastrian priests 
met, gathered the scattered fragments which had escaped 
the ravages of war, and put together the present collection, 
which is but a small portion of the original book, Willi 
regard to this editing the Dinkard gives various details. 
It tells us that the collecting of the Avesta fragments, so 
far as these were sfill extant, whether in writing or in oral 
tradition, began under the last of the Ar^acids at tho 
command of Bang Yologeses. The first^f the Sasanians, 
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Ar deshir Bftbag&n, and his son ►Shapflv I. resinned and con- 
tinued tlie woik, and proclaimed the neiv Avesta tlms pro- 
duced as canonical. Finally, under Shapin' II. (309-380) 
a new revision and final i enaction weie made by Adarbacl 
Mahiaspand • 

It is possible enough for histoiucal criticism to lhgaid 
this tradition in many of its features as mere fiction, or as a 
perversion of facts made for the purpose of transferring the 
blame for the loss of a sacred lit erat fire to other shoulders 
than those really responsible for it. People may, if they 
choose, absolve Alexander from th$ charge of vandalism of 
which ho is accused; but the fact nevertheless remains, 
that lie suficied the palace at Persepolis to be buint*(Diod., 
xvii. 72; Cuit., v. 7). Even tlie statement as to the on* 4 
or two complete copies of the Avesta maybe gi\en up 
as the invention of a later day. Nevertheless the essential 
elements the tradition remain unshaken, viz., that the 
original Avesta or old sacred literature, divided on account 
of its great bulk and heterogeneous contents into many 
portions and a variety of separate woiks, had an actual 
existence in numerous copies and also in the memories 
of piiests, that, although gradually diminishing in bulk, it 
remained extant during the long peiiod of foreign domina- 
tion and ecclesiastical decay after the time of iyexander, 
and that it served as a basis for the redaction subsequently 1 
made. The kernel of this native tradition — the fact*of a 
late collection of older fragments— appears indisputable. 
The character of the book is entirely that of a compilation^ 
In its outward form the Avesta as we now have it belongs 
to the Sasanian period,* the last survival of the compileis’ 
work already alluded to. And it need hardly be said that 
the collecting and arranging oL the scattered fragments 
often rendered necessary, or at least desirable, certain ad- 
ditions by the redactors’ own hands. But, broadly speaking, 
the materials out of which the compilers reared their build- 
ing belonged originally to older structures and are of very 
various dates. Opinions differ greatly as tq> the precise 
age of the original texts brought together by subsequent 
redactors : according to some, they are pre-Aclnem^nian ; 
according to Darmesteter, they were written in Media 
under the Achseineman dynasty; according to Eduard 
Meyer, they are on the whole of Sasa«dan origin ; according 
to some, their source must be sought in the east, According 
to others, in the west, of Iran. But to search for a precise 
time or exact locality is to deal with the question too 
narrowly; it is more correct to say that the Avesta was 
worked at from the time of Zoroaster down to the Sasanian 
period. Its oldest portions, the Gathfis, proceed from 
Zoroaster himself. This conclusion is inevitable for every- 
one to whom Zoroaster is an historical personality, and wjio 
does not shun the labour of an unprejudiced research into 
the meaning of those difficult texts (comp. Zokoasteb). 
The rest of the Avesta, in spite of the opposite opinion of 
learned Parsees, does not even claim to come from Zoroaster. 
As the G&tkfls constitute the kernel of the Later Yasna, so 
they ultimately proved to be the first nucleus of a religious 
literature at large. The language in which Zoroaster 
taught, especially a later development of it, — an idiom in- 
disputably belonging to eastern Iran, — remained as tlie 
standard with the followers of Zoroaster, and became the 
sacred language of the priesthood of the faith which he 
had founded; as such it became, so to speak, absolved 
from the ordinary conditions of time and space. Taught 
and acquired as an ecclesiastical language, it was enabled 
to live an artificial life long after it had become extinct 
as a vernacular, — in this respect comparable ta the Latin of 
the Middle Ages or the Hebrew of the rabbinical schools. 
The various texts themselves enable us flb trace its gradual 
paralysis, decay, and death. It is only from this point of 
view that the language can be used as a criterion for the 
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relative chronology of these. Any moie exact arrangement 
stems almost impossible ; u e ha\ e practically no otkei tesTs 
to apply. The priests by whom the texts wue edited ga\ e 
them the foini intended to be valid once for all and letiaincd 
horn any allusion to ephemeral relations. The following 
conclusions may be stated in a general way. * 

The language of the Avesta tiavelled with the Zoroastrian 
religion and with the mam body of the pnesthood, in all 
piobability, that is to say, fiom cast to west ; witlim the 
limits of Iian it became international. The Avesta texts 
must have passed through *a long process of development? 
which did not leach its close till at a comparatively late 
period. Many jioi tions are the lcsiilt of repeated icdacting 
and conq&ling ; older texts aie xeuioved from their onginai 
connexion, and woikcd into new ones or made use of in 
these. In these operations the levisers of "the Sasanian 
epoch *may be presumed to have had only the smallest 
slyue ; the texts they had before tk$m weie already for 
the most part in a revised form, Thc^r were no longer in 
a position io t give a relatively correct text; what they still 
had in their power to some extent to perioim is approxi- 
mately exhibited in such passages as 17., 1, 12 sq.; Yt , 2, 
H s<j . ; 37., it), 120 sq . } — perhaps in pait translated back 
from the Pahlavi^ 

Tlie great Yashts and the Yendidad are the most 
instructive portions for the kistoiy of the text. The 
original kernel of Ifcdits 8, 15, 13* 19 consists of 
the Iranian mythology of gods and heroes wliich had 
its origin in the East, and there also was cast into a 
poetical* form. Fragments of it were woiked into the 
framework of the great Yashts at a much later date. Tlie 
author of Vend., 2 u^ed in a fragmentary way a poetic 
version of the Yima •legend. The redactor of Vend, 3, 
judging from the monotonous and clumsy style 9t the 
opening sections, must have been prosaic enough ; yet from 
t$e twenty-fourth paragraph onwards we have a blight 
and pleasant description *)i the blessings of agriculture, in 
a poetical form, that contrasts singularly with what im- 
mediately precedes it, and must •certainly have been 
borrowed from an^older source. * In £nis way alone can we 
in other instances also account for the numerous verses with 
which the prose is often interspersed. Their function often 
was merely to set off aud ornament the later prose. Of 
“ genuine ” and “ spurious ” theie c&i be in this connexion 
no question, but only of “older” and “more recent,” 
Howevef vague and obseme the question may remain after 
all has been said, wo can *at least Jay so mufli down as 
fundamentally fixed, namely, that alrnbat is metrical in 
the Avesta bears the stamp of a higher antiquity than 
does the prose. 

As has been already stated, the Avesta now in our hands 
is but a small portion of the book as edited under the 
Sasanians. The large part perished under tlie devastating 
wave of persecution which broke over Iran with the 
Mohammedan invasion, or under the^till more fatal influ- 
ences of the apathy and forgetfulness of its proper guardians. 
The understanding of* tha older Avesta texts w T as far from 
perfect even at the time when they wore being e*dited and 
revised. The need for a translation and interpretation 
became evident; and under the later Sasanians the majority 
of the books, if not the whole of them, were rendered into 
the current Paklavl. A thorough use of tills translation < 
will not be possiblo until wo have it in good critical edi^ons, 
and acquaintance with its language ceases to be the mono- 
poly of a few privileged individuals. For the interpretation 
of the older texts it is of great value, ffhe Parsee priest 
Neryosangh subsequently translated a portion of the Pahlavi 
version into Sanskrit. * 

The MSS. of the Avesta are comparatively speaking of recent 
date, The oldest is the Pahlavi Vispered in Copenhagen, of date 
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3 2aS. Next point' the four MSS. of the Ilerbad Mihiifipdn Kat 
Khusio at Cambay (Bfihi and ld2t), two Vendulads with PahlaM 
in London and Copenhagen, aud two Yaxnas with Pahlavi in 
Copenhagen and Bombay in the pussisston of Dustur J amaspp 
Minor Indict ji, who of all the l\u set's is 1 idlest m old and good MSS. 
({( ueialLj r speaking, the MSS. lull off m quality audcaiefulness 
in ,pio portion to thur lahmvi j an honouiable exception must be 
made in favour of tlio&e proceeding iioin Kinnan and Yfizd in 
Pi isiu, mosilv dating fium tile 3 7th and listli centifUcs. 

The liist Kuiopcau behohu to duett attention to the Avesta was 
Iljde of CKfonl, in his Ihstorta Jidujio/iis Wtaiun Pnsurum 
iiirunujitr Jfirqnnuii (1700), wlmli, kovevm, tailed to awaken any 
lasting intoiest in tin* saeiul w zitingfls oi the Ikuseefc. The met it of 
achieving this belongs to the enthusiastic Omuitalist Anquetil 
Dupe iron, the hint of whoso prolonged stay in India (from 
1 7;>1 to 1701) and his acquaintance with the Paisce piiests was a 
liauslation (out duly veiy ch future) ol the Zend-Aw“sta. The 
found ition of a seicntiho exegesis wzs laid by Burnout. The 
interpretation ofdhe Avesta is one of the most diflu tilt pioblems of 
Oriental philology. To this veiy day no kind of agreement has 
been reached by eonflieting schools even upon some of tl*o most 
impoitaut points. Tlip most salient conti ibutions are those gif 
ATestu’gUidj Spiegel, I)aimesteter, lloth, and Bnitholomae. Opi- 
nion is divided also as Jo the significance of the Avesta m the liter* 
atui'o of the world. The exaggerated enthusiasm of* Anquetil Du- 
peiron has been followed, especially since Spiegel's translation, by 
an excessive reaction. The lutaio will doubtless be more just with 
iegard to the importance of Lh(*% book for the histtfzy of icligion y>i 
general and even of Christianity. 

Editions— Tho In 0. complete editions were that bj West oi 0 a.ud (Cope nha^on, 
IS ">l> ami that of the Avesfa m the stricter souse, abnuj uith tin FuliLui 
tunislitiou, by Spiral (Wnui, ]sUJ- r >s). A ntw and complete edition by 
Gidduer has been in iopisc of publication since LSS3. Hie best translation is 
that by D Limes tetei and Mills m Aacrttt litol * ojthr La*t (o UiK, Oxloid, lbbt) 

, with au eve* llcnt mtrodaeUun by the last-named) 

Util itui't . — See Anquetil Dupmion, Znid-Avt s/a, Ourmni dt Zoroud,( } <Sio., 
(Pans, 1771) ; H I*i>&aih in the Sacral LuvquiujL, ire., oftht Pen sis, especially 
in the new edition by E. W. Wist (Loudon, 1878); Dt 1 Uailtfv, l+Ltioduction, 
a VLtuile <h V A testa (Paris, 1S81); Mis. Duneker, Gi&utht* i r n> Altirimim, vol. 
iv.; and Eduaid Meyer, G» oihuhte dr* Afti ) tkum (bluttgaif, Isbl). (K. 0 ) 

ZENO, emperor of the East frofh 47 f to 491, was an 
Isauriau of noble birth, and originally bore the name of 
Trasccdissjeuy, which ho exchanged for that of Zeno -on hib 
marriage with Ariadne, daughter of Loo I., in 4G8. Of hid 
early life nothing is known ; after his marriage (whichwgp 
designed by Leo to secure the lsaurian support against his 
ambitious minister Aspar) he became patrician and com- 
mander of the imperial^ uard aud of the armies in the East. 
While on a campaign in' Thrace he narrowly escaped 
assassination ; and on his return to the capital he avenged 
himself by compassing tli* mur&er of Aspar, who bail 
instigated the attempt. In 474 Leo I. died after appointing 
as Ms successor Leo the son of Zeno and Ariadne ; Zeno, 
however, with the help of his mother-in-law Verina, 
succeeded in getting himself crowned also, and on the 
death of liKson befool the end of the year became sole 
emperor. In the fo®wing.vear, in consequence of a revolt 
fomented by Verina in favour of her brother Basiliscus, he 
was compelled to take refuge in Isauria, whither he was 
pursued by Ulus and Trocuudus, two of^ the usurper’s 
generals, and where, after sustaining a defeat, he was 
compelled to shut himself up in a strong castle. Basiliscus, 
however, soon outstripped Zeno in avarice, cruelty, and 
self-indulgence, and ’the vicissitudes of war and intrigue 
ultimately enabled the latter to re-enter Constantinople 
unopposed (July 477), while his rival was banished to 
Phrygia, where he soon afterwards died. The remainder of 
Zone’s reign was disturbed by numerous other less formid- 
able revolts, and it was to relieve himself of the pressure 
of one of these that in 487 he gave Theodoricj (q.v.) 
.permission to invade Italy and dethrone Odoacer, which 
led to the establishment of the Ostrogothic kingdom in 
Italy. At an earlier period of his reign (476) Zeno had 
received the deputation from the Eoman senate which 
announced the deposition of Romulus Augustulus, In 
ecclesiastical history the name of Zeno is associated with 
the Bemtkoib or instrument of union, promulgated by him 
and signed^ by all the Eastern bishops, with the design 
of terminating th# Monophysite controversy. The doeu- 
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ment, which is given by Evagrius (II. iii. 14), re-affirms 
the doctrine of the Nicaino-Constantinopolitan creed, and 
renews the condemnation of Nestorius pronounced by the 
council of Ephesus, but adroitly avoids the crucial point as 
to th» unity or duality of natures in the Incarnate Word, 
treating this as an open question. 

ZENO of Citium. See Stoics. 

ZENO of* Elea, son of Teleutagoras, is supposed to 
have been bom towartL the beginning of the 5th century 
u.o. The pupil and the friend of Parmenides, he sought 
to recommend his *masjers doctrine of the existence of 
the One by controverting* the popular belief in the exist- 
ence of r the "jSlany. In virtue of this method of indirect 
argumentation he is regarded as the inventor of u dia- 
lectic,” that is to say" disputation having for itfe end not 
victory but the discovery or the transmission of truth. 
He is said to have been concerned in a plot against a 
tyrant, and on its detection £o have borne with exemplary 
constancy the tortures to which he was subjected ; but 
authorities differ both as to the name and the residence 
of the tyrant and as^to the circumstances and the issue 
of the enterprise. " 

In Plato’s Parmenides, Socrates, “then very young,' 1 
meets Parmenides, “ an old man some sixty-five years of 
^age, 15 and 2eno, “a man of about forty, tall and person- 
able,? and engages them in philosophical discussion. But 
it may be doubted whether such a meeting was chrono- 
logically possible. Plato’s account of Zeno’s teaching 
(. Parmenides , 128 sq.) is, however, presumably as accurate 
as it is precise. In reply to th*>se v^ho thought that 
Parmenides’s theory of the existence of the One involved 
inconsistencies and absurdities, Zeno tried to show that the 
assumption of the existence of the Many carried with it 
inconsistencies and absurdities grosser and more numerous. 
In early youth he collected his arguments in a book, 
which, according to Plato, was put into circulation without 
his knowledge 

Of the paradoxes used by Zeno to discredit the belief in pluiality 
and motion, eight survive in the wiitings of Aiistotle and. Simpli- 
cius. They are commonly stated as follows. 1 (1) If the Exudent 
is Many, it must be at once infinitely small and infinitely great, — 
^ infinitely small, beeause^he paiis of which it consists must be in- 
divisible and therefore without magnitude; infinitely gieat, be- 
cause, tlidtsany pait having magnitude may he scpai ate iiom any 
other part, the intervention of a thiul pait having magnitude is 
necessary, and that this thud pait may be sepaiate fiom the other 
two the intervention of other pait3 having magnitude Js noecssaiy, 
and so on aJ tiijhutum. (2) In like manner the Many must be 
numerically both finite and infinite, — numeiically finite, because 
there are as many things as there* am, neither morn nor less; 
numeiically infinite, because, that any two things may be separate, 
the intei vention of a third tb^ng is necessaiy, and so on ad in Jin it urn. 
(SJiftlf all that is is, in spa< e, space itself mast ho in space, and so 
on ad infinitum. (4) If a bushel of com turned out upon the floor 
makes a noise, each grain and each pait of each grain must make 
a uoiso likewise ; but, in fact, it is not so. (5) Before a body in 
motion can reach a given point, it must first traverse the half of the 
distance ; before it can travel so the half of the distance, it must first 
traverse the quarter ; and so on ad infinitum. Hence, that a body 
may pass from one point to another, it must ti averse an infinite 
number of divisions. But an infinite distance (which Zeno fails to 
distinguish from a finite distance infinitely divided) cannot he 
traversed in a finite time. Consequently, the goal can never he 
reached. (6) If tho tortoise has the stait of Achilles, Achilles can 
never come up with the tortoise ; for, while Achilles tiaverses the 
distance from his starting-point to the starting-point of the tortoise, 
the toitoi&e advances a m tain distance, and while Achilles traverses 
this distance the tortoise makes a further advance, and so on ad 
infinitum. Consequently, Achilles may rnn ad infinitum without 
ovei taking the toitoiso. [This paradox is viitually identical with 
(5), the only difference being that, whereas in (5) theie is one body, 
in (6) there are two bodies, moving towards a limit. Tho “ in Unity * ’ 
of the premises an infinity of subdivisions of a distance which is 
finite ; the “infinity 59 of the conclusion is an infinity of distance. 
Thus Zeno again confounds a finite distance infinitely divided with 
an infinift distance. If the tortoise has a start of 1000 feet, Achilles, 

1 Bee Zeller, l)ie Vhilosophie d. Griechm, I. 5$Jsq, ; GrunUns^ 51. 
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mi the supposition that hit, speed is ten times that of the tortoise, 
must tiavuse an infinite number oi spaces, — 1000 fuet, 100 icet, 
10 feet, &l\, — and the toitoi^e must 1 imv( iso an infinite munher of 
spaces, — 100 het, 10 feet, 1 toot, tec., — Lefbie they reach the point, 
distant fiom then stai ting-points 1111 1 feet and 111 1 , feet respect- 
ively, at which the toitoise is overtaken. In a woid, 10C£, 1<I0, 
10, &c., iu (0) and \, }, &c., in (a) aie convenient seiivis, ami 
1111 1 and 1 are the limits to which they respectively appioxiniate.] 
(7) So long as anything is iu one and tlie same space, it is at lest. 
Hence an anow is at lest duiing every moment of its flight, and 
therefore also duiing the whole of its flight. (Sj Two bodies mov- 
ing with equal speed traveise equal spaces in equal times. Hut, 
when two bodies move with equal speed in opposite dire< tions, the 
one passes the other in half the time fn w filch it passes ft when at 
lest. These propositions appealed to Z*no to be ine^om yable. 

In short, the mdinary belief m plurality and motion seemed to 
him to involve fatal ineonsistem ies, whence lm infened that Pai- 
menidcs i^as justified in distinguishing the mutable movable ManJ' 
fiom the immutable immovable One, which alone is leally existent. 
In other wouls, Zeno Ye -affirmed the dogma, “ The Ent is, the Non- 
ent is not.”* It may seem stiange that a leasoner so acute should 
confound that which is infinitely divisible with that which is in- 
finitely great, as in (1), (2), (5), and (6) ; that he should identify 
space and magnitude, as iu (3) ; that he should neglect tlie imper- 
fection of the oigaus of sense, as in *(4) ; that he should resolve 
motion into a seiies of states of rest, any on the stiength of this 
analysis deny the reality of motioif, as in (7) ; ami that he should 
ignoro the relativity of speed, as in (8). But Zeno’^ peipibxity 
was genuine, and his end was positive. He was neither an onstic 
seeking an argumentative vietoiy, nor a «eeptic despaulhg of truth, 
but an honest thinker, breaking gionnd in a i)pw field w ith indiffer- 
ent success. 0 

Great as was the importance of these paradoxes of 
plurality and motion in stimulating speculation abou± 
space and time, their direct influence upon Greek thought 
was less considerable than that of another paradox, — 
.strangely neglected by historians of philosophy, — the 
paradox of predication. We learn from Plato ( Parmenides , 
127 D) that “the first hypothesis of the first argument n 
of Zeno’s book above mentioned ran as follows : “ If ex- 
istences are many, they must be* both like and unlike 
[unlike, inasmuch as they are not one and the same, and 
like, inasmuch as they agree in not being* one and the 
same, Proclus, On the Parmenides, ii. 143]. But this is 
impossible; for unlike things cannot be like, ir>r like 
tilings unlike. Therefore existences are not many.” That 
is to say, not perceiving that the Same thing may be at # 
once like and unlike in different relations, Zeno regarded 
the attribution to tho same thing of likeness a?id unlike- 
ness as a violation of # what was afterwards known as the 
principle of contradiction ; and, finding that plurality 
entailed these attributions, he inferred its unreality. Now, 
when without qualification he affirmed that the unlike 
thing cannot be like, nor the like thing unlike, he was on 
the high road to the doctrine maintained three-quarters of 
a century later by the Cynics, that no predication whict is 
not identical is legitimate. He was not indeed aware how 
deeply ho had committed himself; otherwise he would 
have observed that his argument, if valid against the Many 
of the vulgar, was valid also against the One of Parmenides, 
with its plurality of attributes, as well as that, in the 
absence of a theory of predication, it was useless to specu- 
late about knowledge and being. But others were not 
slow to draw the obvious conclusions ; and it may be con- 
jectured that Oorgias’s sceptical development of the Zeno- 
niau logic contributed, not less than Protagoras’s sceptical 
development of the Ionian physics, to the diversion of the 
intellectual energies of Greece from the pursuit of truth to 
the pursuit of culture. 

For three-quarters of a century, then, philosophy was 
at a standstill ; and, when in the second decade of the 4th 
century the pursuit of truth was resumed,* it was plain 
that the difficulty raised by Zeno must be met before the 
problems which had occupied the earlier thinkers — the 
problem of knowledge and the problem of being — could 
be so mucl^as attempted. Accordingly, in the seventh 


book of the Peimblic, where Plato propound* *his scheme 
of Academic education, he directs the attention of studious 
youth primarily, if not exclusively, to the concurrence of 
inconsistent attributes; and in the Pluzdo, 102B-103A, 
taking as an iiibtance the tallness and the shortness simul- 
taneously discoverable in Simmias, he offers his own theory 
of the immanent idea as the solution of the paradox. 
Simmias, he says, has in* him the ideas of tall and slioi t. 
Again, when it presently appeared that the theory of tlie 
immanent idea was inconsistent with itself, and moreover 
inapplicable fo explain p/edication except where the sub- 
ject was a sensible thing, so that reconstruction became 
necessary, tho Zenonian difficulty continued to demand 
and to receive Plato’s best attention. Thus, in the Pa >- 
mmuto s*, with the paradox of likeness and unlikeness for 
his text, he inquires how far the current theories of being 
(his cjwn included) are capable of pro\ filing, not only for 
knowledge, but also for predication, tgxd in tlie concluding 
sentence ho suggests tljiat, as likeness and unlikencss, 
greatness and smallness, &c., are relations, the initial 
paradox is no longer paradoxical; while in the /Sophist, 
Zeno’s doctrine having been shown to be fatal to reason, 
•bought, &pee*ch, and utterance, the principle which in the 
Parmenides is applied to avra xaQ * avra clStj and to 
sensible particulars is extended to include the case of ctBq 
which are not avra ko6’ avra. It would seem then that, 
not to Antisthenes oMy, but* to Plato alSb, Zeno’s paradox 
of predication was a substantial difficulty ; and we shall 
be disposed to give Zeno credit accordingly for his percep- 
tion of*itb importance. 

In all probability Zeno did not observe that in his 
controversial defence* of Eleaticism he was interpreting 
Parmenides’s teaching anew. But so it was. For, while 
Parmenides had recognized, together with the One^ which 
is, and is the object of knowledge, a Many, which is not, 
nncl therefore is not known, but jieverthcless becomes, and 
is tlie object of opinion, Zeno plainly affirmed that plur- 
ality, becoming, and opinion are one and all inconceivable. 
In a word, tho fundamental clogina*“ The Ent is, the Non- 
ent is not,” which with Pai^nenidcs^iad been an assertion 
of the necessity of distinguishing between the Ent, which 
is, and the Non-ent, wKieh i^not, but becomes, was with 
Zeno a declaration of the Non-ent’s absolute nullity. Thus, 
just as Empedocles developed Parmenides’s theory of* the 
Many to the neglect ot his theory of the One, so Zeno 
develo^d the theory of the One to the neglect of the 
theory of tho Many. Wifh the severance of jtb two mem- 
bers Eleaticism proper, the Eleaticim&^f Parmenides, ceased 
to exist. * 

The first effect of Zeno’s teaching was to complete the 
discomfiture of philosophy. For the parodox of predica- 
tion, which he had used to disprove the existence of 
plurality, was virtually a denial of all speech and all 
thought, and thus led to a more comprehensive scepticism 
than that which sprang from the contemporary theories of 
sensation. Nevertheless, he left an enduring mark upon 
Greek speculation, inasmuch as he not only recognized the 
need of a logic, and grappled, however unsuccessfully, with 
one of the most obvious of logical problems, but also by 
the invention of dialectic provided a new and powerful 
instrument against the time when the One and the Many 
should be reunited in the philosophy of Plato. „ 

Bibliography. — P. W. A. Mullacli, Fraqme/ita Pkihsopkorim 
Groscorum, Paris, 1860, i 266 sq . ; Zeller, Lie Philosophic d . Gncchen, 
Leipsie, 1876, i. 534-552 ; P. Tannery, Pour Vllistoire de lot Science 
JMfcne, Paris, 1887, pp. 247-26*1. Ignoiing the philosophical 
aspect of Zeno's teaching, Tannery supposes him to have main- 
tained in opposition to the Pythagoreans that hotly is not a sum 
of points, time not a sum of moments^ and motion not a sum of 
passages from point to point. For histories of philosophy and 
other works upon Eleaticism, see Paum.eni:deh. (H. JA.) 

ZBNOBIA. See Palm yea, vol. xvijjL p. 201 sq. 
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r ZENTA; a purkU town of Hungary, in tiio county of 
B&os-Borirog, on the right bank of tho river Tkeiss, 20 
milts south of Szogtdin, is historically known for the 
decisive vicloiy won in its vicinity by Princo Eugene over 
the Turks in 1600, The population, which is purely agri- 
cultural, numbered 21,200 in 1880, and 16,000 in 1886. 

ZEPT1 ANiAII {Hnpkonid'% ^ofovUs, Heb.JPJBV^vhom 
Jehovah hides 1 ' or “protects”;* compare the Phoenician 
mans or woman's name blOtoV, C./.tf., No. 207, Eating, 
Pm, Stein?, p. 16), son of Ousiii, the ninth^, according to 
the order of his book, among ihe twelve minor prophets, 
flourished in the reign of dosiali of Judah, and apparently 
before the great reformation in the eighteenth year of that 
king (621 b.o.). For various forms of idolatry put down 
in that year are spoken of by Zephaniah as still prevalent 
in Judah (chap. i. i *</.), and are specified in such a connexion 
as to imply that they were not the secret sins of individuals, 
but held the first place among tho national backslidings 
that could, as tho prophet teaches, be removed only by 
a sweeping judgment on the state. Of tl^o person of 
Zephaniah nothing is known ; but it has been conjectured 
that his great-great-grandfather Hezekiah (chap. i. 1) is 
the king of that name, and ri so he belonged to the highest 
class of Judrean society. ^ 

The genuineness and integrity of the short prophecy 
ascribed to Zephaniah do not seem to be open to reasonable 
doubt. Blade ((Fesek. is/*., L r 64r4:) rSJises a question about 
chap, iii,, and if this were a distinct oracle there would be 
no cogent reason to ascribe it to the author of the two 
chapters that precede ; for tlic book of the minor prophets is 
made up of a number of short pieces, some bearing a name 
and some anonymous, and it is only <&1 usage that ascribes 
the anonymous pieces to the last preceding prophet whoso 
name i* prefixed to his prophecy. But, though the sequence 
of thought in the book of Zephaniah is not so smooth as 
a Western reader may desire, a single leading motive run? 
through the whole, and the first ^two chapters would be 
incomplete without the third, which moreover is certainly 
pre-exilic (verses 1-4), <*nd presents specific points of con- 
tact with what precedes £s well as a general agreement 
in style and idea. r 

The dominating motive of the Tvhole is the approach of 
a sweeping and world-wide judgment, which the prophet 
announces as near at h&nd, and interprets, on the lines laid 
down by Isaiah in his prophecies about Israel and Assyria, 
as designed to destroy the wicked and prepare the way 
for the visible sovereignty of the righteous God of Israel. 
As regards Judah, wwih fo*ms the subject of the first and 
third chapters, the effect die the judgment will be to sift 
out the idolaters, the men of violence and wrong, the false 
prophets and profaue priests, the hardened men of the 
world to whom all religion is alike and who deem that 
the Lord will do noither good nor evil. The men who 
seek meekness and righteousness will be left, a poor and 
lowly people, trusting fin the name of the Lord and eschew- 
ing falsehood. To them a future of ^gladness is reserved, 
a peaceful life under Jehovah's immediate kingship and 
loving projection. Such an ideal necessarily implies that 
they shall no longer be threatened by hostility from with- 
out, and this condition is satisfied by the prophet's view 
of the effect of the impending judgment on the ancient 
^enemies of his nation. The destruction of the Philistines 
on tho west and of Moab and Ammon on the east will 
enable the Hebrews to extend their settlements from the 
Mediterranean to the Syrian desert; and their remoter 
oppressors, the Ethiopians and Assyrians, shall also perish. 
That Ethiopia appears instead of Egypt is in accordance 
with the conditions of the time. It was with Ethiopic 
dynasts holding sway in Egypt that Assyria had to con- 
tend during the 7th century B.a, when the petty kingdoms 
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of Palestine were so often crushed between the collision 
of the two great powers, and even Psammeticlms, the con- 
temporary of Josiah, and the restorer of a truly Egyptian 
kingdom, was nominally the lieir of the great Ethiopian 
sovereigns. 

Tl&se conceptions are closely modelled on the scheme 
of Jehovah’s righteous purpose worked out by Isaiah a 
century before, when Judah first felt the weight of the 
Assyrian rod, and tlie^ afford the most conclusive evidence 
of the depth and permanence of that great prophet’s influ 
enee, P>ut in one pointAliere is an important divergence. 
In Isaiah’s view Assyria fe the rod of God’s anger ; and, 
when the work of judgment is complete and Jehovah 
returns to the remnant of His people, the theodieea is com- 
pleted by the fall outlie unconscious instrument of tho 
divine decrees before the inviolable avails of the holy 
mountain. Zephaniah in like manner looks t<7 an all-con- 
quering nation as the instalment of divine judgment on 
Judah and the rest of the known world. He represents 
the day of Jehovah, according to the old meaning of that 
phrase, as a day of battle (not an assize day) ; he speaks 
of the guests invited to Jehovah’s sacrifice, i.?,, to a great 
slaughter^ of alarm against fenced cities, of blood poured 
out as dust, of pillage and desolation at the hand of an 
*bpemy. Blit beyond this all is vague; we neither hear 
who the sword of Jehovah (ii. 12) is, nor what is to become 
of him when his w r ork Is completed. Isaiah's construction 
has in all its parts a definite reference to present political 
facts, and is worked out to a complete conclusion; Zephaniah 
borrows the ideas of his predecessor without attaining to 
Iris clearness of political conception, and so his picture is 
incomplete. The foreign conqueror, by whom J udah is to 
he chastised and Nineveh and Ethiopia destroyed, is brought 
on to tho stage, but never taken off it. It is safe to con- 
clude that the principal actor in the prophetic drama, who 
is thus strangely forgotten at the last, was not as real and 
prominent a„ figure in Zoplianiah's political horizon as 
Assyria was in the horizon of Isaiah. At the same time 
it is reasonable to think that so complete a reproduction 
of Isaiah's ideas in the picture of a new world-judgment 
was not formed withcrat some stimulus from without, and 
'’this stimulus has beei* sought in the Scythian invasion of 
western Aoia, to which some of Jeremiah's earlier prophecies 
also appear to refer ? see Istlyel, vol. ^iii. p, 415. But 
from the analysis given in the article Scythia, (vol. xxi. p. 
577) it is doubtful whether the Scythians had appeared 
even on the distant hoTizon at the date of Zephaniah's 
prophecy, 1 while, on the other band, the movements in the 
far East which preceded the first siege of Nineveh are 
chronologically suitable, and appear to afford quite sufficient 
basis for Zephaniah’s undefined anticipation of a general 
political convulsion. How the danger that threatened 
Nineveh stirred the mind of the Hebrews appears also 
from the prophecy of Nahum. 

Be this as it may, the comparison between Isaiah and Zephaniah 
affords an instructive example of the difference between original 
and reproductive prophecy. All the piopliets have certain funda- 
mental ideas in common, and each has learned something fiorn Ms 
predecessors. If Zephaniah draws from Isaiah, Isaiah himself drew 
from Amos and Hosea. But Isaiah |joes to his predecessors for 
general principles, and shapes the application of these principles to 
the conditions of his own time in a manner altogether hesh and in- 
dependent . Zephaniah, on the other hand, goes to his prcdocessoi 
for details ; he does not clearly distinguish between the form and 
the substance of the prophetic ideas, and looks for a final consum- 
mation of the divine purpose, not only in accordance with the 
principles of Isaiah, but on the very linos which that prophet had 
laid down. But those lines wore drawn on tho assumption that 
tho Assyrian judgment was final and would be directly followed by 
tho reign of righteousness. This assumption was not justified by 

1 The Efrythians appeared in Media about €19 B.O., and, if they wm 
really Sncse and came from the East, their appearance in Palestine 
would fall still later. ** 
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the event ; the deliverance and reformation were incomplete ; and 
the inbringiiig of the leign of righteousness was again deferred. 
Zephaniah sees this, hut fails to diaw the true inference. Hi 
postulates a new ciisis in ’history similar to the Assyrian crisis of 
whi< h Isaiah wrote, and assumes that it will mil such a couisc as 
to lulhl Isaiah’s unfulfilled predictions. But the movements of 
history do not repeat themselves ; and the woikmgs of God’fc right- 
eous providence take fiesk shape in each new scene of the woild’s 
life, so that a prediction not fulfilled under the conditions for 
which it was given tan never again ho fulfilled intietail. As it is 
an essential feature of piophecy that all ideas are not only presented 
but thought out in concrete form, and with reference to present 
historical conditions, the distinction between the temporary foim 
and the permanent religious tiutli citthodted in that fdm is also 
essential. The tendency to eonfouifd Hie two, to ascribe absolute 
tmth to what is meie embodiment, and tlieiofoie leglid unful- 
filled predictions as simply defon ed, even wlicio the foim df tjie 
predii tion is obviously dependent on more temporary conditions #f 
the piopl&t’s own time, gained ground from the time of Zephaniah 
onwaids, and culmimrtcd in the Apot alyptic liteiature. As it grew, 
the eternal Ideas of the gieat prophets fell into the background, 
and w r ere at length entirely lost in the crass Jewish conception of 
a Messianic age, w hioh is little more than an apotheosis of national 
particularism and selfrighteousness. Zephaniah ’s eschatology is 
not open to this charge : with him, a3 with Isaiah, the doctiine of 
the salvation of the remnant of Israel is inspired by spiritual coll- 
ections and instinct with ethical force. # The emphasis still lies on 
the moial idea of the remnant, not on the phys^al conception 
Israel, lie does not yield to Amos or Isaiah in the Courage with 
which he denounces sin in high places, and he is aki%to Hosea in 
his firm hold of the prmciple that the divine governance is loojeft 
not only in righteousness hut in love, and tliSt the triumph # of love 
i's the end of Jehovah’s wrorkiug. Yet «ven here we see the differ- 
ence between the fust and second generations of prophecy. The 
persuasion to which Hosea attains only through an intense inward 
sliuggle, wdiich lends a peculiar pathos to his hook, appears in 
Zephaniah, as it w T ere, ipady made. Tlieie is no mental conflict 
before he can pass through the anticipation of devastating judgment 
to the assuiance of the victory of divine love, and the sharp transi- 
tions that characterize the hook are not, as w r ith Hosea, due to 
sudden revulsion of feeling, hut only mark the passage to some 
new topic in the ciicle of received prophetic truth. The finest 
thing in the hook — in spite of certain obscurities, wdiich may be 
partly due to corruptions of the text— is the closing passage ; but 
the description of the day of Jehovah, the dies im dies illtt of 
chap. i. 15, which furnishes the text of the jpost striking of 
mediaeval hymns, has peihaps taken firmer hold of the religious 
imagination. Least satisfactory is the treatment of the judgment 
on heathen nations, and of their subsequent conversion tofleliovah. 
In the scheme of Isaiah it is made clear that the fall of the power 
that shatters the nations cannot fail to$>e recognized as Jehovah’s 
work, for Assyiia falls before Jerusalem^ as soon as it seeks to g<5 
beyond the limits of tlie divine commission, and thu^the doctiine 
e< With its is God” is openly vindicated before the nations. But 
Zephaniah assumoe thaj; the convulsions of history are Jehovah’s 
work, and specially designed for the instruction and amendment of 
Israel (iii. 6 sq.), and neglects to show how this conviction, which 
lie himself derives from Isaiah, is to be brought home by the com- 
ing judgment to the heart <pf heathen nations. Their own gods 
indeed w r ill piove helpless (ii. 11), but this is not enough to turn 
their eyes towards Jehovah. Here, therefore, there is in his 
eschatology a sensible lacuna, from ^diicli Isaiab’s construction is 
free, and a commencement of the tendency to look at tbingsTrom 
a merely Israelite standpoint, which is so notable a feature of the 
later Apocalyptic. 

Them is no important separate commentary on Zephaniah ; the student must 
refer to the commentaries on the minor prophets (see Hosea). The relative 
section m Duhm, Theoloyie de\ Prupketen, deserves attention. An apocryphal 
prophecy asenbed to Zephaniah is <piotea by Clement of Alexandria, Stromata, 
v. 11, § 78. (W. R. S.) 

ZEPHYRINTJS, St, bishop of Rome from about 202 
to 26th August 217, succeeded Victor I. He is described 
as a man of little intelligence or strength of character, 
and the somewhat important controversies on doctrine and 
discipline that marked his pontificate are more appropri- 
ately associated with the name of Hippolytes (q.v.) and 
of Calixtus, his principal adviser and afterwards his suc- 
cessor (see Popedom, vol. xix. p. 489). 

ZEPHYRUS, the west wind, brother of Boreas, the 
north wind, was the son of the Titan Astraeus and Eos, 
the dawn (Hes., Theog., 579), and had his palace in Thrace 
(IL, ix. 5 ; Od. y v. 295). lie was married to Chloris, the 
goddess of flowers (Ov., Fast , v. 195), by whofii he had 
a son, Carpus ^by the harpy Podarge ho was also the 
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father of Xantlius and Balms, the horses of Achilles (//.', 
xvi. 150). 

ZERAFSHAN, an independent “ circle or province of 
Russian Turkestan, includes the valley of the mer Zeraf- 
shan from its sources to Katty-Kurgan, as well as the 
mountains which bound the valley to the north and south. 
Jt is the Sogdianv ( q . v .) of the ancients, famed for^its 
fertility, which is due tf> the waters of the Polytinietus. 
The present Russian province of Zerafshan, which is 
densely peopled along the* course of the river, has a length 
of nearly 25(5 miles irom^vest to east, a width of from f) # 0 
to 100 miles, and an area of 19,GG5 square miles. * It is 
bounded on the W. by Bokhaia, on the N. by the Kizil- 
kum Doserfc of Syr-Darla and the Russian province of 
Ferghana, on the E. by the Alai plateau, and on the S. by 
tire vassal khanates of Bokhara, — Karat egin'Hissar, Shahr- 
i-SyaJps, and Karshi. High chains of mountains enclose 
the provinco on three sides. To the north are the Tuike- 
slan Mountains, which separate the tributaries of the Syr 
from those of the Amu, rising to 22,000 feet in their 
highest snoVclad peaks, and crossed by but few passes, 
which themselves range from 10,000 to 13,000 feet. In 
iho west the Turkestan Mountains are joined by the Nnra- 
tau Mountains, ^■'Hiich. have a north-westerly direction 
(seq* Ttjrkestar). In the south-east the valley of the 
Zerafshan is separated from that of tho Surkhab by the 
grand snow-clad Histar Range, which runs from north-east 
to south-west, and by several chains parallel to it, while 
farther west a series of mountains, partly running also 
towards the south-west and partly towards the north-west, 
separate it from the Bokhara plains of the Amu. The 
lowest passes across tfiese chains have altitudes of not less 
than. 7000 feet. IJut the valley of the Zerafshan lies 
broadly open towards tho steppes in the west, ajjd has 
supplied an easy route for the railway from the Caspian 
•by Merv to Samarkand. 

\ (•vanites and all kinds of crystalline slates are widely developed 
in the mountains which enclose Zeiafshan. Caiboniicrous lime- 
stones are met with* in the west; hut the great hulk of the deposits 
w r hi(h overlie the crystalline slates, anefrare raised to the greatest 
heights in tho highlands, belong t#a mdfe recent geological time, 
namely, to the Secondary — chieny Chalk— and Tertiary peiiods. The 
•Zerafshan valley owes itsgfertrlity to the thick tei rates of loess 
which surround the base of the mountains ami sometimes reach a 
thiclgaess of 100 foot 

The Zerafshan river, which owes its nafne (“gold-spreading ’’prob- 
ably more to the fertility i! brings than to the gold Much is found 
in very small quantities in its sands, rises under the name of Matehi 
from a large glacier, fed by the high peaks which rise at the junction 
(improperly called Kok-su) of the Turjj^stan Mountains with the 
Alai Range. The altitude of tho glaciers about 9000 feet, and 
thence the Zerafshan flows due W’&st in a narrow valley, with a fall 
oi not less than 40 feet per mile. Several villages are scattered over 
the slopes of the mountains; and some thirty bridges, made of poplar 
trees felled acrqps the river ami swaying under the weight of the 
foot passenger, furnish means of communication. After a course 
of nearly 100 miles in the mountains the Zerafshan receives from tho 
left the Fan, with the Yagnob, which flows in a high longitudinal 
valley, separated from the main river by tho lofty Zoiafshan Range. 
•About Pendjakent it enters on its micfdle course along a broad 
valley fiom 20 to 60 miles wide. Large arylcs, or irrigation canals, 
one of which is 50 miles ir^ length and has all the appearance of a 
river, distribute the waters of the Zerafshan over tlicvalley, while 
the river itself divides into tw T o great branches, 10 to 12 miles apart, 
forming a large island, the Miankal, which is the most fertile part 
of the pro vince. A dam keeps up the wrater in tho southern branch, 
Kara -Daria, close by which is situated Samarkand ( q . v .), and five 
large aryks distribute its water over the fields.* Numberless canals 
drain ofi its waters farther west in the neighbourhood of the city <ff 
Bokhara, so that, after carrying an insignificant volume oi waiter 
to the small Lake Kara-kul, it stops its com so there, some 30 miles 
from tho Amu-Daiia, of wdiieh it formeily was an affluent. 

The population of Zerafshan was reckoned at 351,900 in 1880, 
The hulk of the inhabitants are XJ/bcgs and*Tajiks, the remainder 
consisting of a few thousand Persians, Hindus, and Jews respect- 
ively ; the Russians are mainly military, civil functionaries, 
merchants, and a few peasant settler's. Wheat, barley, rice, and 
other cereals, as also lucerne, are widely cultivated, and Hie gardens 
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<tf Yj. ntriiin.&rc beautiful A \aiicty of petty traces aio earned 
on in ilio towns Aid villages. 

Zutiiriun. is dmded mto three districts, the chief towns of which 
aie Samarkand (36,000 inhabitants), now connected by rail with 
Bokhara, Metv, and Mikhailovsk on Kiasnorodsk Bay m the Oas- 
pini Sea ; Kitty -Km nan ( 1125), dose by the liontiei ol Bokhaia , 
and lVud] xkent (18SU), chief town of the mountain difatuct ol the 
upl* r 7 a i itshau, known as Kohistan. 

ZEILB8T, a manufacturing Jown in the duchy of 
Anhalt, Getmany, is situated on the Nuthe, 11 miles north- 
west of Dessau and 21 south-east of Magdeburg. It con- 
tain five churches, ono of which (Rt Nicholas), built in 
H46-88, is a good example ot the Late Gothic style as 
developed In Ravony, with, its spacious proportions, groined 
vaulting, and bare simple pillars. The town-house dates 
fioia about 1180, but it was disfigured by additions in 
the beginning # of the 17th century. The palace (1681- 
1750) has been used as a depository of archives since 
1872. There are several quaint old houses, with* high 
gables, in the marketplace, in the middle of which standi 
a Jloland column, of about 1445, and a bronze figure known 
as the “JButtcrjungfer ” (butter-girl), of uncertain origin 
and meaning, but now regarded as the palladium of the 
town. The old Frauciscan monastery, with jinc cloisters, 
founded in 1250, contains USie gymnasium ; a nunnery of 
1211 has been converted into barracks; arid the Augustinian 
monastery of 1390 has been a hospital since 1525. •The 
site of the old fortifications is occupied by pretty pro- 
menades, Gold and silver *ai tides, silk, plush, cloth, 
leather, soap, starch, chemicals, and carriages aie among 
the chief manufactures. Iron-founding is carried on; 
and several breweries are engaged in *the preparation of 
Zerbvfcer bitter beer, which enjoys considerable repute. 
Market-gardening is aho a profitable industry at Zerbst 
The population, almost entirely Prcfcestant, was 15,009 
m 1883 ; in 18 i-9 it was 9350. # 

Zerbst is an ancient town, mentioned in 949. In 1307 it came 
into the possession of the Aqjhalt family, and from 1C03 till 1793* 
was the capital of the coll iteral blanch of Anhalt-Zerbst In fl§* 
it passed to Anli dt-Dosb ui. * 

ZEDS, the chief deijy of ancient Greek religion, bears 
a name which almost <eertai&ly means “ sky.” His title is 
identified by etymologists wifh the Sanskrit Di/aus, the 
“ bright one,” “sky,” though his legend and place in religioif 
are not closely akin to those of the Yedic deity. It seems 
nearly certain that the peoples who speak Aryan languages 
hud at some remote time a comfhon word for the sky, 
end nothing can be more probable than that they also 
worshipped the vault of heaven.* In what sense the sky 
may have been au^f^an deity before tho distant and 
obscure process called the* Aryan dispersion, it is not 
possible with certainty to say. Tho followers of Mr 
Herbert Spencer might not inconsistently suppose that 
there was once an Aryan medicine-man of chief named 
Sky, and that on his death his ghost was worshipped 
and his cult finally blended with that of the actual 
natural phenomenon.. Or, again, it might be argued 
that ^the sky was originally adored as a symbol of thd 
Infinite, and that men, losing the Original conception, 
and misled by the personal appearance of the name as 
other words for sky became more familiar, were deceived 
into the belief that e< sky w was a personal deity. Or, once 
more, theorists- might urge that Sky was first worshipped 
at a stage of early fancy, when all things in nature were 
looked on as personal and of human parts and passions, 
while later the sky sank back into the category of lifeless 
things, leaving Zeus as a distinct personal being and deity. 
Other hypotheses^ might, no doubt, be invented, but 
unhappily we have no means of proving their historical 
accsnracy. It is a common thing among backward races, 
for example on the Gold Coast, to find Sky worshipped as 
a god, or regarded, as the dwelling-place of gods. How 
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and in what manner such conceptions were attained by the 
ancestors of the ancient Greeks we can nc\er know as a 
matter of fact 

Coming to historical and documentary evidence, our 
earliest knowledge of Zeus is derived from the Homeric 
and Bjesiodic poems. It is very probable that iu the legend 
and ritual of remote tovns and temples in Greece wo have 
tiaces of a conception of Znus much older than that which 
meets ns in Homer. • But Homer and Hesiod are the 
most ancient literal y testimonies ; next to these come tho, 
speculates of the early^ philosophers and the writings of 
the lyric poets, Pinclai^* Herodotus, and the tragedians. 
Finally, *ve lfave the Zens of the philosophers of the central 
p^ridd, — Plato and Aristotle, — and the Zeus of the later 
philosophic periods do^n to the prevalence of Christianity. 

By the time that Zeus meets us ;n Homer he has 
wandered far from the original conception of him. What- 
ever that may have been, Jgeus cannot have been first 
imagined in an age of advanced society on the heroic 
system, that is, in an age # of the fully developed monogam- 
ous family of city states each governed by a king, and of 
a general loose confederation, with a kind of upper and 
lowd* hou^,#-the prince's council and the assembly of the 
people. It is, however, on the model of such a society that 
4lie Olynijft&n consistory is organized in Homer, with Zeus 
fo? tljp bretwalda,*tlie principal chief of the gods. Such 
a position Zeus holds in Homer. The poet represents him 
as anthropomorphic, — a powerful, humorous, amorous ruler, 
sometimes troubled by disputes among his younger brethren, 
— Hacfes and Poseidon, — his wife, a^id his children. His 
claim to supreme authority is based on primogeniture (/<?., 
xv. 187), whereas in Hesiod Zeus is the successful youngest 
son of Cronus. Both poets agree that he has overthrow n 
the paternal dynasty, and established his own power after 
violent struggles. The Jegends in Hesiod are full of ugly 
and puenlo fables and conceits, dating doubtless from 
remote and uncivilized antiquity. Though Zeus be so 
much of a magnified man in Homer, there are probably 
traces of the elemental conception, and his union with Hera 
(K, xiv. 152) on the crest of Ida may be a poetic memory 
of the old story of Heaven wedding Earth, though Ilera 
♦cannot as a ride be regarded as a form of Gma or of 
Demeter, a While among the gods Zeus is a father, 
brother, and emperor-. Homeric men sometimes use his 
name as we might use that of God; in a religious rather 
than in a mythological sense. How regarded as subject to 
Fate, so that he cannot 4>ave even his own children from 
her decree, elsewhere he seems toehold the gifts of Fate in 
his ovn hand : from two vast jars he deals out good and 
evil to mankind. Where iftorah are concerned, he sanctions 
the* oath (//., iii. 227) both in this world and the next, 
and ho is the friend of strangers and suppliants, the patron 
of the hospitable hearth. In Homer Zeus does not assume 
the form of the lower animals, and in the strange passage 
where he recounts his loves, the Leporello of his own Don 
Juan, he says nothing of those well-known disguises. In 
Hesiod tho old wild tales revive, and we learn, for example 
(Tkeoy.y 886 ; compare the scholiast), that Zeus swallowed 
his own wife, Metis, after inducing her to take the shape 
of a fly, just as Puss-in-Boots got rid of the ogre who 
turned himself into a mouse. In Hesiod, too, we have tho 
tale of Prometheus and Pandora, a tale which afforded such 
an admirable theme for moral handling by iEsckylus. 
Zeus tempted Epimetheus by the aid of the woman Pan- 
dora ; hence came death into the world and all our woe. 
Then Prometheus pitied and aided men, whom Zeus had 
intended to destroy, and the hero was fixed to a rock in 
Caucasus by order *>f the god. The myth may be alle- 
gorized ft a dozen ways, and perhaps may bo taken to 
mean that man does not increase happiness by increasing 
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knowledge, science, and the arts of life. Without the gilts 
of Prometheus, carried to what Horace would hav e thought 
a profane pitch of perfection, we should not have reached 
modern industrialism and the horrois of modern war. In 
Hesiod Prometheus may stand for humanity vainly, strug- 
gling to be powerful and happy against that indexible and 
ruthless law which is Zeus, And what shall the end be ? 
How shall the ways of Zeus be justified to men, and man’s 
rebellion be justified to Zeus ? We no more know how 
zEschylus solved the pioblem mythically than we can dis- 
cover the actual solution. The„idc$ that another shall 
voluntarily take the place of Prometheus (/Esch., Prom. 
Vin<t 1026) naturally recalls tho theory of thl Atonement. 
To' such mysteries does the Greek mind attain, and in* such 
ultimate* perplexities is tjie conception of Zeus, the Bor 
Dteu of the Homeric Olympian festivals, involved. 

At the Opposite pole from the Hesiodic Zeus is tho Zeus 
who practically means the unknown god, as Terpander sings, 

Zed tclvtow apxa ' ttq.vtuv ay/iT(ap t 

or, as the Oiphic hymn (whatever its date) proclaims him, 

Zeds Kc<pa\ri, Zeis pier era, Aids 3 5 gK iravra t^tuktcu. 

Thus Zeus becomes a shoithanTl symbol for the pantheistic 
deity. * • 

The Zeus of pure religion and of spcculat^n is very 
different fiom the Zeus of ritual and yf local myth. £To 
ritual, and to the local myths treasured by priests, •which 
often tried to explain the ritual, we owe tho unbecoming 
anecdotes of Zeus as the god who, in the form of ant, snaky, 
bull, eagle, and so forth, made love to tho daughter^ *f men. 
On this point reference may be made to the work of the 
present writer, Myths , Ritual , and Religion (ii. 189). The 
hypothesis there offered is that the Gieeks in their early 
uncivilized state, dwelling in tribes and in scattered kraals 
or villages, retained traditions like the totemic and magical 
beliefs of Bed Indians or Australians. When they became 
more united and more civilized, they did not drop wholly 
the faith that they were descended from animals, nor wholly 
forget such talcs as the Indians tell of Manibozho and the 
Australians of Punjel, but they transferred the oid anec- 
dotes to Zeus. In place of saying, <c We descend from a 
bull,” they said, “ We descend from*Zeus, who for purposes 
of amorous disguise took the shaps of a bull,” or a swan, 
or an ant, as tho case might be. Probably sotue foreign 
legends, Phoenician yr African, wSre also borrowed and 
attached to Zeus. If this be a correct, as It seems a 
possible, hypothesis, then it will be well to be cautious in 
explaining the myths about Zeus as if they were all of 
elementary origin, and alf expressed in images some natural 
process or sciies of natural phenomena. We must regard 
Zeus as an extremely difficult complex, in which elem^ital 
myths, myths of savage fancy, myths of perverted history, 
theories of early natural philosophy, and the ideas of panthe- 
istic speculation are all confusedly mingled. He is the sum 
of the religious thought of Hellas, formed in the numberless 
ages between savagery and complete civilization. He 
received human sacrifices even after the Christian era ; yet 
long before if he all but corresponded to tho Unknown 
Substance of Spencerian philosophy. (See Plato, Rep., viii. 
565 D; Suidas, s.v, “Laphystius.”) A summary of the 
Zeus myths will be found in Dr William Smith’s Dictionary 
of Classical Mythology . For a comparison between the 
character and attributes of Jupiter and Zeus, see the article 
Jupiter. 

Among modern woiks in which the character and legend of Zeus 
are discussed may be recommended Welc-ker’s Griechische Gottcrlehrc 
(Gottingen, 1857); Prellei’s Grkchmhe Mytholoqie (Berlin, 1872); 
tho Selected Rssaip of Mr Max Muller ; Ze Sentiment Iteligienx m 
Gtbce of M, Jules Girard (3d ed., Paris, 18^7) ; and 0. 0. Muller’s 
Introduction to a Scientific System of Mythology (Fq# tiansl., 
London, 1814). The subject has not yet been reached (1888) in 
Rosscher’s gi cat ZScilon. Tho authorities named will introduce the 


nadu in turn to other authois, their icseaichcs and. speculation 
Heyno’s Ayollodo) us (Gottingen, 1803) is also useful. (A. h ) 
ZEUXIS, a Greek painter, who flourished about 4*20- 
390 b.c,, and described himself as a native of Herat Jca, 
moaning piobably the town in Magna Grtecku To this 
neighbourhood seem to jooint the facta of his having 
painted a figure of Helena for a temple in Cioton, of *his 
presenting a picture of»AIcmena to the people oi Agii- 
gentum, and of his having been, in one account, a pupil 
of Damophihis of Hime^a in Sicily, the other statement 
being that be was a puf^l of Ncseus of Thasos. Aftu- 
vvaids he appears to have resided m Ephesus. His Jcnovui 
woiks are — 

1. Zeu^ Sun ouiidcd by Deities. 8. Alcmena, possibly anothei 

2. Ei os Clowned with Hosts. name ioi 7. 

3. Maisyas Bound. 9 Helena at Cioton 

4. Pan. 10. F<nelope. * 

5. Contain Family 11. Menelaus. 

6 Boieas oi Tilton. 32. Athlete. 

* 7. Infant Hcicules Strangling 13 An *)ld Woman, 
the Seipents m Pmence 14 Boy^with In apes, 
of his^ Paicnts, Alcmcna 15 Giapes. 
and Amphiti) on. 16. Monocliiomes. 

17. Plastic woiks in clay. 

t In ancient records we aie, told that Zeuxis, following 
the initiative of^ ApollodorusJ had introduced into the ait 
of painting a method of representing his figures in light 
and shadow, as opposed to tho older method of outline, 
with large flat ina&bts of colour for draperies, and other 
details, such as had been practiced by Polygnotus and 
others of the great fresco painters. The new method led 
to smaller compositions, and often to pictuies consisting 
of only a single figfire, on which it was the more easy for 
the painter to demonstrate the combined effect of the 
various means by wj^ich lie obtained perfect roundness of 
form. The effect would appear strongly realistic, com- 
pared with the older method, and to this was piobably 
•due the origin of such stories as tho contest in which 
^Seftxis painted a bunch of grapes so like reality that biicK 
flew towards it, ^kile farrhasius painted a curtain which 
even Zeuxis mistook for real. Tim story reads in Pliny 
(JY If., xxxv. 63) as if Parrh^ius Vid brought forwaid a 
pictui e with an apparent certain hung in front to protect 
^he colours from the light, and that Zeuxis had tried to 
pull the curtain aside. It is perhaps a variation of this 
storf when we are told (Pliny, l< 4 \ rit) that Zeuxis also 
painted a boy holding*grapes, towards which birds flew, 
the artist remarking that if the boy had been as well 
painted as the giapes the* birds would have kept at a dis- 
tance. But, if the method of £tn§ris led* him to real 
roundness of form, to natura? colouring, and to pictures 
consisting of single figures or nearly so, it was likely to 
lead him also to search for striking attitudes or motives, 
which by the Obviousness of their meaning should emulate 
the plain intelligibility of the larger compositions of older 
times. Lucian, in his Zmxis, speaks of him as carrying 
this search to a novel and strange degree, as illustrated 
In the group of a Female Centaur with her Young. When 
the picture was exhibited, the spectators admired its in- 
vention and overlooked the skill of the painter, to the 
vexation of Zeuxis. The pictures of Hercules Strangling 
the Serpents to the astonishment of his father and mother 
(7), Penelope (10), and Menelaus Weeping (11) are quoted 
as instances in which strong motives naturally presented 
themselves to him. But, in spite of ihe tendency toward^ 
realism inherent in the new method of Zeuxis, he% said 
to have retained the largeness of form which had charac- 
terized his predecessors. Of all his known works it would 
be expected that this quality would ha$e appeared best in 
his famous picture of Helena, for this reason, that we 
cannot conceive any striking or effective incident for Sim 
in her career. In addition to this, £owever, Quintilian 
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plates (J/tsL Omt ., xii. 10, 1) that in respect, of largeness 
of. form Zeuxis had followed Homer, while there is the 
fact that he had inscribed two verses of the Iliad (iii. 
136 H(j .) under his figure of Helena. As models for the 
picture he \va*> allowed the presence of five of the most 
beautiful maidens of Croton atjiis own request, in order 
that he might he able to “transfer the truth of life to a 
mute imauo.” (Jicero (Dc Jtivoi f., ii. 1,1) assumed that 
Zeuxis had found distributed among these fUe the various 
elements that went to make up jx figure of ideal beauty, 
Tt should not, however, bo under stood that the painter 
lud ijnkIo Tip his figure by the process of combining the 
good points of various models, but rather that he found 
among those models the points that answered to Jthe ideal 
Helena in his own mind, and that he merely required the 
models to guide and correct himself by during the process 
of transferring his ideal to form and colour. This picture 
also is ^aid to have been exhibited jmblicly, with the result 
that Zeuxis made lilueh profit out of it. By this an& 
other means, we are Told, he becanie so rich as to rather 
gh c away his pictures than to sell them, ITe presented 
liis Alcmena to the Agrigentines, liis Pan to King Arche- 
laus of Macedonia, whose palace he is also«*said to havq, 
decorated with paintings. 'According*. Ip Pliny (A r . //., 
xxxv. 62), he made an ostentatious display of his wealth 
at Olympia in having his name woven in letters of gold 
on liis dress. Bn*, as there 'vgould iK>t be much ostenta- 
tion in that, and as Pliny at times makes mistakes in 
translating from his Greek sources, it is possible that 
Zeuxis may merely have presented some piece of tgpestry 
to a temple at Olympia with the cu^omary inscription 
woven in letters of gold. Under his picture of an Athlete 
(12) he wrote that “It is easier to revile than to rival ” 
(/xo^/ozercu rts jjlulWov t} /xi/xijcreTat), A contemporary, 
Isocrates (De Permit. , 2), remarks that no one would say 
that Zeuxis and Parrhasius had the same profession as those «- 
persons w T ho paint pinalcia, which is equivalent to 'ShgT 
vase-painters of the time. We possess many examples of 
the vase-painting of the period circa 400 b.o., and it is 
noticeable on them ttm tk%’C is great freedom and facility 
in drawing the human form, lo .as to sicggest roundness 
and perspective. In the absence** of fresco paintings of' 
that date we have only these vases to fall back upon. 
Yet, ^vith their limited Resources of colour and perspective, 
they in a measure show the influence of Zeuxis, while, as 
would be expected, they retain perhaps more of th# large- 
ness of form of older times. It is said that he died of 
laughter at the quai^^ss of a picture he had painted of 
an Old Woman. * 

ZHITOMIR, or Jitomir, a town of western Russia, 
capital of the government of Volhyoia, is situated on tho 
Tetereff river, 646 miles to the south-west, of Moscow. 
The railway which connects Riga and Konigsberg with 
Odessa, via BerditehefF, passes within 27 miles of the 
old Lithuanian city without sending a branch towards it ; 
and the whole place, with its old abandoned mansions of 
the Polish nobility, has an air of decay. ISTor is it rich in 
historical monuments of its troubled past, its churches and 
cathedral mostly dating from the 18th century. Its popu- 
lation, however, reached 54,830 in 1884, — Jews constitut- 
ing more than one-third of the total. Two large printing 
offices in Zhitomir* issue nearly one-half of all the Hebrew 
books printed in Russia. The J ewish merchants carry on 
a considerable export trade in the agricultural produce of 
the plains surrounding the city, as also in timber and 
wooden wares from the forests to the north. 

Zhitomir is a very <51d city, tradition tracing its foundation as far 
back as the times of Askold and Dir. The annals, however, men- 
tion* it chiefly in connexion with invasions of tho Tartars, who 
plundered it in the 13th, 14th, and even the 17th century (1606), 
or in connexion with^dostruotive conflagrations. It fell under 


Lithuanian rule in 1320, anti timing the lath ceutniy was one of 
the hi teen chief cities of the kingdom. Later on it became pait of 
Poland, and when the Cossacks lose under Khmelnitsky (1648) they 
sacked the town. It became annexed to Russia along with tho lest 
of the Ukraine. 

ZIMMERMANN, Johann Geor(4, Ritter von (1728- 
1795)? a Swi&s philosophical writer and physician, was bom 
at Brugg, in the canton of A ar £ au , on 8th December 1728. 
lie studied sSt Gottingen, where he took the degree of 
doctor of medicine. Afterwards he practised as a physician 
in his native place, and here he wrote Ueber die Finsamkeit 
(173b) ajrid Torn Afutfoncdstolz (1758). These books made 
a great impression in C4erfnany, and were translated into 
almost (fvery European language. They are now only of 
iy&torical interest. In r Zimmermann , s character there was 
a strange combination of sentimentalism, melancholy, and 
enthusiasm ; and it was by the free and eccentric expres- 
sion of these qualities that he excited the interest of his 
contemporaries. Another bo^k by him, written at Brugg, 
Yon dev Frfahrung in dcr A r.nei wiswnschaft (1764), also 
attracted much attention.* In 1768 he settled at Hanover 
as private physician of fleorge III. with the title of Hofrath. 
Catherine II, invited him 1?5 the court of St Petersburg, 
but this iffvfcation he declined. He attended Frederick 
the Great during that monarch’s last illness, and afterwards 
fbSned various boo^s about him, of which the chief were 
Ueber 'Frederick den Graven und meine Unterredung mil Him 
knrz vor seinem Tode (1 /88) and Fragmente nber Friedrich 
dpi Grossen (1790). These writings display extraordinary 
personal vanity, and convey a wholly false impression of 
Frederick’s character, Zimmermamr died at Hanover on 
7th October 1795. 

Boo Zimncnncinn's Brief c arwinitjc seiner Freunde in dcr Schweiz 
(lSt>0) and Bodemann’s Johann Georg Zimmermann (1878). 

ZINC, the name both of an important useful metal and 
of the element of which the metal consists. Zinc as a 
component of brass had currency in metallurgy long before 
it became kno^n as an individual metal. Aristotle refers 
to the alleged fact that the Mossinecians produced a bright 
and lig^t-coloured not by addition of tin, but by 

fusing up with an earth. Pliny explicitly speaks of a 
mineral cadmia as serving for the conversion of copper into 
% mnehalmm , and says further that the deposit (of ZnO) 
formed in <the brass furnaces could be used instead of the 
mineral. The same process was used fos centuries after 
Pliny, but its rationale was not understood, Stahl, as late 
as 1702, quoted the formation of brass as a case of the 
union of a metal with an*earth into a metallic compound ; 
but he subsequently adopted the view propounded by 
Kunkel in 1677, that cadmia is a metallic calx, and that 
it d^es the copper yellow T>y giving its metal up to it. In 
1597 Libavius described a “peculiar kind of tin” which 
w T as prepared in India, and of which a friend had given 
him a quantity. From his account it is quite clear that 
that metal was zinc, bub he did not recognize it as the 
metal of calamine. It is not known to whom the discovery 
of isolated zinc is due ; but we do know that the art of 
zinc-smelting was practised in England from about 1730. 
The first Continental zinc-works were erected at Li6ge in 
1807. The atomic weight of zinc is 65*37 (the mean of 
the results obtained by Marignac and Baubigny), 0 = 16. 

Zinc Ores . — Tho following may be named as important 

(1) Bed Zinc Ore (impure ZnO) occurs in quartz-like crystals, 
but moic frequently presents itself in large-grained and lamellar 
masses. Sp, gr. 5‘4 to 5‘7. Colour, hyacinth-red to brown. 
Lustre, adamantine. 

(2) FraMtnUe (R0.M 2 0 3 , where R stands for Zn } Fe, Mn ; M 
for Fe, Mn). Tho zinc averages about 10 per cent. It crystallizes 
in regular octahedra, with rounded-off edges and angles. Sp. gr, 
5*1. Colour, black ; screak, reddish-brown. Lustre, sub-metalnr* 
This and Ijie preceding occur in association with each other and 
other things in New Jersey, TJ.S. 

(3) Calamine (ZnCOa). The pure mineral (zifib spar) forms well- 
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defined, though small, rhombohodra, The ordinary ore is massive, 
and is contaminated, oiten laigoly, witli clay, silica, oxide oi iron, 
and the like. Sp, gi. 4 to 4 ‘5. Sometimes colomless, hut as a 
lule light giey, yellow, or ’ buff-col ouied Lustre, vitieous. It is 
found in association with silicates ot zinc, mie-blendi, and lead 
ores, clnelly in limestone and dolomitic stoat a, at the lxelqpsbeig 
or Yieille Montague in Belgium, in Dei byshire and Noitlnjuibci- 
land, and in Silesia ; but these last deposits ai o w ell nigh exhausted. 
Iiregular deposits occur near Santander and Cartagena in Spain, 
and m Sardinia. At Wiesloch in Baden a yelLow viiicty is found, 
which contains as much as 3 per < cut. ofr cadmium. Smaller per- 
centages of cadmium arc met with in many otlui zinc oies. 

(4) Elect 7 ic Gal ermine , the German Kics( hinl cn (ZnOSiCb 4- H>0), 

is also called hnunnoi phite on act omit of tlie*naiked hcmiJfcorphism 
in its (oitho-ihombic) ciystals. Sp! gj, 3*35 to 3*5. Sometimes 
colourless, but more frequently giey, yellow, red, Jrcei^ blown, 
blue, — always, howevei, liglit-colouied. Lustre, viticous. *Tl^e 
crystals, when heated, exhibit elcctiic pedarity ; hence the name# 
As a uile Shey are small and united into cuneiform, spheioidal, or 
kidney-shaped masses*; theie are also granuUt, dense, and earthy 
vaiieties. Ilf occuis with willemite and calamine at the Altenbeig 
near Aix-la-Chapelle, with blende and lead oie at Raibol and Bloi- 
berg in Carintliia, neai Iserlolii? in Westphalia, at Matlock in 
Derbyshire, near Tarnowitz in Silesia, at Olbuos, Rezbanya in Hun- 
gary, and Nt itchiusk m Siberia. American sources arc at Pliumix- 
ville and Friedensville in Pennsylvania and in the Austin mine 
in Viigiuia. # • 

(5) Willemite , anhydrous ZnOSiO>, occuis in New* J|isey and else- 
where ; it is a comparatively rare ore. • 

(6) Zinc-Blende, or shortly Blende (Zn&). — The five ore^men turned 
above, as indeed all oxidized zinc ores, having bee om£ scarce, most«| 
of the zinc which now occurs in < ommerce iS derived fioni zinf- 
hlende. This ore crystallizes in combinations of the two tetrifcedra 
and other foims of the regular system. So. gr. 3*9 to 4*2. Colour, 
green, yellow, red, but mostly hi own or black. Colourless crystals 
arc scarce. Lustie, fatty or diamond-like. The ordinary oie % forms* 
crypto-crystalline or fibrous or gianular masses, which sometimes 
present the form of kidneys, consisting of coucentiie layers. The 
finest crystals aie found in Franklin, New Jeisey, which are colour- 
less and consist of puie ZnS, and in the Penas de Europa, Astuiias 
(Spain), in which liquid enclosures are often met with. The daiktsr 
varieties, which always include more or less of foreign sulphides, 
aie found in a gieat numbei of places. In Cornwall, wales, 
Alston Moor in Cumberland, Teesdale In Yorkshire, Derbyshire, 
and the Isle of Man dark-coloured blende is found in the lead- 
mining districts with galena, quartz, and limostone. In Belgium 
and on the Rhine massive blonde occuis with iron pyrites and 
galena ; this ore requires a great deal of sorting to become fit for 
smelting. In Sweden blende is frequently found : at Anftneberg 
on Lake Wetter a vast deposit occurs in the gneiss. To English 
miners blende is known as “black Jack,’j#to the South Americans 
as “ ebumbe.” The piincipal American deposits are in Missouri. 

Metallurgy. — Oxide of zinc, like most heavy? metallic 
oxides, is easily reduced to the metallic state by heating it 
to redness with cftarcc&l ; but, as zinc has the exceptional 
property of being readily volatile at the temperature of its 
reduction, the operation must be carried out in some kind 
of retort, and the zinc be recovered as a distillate. To pure 
red zinc ore the operation of distilling with charcoal might 
be applied quite directly ; and the same might be done 
with pure calamine of any kind, because the carbonic a?id 
of carbonate of zinc goes oJff below redness and the silica 
of silicate of zinc only retards, but does not prevent, the 
reducing action of the charcoal. Zinc-blende, however, 
being sulphide of zinc, is not directly reducible by char- 
coal ; but it is easy to convert it into oxide by roasting : 
the sulphur goes off as sulphurous acid, whilst the zinc re- 
mains in the (infusible) form of oxide, ZnO. In practice, 
however, wc never have to deal with pure zinc minerals, but 
with complex mixtures, which must first of all be subjected 
to mechanical operations, to remove at least part of the 
gangue, and if possible also of the heavy metallic impurities 
(see Metallurgy, vol xvi. p. 59 s?.), And, supposing 
this to be done, the ore, even if it is not blende, must be 
roasted, in order to remove all volatile components as com- 
pletely as possible, because these, if allowed to remain, 
would carry away a large proportion of the* zinc vapour 
during the distillation. If the zinc is present as blende, 
this operation offers considerable difficulties, becaufb in the 
roasting process &e sulphide of zinc passes in the first 


instance into.sulphate, which demands a hi^h temperature* 
for its conversion into oxide. Another point to be con- 
sidered in this connexion is that the masses of sulphurous 
acid evolved, being destructive of vegetable life, are an 
intolerable nuisance to the neighbourhood in which the 
operations take place. » 

Hasenelevei and Helhig bare constnicted a furnace by which 
some two-thirds of the snlpliuj ous acid can be conducted into 
chambers and condensed into the useful Jorm of oil of 
\itnol. Figs. 1, 2, and 3 show how the furnace is 
constructed. h is a Siemens *gas iurnacp, n being e 
the orifice foi the introduction ot the fuel ; the 
gases go out at m, wlieie they mix with an 
llio ilame travels hi tween the sole g and 
the bottom of ibo muffle c, and then 
goes along* the toq> of the lnulHo to a 
the Hue q ; it passes below the 
slanting canal bb and keeps it 
at a temperatuie above tbe 
fusing-fjomt of antimony 
(132° C.). The oio is 
introduced through d 
the tunnel a ; it 
slides down tli « 
slanting h 
canal bb; 



partition walls#*?, d, wdii^Ji follow each other at distances of half 
a metre, compel it to spread out evenly into a thin layer. The 
partition walls, as show'* by fig. 3, aie ananged so that the gases 
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# Fia. 2. — Horizontal section along C D of fig. 1. 

coming from the muffle must Uavtl along an undulating line and 
lick u^as much as possible of the sulphur of the ore. From the 
last compartment e the gaseous product goes first to a coding 
chamber, and thence to the # - 
vitriol chamber. The hol- 
low cylinder /, which is 
cooled internally by air 
while made to revolve, con- 
veys the ore in instalments 
from tbe bottom end of the 
canal to the muffle. At in- 
tervals of two lipurs it is 
spread evenly on the hot- 

tom of the muffle, and at last it is drawn out through o and tians- 
ferred to the sole g, to be finally roasted (“ todtgerostet ’*) there. 
The appaiatus works very satisfactoiily even with ores poor in 
sulphur. An ore containing 20 per cent.*of sulphur contained at 
the end / of the inclined canal 10 per cent, , at the end o of the 
muffle 6*4 per cent, and at # last, when “todtgeiostet,” only 1*2. 
About one-third of the sulpnur is lost, ue.> goes out through the 
chimney, as SO*. 

The distillation process in former times, especially in England, 
used to be carried out “per doseensmn.” The bottom of a crucible 
is perforated by a pip which projects into the crucible to about 
two-thirds of its height. The powdery mixture of ore and charcoal 
is put into the crucible around the pipe, the crucible closed by a ' 
luted- on lid, and placed in a furnace constiucted so as to permit 
of the lower end of the pipe projecting into the ash-pit. The zinc 
vapour produced descends through the pipe and condenses into 
liquid zinc, which is collected in a ladle held under the outlet 
end of the pipe. For manufacturing purpose a furnace similar 
to that used for the making of glass was employed to heat a circular 
row* of crucibles standing on a shelf along the wall of the fumade. 
This system, however, has long been abandoned ; at present one or 
other of the following methods is used as a rule. 
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♦ In the Ihhpftn proem the reduction and distillation are earned 
out hi cylindi icft.1 retorts of fiie-tlay, about a nietic long and 0*15 
wfetio wido inside. Some forty-six: or moie retorts, auanged in 
eight parallel horizontal lows, aie heated in one furnace. The fur- 
naces are square and open in ftont, to allow the outlet ends of the 
retorts to project ; they aie grouped together by tours ; and their 
scveial chimneys aie within the same enclosure. Each retort is 
pm hied with two adapters, namely, a conical pipe of fire-clay, 
about Ori nietic long, winch fits into the retoit end, and a conical 
tube of bla< k sheet iion, which fits ov8r the end of the fire-clay pipe, 
and which at its outlet end is only 2 centimetres, wide. To start 
a new furnace, the front side is closest provisionally by a brick wall, 
a fire lighted inside, and the tempeiatuio raised ^ry gradually to 
tt white heat. Alter four days' heading the provisional iiont wall 
is renfoved piecemeal, and the retorts, after having been heated to 
ledn^ss, arc insoited in coriesponding sets. The ehaige of the re- 
torts consists of a mixture ot 1100 lb of roasted calamin^and 550 lb 
of dry powdered coal per furnace. A newly-started furnace, how- 
ever, is used for a time with smaller charges. Supposing the last 
of these preliminary distillations to have been completed, the resi- 
dues left in the retorts arc removed and the retoits, as tlnjy lie in 
the hot furnace, are charged by means of semi-cylindrical shovels, 
and their adapters pu# on. The charging operation being com- 
pie ted, tho temperature is raised, and as a consequence an evolution 
of carbonic oxide soon begins, and becomes visible bjthe gas burst- 
ing out into the characteristic blue ilame. After a time the flame 
becomes dazzling white, showing that zinc vapour is beginning to 
escape. The iron adapters are now slipped on w i£hout delay, and 
left on for two hours, when, a£a matter of experience, a consider- 
able amount of zinc has gone out of the retort, ^he greater part into 
tho fire-clay adapter, tho rest into the iron cone. The form^j* con- 
tains a mixture of semi-solid and molten metal, which is raked out 
into non ladles anycast into plates of 66 77 K) weight, to be sold 
as “spelter/* The contents of tlie^ron recipient consist of a powdery 
mixture of oxide and metal, which is added to the next charge, 
except what is put aside to be sold as 41 zinc dust/’ Tlris dust may 
amount to 10 per cent, of the total production. As so$n as tho 
adapters have been cleared of their contents, they are replaced, 
and again left to themselves for two hours, to be once more emptied 
and replaced, &e. Tho complete exhaustion of tne charge of a 
furnaco takes about 11 hours. # . 

In tjj.e Silesian process the distillation is conducted in specially 
constructed muffles, which are arranged in two parallel rows within 
a low-vaulted furnace, pretty much like the pots in a glass furnace. 
As a rule every furnace accommodates ten muffles. Through ah 
orifice in the outlet pipe (which daring the distillation is closed J?y 
a loose plug) a hot iron rod can be introduced from time to time to 
clear the’ canal of any solid zinc that may threaten to obstruct it. 
As soon as tho outlet pineflfias become sufficiently hot the zinc flows 
through it and collects m conveniently placed receptacles. About 
6 or 8 hours after starting the distillation is fn full swing, and in 
24 hours it is* completed, A fresh charge is then put in at oneft, 
the muffles being cleared only^ifter three successive distillations. 
The distillate consists of a conglomerate of drops (“drop #inc”). 
It if fused up in iron basins lined with clay, and cast out into the 
customary form of cakes. In some modern works the muffles are 
heated by meaus of Siemens’s regenerative gas furnace, by which a 
more uniform heat can be secured a^d maintained at a less cost. 

Of the several xn^rSic impurities in zinc ores iron is at 
once the most common andi the least objectionable, because 
it is absolutely non-volatile at the temperature of a zinc 
retort; whenever commercial zinc contains iron, this comes 
from its having been re-fused in iron vessels after its dis- 
tillation. Lead, though hardly volatile by itself at a red 
heat, if present in the ore, is, so to say, carried over by the 
zinc vapour and passes at least partly into the distillate. 
Cadmium and arsenic being more volatile than zinc itself, 
if present, accumulate in the first fractions of the distillate, 
but may pervade it in traces to ifte end. Zinc made from 
oxidized ores is usually free from arsenic; that derived 
from blende is almost sure to contain it. This in practice 
is equivalent to saying that, while in former times it was 
easy, it is now very difficult, to obtain in commerce zinc 
"free from arsenic. Traces of arsenic do not, however, in- 
terfere with any of the technical applications of the metal. 
As for cadmium, it is not (metallurgically speaking) an 
impurity at all, but, like silver in lead, a rather desirable 
admixture which it may be worth while to extract. 

JNo reliable method is known by which commercial zinc 
could be purified so as to render it fit for all the purposes 
of the analyst; the only way to obtain really pure zinc is 
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to prepare it from pure oxide by distillation with charcoal 
in a non-metal lie retort. 

Properties of Pure Zinc, — Zinc, a bluibh-white metal, 
fuses at 415° C. and under ordinary atmospheric pressure 
boils # at 1040° C. (Deville and Troost). The molten metal 
on cooling deposits crystals, and at last freezes into a com- 
pact crystalline solid, which may be brittle or ductile 
according t<* cireumstandbs. According to Bolley, if zinc 
be cast into a mould* at a red heat, the ingot produced is 
laminar and brittle ; if cast at just the fusing-point, it is 
granulsy: and sufficiently ductile to be rolled into sheet at 
the ordinary temperature# According to some authorities, 
pure zinc always yiefis ductile ingots, A clue to the 
explanation of these anomalous facts is afforded by 
Certain observations of Gustav Rose and others, i jom which 
it appears that zinc is dimorphous ajid may or may not 
crystallize in the regular system. Supposing a mass of 
molten zinc to freeze into,^ay, cubes, the ingot will be 
ductile ; an ingot of, say, rhoinbohedra, on the other hand, 
is almost bound to b^ brittle, because the crystals are 
orientated in a lawless fashion, and, as they cannot be 
expected to contract fit th% same rate in all directions, we 
mult be prepared for a brittle ingot. Commercial “ spelter ” 
always breaks under the hammer ; but at 100° to 150° C. 
>it is susceptible of being rolled out into even a very thin 
shee^ Such a diieet, if once produced, remains flexible 
when cold. At about 200° C., again, the metal becomes 
so brittle that it can be pounded in a mortar. The specific 
•gravity of zinc cannot be expected to be perfectly constant ; 
according to Karsten, that of pure ingot is 6*915, and rises 
to 7 f 191 after rolling. The coefficient of linear expansion 
is 0*002,905 for 100° from 0° upwards (Fizeau). The 
specific heat is 0*093,93 {Schuller and Wartha). Compact 
zinc is bluish white ; it does not tarnish much in the air. 
It is pretty soft, and cjogs the file. If zinc be heated up 
to near its boiling-point, it catches fire and burns with a 
brilliant light into its powdery white oxide, which forms 
a reek in the^iir (lana philosophica ). Boiling water attacks 
it appreciably, but no more, with evolution of hydrogen 
and formation of hydroxide, Zn(OH) 2 . A rod of perfectly 
pure zinc, when imn^rsed in dilute sulphuric acid, is so 
very slowly attacked |hat there is no visible evolution of 
gas; but* if a piece of platinum or other less basilous 
metal is brought into contact with the zinc, it dissolves 
readily, with evolution of hydrogen* and* formation of sul- 
phate. The ordinary impure metal dissolves at once, the 
more readily the less pure it is. Cold dilute nitric acid 
dissolves zinc as nitrate, with evolution of nitrous oxide, 
N 2 0, and formation of nitrate of ammonia. At higher 
temperatures, or with stronger acid, jiitric oxide, NO, is 
pjfiduced besides or instead of nitrous. 

Oxide of Zinc, ZnO. — There is only this one oxide. It is pre- 
pared chiefly in two ways,— -(1) by burning the metal, a method 
now being earned out industrially, the zinc vapour being some- 
times produced extempore from a mixture of roasted ore and carbon, 
and (2) by heating tbe basic carbonate (see below). It is an infus- 
ible solid, which is intensely yellow at a red heat, but on cooling be- 
comes white. This at least is true of the oxide produced from the 
metal by combustion ; that produced from tho carbonate, if once 
made yellow at a red heat, retains a yellow shade permanently. 
Oxide of zinc is insoluble iu water, and does not combine directly 
with it ; it dissolves readily inwall aqueous acids, with formation of 
“ zinc salts. ” It also dissolves in aqueous caustic alkalies, including 
ammonia, forming “zincates” ( e.g ZnO.EHO). Oxide of zinc 
is used in the arts as a white pigment ; it has not by any means 
tho covering power of white lead, but offers the advantage of being 
non -poisonous ^and of not becoming discoloured in sulphuretted 
hydrogen. It is used also in medicine, chiefly externally. 

The hydrate, Zn(OH) 2 , is prepared by precipitating a solution 
of any zinc salt with caustic potash. The alkali must bo free from 
carbonate and an excess of it must be avoided, otherwise the hydrate 
re-dissolves. It is awhile powder, and is insoluble in water. To 
acids ana to alkalies it behaves like the oxide, but dissolves more 
readily. * 
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The carbonate , ZnC0 3 .a*Zu(0H) 2? where a? is variable, is 

prepared by pi ecipitation of a solution of the sulphate or cliloiide 
with carbonate oi soda. f f° obtain a product fiee of Cl or S0 4 , 
theie must be an excess of alkali and the zinc salt must be poured 
into the hot solution of the caibonate. The precipitate, even after 
exhaustive washing with hot water, still contains a tiace of alkali ; 
hut fiom the oxide, prepared fiom it by ignition, the alkali *an be 
washed away. The basic caibonate is, like the oxide, used as a 
pigment. Normal carbonate of zinc* ZnC0 3 , has never been pre- 
pared artificially, but it exists in nature as zinc spar* 

The sulphate, ZnS0 4 + 7II a O, white viftiol, is prepared by dis- 
solving the ordinary metal in dilute sulphuric acid. If care be 
taken to keep the zinc in excess, the solution will bo fieo from all 
foreign metals except iion and perhaps ltiarqjjmese. Both fire easily 
icmoved by passing chlorine thiough* th# cold solutiop, to produce 
iorric and manganic salt, and then digesting the liquid with a 
washed precipitate of basic carbonate, produced from a small portion 
of the solution by means of carbonate of £>da. The iron ana man* 
ganese are piecipitated as hydrated sesquioxides, and aio filtered 
oif. The filtrate is acitlihed with a little sulphuric acid and evapor- 
ated to crystallization. The salt eiystallizes out on cooling with 
7 molecules of water, forming ^loiniess ortho-rhombic prisms, 
usually small and needle-shaped. They are peimanent in the air. 
According to Poggiale, 100 paits of water dissolve respectively of 
(7HoO) salt • 

115-2, 188*2, 161*5, 263*8, 442*6, mnd G58-6 parts 
at 0°, 10°, 20°, 50% €0°, and 100° C. 

At 100° C. the crystals lose 6 of their 7 H a O’s ; the rest the riater 
goes off only at a higher temperature, which lies close to that at 
which the salt begins to decompose. The anhydrous* sail, when 
exposed to a rod heat, breaks up into oxide, ^ulphur dioxide, a^d # 
oxygen. An impuie form of the salt is prepared by roasting zinc- 
blende at a low temperature. Sulphate #f zinc is used in medicine, 
chiefly externally. In the aits it is employed in the preparation of 
i amishes, and as a mordant for the production of colours on calico, 
A green pigment known as Rintnanrts green is prepared by mixing 
100 parts of zinc vitriol wkli 2*5 parts of nitrate of cobalt and heat- 
ing the mixture to ledness, to pioduee a compound of the two oxides. 
Sulphate of zinc, like sulphate of magnesia, unites with the sulphates 
of the potassium metals and of ammonium into crystalline double 
sails, ZnS0 4 .RoS0 4 + 6H 2 0, isomorphous with one another and tiie 
magnesium salts. 

The chloride , ZnClj, is produced by. heating the metal in dry 
chlorine gas, when it distils over as a white translucent mass, easily 
fusible, and boiling sufficiently low to bo distillable from out of a 
i etort of hard Bohemian glass. Its vapour-density & 90 0° C. is 4*57, 
air=l, corresponding to ZnCl 2 (Y. and C. Meyer). Chloride of 
zinc is extremely hygroscopic ; it dissolves in a fraction of its 
weight of even cold water, forming a syrupy solution. A^olntion 
of chloride of zinc is easily produced from motal and hydrochloric 
arid, hut it cannot be evaporated to dryne^l without considerable de- 
composition of the hydrated salt into oxychloride and hydrochloric* 
acid. A concentrated solution of chloride of zinc concerts starch, 
cellulose, and a groat many other organic bodies into soluble com- 
pounds ; hence tin? application of the fused salt as a caustic in 
surgery, and the impossibility of filtering a strong ZnClj ley through 
paper. At a boiling heat chloride of zinc dissolves in auy propor- 
tion of water, and highly concentrated* solutions, of course, boil at 
high temperatures ; hence th*y afford a convenient medium for the 
maintenance of high temperatures. 

Oxide of zinc unites with the chloride in a great number of pro- 
portions, foiming oxychlorides. A (mixed) compound of this order 
is used as a cement for stuffing teeth and other purposes. T)ne 
part of extremely fine glass powder is mixed with three of finely 
powdered oxide of zinc free from carbonic acid. On the other hand, 
one part of borax is dissolved in the least sufficiency of hot water 
and added to fifty parts of solution of chloride of zinc of 1*5 to 1*6 
sp. gr. Immediately before use the powder is made into a paste 
with tlie solution ; it hardens in a few minntes, forming a stone- 
like mass. 

For other zinc compounds, the reader is referred to the handbooks 
of chemistry. 

Analysis . — From neutral solutions of its salts zinc is precipitated 
by sulphuretted hydrogen as sulphide, ZnS, — a white precipitate, 
soluble, but by no means readily, in dilute mineral acids, but in- 
soluble in acetic acid. In the case of acetate the precipitation is 
quite complete ; from a sulphate or chloride solution the greater 
part of the metal goes into the precipitate ; in the presence of a 
sufficiency of free HOI the metal remains dissolved ; sulphide of 
ammonium precipitates the metal completely, even in the presence 
of ammonia salts and free ammonia. The precipitate, when roasted 
at the end of an asbestos stick over a “ bunsen, passes into oxide, 
which is yellow in the heat and white after cooling ; and, if it be 
moistened with cobalt solution and re-lien 1£d, it exhibits a green 
colour after cooling. By these tests the precipitate is easily identi- 
fied with certainty For further information, see handbooks of 
analysis. (W, D.) 






ZTNCKEN-, or Zinken, the German name of a family of* 
■wind instruments now obsolete, known in Italy as cor net 
in France as cornets a bouqum , and in England as “ cornets,” 
but differing entirely from the modern cornetsflpistons ; these 
last will also be noticed here, as bearing the same name. 

The old cornets were of two kinds, — the straight and the 
curved. The straight (Germ, gerade Zindm , still e Zinckfn; 
Ital. cornetti diritti , cornefti mvti) were usually made with 
the mouthpiece (a cupped mouthpiece analogous to that 
of the trumpet) forming q>art of the tube. The curved 
(Germ. kru?n?fte Zincken ; ibal. cornetti curvi) are formed o£ 
two pieces of wood of different lengths, each having half 
the channel in which the column ot air is to vibrate hol- 
lowed oui, the diameter increasing from the mouthpiece 
towards the lower end. The two pieces of wood, when 
thus prepared, are joined together with gllie; they are 
then $nished off so as to form a pipe with eight sides, 
and are finally covered with leather. The mouthpieces 
are made of wood, horn, or ivory, and^are fixed by a tenon 
to the upper extremity of the pipe. The primitive instru- 
ment was an animal's horn. Pipes of such small length 
give only, besides the first or fundamental, the second and 
^metimes th 8 third note of $ie harmonic series. Thus, 
a pipe that has Jb* its fundamental mate A will, if the 
pressure of the lips be steadily in- h£ 
creased, give the octave A and the Ip 
twelfth E. To connect diatoaically the * 
first and second, the length of the pipe was progressively 
shortened, by making holes in its substance for the fingers 
to cove* The opening of these holes successively furnished 
the instrumentalist ‘frith the different intervals of the scale, 
six holes sufScing : 
for tlijs purpose : 

The fcmdamental ^ 
was thus connected with its octave by all the degrees 
*>f a diatonic scale which could become chromatic by 
fhelielp of cross fingerings and greater or less pressure of 

the lips within the mouthpiece. The fingering j — 

was completed by a seventh hole # which had 
for its object the production of the octave 
without the necessity of closing all the holes in order to 
produce the second not^of the harmonic series. The first 
complete octave, thus obtained by a succession of funda- 
mental notes, is easily octaved by 41 stronger pressure of 
the lips against the mouthpiece, and thus the ordinary 
limits of the compass of a zincke or cornet extend to a 
fifteenth. Whether straight or curved, it is pierced laterally 
with seven holes, six through ^the^iwat and*the seventh, 
that nearest to the mouthpiece, through the back. The 
first three holes were usually covered with the third, second, 
and first fingers of the right hand, the next four with the 
third, second, Ind first fingers and the thumb of the left 
hand. But some instrumentalists inverted the position of 
the hands. Yirdung 1 shows a kind of zincke made of an 
animal's horn with only four holes^tliree at the back of 
flie pipe and one in front. Such an instrument as this 
had naturally a very limited compass, since with the help 
of these four holes only the intermediate nottfs between 
the second and third proper tones of the harmonic sealo 
could be produced, the lower octave comprised between 
the first and second remaining incomplete. At the be- 
ginning of the 17 th century PnetoriuS 2 represents tlm 
zincken as a complete family arranged thus : — ( 1 ) the little* 
zincke, of which the lowest note was that shown Al (i.) ; 
( 2 ) the ordinary zincke, 



with lowest note (ii); and gbx r ;l: 
( 3 ) the cornon , corno torto , (t.) 


<iu> 


& 


iii.) 


1 Mvsica gelutscht wul amzyerntfen, Basel, 1511. * 

2 ^yntacpnuLtis Musici, vol. u. ; £>e Organagraphia , Wolfrnbuttel, 
1618. ^ 
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r or great zineke, witk lowest note (iii.). In France the 
family was composed of tke following instruments: — (1) 

tliu Jew lib, with -fr — • — d£.~zr zz.— dj= ggj , — 

lowest note (a ) ; W — q.:u ~-z= =z==z •£= 

(2) tke haute- («) ^ <*») » <0 M 

eontre, with lowest note (5); (3 } tke finite, with lowest note 
(ej ; auel (1 ) tke baste, witk lowest note (<7). ^Numbers (2), 

(3) , and (4) in this last series fvere sometimes furnished 

it lx an open key, which, when the closed tube was length- 

ened, augmented the compass downwards by a note. 
f During the Middle Ages tho*e instruments were in such 
favour that an important part was given to them in all 
instrumental combination*. En Germany, in the 18th cen- 
tury, they 'were used with trombones in the churches to 
accompany the chorales. There are examples of this em- 
ployment in the sacred cantatas of J. S. Bach. Monte- 
verde made use of them in his opera Orfeo in Kj.08, as 
did Gluck in the opening chorus of his Orfeo, played at 
Vienna in 17C2. The great vogue of the zineke is not 
to be accounted foiT by its musical qualities ; for it has a 
hard, hoarse, piercing sound, and it failed utterly in truth 
of intonation) and these natural defects could only be 
mod iked with great difficulty. It is now hard to under- 
stand Mersenne’s ^eulogium of the then more em- 

ployed than the other comets, “because it was us$cl in 
vocal concerts and to make the treble with the organ, 
which is ravishing when om knows how to play it to 
perfection, like the Sieur Quielet, 1 ’ and, farther on, “as to 
the property of its tone, it resembles the brilliancy of a 
sunbeam piercing the darkness, when it is hoard, among 
the voices in churches, cathedrals, or chapels.” 

The ner pent is another instrument of the cCrnet family, 
though not usually classed with it. l£s construction q,nd its 
acoustic principle are the same as those of the old cornet. 
It is, properly speaking, an enlarged cornet with one hole 
less, that which is stopped with the thumb. The mouth* 
piece is fixed to the instrument by means of a long tfrasS 
crook. A detailed account of tke serpent and its con- 
geners is given unde^ Ophicleide (vol. xvii. p. 778). 
The zineke or cornet/ lias **now entirely disappeared, and 
the rare specimens still met "with are digerly sought by 
collectors. The serpent has^lastecMongest, and even witkht 
the last twenty years has been used in many churches in 

the ^outh of France. * * 

< r ' 

Cornet, Cornet A Pistons. # 

At present ihe names of cornet, coipeth pistons, and cornoj>ean are 
given to an iwrtrumenty^ has no analogy whatever to the medi- 
eval comet. It is a Gmsfori^ation ol the old post-horn, with a 
shorter tube than that of the tiunqiet, and improved to such a de- 
giee that its quality of tone is intermediate between the brightness 
ot the trumpet and' the softness of the flugel-horn or bugle with pis- 
tons. The extent of the modem 
cornet without pistons is com- re- 
prised within the second and fe 

eighth of the harmonic scale ^ 3 4 s 0 » 

The seventh, being too ilat, owing to a well-known acoustic pheno- 
menon, is rarely used. The comet a pistons of the highest pitch 
is in Bb, and is used for a trumpet in that key. Tlio notes written 
there foie sound a major second lowes than the notation. It is 
furnished with three pistons, which lower the principal tube by a 
whole tone (1st piston), a half tone (2d piston), and a tone and a 
half (3d piston) respectively. It has already been explained under 
Trombone how the different pistons are combined to pioduee the 
entire clwomaiic compass of the instrument from the lowest limit 

At first the cornet h pistons wis 
supplied with a great many ciooks. 
There were crooks for A, Ab, 04, F, 

• E, Eb, and D; but it is easy to un- 
derstand that, if the additional tubes put in communication with 
the principal eolnnm of air by means of the pistons are adjusted for 
the key or Bb, the same additional tubes are too short to fulfil the 
same office for an instrument lowered to the extent of a minor 
sixth, as it would be for the key of D. Hence nearly all these 
crooks have disappeared, only those for Bb, A, and At being re- 
tained. The invention of the modern comet, or more exactly the 


: to the 
highest 




application of pistons to the post-horn, is Gorman, and dates from 
the first quarter of the 19th century, almost immediately after the 
invention of pistons by Stolzel and Blmnel. It was introduced into 
Great Britain and Fiance about 1830/ There wore at first only 
two pistons, — that of the whole tone and that of the halftone, — 
fiom pkich there natuially resulted gaps in the chromatic scale of 
the instrument. The history of the comet is that of the improve- 
ment bi ought about by pistons apait fiom their successive trans- 
formations, and it has remaned to the present time what it was 
when first invented. The groat favour the comet ^ meets with is 
duo to the facility witlr which it speaks, to the little fatigue it 
causes, and to the simplicity of its mechanism. Wo may, however* 
legiet, fiom the point ot view of a it, that its success has been so 
great, aifl that it hasrmdod by usuiping in brass bands the place 
of the bugles, the <juality«pf Then tone being infinitely picfeiablo 
as a foundation for an ensemble composed exclusively ot biass in- 
struments. Even the symphonic orchestra has not been secure from 
dts inti osion. In iact, th* comet is taking the xdace of the trumpet 
nearly everywhere, and, if caie is no* taken, the latter vSll in a tew 
year’s have completely disappeared, to the gieat detriment of or- 
chestral tone colour ; tor the quality of tone of tlfc cornet can 
never be an adequate substitute for the biilliant and majestic 
souoiousness bo characteristic oi the trumpet. (V. M.) 

Z1NZENDORF, Nicolaus Ludwig-, Count of Zinzen- 
dorf and Pottendorf'" (1700-1760), religious reformer, 
descended from an ancient family belonging to Lower 
Am#ria, wag, bom on 26th May 1700, at Dresden. His 
family haH taken the Protestant side in the Reformation 
struggle, t^d in consequence his grandfather, Max Eras- 
ures, had abandoned his Austrian estates to settle near 
Nuremberg. Max’s second son, George Louis, was a 
member of the Saxon cabinet and a personal friend of the 
Pietist Spener. George’s second wife, Charlotte Justine, 
the mother of Nicolaus, who was an only son, was a 
daughter of Nicolas and Catherine von Gersdorf, who were 
also Pietist. The boy was thus born into a Pietist circle ; 
aq4 Spener was his godfather. He never knew his father, 
who died six weeks after ho was born. His mother 
married again when he was four years old, and he was 
educated under the charge of his pious and gifted grand- 
mother, 1 Catherine von Gersdorf, to whom more than to 
any other ho^vas indebted for the absorbing and enthusi- 
astic piety which characterized him from childhood. His 
school flays were spent at tho paadagogium at Halle amidst 
Pietist surroundings, and in 1716 he went to the univer- 
sity of Wittenberg, fo study law and fit himself for a 
diplomatic career. Tlfree years later he was sent to travel 
in Hollancl, in France^ and in various parts of Germany. 
These two years of wandering were .employed by him in 
making the personal acquaintance of men distinguished 
for practical piety and belonging to a variety of churches. 
On his return he visited the branches of his family settled 
at Oberbirg and at Castell. During a lengthened visit at 
Ca&tell he fell in love wi1& his cousin Theodora ; but the 
widowed countess, her mother, objected to the marriage, 
and tire lady afterwards became the wife of Count Henry 
of Reuss. Zinzendorf seems to have considered this dis- 
appointment to be a call in providence to betake himself to 
some special work for God* He had previously, in deference 
to his family, who wished him to become a diplomatist, 
rejected the invitation of Francke to take Count Can&tcin’s 
place in the Halle orphanage ; and he now resolved to settle 
down as a Christian landowner, spending his life on behalf 
of a pious tenantry. Ho bought Berthelsdorf from his 
grandmother, and selected John Andrew Rothe for pastor 
and John George Heiz for lnotor ; lie married Erdmute 
Dorothea, sister of Count Henry of Eouss, and began living 
on his estate. His intention was to carry out into practice 
the Pietist ideas of Spener. He did not moan to found a 
new church or religious organization distinct from the 
Lutheranism <3f tho land. He meant to create a Christian 
association, the members of which by preaching, by tract 

« r* — - — - — — 

1 A volnme of Spiritual Songs, written "by Zanzemlorfs grandmother 
Catherine, was published in 1729 by Anton. m 
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and book distribution, and by practical benevolence might 
awaken tlie somewhat torpid religion of the Lutheran 
Church. The £< band .of four brothers” (Rothe, pastor at 
Berthelsdorf; Schaffer, pastor at Gorlitz; Francis von Wat tc- 
willo, a friend from boyhood ; and himself) set themselves 
by sermons, books, journeys, and correspondence to qreate a 
revival of religion, and by frequent meetings for prayer to 
preserve in their own heads tlfb warmth of personal trust 
in Christ. From the printing establishment at Eboisdorf 
large quantities of books ancl tracts,* catechisms, collec- 
tions of hymns, and cheap Bibles were issued; and a 
translation of Arndt’s True •Christianity was 'published 
for circulation in Franco. Dislike to the highland dry 
Lutheran orthodoxy of the period gave Zinzendorf *scyme 
sympathy -with that side of the growing rationalism whifch 
was attacking do^ma, wliile he at the same time felt its 
lack of earnestness, and of a true and deep understanding of 
religion and of Christianity ,^md endeavoured to counteract 
its tendency by pointing men to the historical Christ, the 
revelation of the Father. It i%also more than probable 
that he began to doubt the wisdom of Spener’s plan of not 
separating from the Lutheran#Chiubh, and that he began to 
think that true Christianity could be best pr<*mj)ted l*y free 
association of Christians, who in course of time might grow 
into churches with no state connexion. Thete # ihou gilts §f 
his took a practical turn from his Connexion with *the 
Bohemian or Moravian Brethren.# Zinzcndorf offered an 
asylum to a number of persecuted wanderers from Moiavia 
(see Moravian Brethren), and built for them the village 
of Ilerrnhut on a corner of his estate of Berthelsdorf. The 
refugees who came to this asylum — the first detachment 
under Christian David in I722~and continued coming from 
various regions where persecution. raged, for a succession of 
years (till 1732), belonged to more than one Protestant 
organization. Persecution had jnade them # cling pertina- 
ciously to the small peculiarities of creed, organization, and ( 
worship, and they could scarcely be persuaded to live in 
peace with each other. Zinzcndorf devoted himself to them. 
He, with his wife and children, lived in Hermhut and 
brought Bo the with him. He had hard work to b£ng order 
out of the confusion. He had t% satisfy the authorities 
that liis religious community cou^d be brought under the 
conditions of the peace of Augsburg ; he hadJ;o quiet the 
suspicions of the Lutheran clergy*; and, hardest of all, he 
had to rule in somefashion men made fanatical by persecu- 
tion, who, in spite of his unwearied labours for them, on 
more than one occasion, it is a»aid, combined in his own 
house to denounce hiiA as the Beast of the Apocalypse, 
with Pastor Bothe as the False Prophet. Patience had 
at last its perfect work, and gi%dually Zinzendorf was able 
to organize his refugees into something like a oltilitia 
Christie based not on monastic but on family life. He was 
able to establish a common order of worship in 1727, and 
soon afterwards a common organization, which has been 
described in the articlo Moravian Brethren. Zinzendorf 
took the deepest interest in the wonderful missionary 
enterprises of the Brethren, and saw with delight the spread 
of this Protestant family (not monastic) order in Germany, 
Denmark, Bus&ia, and England. He travelled widely in 
its interests, visiting America in 1741-42 ancl spending a 
long time in London in 1750. Missionary colonies had by 
this time been settled in the West Indies (1732), in 
Greenland (1733), amongst the North American Indians 
(1735); and before Zinzendorf s death the Brethren had 
sent from Herrnhut missionary colonies to Livonia and tho 
northern shores of the Baltic, to the slaves of North 
Carolina, to Surinam, to the Negro slaves*in several parts 
of South America, to Travancore in the East Indies, to the 
Copts in Egypt, and to the west coast of Sdtith Africa. 
The community in Herrnhut, from which almost all these 
• 
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colonies hacl^ been sent out, had no money of \th own, aiyl 
ils expenses had been almost exclusively furnished by 
Zinzendorf. His frequent journey ings from home made if 
almost impossible for him to look alter his private affairs; 
he ivas compelled from time to time to raise money by loans, 
and about 1750 was almost reduced to bankruptcy. This 
led fo the establishment of a financial board among *the 
Brethren, on a plan furbished by a lawyer, John Frederick 
Kobcr, which worked well. In 1752 Zinzendort h>fc his 
only son, Christian Ilenajais, whom he had hoped to make 
his successor; and four ygars later he lost his v if e Erdmute, 
who 3iad been his counsellor and confidante in all lii^ voile, 
and without whose wise guidance he could never have 
accomplished what he achieved. Zinzendoif remained a 
widower for one year, and then (June 1757) contracted a 
second marriage with Anna Nitschmann,*on the ground 
that a man in his official position ought to lie married. 
Thrle years later, overcome with his labours, he fell ill and 
Hied (on 9th May), leaving John dt* Watte wil I e, who had 
married his eldest daughter Benign*, to take his place at 
the head of the community. 

See Spangaibeig, Leber cks Graft a wii Zinzendoif 1772-75; 
Sclii autuilvu]), Utr Guif v. Zinzentlo/f 1871 (uiilicu in 1782, and 
> interesting because it gives Zin^endoiTs relations to such Pietist 
lationalists as ; F. Bovet, Le Comfit Je Zinzoidntf, 1800; 

Becker, Zmzt riclorf ini l r nludfniss ;. Philosophic u. Kirc/ienlhitiii 
seiner Zeit, 1886 (the best account ; mitten by tlie author of the 
ax tide 6t Zinzendoif H ei zoo -Flit L’s Encyhl ^). Sto aRo the hooks 
mentioned nnder Moravian BtiEiHREN. (T. JM. L.j 

ZION. See Jerusalem and Temrle. 

ZIRCONIUM, a rare element, closely allied to titanium. 
Klaproth in 1789# analysed zircon and found it to contain 
a new eart^i, which Jie called “zirconia.” Zircon is essen- 
tially a silicate of zirconia, Zr0 2 .Si0 3 , For the extraction 
from it of zirconia *the mineral is first of all heated and 
quenched in water to render it brittle, and then ^reduced 
to a fine powder, which is fused up with three to four parts 
oSacid fluoride of potassium afra gentle heat in a platinum 
‘crucible. When the •mass fuses tranquilly and all the 
w’ater is expelled, the platinum crucible is placed in a 
Hessian crucible ; tlie two cruci&[ps are then covered and 
kept for two h§urs at the •highest temperature producible 
by means of a wind-furnace. The porcelain -like fuse is 
powdered, boiled in w r ater, # &nd acidified with hydrofluoric 
acid, and the residual fluosilicato of potassium is filtered 
off. Tho filtrate on cooling deposits crystals.of fluozircon- 
ate o£ potassium, ZrF 0 K 3 , which are purified by re-crystal- 
lization from hot water. . The double fluoride is decomposed 
with hot concentrated sulphuric 4 feri^ ; the mixed sulphate 
is dissolved in water ; and tlt> zirconia is precipitated with § 
ammonia in tho cold. The precipitate, being difficult to 
wash, is (after a preliminary washing) re-dissolved in 
hydrochloric* acid and re-precipitated with ammonia. 
Hydrated zirconia, Zr(OH) 4 , as thus obtained, is quite 
appreciably soluble in water and easily in mineral acids, 
with formation of zirconic salts, c.//., ZrCl 4 , analogous to 
SnCl 4 . But, if the hydrate is precipitated in the heat, 
it demands concentrated acids for its solution. The 
hydrate readily loses* its water at a dull red heat and 
passes into anhydride with vivid incandescence. The 
anhydrous oxide, Zr0 2 , is with difficulty soluble even in 
hydrofluoric acid ; but a mixture of two parts of concen- 
trated sulphuric acid and one of water.dissolvos it on con- 
tinued heating as Zr(S0 4 ) 2 , Zirconia, when heated «Lo 
whiteness remains unfused, and radiates out abundance of 
white light. This property has been utilized for the con- 
struction of a new kind of gas lamp, in which a colourless 
flame, produced by the combustion of*i mixture of gas and 
air, serves to heat a hollow cylinder of zirconia suspended 
over it by means of platinum gauze. Zirconia, like t>xide 
of tin and oxide of titanium, unites not only with acids 
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but also with basic oxides. For instance, if it .be fused up ] 
with an excess of carbonate of soda, 2 of C0 2 are expelled by 
every ZrCX,, with formation of ortlio-zirconate (analogous 
to orlho-silieate) of soda, ZKX.2£Ia 2 0. On treating the 
luse with water wo obtain the salt Na 2 0.8Zr0 2 -f 12H 2 0, 
which crystallizes in hexagonal pjates. 

ftireonie chloride , ZvCl t , is prepared, by ^igniting a 
mixture of zirconia and charcoal in a current *of chlorine, 
as a white sublimate. It has the exact vapour-density 
corresponding to the formula. I£ dissolves in water with 
evolution ot heat; on evaporation a basic salt, 2ZrOCU 2 
+*!) H 2 Q, separates out in star-shaped aggregates of needles. 

M< tallir zimmium is obtainable, bj heating the double 
fluoride of zirconium and potassium with metallic potassium, 
as an iron-grey powder. Troost produced crystallized 
zirconium by fusing the double fluoride with aluminium 
in a graphite crucible at the temperature of melting iron, 
and extracting the aluminium from the fuse with hydro- 
chloric acid. The crystals look like antimony and are* 
brittle; their specific gravity is 4 -IS, The powdery metal 
burns readily in air ; the crystalline metal requires to bo 
heated in an oxyhydrogen flame if it is to catch fire. 
Mineral acids generally attack the crystallized metal ^ ery 
little even in the hgat ; aqujf regia, hogrever, dissolves it 
readily, aud so does hydrofluoric acid. The spark spec- 
trum of zireouium is characterized by five lines, whose 
wave-lengths are aa, follows : — (y 27 in^tlie red, and 4815, 
4771, 4738, 4709, and 4686 in the blue. The atomic 
weight is not known exactly ; according to Marignac and 
Devillo, it lies near 90, if 0 = 16. r 

ZITTAU, the centre of the Saxon limm trade and the 
most populous town in the district of ^autzen, m the king- 
dom of Saxony, is situated on the left bank of the Mandau, 
near its confluence with the Neisse, 2 5 'miles south-ea{t of 
Bautzen and 48 east-south-east of Dresden. The town 
is built in a regular and modern style. The town-house 
dates from 1844, and contains a public library of 30,0$0 
volumes. The church of St John wfas rebuilt in 1834-37; 
and the church of St Peter and St Paul, with its elegant 
tow r er, belonged to an^old ^Franciscan monastery. The 
latter was restored in 1882 and part of it* fitted up as an 
historical museum. There are five -other churches in the 
town. Zittau is well equipped with schools, including a 
gymnasium (founded in c 1586) and a commercial school, 
both accommodated in the J ohanneinn, and several techni- 
cal institutions. The leading branch of industry is* linen 
and damask weaving ; but woollen stuffs, trimmings, & r c., 
are also prodmfbd in the<factories of the town, and in the 
surrounding weaving villager 37 of which, with 70,000 
inhabitants, are included in the municipal jurisdiction. 
The town, which is one of the best endowed in Saxony, 
also owns valuable forests on the mountains of Upper 
Lusatia, There are various steam-mills, iron-foundries, 
brick-fields, and potteries near the town, and extensive 
deposits of lignite, employing over 1000 hands. Zittau 
is situated near the border of Bohemia, with which it carries 
on some trade. In 1885 the population was 23,215, of 
whom less than one-fifth were Roman Catholics; in 1834 
the population was 8508. 

Zittau is of Wendish origin (Chyfwa is its V'endish name), and 
was made a town by Ottocar II. of Bohemia. It was one of the 
six towns of the Lusatian league (1346), at which period it be- 
longed to Bohemia. It suffered severely iu the Hussite wars and 
in the Thirty Years’ War, and was bombarded and burnt by the 
Austrians in 1757 during the Seven Years* War. The musical 
composer Marschner (1795-1861) was horn at Zittau. 

ZIZKA, or Zxssia, John* (c. 1360-1424), leader of the 
Hussites (#.v.) front 1419, was bom at Trocznow in the 
neighbourhood of Budweis in Bohemia about tho year 
1S6CK He was of noble descent, and was brought up from 
m early age at Prague at the court of King Wenceslaus. 


In 1410 he fought as a volunteer, on tho losing side, in 
the great battle of Grunwald, near Tannenberg in Prussia, 
in which the knights of the Teutonic Order were com- 
pletely routed by the Lithuanians and Poles. lie after- 
wards took part in the Hungarian wars against tho Turks, 
and is flso said to have fought on the English side in the 
battle of Agincourt. In tho discontents which followed 
the martyrdom of Huss anti Jerome in Bohemia he sided 
with the liberal party, and ultimately, on the outbreak of 
hostilities, became its leader. He soon oiganizcd a for- 
midable body of infantry, and from his newly fortified 
stronghold of Tabor as a centre achieved various successes, 
of w T hich 4he most signalVas the victory over the imperial 
troops at Deutschbrod (8th January 1422). At an early 
period of the w T ar, — at the siege of Baby in 1421,— Zizka, 
who from boyhood had been blind*of an eye, completely lost 
his sight; but his strength of will enabled him almost 
wholly to overcome this formidable disadvantage, and his 
extraordinary presence of mina, fertility of resource, and 
keenness of mental visioij, coupled with a zeal that was 
wholly sincere, though not always free from fanaticism, 
continued to mark liini*out $s the leader in the cause he 
k had espoused* until his death, which was caused by an 

* infectious disorder while he was besieging Przibislaw 
(Util OctoUe# 1424). 

S§e Millauer, DipfomatLch - Jmtorisehe Avfsafce fiber Johann 
Zisha (1624). Zizka’s life has been made the subject of an epic by 
the German poet Meissner (1846 j 10tli edition 1867), and has also 
been related m prose by George Sand. 

’ZLATOUST, in the Russian government of Ufa, is one 
of the chief towns and iron- works of the Urals. It is situ- 
ated on the Ai, a tributary of the Ufa, in a picturesque 
valley of the middle Urals, a height of 1200 feet above 
sea-fevel. The 270 miles which stretch between Zlatoust 
and Ufa in the west will soon be covered by rail, while a 
branch line projected to connect it with Ekaterinburg 
edn the north. The town is well built, mostly of wood, has 

* a first-class meteorological and magnetic observatory, and 
is the seat of tne mining administration for the Zlatoust 
district, which includes, besides several iron-works, the rich 
gold-washings of the basin of the Mias. Its merchants 
carry on a brisk trade in agricultural produce and cattle, 

I" as well as in manufacture! wares, imported for the use of 
the mining •villages of the neighbourhood. The Ai and 
several ponds supply the crown iron-worljs with motive 
power, and in 1884 the iron furnaces* of Zlatoust yielded 
90,800 cwts. of pig-iron, which were used almost entirely 
for the manufacture of Swords, bayonets, and artillery 
munition. The population of Zlatcftist in 1884 was 19,000. 

ZNAIM, or Znaym (Czech JZmjmo ), an interesting old 
town of Moravia, is pictiftesquely situated on the left 
bank # of the Thaya, 45 miles north-north-west of Vienna. 
The town proper is adjoined by four suburbs, and it 
contains three fine open squares, while the site of the old 
fortifications is occupied by a pleasant promenade. The 
Rauberthnrm is a relic of the old castle of the margraves 
of Moravia ; the round castle-chapel, known as the heathen 
temple (Heiden-Tempel), iu the Romanesque style of the 
12th century, was at one time considered the most ancient 
building in Moravia. The Gothic church of St Nicholas 
was built about 1348 by the emperor Charles IV. ; the 
town-house, with an elegant Gothic tower, 250 feet high, 
dates from about 1446. The ancient and once powerful 
Pnemonstratensian abbey of Bruck, to the east of the 
town, is now occupied as barracks. The town is well 
equipped with technical and other schools, and carries on 
manufactures of earthenware, leather, chocolate, vinegar, 
and other articles. Large quantities of cucumbers, grain, 
and wine are produced in the fertile environs. In 1880 
the population, chiefly of German origin, was 12,254. 

The present town of Zn&im was founded in 1226 by Ottocar I. of 
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Bohemia on the site of Znojmo, the ancient capital of the tributary 
margiaves of Moravia, which had been destioyed m 11 15. Ziiaim 
is best known to histoi^for the avmistiee concluded heio in 1809 
after the battle of AVagram between Napoleon I. and the aichduke 
Chailes. In 1866 the Piussians occupied the town fiom July 13th 
till September 3d. The novelist Kail Tostel (1703-1^>1), who 
wrote under the pseudonym of Ghailes Sealfelield, vas boijj at Pop- 
pitz, 2J miles to the south-west. 

Mmi- ZODIAC (o fofoaKos ki'kAos, from (iofcov, “a little 
tl0U * animal ”), an imaginary zone of heavens within which 
lie the paths of the sun, moon, and principal planets. It 
is bounded by two circles equidistant from the ecliptic, 
about eighteen degrees apart ; .afid it is divided i&to twelve 
signs, and marked by twelve constellations. » The signs — 
Signs the Greek ^ScKaT^fiopca — are geometrical divisions thirty 
and con- degrees in extent, counted from the spring equinox in Mie 
tioiis^ direction of the sun’s progress through them. The whole 
series accordingly shifts westward through the effect of 
precession by about one degree in seventy-two years. At 
the moment of crossing the equator towards the north 
the sun is said to be at the first point of Aries; some 
thirty days later it enters Taurus, and so on through 
Gemini, Cancer, Leo, Virgo* Libm, Scorpio, Sagittarius, 
Capricornus, Aquarius, and Pisces (see Asti^ujohy, yoL ii. 
p. 77 1). The constellations bearing tbe same names coin- 
cided approximately in position, when Hippaucfus observed 
them at Rhodes, with the divisions they designate. The 
discrepancy now, however, amounts to the entire breadth 
of a sign, the sun’s path in Aries lying among the stars of 
Pisces, in Taurus among those of Aries, &c. • 

Duoden* The twelvefold division of the zodiac was evidently sug- 
ary dl- gested by the occurrence of twelve full moons in successive 
vlslon * parts of it in the course of each year. This approximate 
relation was first systematically, developed by the oarly 
inhabitants of Mesopotamia, and. formed the starting-point 
for all their divisions of time. As the year separated, as 
it were of itself, into twelve months, so ‘the day was , 
divided into twelve “double hours,” and the great cosmi- 
cal period of 43,200 years into twelve “ sfts.” Each sar, 
month, and hour was represented at once visibly and sym- 
bolically by a twelfth part of the “ furrow ” dravfti by the 
solar Bull across the heavens. The idea of tracing the sun’s 
path among the stars was, when it occurred to Chaldea* 
astronomers, an original and, rekftively to thg.r means, a 
recondite one. We owe to its realization by them the 
constitution and nomenclature of the twelve signs of the 
zodiac. Assyrian cylinders and inscriptions indicate for 
the familiar series of our text-bQoks an antiquity of some 
four thousand years. «kges before Asurbanipal reigned 
at Nineveh the eighth month (Marchesvan) was known 
as “ the month of the star oi the Scorpion,” the tenth 
(Tebet) belonged* to the 4 ‘star of the Goat,” the twelfth 
(Adar) to the “ star of tho Fish of Hea ” 1 The motive 
underlying the choice of symbols is in a few cases obvious, 
but in most remains conjectural The attributes of the 
deities appointed to preside over the months and signs 
were to some extent influential Two of them, indeed, 
took direct possession of their respective portions of the 
sky. The zodiacal Virgo is held to represent the As- 
syrian Venus, Ishtar, the ruling divinity of the sixth 
month, and Sagittarius the archer-god Nergal, to whom the 
ninth month was dedicated. But no uniform system of 
selection was pursued ; or rather perhaps the results of 
several, adopted at various epochs, and under the influence 
* of varying currents of ideas, became amalgamated in the 
final series, 

First This, there is reason to believe, was the upshot of a 
si ^ prehistoric reform. So far as positive retards go, Aries 

was always the first sign. But the arrangement is, on the 
face of it, a comparatively modern one. Nofce of the 

1 Lenoimfnt, Origin® de I'llMre , vol i p. 236. 


brighter stars of the constellation could Be said even 
roughly to mark tho equinox much before 1800 b.c. ; 
during a long stretch of previous time the leading position 
belonged to the stars of Taurus. 2 Numerous indications 
accordingly point to a corresponding primitive zodiac. 

Setting aside as doubtful e\idence derived from interpret- 
ations of cuneiform inscriptions, we meet, in connexion 
with Mithraic and Mylittie legends, reminiscences of a 
zodiac and religious calendar in which the Bull led the 
way. 1 Virgil’s • 

Cahdidus auratiApeiit cum cornibus annum * 

Tam us • 

perpetuates tho tradition. And we shall see presently 
that tb$ Pleiades, not only were originally, but continued 
to be until well within historical memory, the first a&teiism 
of the lunaj' zodiac. 

Ip tho Chaldsean signs fragments of several distinct 
^strata of thought appear to be embedded. From one point 
of view, they shadow gut tho grea? epic of the destinies 
of the human race ; again, the universal solar myth claims 
a share in them ; hoary traditions were brought into ejs 
post facto connexion with them ; or they served to com- 
memorate sftnple meteorological and astronomical facts. 

The first Babylonian month Ni&aif, dedicated to Ami Second 
and Bel, was that of “ sacrifice ” ; and its association with wgu* 
the Bam as the chief primitive object of sacrifice is thus 
intelligible . i Accosting toto alternative explanation, how- 
ever, the heavenly Bam, placed as leader in front of the 
flock of tho stars, merely embodied a spontaneous figure 
of the popular imagination. An antique persuasion, that 
tho grand cycle 5f creation opened under the first sign, 
has been tilnsmilteii to modern cognizance by Dante (Inf, 
i. 38). The humag. race, on the other hand, was supposed 
to have come into being under Taurus. The sokr inter- 
pretation of the sign goes back to the far-off time when 
the year began with Taurus, ai$ the sun was conceived of 
*&£ a bull entering up jn the great furrow of heaven as he 
ploughed his w$y among the stars. In the third month Third to 
and sign the building of the first city and the fratricidal sKt h 
brothers — the Romulus andtRenffls of Roman legend — 
were brought If) mind, fhe appropriate symbol' was at 
'first indifferently a pife of pricks or two Inale children, 
always on early monuments* placed feet to feet. The retro- 
grade movement of a crab typified, by an easy a&sotflation 
of ideas, the retreat of the sun from his farthest northern 
excursion, and Cancer was constituted the sign of the 
summer solstice. The Lion, as the symbol # of fire, repre- 
sented the culmination of ttys sSiaffcheat. In the sixth 
month, the descent of Ishta^ to Hades in search of her * 
lost husband Tammuz was celebrated, and the sign of the 
Virgin had thus a purely mythological signification. 

The history of the seventh sign is somewhat complicated. Seventh 
The earlier Greek writers, — Eudoxus, Eratosthenes, Hip- an(l 
parchus, — knew of only eleven zodiacal symbols, but made 
one do double duty, extending tke Scorpion across the ° 
'seventh and eighth divisions. The Balance, obviously 
indicating the equalityi>f day and night, is first mentioned 
as the sign of the autumnal equinox by Geminus and 
Varro, and obtained, through Sosigenes of Alexandria, 
official recognition in the Julian calendar. Nevertheless, 

Virgil (Georg., i. 32) regarded the space it presided over 
as so much waste land, provisionally* occupied by th# 
“Claws” of tho Scorpion, but readily available £or the 

2 The possibility should not, however, be overlooked that the u stars 
of the months ” were determined by their heliacal risings (see Bosan- 
quet and Sayce on Babylonian astronomy, in Meekly Notices Ray. Astr, 

Soc., voL xl. p. 117). Tills would give a further extension backwards 
of over 1000 years, during which the equinox might have occuned in 
the month of the Earn. # 

3 Lajard, Recherchcs svr le Cttlte de Mithra , p. 605. 

* Sayce, Trans. Society of Biblical Archm1yy % vol lit p. 162. 
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apotheosis of Augustus, Libra vas not of Greek inven- 
tion. Ptolemy, who himself chiefly used the “Claws” 
(XtjXof)^ -speaks of it as a distinctively Chaldaea .11 sign ; l and 
it occurs ab an extra-zodiacal asterism in the Chine.se sphere. 
An ancient Chinese law, moreover, proscribed the regu- 
larization of ■weights and measures at the spring equinox. 2 
Ho lepreseutation ot the seventh sign has yet been dis- 
coid ed on any Euphiatean monument ; but it is noticeable 
that the eighth is fiequcutly doubled, 3 and it is difficult 
to avoid seeing in the pair of zodiacal scorpions carved on 
Assyrian cylinders the prototype of the Uieek scorpion 
and clrivh. Both Libra and the sign it eventually super- 
seded thus owned a Chahheau hhtliplace. The struggle 
of rival systems of nomenclature, from which our ^zodiacal 
series resulted, is plainly visible m their alternations ; and 
the claims of the competing signs were long sought to he 
conciliated by representing the Balance as held between 
the claws of the Scorpion. „ 

^iuili to The definitive decline of the jmn’s power after the 
tyelttli autumnal equinox was typified by placing a ^corpion as 
wsn* the symbol of daikness in the eighth sign. Sagittarius, 
figured later as a Centaur, stood foi the Babylonian Mars. 
Capncornus, the sign of the* winter solstice/ is plausibly,, 
connected w ith the* caprine nurse of tl*e young solar god 
in Oriental legends, of which that of Zeus and Amalfchea 
is a variant. 4 The fish-tailed Goat of the zodiac piesents 
a close analogy with the Mexican calendar sign Cipactli, 
a kind of marine monster resembling a narwhal. 5 6 * 8 Aquarius 
is a still more exclusively meteorological sign than Leo. 
The eleventh month was known in Euphratean regions as 
that of “want and rain.” The deluge was traditionally 
associated with it. It w r as represented in zclliacal sym- 
bolism by the god Itamman, crownqd with a tiara, and 
pouring water from a vase, or more generally by the# vase 
and water without the god. The resumption of agricul- 
tural labours after the deluge was commemorated in the 
twelfth month, and a mystical association of the fisBes/ 
which were its sign, with the life after rieath is evident 
in a monument ot Assyrian origin described by M. Cler- 
mont-Ganneau, showrQ* a corpse guarded by a pair of 
fish-gods. 0 The doubling of the sign of Ksces still recalls, 
according to T Mr Saycey the arrangement of the Baby-* 
Ionian calendar, in winch a year of 360 days was sup- 
plemented once in six yo^rs by a thirteenth month, a second 
Adar. To the double mouth corresponded the double sign 
of the “Fishes of Hea,” s • 

Cyclical The cyclical meaning of the succession of zodiacal signs, 
meaning though now obscured IjJ? interpolations and substitutions, 
mw- P rababl 7 once c ^ ear arl ^ entire. It is curiously re- 
f,ioa of Footed in the adventures of the Babylonian Hercules, the 
signs, solar hero Izdubar. 9 They were recorded in the compara- 
tively late surviving version of the 7th century b.c., on 
twelve tablets, with an obvious design of correlation with 
the twelve divisions of the sun’s annual course. Izdubar’s 
conquest of the wingad bull Heabani was placed under 
Taurus^ his slaying of the tyrant Boumbaha (the prototype 
of Goryon) in the fifth month typified the victory of light 
over darkness, represented in plastic art by the group of a 
lion killing a hull, which is the form ordinarily given to the 


3 In citing a Chaldrean observation of Mercury dating irom 235 n. c. 
(Almagest, vol it# p.170, ed. Halma). 

2 See tfmographie (Jkinoise, by G-ustav Schlegel, who, however, 
claims m extravagant antiquity lor the Chinese tonstellational system. 

8 Leaormant, Origitw, vol i p, 267* 4 Ibid., p, 259. 

6 Humboldt, Vm cles CordMrn, 1810, p. 157. 

8 Rev. AreMoL, 1879, p. 844. 

1 Tram. Roc. BIU* sinhml., vol iii, p. 160, 

8 The god Hea, the Cannes of Berosus, equivalent to the fish-god 
Dagba, came to the rescue of the protagonist in the Chaldean drama 
of the deluge. 

9 Sir H. Bawlinson, 7th December 1872. 
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sign Leo on Ninerite cylinders. 10 The wooing of Lhtai 
by the hero of the epic falK under Virgo, and his encounter 
with two scorpion men, guardians of tho rising and the 
setting sun, under Scorpio. The eleventh tablet nanates 
the delpge ; the twelfth associates the apotheosis of Hea- 
bani (the Babylonian Chiron) with the zodiacal emblems 
of the resurrection. 

In the formation of the constellations of the zodiac Tho con- 
veiy little regard was paid to stollar configurations. The ^ella 
Chaldfeans chose tin ee stars in each sign to be the “ conn- tlons ’ 
cillor go$s” of tho Janets. 11 These weie called by the 
Greeks “decans/ because ten degrees of the ecliptic and 
ten days* of 'the year were presided over by each. The 
coHcge of the decans was conceived as moving, by their 
annual risings and settiiigs, in an f “ eternal circuit” between 
tho infernal and supernal regions. Our-modern asterisms 
fir & t appear in the Phenomena of Eudoxus about 370 
b.c. But Eudoxus, there is reason to believe, consulted, 
not the heavens, but a celestial globe of an anterior epoch, 
on which the stars and the- signs were forced into unnatural 
agreement. The representation thus handed down to us 
(in the verses of Aratus) h?s been thought to tally best 
with the state of the sky about 2000 b.c .; 12 and the men- 
tion of a pole-star, for which Eudoxus was rebuked by 
Hipparchus, '’Seems, as Mr W. T. Lynn has pointed out, 13 
to refer to the time when a Draconis stood near the pole. 

The data afforded by EGdoxus, however, arc far too vague 
to serve as the basis of any chronological conclusion. 

* The ^Egyptians adopted from the Greeks, with consider- Egyptian 
able modifications of its attendant symbolism, the twelve- zodiacal 
fold division of the zodiac. - Aries became the Fleece; two sl ° u& * 
Sprouting Plants, typifying, equality or lesemblance, stood 
for* Gemini; Cancer was re-named Scarabaeus; Leo was 
converted, from tho axe-like configuration of its chief stars, 
into the Knife ; Libra into the Mountain of the Sun, a 
reminiscence, apparently, of the Euphratean association of 
the seventh iqpnth with a “ holy mound,” designating the 
Biblical tower .of Babel. A Serpent was the Egyptian 
equivalent of Scorpio; the Arrow only of Sagittal ius w T as 
retained; Capricornus became “Life,” or a Mirror as an 
image of life; Aquarius survived as Water; Taurus, Virgo, 
tmd Pisces remained unhanged. 11 The motive of some of 
the substitutions was to avoid the confusion which must 
have ensued from the*duplication of previously existing 
native asterisms ; thus, the Egyptian find (5-reek Lions were 
composed of totally different stars. Abstractions in other 
cases replaced concrete objects, with the general result of 
effacing the distinctive character^ the Greek zodiac as a 
“ circle of living things.” 

Early Zoroastrian writings, though .impregnated withSpieM 
sta£worsliip, show no traces of an attempt to organize of *hwk 
the heavenly array. In the Bundehlsh , however (9th bybtem ‘ 
century), the twelve “Akhtfirs,” designated by tho same 
names as our signs, lead the army of Ormuzd, while the 
seven “Awakhtftrs” or planets (including a meteor and a 
comet) fight for Ahriman, The knowledge of the solar 
zodiac thus turned to account for dualistic purposes was 
undoubtedly derived from the Greeks. By them, too, 
it was introduced into Hindustan. Aryabhata, about the 
beginning of our era, reckoned by the same signs as Hip- 
parchus. They were transmitted from India by Buddhist 
missionaries to China, but remained in abeyance until the 
Jesuit reform of Chinese astronomy in tho 17th century. 

The native zodiacal system was of unexampled complex- 
ity. Besides divisions into twenty-eight and twenty-four 

10 Leuormant, Ongmes, vol i p. 240. 

11 Diod. Sic., hist., ii. 80, where, however, by an obvious mistake 
the number of “ councdjpr gods ” is stated at only thirty# 

u H Bi*wn, Babylonian Record, No. 3, p. 34. 

13 Babylonian Record, No. 5, p. 79. 

14 Brugsch, Z. D. U. vol ix, p. 518. 
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Chinese parts, it included two distinct duodenary series. The tse 
senes oi or “stations” were referred by Biot to the date 1111 rs.c. 
blgnb * Measured from the winter solstice of that epoch, they 
corresponded, in conformity with the Chinese method of 
observation by intervals of what we now call right ascen- 
sion, to equal portions of the celestial equator. 1 Prelected 
upon the ecliptic, these were, of course, considerably 
unequal, and the Ue accordingly differed essentially from 
the Chaldaean and Greek signs. *Their use was chiefly 
astrological, and their highly figurative names— “ Great 
Splendour,” “Immen&e Void,” “Fir^of the Pho^iix,” &c. 
— had reference to no particular stars. They became vir- 
tually merged in the European series, stamped witii official 
recognition upwards of two centudes ago. The twtnty- 
four tsielgL or demise were probably invented to mark tlffi 
course of weather, changes throughout the year. Their 
appellations are purely meteorological. 

The characteristic Chinese^mode of dividing the “yellow 
road” of the sun was, however, by the twelve “cyclical 
animals,” — Rat, Ox, Tiger, Harp, Dragon or Crocodile, 
Serpent, Horse, Sheep, Monkey, Hen, Dog, Pig. The open- 
ing sign corresponds to our Aquariffs, and it is remarkable 
that the rat is, in the far East, frequently usad jis an ideo- 
graph for “water.” But here the agreement ceases. For 
the Chinese series has the strange peculiarity of proceeding 
in a retrograde direction or against the bourse of ttj^e sifn. 
Thus, the second sign (of the Ox) occupies the position of 
Capricorn, the third that of Sagittarius, and so on. The 
explanation of this seeming anomaly is to be found^in the 
primitive destination £f the “animals” to the purposes of 
an “horary zodiac.” Their succession, established to mark 
the hours of day and night, was % not unnaturally associated 
with the diurnal revolution of the sphere from east* to 
west. 2 They are unquestionably of native origin. Tradi- 
tion ascribes their invention to.Tajao, minister of the 
emperor Hwang-te, who reigned c. 2697 B.C., and it can 
scarcely be placed later than the 7th century b.c. 3 

The Chinese circle of the “animals” obtained early a 
wide diffusion. It was adopted by Tartars, Turks, and 
Mongols, in Tibet and Tong-king, Japan and Corea. It 
is denominated by Humboldt 4 the ^zodiac of hunters and 
shepherds,” and he adds that the presence in it of a tiger* 
gives it an exclusively Asiatic character. It appears 
never to have been designed for astronomical employment. 
From the first it sefved to characterize the divisions of 
time. The nomenclature not only of the hours of the 
day and of their minutest internals was supplied by it, 
but of the months of the*year, of the years in the Oriental 
sixty-year cycle, and of the days in the “little cycle” of 
twelve days. Nor«has it yet falltn into desuetude. Years 
“of the Rat,” “of the Tiger,” “of the Pig,” still figui% in 
the almanacs of Central Asia, Cochin China, and Japan. 
Aztec A large detachment of the “cyclical animals” even found 

signs, way to the New World. Seven of the twenty days 
constituting the Aztec month bore names evidently borrowed 
from those of the Chinese horary signs. The Hare (or 
Rabbit), Monkey, Dog, and Serpent reappeared without 
change ; for the Tiger, Crocodile, and Hen, unknown in 
America, the Ocelot, Lizard, and Eagle were substituted as 
analogous. 5 The Aztec calendar dated from the 7th cen- 
tury; but the zodiacal tradition embodied by it was 
doubtless much more ancient. Of the zodiac in its true 
sense of a partitioned belt of the sphere there was no ab- 
• original knowledge on the American continent. Mexican 

1 Biot, Joum. des Samns , 1839, p. 729, and 1840, p. 151 ; Gaubil, 

Hist de l'A4r. Olmoise, p. 9. * 

2 Humboldt, Vues des Oordillfrts, p. 168. % 

3 G. Scblegel, Ur . Ohm., pp. 3 1, 561. 4 Op. c ii 9 p. 219. 

B Ibid., p. 152 ; Piescott, Conguest of Mexico, voL ui. p. 321 (ed. 

1860). • 
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acquaintance with the signs related only to their secondary 
function as dies (so to speak) with which ‘to stamp iecvur- 
xing intervals of time. 

The synodical revolution of the moon laid down the Lunar 
lines of the solar, its sidereal revolution those of the lunar zodiac, 
zodiac. The fir&t was a circlet of “ full moons”; the sccpnd 
marked the diurnal stages of the lunar progress round the 
sky, from and back agaifl to any selected star. The moon 
was the earliest “measurer” both of time and space; but 
its services can scarcely h#ve been rendered available until 
stellar “ mikstones ” were established at suitable points 
along its path. Such were the Hindu nakskatras , ft woid Hindu 
originally signifying stars in general, but appropriated to 
designate certain small stellar groups marking the divisions 
of the lunar track. They exhibit in an exaggerated form 
the irregularities of distribution visible in our zodiacal 
constellations, and present the fuxther anomaly of being 
frequently reckoned as twenty-eight in number, while the 
elliptical arcs they characterize are invariably twenty-seven. 

Now, since *the moon revolves rouffd the earth in 27 J 
days, hesitation between the two full numbers might 
easily arise; yet the real explanation of the difficulty 
appears to be different. The # superfluous asterism, named 
Abhijit , included the bright star a Lysse, under whose in- 
fluence the gods* had vanquished the Asuras. Its invoca- 
tion with the other nakskatras , remoteness from the 
ecliptic notwithstanding, was thus due (according to Prof. 

Max Muller’s plausible conjecture) 6 to its being regarded 
as of especially good omen. Acquaintance with foreign 
system^ of twenty-eight lunar divisions tended doubtless 
to fix its position* which remained, nevertheless, always 
: equivocal. 7 3 Alternately admitted into or rejected from 
the scries, it was finally, some six or seven cento ies ago, 
eliminated by the effects of precession in reversing the 
order of culmination of its limiting stars. 

• The notion of a twenty-seven-fold division of the zodiac 
deeply rooted in Hindu tradition. The number and 
Ihe name were in early 1 ‘times almost synonymous. Thus, 
a nakshatra-mala denoted a negklace of twenty- seven 
pearls ; 8 and the fundamental eqwlity of the parts was 
figured in an antient legend, by the compulsion laid upon 
^£ing Soma (the Moonf to share his time impartially be- 
tween all his wives, the twenty-seven daughters of Pra- 
jdpafr. Everything points to native origin fo» the 
system of nakskatras. €ome were named afte* exclusively 
Yedic deities; they formed the basis of -the sacrificial 
calendar of the Brahmans ; the old Indian names of the 
months were derived from them ; existence was pre- 
supposed in the entire structure of Hindu ritual and • 

science. 9 They do not, however, obtain full recognition 
in Sanskrit literature until the Brahmana period (7th or 
8th century B*c.), The Big- Veda contains only one allu- 
sion to them, where it is said that “ Soma is placed in the 
lap of the nakskatras ” ; and this is in a part including 
later interpolations. # 

• Positive proof of the high antiquity of the Hindu lunar 
zodiac is nevertheless afforded by the undoubted fact that 
the primitive series opened with Krittika (the Pleiades) 
as the sign of the vernal equinox. The arrangement would 
have been correct about 2300 B.c. ; it would scarcely have 
been possible after 1800 B.c . 10 We find nowhere else a 
well-authenticated zodiacal sequence corresponding to so 
early a date. The reform by which Krittika, now rele- 
gated to the third place, was superseded as the Mfead of 
the series by “ Agvini ” 11 was accomplished under Greek 

6 Rig- Veda Samhita , vol. iv., 1862, Prefac#, p. Ixii. 

7 Whitney, Joum. Am. Oiient. Soc yqL viii. p. 394. 

8 Max Muller, op, cit., p. lady. 2 Ibid., p, 42. • 

10 A. Weber, Indische Studien, yqL x, p. 241. 

11 Named from the Acvms, the Hindu Castor and Pollux. It m 
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influence somewhere near the beginning of our era. For 
purposes of ritual, however, the Pleiades, with Agni or 
“Fire” as their presiding deity, continued to be the first 
sign. Hindu astronomy received its first definite or- 
ganization in tho 6th century, with results embodied in 
ita Ruryti-fthhlhfmta. Here the “signs” and the “con- 
stellations” of the lunar zodiac form two essentially dis- 
tinct systems. The ecliptic is efivided into twenty-seven 
equal parts, called bhxjas or arcs, of 800' each. But the 
nahkatms are twenty-eight, aitd are represented by as 
many “junction stais” (yiM/ut&ra), carefully determined 
by tlieir spherical coordinates. The successive entries 
of tho moon and planets into the mhhatras (the ascer- 
tainment of which was of great astrological importance) 
were fixed by means of their conjunctions with the yoyd- 
taras. These* however, soon ceased to be observed, and 
already in the 11th century Al-Biruni could meel* with 
no Hindu astronon^r capable of pointing out to hipi 
the complete series. Their successful identification by 
Oolebrooke 1 in 1807 had a purely archaeological interest. 
The modern mhhatras are twenty-seven equal ecliptical 
divisions, the origin of which shifts, like that of the solar 
signs, with the vernal equiiox. They are* in fact, th# 
, bhogas of the Stifya-Siildlmita. Th$» n^ean place of the 
moon in them, published in all Hindu almanacs, is found 
to serve unexceptionally the ends of astral vaticination. 2 

The system uptn which it i^foundetl is of great antiquity. 
Belief in the power of the mhhatras evidently inspired 
the invocations of them in the Athami-Yeda. In the 
Brahmana period they were distinguished as “ deva ” and 
“ yama,” the fourteen lucky asterisms Being probably asso- 
ciated with the waxing, the fourteen unludcy with the 
waning moon. 3 A special mhhatras was appropriated to 
every occurrence of life. One was propitious to mamage, 
another to entrance upon school-life, a third to the first 
ploughing, a fourth to laying the foundation of a house? 
Festivals for the dead were appointed to be held under 
those that included but one star. Propitiatory abstinences 
were recommended wb*n the natal asterism was menaced 
by unfavourable pls&etary conjunctions. The various 
members of the body were parcelled out among the nab 
skatras , and a rotation of ftjpd wfs prescribed as a whole- 
some accompaniment of tho moon’s revolution among i^hem. 4 
Nomen* The nomenclature of* the Hindu signs of the zodiac, 
c k^ 0 save as regards a few standard asterisms, such as Ayvini 
signs. Krittika; was far from uniform. Considerable dis- 
crepancies ogcur in the lists giv&i by different authorities. 5 
Hence it is not su*prisin# to meet in them evidence of 
r foreign communications. ^Reminiscences of the Greek 
signs of Gemini, Leo, Libra, Sagittarius, Capricornus, and 
Pisces are obvious severally in the Hindu Two Faces, Lion’s 
Tail, Beam of a Balance, Arrow, Gazelle’s ifead (figured as 
a marine nondescript), and Fish. The correspondence does 
not, however, extend to the stars ; and some coincidences 
adverted to by Humboldt between the mhhatras and the 
zodiacal animals of Central Asia are of the same nominal 
Bonnes- character. 0 Mexican loans are more remarkable. They 
ion with TOe apparently direct as well as indirect. The Aztec 
system ca ^ eB ^ ar includes mhhatra titles borrowed, not only 
through the medium of the Tartar zodiac, but likewise 
straight from the Indian scheme, apart from any known 
.intervention The “throe footprints of Vishnu,” for ex- 

compCGed of the stars in the head of Aries, and is figured by a horse's 
head. 1 As. Res., voL ix. p. 330, 

9 J. B. Biot, Etudes svr f Astronomic Jndimnc, p. 225. 

s A. Weber, “ Die Yedischeu Naehrichten von den Naxatra,” in 
Berliner Ablmndlmgm, 1861, p, 309. 

4 Ibid., p. 322 ; H, Kern, Me Yegatam des Varamdiim ; Weber’s 
M. Stud., veil xv. pp. 174-181. 

5 Sir William Jones, As. Res., vol it pp. 294-5. 

0 Humboldt, Yues^cs CordiMm, p. 154. 


ample, unmistakably gave its name to the Mexican day 
Ollin, signifying the “track of the sun” ; and both series 
further contain a “flint weapon,” a stick,” and a “house.” 7 
Several houses and couches were ranged along the Hindu 
zodiac* with tho naive idea of providing resting-places for 
the wandering moon. 

Relationship of a more intimate kind connects the Hindu Relate e 
lunar mansions with those of the Arabs and Chinese, antiquity 
The resemblance between the three systems is indeed so ^ l ^ u ’ r 
close that it has l&en assumed, almost as axiomatic, that Ulul ’ r 
they nn%t have bcen^frayred from a single model ; and the Aiabian 
question of tlieir origyi has been debated with all the systems, 
resource of varied erudition by scholars such as Biot, . 
Welier, Whitney, and Max Muller. As the upshot of the 
controversy it appears nevertheless to have becomtUolerably 
clear that the mhhatra* wero both native to India, and 
tho sieu to China, but that the mamil were •mainly of 
Indian derivation. Tho assertion, paradoxical at first Chinese 
sight, that the twenty-eight “ hostelries ” of tho Chinese ? sler - 
sphere had nothing to 4o with the moon’s daily motion ^ ^ 
seems to convey the actual fact. Their number, as a 
multiple of four, was prescribed by the quaternary partition 
of tfhe keav&ns, fundamental in Chinese astronomy. It 
was considered by Biot to have been originally twenty- 
four, but flb have been enlarged to twenty-eight about 
1100*b.c., by the addition of determinants for the solstices 
and equinoxes of that •period. 8 The essential difference, 
however, between the mhhatras and the sieu is that the 
fatter .were equatorial, not ecliptical, divisions. They were 
measured by the meridian-passages* of the limiting stars, 
and varied in amplitude from T 42' to 30° 2i'. 9 The 
use of the specially observed stars constituting or repre- 
senting the sieu was as points of reference for the move- 
ments of sun, moon, and planets. They served, in fact, 
and still seuve (though with astrological ends in view), the 
precise purpose of “ fundamental stars ” in European as- 
tronomy. AJJ that is certainly known about the antiquity 
of the sieu is that they were well established in the 3d 
century B.c, Their initial point at the autumnal equinox 
marked by Kio (Spica Virginis) suits a still later date ; 
and there is no valid evidence that the modern series 
•resulted from the rectification of an older superannuated 
arrangement, analogous to the Krittika sequence of nab 
shatras. The Hindu zodiacal constellations belong then 
to an earlier epoch than the Chinese “ stations,” such as 
they have been transmitted to our acquaintance. Yet not 
only were the latter aif independent invention, but it is 
almost demonstrable that the bahhatras , in tlieir more 
recent organization, were, as far as possible, assimilated to 
them. The whole systdfti of junction stars was doubt- 
less an imitation of the sieu ; the choice of them by the 
Hindu astronomers of the 6th century a.d. was plainly 
instigated by a consideration of the Chinese list, compiled 
with a widely different intent Where they varied from 
it, some intelligible reason can generally be assigned for 
the change. Eight junction stars lie quite close to, seven 
others are actually identical with, Chinese determinants; 10 
and many of these coincidences are between insignificant 
and, for the purposes of ecliptical division, inconveniently 
situated objects. 


t The smaU stellar groups characterizing the Arab “man- Arabian 
sions of the moon ” (mandzil (tl-kamar) were more equably mansions 
distributed than either the Hindu or Chinese series. They of 
presented, nevertheless, striking resemblances to both. m00 ®* 
Twenty-four out of twenty-eight were formed, at least in 
part, of nahhatra or sieu stars. 11 That the Arab was essen- 
tially a copy of the Hindu lunar zodiac can scarcely admit 


7 Ibid+i p, 152. 8 Biot, Jour, des Swans, 1845, p, 40. 

* & Schlegel, Ur. Chin., p. 77. 10 Biot, Modes, p, 136. 

u Whitney, Notes to S&rya-SiddMnta, p. 2Gv, 
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Ac sna cuiqtio dedit tnt< las regna per 01 hem, • • 

Et pioniias ?eutcs .itque uiIks addidil altas, 

In qmbiv> e\eLcent‘pi<Lfataiitu sideia \ues> 5 * 

Syria was assigned to Aries, and Sjnan coins frequently "boar the 
effigy of a lam ; Scythia and Arabia fell to Taurus, India to Gemini. 

Palmyia, judging from numismatic evidence, claimed the favour of 
Libia, Zeugma that of Capricorn ; Leo protected Miletus, Sagittal in* 

Singaia. 6 The M power of to signs” was similarly distnbuied 
among the parjs ol the human body 

Et quanquaiu connftunib tat tuteta per omne 
(Jojpus, et m piopimm divisib ai tubus e\it : 

Namque «uies capiti, taiuus ceivicibus lianct ; 

Bi aeina sub gemmi^ccnscutur, pecloi a canci o.7 

Warnings ve\e utteied against surgical tiuitment of a member 
through whose sign the moon Happened to be passing ; 8 and zodiacal, 
anatomy was an indispensable blanch of the healing ait*n the 
Middle Ages.^ Some curious memorials of the supeistition have 
siuvivcd ip lings and amulets, cngiaven with the \aiious signs, 
and worn as a kind of astral defensive annoui. Many such, of the 
14 th and 15 th centuries, have been recovered fropi the Thames. 1 * 
Individuals, too, adopted zodiacal emblems. Capiieornus was im- 
piesse<J upon the coins of Augustus, Libra on those of Pyfchodoiis, 
queen of Pontus ; a sultan of Ieonium displayed Leo as Ins “ horo- 
scope ” and mark of sovereignty ; StepheJ of England chose the 
protection of Sagittarius. • c 

In Egypt cejestial influences were considered as emanating mainly Egyptian 
from the thirty-six “deeans” of the signs. They weie called tlieastio- 
“ media of the whole circle of the zodiac ; ” 10 each ten-day period logy, 
of the Egyptian year was consecrated to the decanal god whose 
Action of the ecliptic rose at it# commencement ; the body was 
correspondingly apportioned, and disease weft cured by invoking • 
the ^pdiacal regenT of the pait affected. 11 As early as the 14th 
century B.c. a complete list of the decans was placed among the 
hieroglyphs adorning t^e tomb of Sethos I. ; *fchey figuied again 
in the temple of Raineses II., 1 ” and characterize every Egyptian 
astrological monument. Both the famous zodiacs of Dendeia dis- 
play their symbols, unmistakably identified by Lepsins. The late 
origin o£ these interesting representations was established by the 
detection upon them of the cartouches of Tiberius and Nero. As 
the date of inception of the circular one now at Paris the year 
46 b.u. has, however, befn suggested with high piobability, bom 
(among other indications) the position among the signs of the 
emblei£ of the planet Jupiter. 13 Its design w T as most likely to 
serve as a sort of therm cceli at the time of the biith of Coesaiion. 

The companion rectangular zodiac still in situ on the portico of 
the temple of Isis at Dendera suits, %s to constellational airange- 
Aents, the date 29 a.d. IJ set forth, there is reason to believe, 
the natal scheme, not of the emperor Tiberius, as had been 
conjectured by Lauth, 14 but of the building it served to decorate. 

The Greek signs of the zodiac, includii^Libra, are obvious upon 
both those monuments, which lijve^thrown some useful light upon 
the calendar sysfcem*and method of stellar grouping of the ancient 
1 Egyptians. 15 ♦ • 

An Egypto- Greek planisphere *first described by Bianchini, 18 Plani- 
resembles in its general plan the circular zodiac of Dendeia. # The spheres, 
decans are ranged on the qptermost oT*Sts five concgntric zones ; 
the planets and the Greek* zodiac in duplicate occupy the next 
three ; while the inner circle is unaccountably reserved for the 
Chinese cyclical animals. The relic was dug up on the Aventme 
in 1705, and is now in the Louvre. Ifc dates fiom*the 2d or 3d 
century of our era. The Tartar z<*liae is rot unfrequently found 
engraven on Chinese mirrois in polished bronze or steel of the 7th * 
century, and figured on the “plateau of the twelve hours” in the 
treasury of the emperors of the Tang dynasty. 17 

Probably the most ancient zodiacal representation in existence is 
a fragment of a Chaldiean planisphere in the British Museum, once 
insenbed with the names of tSe twelve months and their govern- 
ing signs. Two only now remain. 18 A zodiac on the “ astrological 
altar of Gabies ” in the Louvie illustrates Jhe apportionment of the 
signs among the inmates of the Roman Pantheon; 19 and they occur 
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of a doubt. They wore divided on the same principle ; 
each opened at the spring equinox; the fir&t Arab sign 
Sharatan was strictly equivalent to the Hindu A^vini ; and 
eighteen constellations in each were virtually coincident. 
The model of the sieu was, however, also regarded. Eighteen 
Chinese determinants were included in the Arab asteyisms, 
and of these five or six were not nakshatra stars ; conse- 
quently, they must have been* taken directly from the 
Chinese series. Nor were the Greek ^igns without effect in 
determining the names of the mandzil , x the late appearance 
of which, in a complete form, removes all difficulty in 
accounting for the various for<jign iSduences brSught to 
bear upon them. They were first enumerated l$y Alfar- 
gliani early in the 9th century, when the Arabs wew in 
astronomy the avowed disciples of the Hindus. But® 
although they then,, receiv?d perhaps their earliest quasi- 
scientiSc organization, tho mansions of the moon had 
for ages previously figured ^in the popular lore of the 
Bedouin. A set of twenty-eight rhymes associated their 
heliacal risings with the changes of season and tho vicissi- 
tudes of nomad life ; their settings were of meteorological 
and astrological import ; 1 2 in t^e Koran (x. 5) they are re- 
garded as indispensable for the reckoning of* time. jYet 
even this intimate penetration into the modes of thought 
of the desert may be explained by prehistoric Jfdian com* 
munication. The alternative view, advocated by Web&r, 
that the lunar zodiac v T as primitively Chaldsean, resls on 
a very shadowy foundation. It is true that a word radi- 
cally identical with mam a II occurs twice in the Bible; 
under the forms mazzajoth and maizaroth (2 Kings" xxiii. 
5; Job xxxviii. 32); but th$ heavenly halting -places 
which it seems to designate may be solar rather than lunar. 
Euphratean exploration has so* f^r brought to light no 
traces of ecliptical partition by the moon’s diurnal motion, 
unless, indeed, zodiacal associations be claimed for a set 
of twenty-eight deprecatory formula) against evil spirits 
inscribed on a Ninevite tablet. 3 4 

The safest general conclusions regarding ^this disputed 
subject appear to be that the sieu? distinctively and un- 
varyingly Chinese, cannot properly be described as divisions 
of a lunar zodiac, that the nakshafras, though of purely 
Indian origin, became modified by the successive adoption < 
of Greek and Chinese roctifications*and suppose^ improve- 
ments; while the manS.nl constituted a frankly eclectic 
system, in which "elements from all quarters were combined. 
It was adopted by Turks, Tartars, and Persians, and forms 
part of the astronomical paraphe*nalia of the Bmdelmh. 
The sieu , on the other hand, were early naturalized in Japan. 

The refined system of astrological prediction based upon the solar 
zodiac was inveuted in Chaldaja, obtained a second home and added 
elaborations in Egypt* and spread irresistibly westward about ^hc 
beginning of our era. For genethliacal purposes the signs were 
divided into six solar and six lunar, the former counted onward 
from Leo, the “ house ” of the sun, the latter backward from the 
moon’s domicile in Cancer. Each planet had two houses— a solar 
and a lunar— distributed according to the order of their revolutions. 
Thus Mercury, as the planet nearest the sun, obtained Yiigo, the 
sign adjdcent to Leo, with the corresponding lunar house in Gemini ; 
Venus had Libra (solar) and Taurus (lunar) ; and so for the rest. 
A ram frequently stamped on coins of Antioehus, with head reverted 
towards the moon and a star (the planet Mars), signified Aries to 
be the lunar house of Mars. With the respective and relative posi- 
tions in the zodiac of the sun, moon, and planets, the character of 
their action on human destiny varied indefinitely. The influence 
of the signs, though secondary, was honoe overmastering: Julian 
called them 8<=Qv ivv&pmf and they were the objects of a corre- 
sponding veneiation. Cities and kingdoms wore allotted to their 
several patronage on a system fully expounded by Manilius : — 

IXos ent in fines orbis ponlusque notandus, 

Quern Dens In partis per singula dmrtit astra, 

1 Whitney, Notes to Stiryct’SicWi&nta, p. 206. • 

2 A. Sprenger, Z. D. if. G., vol, xiii. p. 16J. ; BirunI, Chronology, 

trans. by Sacbau (London, 1879), p. 336 sq. # 

3 Lenormant, Chaldean Magic , p. 1. 

4 “ Orat. in Solemf Op., vol. L p. 148, ed. 1696. 


5 Astr., bk. iv., ver. C§6 sg. 

6 Eckhel, Dcscriptio Mummorim Antiochiee Syria?, pp.*18, 25. 

7 Mamhus, Astr., bk. iv. vei. 702-5. 

8 A. J. Peirce, Science of the Stars, p. 84. 

9 Journ. Arch. Soc., xiii. pp. 254, 310, and xx. p. 80. 

10 In a fragment of Hermes translated by Th. Taylor at p. 3G2 of his 

version of Iambkchus. • 

11 Pettigrew, Superstitions Connected with Hist, of Medicine, p. 30.* 

13 Lepsins, Chronologie der Aegypter , part 1 p. 68. # 

13 llld., p. 102. 14 Les Zodiaques de Dend&'ah, p. 78. 

15 See Riel’s Dasfe&te Jahr von Denderah, 1878. 

18 M8m. de V Acad. , Paris, 1708, Hist, p. 110 ; see also Humboldt, 
Vues des Cordillkes, p. 170 ; Lepsius, op. cit., p» 83 ; Prbhner, Scalp* 
ture du Louvre, p. 17. 

17 Schlegel, Cr. Chin., p 561 ; Pettigrew, Lour. Arch, Soc. } vol, rid. 
p. 21. 18 Pox Talbot, Trans. Soc . BibU Archmol., vol iv. p. 2oO. 

13 Menard, La Mythologie dans VAri, p. 388. 
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as a cl a ssical "reminiscence in the mosaic pavements of San Miniato 
and tlie baptistery at Floience, the. cathedral of Lyons, and the 
crypt of San Savino at Piacenza. 1 Zodiacal symbolism became 
conspicuous in medieval art. Nearly all the French cathedrals of 
the 12th and 13th centuries exhibit on their portal* a species of 
hum! calendar, in which cadi month and sign has its corresponding 
Lib our. The zodiac of Notre Dame of Paris, opening with Aquarius, 
is a noted instance. 3 A similar series, in which sculptured figures 
of Christ and the Apostles are associated with the* signs, is to be 
seen in perfect preservation on the chief doorway ot the abbey 
church at Vczelay, The cathedrals of Amiens, Sens, and Fheims 
aie decorated in the same way. In Italy the signs and works sur- 
vive iragmentarily in the baptistery at Parma, completely on the 
p'oich qf the cathedral of Cremona and on the west doorway of St 
Mark’s at Venice. They are less common in England ; but St 
Margaret’s, Yoik, and the church of Iffley in Oxfordshire offer good 
specimens. In the zodiac of Merton College, Oxford, L*bra is re- 
presented by a judge in his robes and Pisces by the dolphin of 
Fitzjames, warden of the college, 1482-1 507. s The great rose- win- 
dows of the Early Gothic period were frequently painted with 
zodiacal emblems ; and some frescos in the cathedral of Qologne 
contain the signs, each with an attendant angel, just as they were 
depicted on the vault jf the church at Mount Athos. Giottcf s 
zodiac at Padua was remarkable (in its undisturb edr condition) for 
tho arrangement of the signs so as to be struck in turns, during the 
corresponding months, by the sun’s rays. 4 The “ zodiac of labours ” 
was replaced in French castles and hotels by a “zodiac of plea- 
sures,” in which hunting, hawking, fishing, and dancing were sub- 
stituted for hoeing, planting, reaping, and ploughing. 5 r 

It is curious to thief the same sequence orsyi^bols employed for 
the same decorative purposes in India as in Europe. A perfect set 
of signs was copied in 1764 from a pagoda at Verdapettah near 
Cape Comorin, undone equally complete existed at the same period 
on the ceiling of a temple near Mindurah. 3 

The hieroglyphs representing the signs of the zodiac in astrono- 
mical works are of late introduction. They are found in manu- 
scripts of about tlrn 10th century, but in carvings not untiUhe 15th 
or 16ch. 7 Their origin is unknown ; hut sone, if not all of them, 
have antique associations. The hieroglyph of Leor- for instance, 
occurs among the symbols of the Mithraurworship. (A. M. C.) 

ZODIACAL LIGHT. The zodiacal light is usuaHy de- 
scribed as a cone or lenticularly-shaped glow of nebulous 
light, seen after sunset or before sunrise, extending up- 
wards from the position e£ the sun nearly in the direcjdop 
of the ecliptic or of the sun’s equator. This description, 
though fairly correct for the higher latitudes, does not 
represent accurately wj?at is seen in the tropics, where the 
light is often a very conspicuous objeqt. There, if an 
observer on a clear, moonless night watches the wester? 
sky from soon after sunset ti*l the last trace of twilight has 
disappeared, he will notice that the twilight seems to linger 
longer near where tho silh sank below the horizon, and that 
gradually a nebulous whitish band of light, broad towards 
tbe horizon and narrowing first rapidly and then more 
slowly upwards, begins to stand out clearly from the 
vanishing twilight, which spreads along a much wider and 
nearly horizontally-topped arc of the horizon. This is the 
zodiacal light. When seen on a perfectly clear night, it 
will be noticed that it fades imperceptibly on both borders 
and towards the vertex, and that its fight is distinctly 
brighter towards the base than at greater altitudes. Its 
width and brightness, and the height of the vertex, differ 
very much from time % time, partly on account of actual 
variations, but much more from differences in the trans- j 
parency of the atmosphere. Iff England it is seldom I 
observed except in the months of March, April, and May 
shortly after sunset, or about October before sunrise. This 
is due to no change in the fight itself, but simply to the 

1 Fowler, ArchmTogia, vol xliv. p, 172. 

2 Viollet-ie-Duc, JXct. de VArch. Franchise, vol. he. p. 551 : Le 
Gent ilfitJUn* de FAccul, Paris, 1785, p. 20. 

3 Fowler, Atchmlogw, vol. xliv. p. 150. 4 Bid., p. 175. 

0 Viollefc-le-DtLC, Diet* de VArch., vol p. 551. 

6 John Call, FhU. Trane,, vol. lxii. p. 353. Comp. Houzeau, BiJblio- 
grwphk Atimmiigw? voL i pt i. p, 136, where a useful sketch of 
the general results of zodiacal research will be found. 

* & Brown, Archmlogia, vol xfrii p. 341 ; Sayce, in Nature, vol 
xxv. p. 525. 

3 See Lajard, Culte ^ Mittoa, pi xxvii fig. 5, &e. 
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circumstance that at other seasons the ecliptic makes so 
small an angle with the horizon that a light lying in or 
near it does not rise sufficiently high above the mists of 
the horizon to be seen after the twilight has vanished. 
In lov^er latitudes, where the angle made with the horizon 
is greater, while the duration of twilight is shorter, it can 
be easily seen at all seasons when there is a clear sky and 
no moon, except when Yen us is an evening star, in which 
case the great brightness of that planet often almost 
completely obliterates the comparatively faint zodiacal 
light, ai^ least in it^ neighbourhood. The zodiacal light 
has frequently been described as having a reddish yellow 
tint ; bid; this seems to be erroneous, for, when seen under 
favourable conditions, it is distinctly white and very 
Similar to that of the Milky Way. Any colour £hat may 
have been observed is doubtless due to atmospheric causes. 

Among the Moslems, to whom it is important on ritual 
grounds to determine accurately the moment of daybreak, 
at which during Ramadan the daily fast begins, the 
morning zodiacal light appears to have been observed 
from an early period, and is known as the “ false dawn ” or 
the “wolfs tad” (Redhouse r in Joum . R A. 8 July 1878). 
But* in Qhristian Europe it seems to have been first 
observed by Kepler, who described its appearance with 
considerable accuracy and came to the conclusion that it 
was t]je atmosphefe of the sun. Descartes wrote about it 
in 1630 and Children in 1659; but the attention of 
astronomers was first prominently called to it by Dominic 
Cassini, who first saw it on 18th March 1683. It is to him 
that it owes the name which it now* bears. He explained 
it by supposing the existence of a flat, luminous ring 
encircling the sun, nearly, in the plane of his equator, and 
accounted for its disappearance on the same principle as 
that which accounts for the vanishing of Saturn’s ring. 
Mairan (17$1), like Kepler, ascribed the light to the sun’s 
atmosphere ; and this explanation was generally accepted, 
till Laplace showed that it was untenable, since no real 
solar atmosphere could extend to anything like the 
distance from the sun which is reached by the zodiacal 
light. He further showed that, even if the solar atmosphere 
did extend far enough, it would not have the lenticular 
‘appearance ascribed ljy observers to the zodiacal light, 
since the $>olar axis would be at least two -thirds of the 
equatorial axis. Since? then many observers have made a 
study of the subject, amongst whofti may be mentioned 
Jones, Piazzi Smyth, Jacob, Brorsen, Schmidt, Backhouse, 
Liais, and Wright. r 

Extent . — Tho way in which the ligfit fades off gradually towards 
the boundaries makes it extremely difficult to determine accurately 
the true position of the lighA or its extent. , Various observations 
&ho*7 that at times the base, at an elongation of about 20°, may 
have a width of from 25° to 30°, while at an elongation of 60° the 
breadth is frequently as much as 20°, but usually much less. The 
distance of the vertex from the sun frequently exceeds 90°, and Mr 
Liais and others have recorded cases when the light has been tiaeed 
completely round from the western to the eastern horizon. This is 
very uncommon ; but it is not at all rare to find the light stretching 
nearly to the meridian three hours after sunset, and several ob- 
servers have recorded the existence of a bright patch of light almost 
opposite to the position of the sun. This is known as the Geyen* 
schein, and though it has been seen comparatively seldom its exist- 
ence must be accepted as proved ; for its position has been deter- 
mined by actual measurement by several astronomers, and their 
results agree with quite as great closeness as can be expected in the 
determination of the position of such an object. A lengthened 
series of observations was made on the zodiacal light by tho Rev. 
G. Jones, chaplain of the United States steam frigate “Mississippi,” 
in the China and J apan Seas in 1855. He charted the apparent posi- 
tion of the cone of light on a large number of nights and mornings, 
and came to the somewhat startling conclusion that his observations 
could be explained only by supposing the existence of a nebulous 
ring round the earth yithm the orbit of the moon. He recorded 
that twic^near 23° 28' 3SF* lafc., with the sun at the opposite solstice, 
he had seen “the extraordinary spectacle of the zodiacal fight, 
simultaneously at both the east and west hdtizons from 11 to 1 
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o’clock for several nights in succession. ” On reading this state- 
ment, Baron Humboldt communicated to tlic MonatsbeneJite d. kon. 
preass. Akad. d. Wiss . some unpublished obsei rations of his own on 
a similar phenomenon. These weie to the eifect that on the 17th 
and 18th of March the light was very bright in the west, and “wo 
constantly perceived in the east (and this is beyond doubt a very 
striking phenomenon) a whitish light which was also of*a pyra- 
midal lorm. The latter augmented the brightness of the Iky in a 
very staking manner.” The lighten the west was so conspicuous 
that “ even the sailors wcio delighted with this double light.” lie 
noted, too, w r hat is a very important fa<*t, that the two lights set 
at the same time ; and there is much to be*said in defence of his 
view that the eastern light was the reflexion of the true zodiacal 
light in the west, just as the eastern snns#t glow's are tte reflexion 
ot those in the west. The chief cfcst^cle in the way of accepting 
this view is that it is diflieult to believe that a lights so fiint as the 
zodiacal light could have a reflexion blight enough to be seen, ^nd 
even to bo seen distinctly. On the oth»*r side must be set the ck’- 
cumstanc* that the simultaneous glow at both horizons seems never 
to have been observed from great altitudes. This is easily under- 
stood if the second glow is a mere reflexion ; whereas, if it comes 
from another source of light, it ought to be more conspicuous at 
high than at low levels. * 

Position . — The exact position of the axis of the zodiacal light 
relatively to the ecliptic has not fat been satisfactorily fixed. The 
extieme haziness of outline and the excessive faintness of the light 
near the vertex make it quite impossible to use a telescope for 
measuring its limits. Most observers have tried to fix its position 
by tracing its outline on a star chart, while 1?it>f. C. *Pi»zzi 
Smyth employed two sights mounted equatorially. JBut even by 
these means no great accuracy can be attained, for the limits of tlie 
light can be traced only when the eye is quits unfatigued and wtien 
the light is looked at with averted visio% The difficulty experienced 
is well illustrated by the wide divergencies between the results of 
different observers — divergencies not only in the extent of the light, 
which would he quite natural, but even in the direction of the aSis 
of the cone. Thus, Captain Jacob, who observed in Madra&’in 1856- 
57-58, found that his evening observations placed the vertex of the 
western cone in from 2° S. lat. to 6°H. lat., with an average of 
about 3° H. lat. His morning observations were less numerous 
and gave positions for the veitex of the eastern cone varying from 
1° H, to 8° S., with an average of about 2° S. Mr Backhouse from 
418 observations found a mean deviation from the ecliptic of 2° *06, 
while Captain Tupman, observing in flie Mediterranean in August 
and September, found an inclination of no less than 20°. He 
also found that the plane of the light did not nass through the 
sun. His observations, however, differ some^mat widely from 
those of most other observers. Mr A* Searle has made a very 
careful study of all the best published records. In his irst paper 
more than 650 observations by Jones, Heis, Schmidt, and others 
are discussed, and he concludes that apparent changes in lati- 
tude are mainly, if not entirely, produced by the effect of atmc* 
spheric absorption, which affects tho lower bounday more than 
the upper and to an extent depending on the inclination of the axis 
of the light to th& horizon. In a second paper he discusses Jones’s 
observations alone and comes to tho conclusion that, after making 
allowance for the effects of absorption, there is some evidence that 
the zodiacal light, as seen during the s^pond half of the 19th century, 
has had a more northern latitude near 180° long, than near 0° long. 
It seems somewhat doubtful, however, whether the observations 
hitherto made are sufficiently accurate to justify this conclusion, 
and all that can be, confidently assorted is that the observations 
made so far point to such a difference as being probable. Sifailar 
variations in the greatest elongation, the breadth, and the bright- 
ness have been asserted to exist Thus Mr J. F. Julius Schmidt, 
as the result of several years* observations, finds a variation in the 
inclination of the axis of the cone of light to the ecliptic from 4° 18' 
at the end of December to 0° towards the end of March, a similar 
variation in the greatest elongation from the sun from 120° in 
January to 70° in April, and a further similar variation in breadth 
at corresponding elongations, with a minimum for all three about 
30th March. It may be pointed out that observations regarding 
the extent of the visible light are absolutely valueless unless accom- 
panied by careful records of the clearness of the sky as evidenced 
by the visibility of faint objects, for all observers of the zodiacal 
light must have noticed that a thin film of mist, which hardly affects 
the colour of the sky or the visibility of tho brighter stars, may 
almost completely obliterate the zodiacal light. Ho accurate photo- 
metric observations seem to have been made on the strength of 
the light and observers have differed widely in their estimates. 
Some assert that it is much brighter than the Milky Way, while 
others— and especially those who have observed in the tropics— 
say that it is seldom so bright as the brighter p&rts of the Milky 
way. It is certainly often brighter than ijtost of the Milky Way. 
Mr Searle deduces from Sir W. Her&chel’s and Celor^’s observa- 
tions that the Milky Way is about % magnitudes brighter than the 
mean brightness ® the sky, and says that on this estimate the 
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brighter pait^ of the zodiacal light would bo commonly 3 or *4 
magnitudes blighter than the sin rounding sky* This is almost 
ceitaiulyan over-estimate. Them seems to bo veiy little dc/ubt 
that the brightness undergoes periodic fluctuations, but no estimate 
can ns yet bo made of the length of the period. It is piobablo that 
the brightness has been below the average for tho last few ) ears, 
but is now increasing. Most observeis have also reported lapid 
changes of brightness, or uiiddlations, such as are seen in the aurora 
and in the taks of some comets; but, as was pointed out by Olbers 
in 1833, these undulations tnust be jiroduced in the eai til’s atrno- 
spheie. In this connexion it may be mentioned that in obsei vmg 
the spectium rapid flickerings, like waves moving along tho 
spectrum, arc pften very mafked. 

The Moon's Zodiacal Light , — Several observeis havo recorded 
observations which appeared to show that the moon produced an 
appearance very similar to that of the zodiacal light. Piazzi Smyth, 
however, fc when observing on the Peak of Teneiiffe, saw this appear- 
ance and showed by actual measurement that tho glow seen before 
moonrise docs not lie near the ecliptic, but is neaily vortical, and 
is due simply to rcfiaction in the eai til’s atmosphere. This ex- 
planation will hardly account for an interesting observation mado 
by L. Trouvelot, which if repeated would require to be very 
carefully investigated. On a night whe^ the zodiacal light was 
very bright a^nd there wer§ magnetic disturbances followed by an 
auroral display, but when no aurora was actually visible, ho saw a 
conical lightVsing obliquely from the top of the roof of a building 
behind which the moon, then about 15° or 20° above tho horizon, 
was concealed. The axis of the light coincided nearly with the 
•ecliptic and tfie light could be jraced on both sides of the moon, 
when the moon itsetf was concealed. Th^ whole of the circum- 
stances led Mr 'frouvelot to conclude that this light and the 
zodiacal light were phenomena of the same order, while this and 
other observations, ho considered, rendered it probable that there 
was some connexion between tUe zodiacal light and auroras. 

Physical Constitution . — As has already been pointed out, 
it is impossible to see the zodiacal light through a telescope, 
and this, taken aloag with the extreme faintness of the light, 
renders it i jsceedingjy difficult to examine it satisfactorily 
with^ either the polariscope or the spectroscope. Many 
attempts have beeif made to determine whether or % not the 
light was to any extent polarized, but with questionable 
► results until Prof. A. W. Wright attacked the problem, 
•jisfng a polariscope specially designed for studying very 
faint lights. 'V^ith. this he was enabled to determine with 
certainty that the light was partj^lly polarized in a plane 
passing through the sun, an£ tha4 the amount of polar- 
ization was mosfc probably* as much as 15 per cent., but 
•less than 20 per cent. • Many attempts h#ve been made 
to observe the spectrum. *tn 1867 Angstrom, observing 
at llpsala in March, obtained thg bright aurora line (W. 
L. 5567), and conducted that in the zodiacal light there 
was the same material as is found in the aurora and in the 
solar corona, and probably through all space. TJpsala, 
however, is a place where the afro^§ spectftum can often 
he observed in the sky even yhen no aurora is visible, and 
it has generally been believed that what Angstrom really 
saw was an auroral and not a zodiacal light spectrum. 
Sehor A. T. Acrimiz, observing at Cadiz, obtained a con- 
tinuous but faint spectrum with two bright lines — a 
yellowish line, probably an aurora line, and a line in the 
blue, more refrangible than F, whiqji he could not identify, 
’hut which in all probability was another auroral line. 
The fact that he # sav£ this spectrum with a five-prism 
spectroscope attached to an equatorial seems conclusive 
evidence that it was not the zodiacal light spectrum that 
he was observing. The most satisfactory observations 
hitherto published seem to be those of Prof. Piazzi Smyth 
and Prof. A. W. Wright. Both used spectroscopes specially 
designed for the examination of faint lights, and thefr 
results agree completely with each other. Prof *Smyth 
made his observations at Palermo and found a fainb con- 
tinuous spectrum extending from about W. L. 5550 to W. 
L. 5000 (British inches scale), with a Maximum brightness 
at about W, L. 5350. In fact, the light was almost exactly 
similar to that of faint diffused sunlight, such as is gSt in 
the last traces of twilight. Prof, Wright’s conclusion was 
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that the spectrum differs fiom that of sunlight only in 
intensity. Some recent unpublished observations made in 
the tropics indicate that, while tlie spectrum is usually that 
described by Prof. Smyth, there are times when a bright 
line is seen. Too much stress, however, must not be laid 
on this, as the observations are by no means conclusive, and 
the apparent line may in reality be only a part of the 
continuous spectrum which is brighter than usual. 

The discussion of the real cause of the zodiacal light is 
rendered very difficult by tiro want of agreement in the 
observations that ha\o been matle upon it,*. and by the 
existence of a small number of apparently trustworthy 
observations of a very abnormal extension of the light, as 
detailed above; but certain conclusions may be safely 
arrived at. The theory that it is due to a ring of small 
bodies surrounding tbe earth seems to be entirely negatived, 
as pointed out by Proctor and others, by several of its 
features. The best observations leave no room for the 
parallactic displacement which would be observed if there 
were such a ring round the earth; and the absence of a 
large part of the luminous circle on ordinary occasions 
would l>o inexplicable on any such hypothesis. There can 
therefore be very little doubt that we must Jook for the 
cause of the light tothe existence of a mass of small bodies'" 
moving in orbits round the sun, and that, ?)& shown by the 
polarization and the spectrum, the light is chiefly, if hot 
entirely, reflected ^unlight. To^acooun^ for all the observa- 
tions, Proctor has shown that the bodies must travel in 
orbits of considerable eccentricity, carrying them far beyond 
the limits of what we may term the zodiacal disk. Under 
these conditions the constitution of the disk would become 
variable within exceedingly wide limits, and all tjjhe recorded 
variations might be fairly explained. The appearance of 
a complete arch, as seen by Liais and others, would indicate 
ail extension far beyond the earth’s orbit ; but, at present 
at least, this must be looked on as very exceptional. The 
spectroscopic evidence, so f<xtr as it goes, confirms this theosy, # 
since it indicates that the light is nusinly reflected sunlight * 
and, even if further observations should confirm the opinion 
that bright lines are ^rfhictimes present, this need in no 
way invalidate the conclusions 4hat have Jxeen arrived at. 
Indeed, it seeing highly probable — especially if Mr Lockyer’s* 
views regarding meteorites ^reconfirmed — that bright lines 
should be seen in such a body of meteorites. Olbers long ago 
suggested that the corona* was. the brightest part of the zodi- 
acal light, and there is nothing in recent observations to con- 
tradict this view, for all observations go to show that the 
outer corona h^s no definite boundary, but shades off imper- 
ceptibly and becomes^iu visible at a great distance from the 
sun. Dr Huggins, while holuing that the corona is most 
probably due to the ceaseless outflow of extremely minute 
particles from the sun, thinks it not improbable«that the zodi- 
acal light may be in some way connected with this outflow. 
Dr Siemens, when discussing his theory of the conservation 
of solar energy, sought for an explanation of the zodiacal 
light in the dust which If© supposed to be ejected from equa-« 
torial regions, rendered luminous partly by reflected sunlight, 
partly by phosphorescence, and partly by electrical action. 

With the increasing number of observatories at high 
altitudes it may fairly be hoped that before long astro- 
nomers will be put in possession of such definite measure- 
ments as will enable some at least of the points still under 
discussion to be finally settled, and that far more accurate 
observations will soon be available on which to construct 
a satisfactory theory. 
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*%OHAR. See Kabbalah. 

ZOLLNER, Johann Paul Ebiedrich (1834-1882), 
astronomer and physicist, was born at Berlin on 8fck 
November 1834. Bronx 1872 ho held the chair of astro- 
physics at Leip&ic university. * He is the author of numer- 
ous papers on photometry an£ spectrum analysis in Pogyen- 
dorff } s Annalen and Beriikte der k. sacks iscken Gesellschaft 
der Wissensckciften, of 'two works on astronomical photo- 
metry ( Gruncbuge einer allgemeinen Photometric des Him - 
mefs, Berlin, 1861, 4 to, and Pkotometnscke Untersuchwigen , 
^oipsic, 1835, 8vo), and of a very strange book, Ueber die 
Netvr dee* Comete*i (Leipsic, 1872, 8vo). He died at 
Leipsi£ on 25th April 1882. 

Zollnor’s “astiophotometer” compares the light of a star as seen 
in a tolescope with that of an artificial star produced by a paiaflin 
lamp. Jfroni the latter the light passes through three Nieol’s 
piisms, of which two can be turned so a^to vaiy the intensity of 
the light, the latter being proportional to the square of the cosine 
of the angle thiougli which the prisms are turned, which angle is 
read off on a small circle. In order to vary the colour of the arti- 
ficial star, so as to make it*resemble the natural star as much as 
possible, there is inseited between the first and second piisms a 
]>late of left-handed quartz, cut perpendicular to the axis, the rota- 
tion of which is read off on* another circle. This in&tiument has 
" been used by Zollner, Lindemann, Engelmaim, J. T. Wolff, and 
others for photometric observations of stars and planets ; but it 
labours under several defects, among which the difficulty of keeping 
the flame of the lamp at a constant height is the most serious. 

ZOMBOR, a royal free city of Hungary, the capital of the 
county of Baes-Bodrog,4ies about 120 miles south of Buda- 
pest in a fertile plain, on the Francis Canal that connects 
the Damibe^and the Theiss. The town has some fine streets 
and squares, and severaldiandsome buildings, among which 
may be mentioned the county and town halls, the theatre, 
and the Roman Catholic and Greek churches. Zombor is 
a station on the Alfold-Fkimo Railway and the centre of 
the corn and cattle trade of an expensive area. The popu- 
lation numbered 24,693 in 1880 and about 31,000 in 1886. 

ZONARAS, Joannes, kistorian and*theologian, flour- 
ished at Constantinople in the 12th century. Under 
Alexius I. Comnenus he held the offices of commander of 
the bodyguard and private secretary to the emperor, but 
in the succeeding reign he retired to Mount Athos, where 
he spent the rest of his life in writing his books. He is 
said to have lived to the age of eighty-eight. 

His most important work, the Ckronicmi, is in eighteen books, 
and extends from the creation of the world to the death of Alexius 
(1118). The earlier part is largely drawn from Josephus; for 
Roman history he chiefly followed Dion Cassius, whose first twenty 
books are only known to us through Zonaias. Of contemporary 
events which he himself witnessed ho writes more briefly and 
meagrely than might have been expected. His history was con- 
tinued by Nicetas Aeominatus. Among the other woiks of Zonaras 
is an Exposition of the Apostolical Oanons. The Ohronicon or 
Annals was first printed at Basel in 1557 ; Du Cange next edited 
it in 1686 ; and it also forms part of the Bonn collection of Byzantine 
writers, having been edited by Pinder (2 vols.) in 1841-44. The 
latest edition is by Dindorf, with Du Cange’s notes (6 vols. 8vo, 
Leipsic, 1868-75). The Opera Omnia Historica , Qanonica, Dog - 
viatica, were published Migne in 2 vols, 4to, at Paris in 1865. 
A lexicon, a&o attributed to Zonaras, has been edited by Tittmann 
(Leipsic, 1808). » 
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T HE braneli of science to winch the name zoology is 
strictly applicable may be defined as that poiiion of 
biology which relates to animals, as distinguished from 
that portion which is concerned^ with plants. 

The science of biology itself has been placed by Mr 
Herbert Spencer in the group of ‘concrete sciences, the 
other groups recognized by that writer Being the “abstract- 
concrete 55 and the “ abstract.” The^abstract sconces are 
logic and mathematics, and tifrat* of the blank forms in 
which phenomena occur in relation to time' sphee, and 
number. The abstract -concrete sciences are mechanics, 
physics, f*and chemistry. , The title assigned t$> them is 
justified by the fact that, whilst their subject-matter is 
found in ’a consideration of varied concrete phenomena, 
they do not aim at the explanation of complex concrete 
phenomena as such, but at the determination of certain 
“ abstract ” quantitative relation?* and sequences known as 
the “laws” of mechanics, physics, and chemistry, which 
never are manifested in a pure form, but always are 
inferred by observation and experiment upom coniplpx 
phenomena in which the abstract laws are disguised by 
their simultaneous interaction. The group* of concr^tl 
sciences includes astronomy, geology, biology, and* socio- 
logy. These sciences have for thefr aim to <£ explain ” the 
concrete complex phenomena of (a) the sidereal system, 
(h) the earth as a whole, (r) the living matter on the^arth’s 
surface, (<1) human society, by reference to the properties 
of matter set forth in the generalizations or laws of the 
abstract-concrete sciences, ie t) M mechanics, physics, and 
chemistry. • * 

The classification thus sketched exhibits, whatever its 
practical demerits, the most important fact with regard to 
biology, namely, that it is the aim or business of those 
occupied with that branch of science to* assign living 
things, in all their variety of form a,nd activity, to the one 
set of forces recognized by the physicist and ^hemist. 
Just as the astronomer accounts for the heavenly bodies 
and their movements by the laws mi motion and the pro- 
perty of attraction, as the geologist explains the present* 
state of the earth’s crust by the long-continued action of 
the same forces, which at this moment are studied and 
treated in the form of t£ laws ” by physicists and chemists, 
so the biologist seeks to explain in all its details the long 
process of the evolution of the Enumerable forms of life 
now existing, or which hifve existed in the past, as a neces- 
sary outcome, an automatic product, of these same forces. 

Science may be defined as the knowledge of causes* and, 
so long as biology was not a conscious attempt to ascertain 
the causes of living things, it could not be rightly grouped 
with other branches of science. For a very long period the 
two parallel divisions of biology,— botany and zoology, — 
were actually limited to the accumulation of observations, 
which were noted, tabulated, and contemplated by the 
students of these subjects with wonder and delight, but 
only to a limited extent and in restricted classes of facts 
with any hope or intention of connecting the phenomena 
observed with the great nexus of physical sequence or 
causation. A vague desire to assign the forms and the 
activities of living things in all their variety to general 
causes has always been present to thoughtful observers 
from the earliest times of which we have record, but the 
earlier attempts in this direction were fantastic in the 
extreme ; and it is the mere truth that, at Jhe time when 
the phenomena of inorganic nature had been recognized 
as the outcome of uniform and constaift property capable 
of analysis and measurement, living -things were* still left 
hopelessly out of the domain of explanation, the earlier 


theories lrniiig been rejected and nothing as yet suggested 
in their place. 

The history of zoology as a science is therefore the his- Scope of 
tory of the great biological doctrine of the evolution of tlui liis- 
living things by the natural selection of varieties in the toi [ 
struggle for existence, — since that doctrine is the one zo0 °^‘ 
medium whereby all the j&onomena of life, whether of form 
or function, are rendered capable of explanation by the lav*s 
of physics and chemistry, and so made the snbject-hiatter 
of a true science or study of causes. A history of zoology 
must take account of the growth of those various kinds 
of information with regard to animal life which have been 
arrived at in past ages through the labours of a long series 
of ardent lovers of nature, who in each succeeding period 
Ijave more and more carefully and accurately tested, proved, 
arranged, and tabulated* their knowledge, until at last the 
accumulate^ lore of centuries — almost without the con- 
sciousness of its latest heirs and cultivators — took the form 
of the doctrine of descent and the filiation of the animal 

* ei ^ ed ‘ , HisiW. * 

’Qiere is something almost pathetic in the childish 
wonder and delight with which mankind in its earlier 
phases of civilization* gathered up and treasured stories of 
strange animals from distant lands or deep seas, such as are 
recorded in the Physiol ogus, in Albertus Magnus, and even 
at the present day in the popular treatises of Japan and 
China. That onfnivorons universally credulous stage, 
which may J)6 called* the t£ legendary,” was succeeded by 
the qge of collectors and travellers, when many of the Era of 
strange stories believed in were actually demonstrated as collect- 
true by the living or preserved trophies brought to Europe 
»by adventurous navigators. The possibility of verification ] ei£u 
| Established verification f as a habit; and the collecting of 
things instead o£ the accumulating of reports , developed a 
new faculty of minute observation^ The early collectors of 
natural curiosities were the fo^ndei* of zoological science, 
and to this day the naturalist-traveller and his correlative, 
the museum curator and*systematist, play a nlbst important 
part in the progress of zoology. Indeed, the historical and 
present importance of this aspect branch of zoological 
science is so great tluft the frame ££ zoology*” has until 
recently been associated entirely with it, to* the exclusion 
of the study of minute anatomical structure and function 
which have been distinguished^ Snafc>my aricl physiology. 

It is a curious result of the st^ps of the historical progress 
of the two divisions of biological science that, whilst the 
word “botany” has always been understood, and is at the 
present day understood, as embracing the study, not only 
of the external forms of plants, their systematic nomencla- 
ture and classification, and their geographical distribution, 
but also the study of their minute structure, their organs 
of nutrition and reproduction, and the mode of action 
of the mechanism furnished by those organs, the word 
“ zoology ” has been limited to such a knowledge of ani- 
mals as the travelling sportsman could acquire in making 
his collections of skins of beasts and birds, of dried insects 
and molluscs’ shells, and such a knowledge as the museum 
curator could acquire by the examination* and classification 
of these portable objects. Anatomy and the study of ani- 
mal mechanism, animal physics, and animal chemisfty, all 
of which form part of a true zoology, have been excluded 
from the usual definition of the word bv the mere accident 
that the zoologist of the last three cerfturfes has had his 
museum but has not had his garden of living specimens as 
the botanist has had; 1 and, whilst the z oologist has thus 

1 The medieval attitude towards both pk^s and animals had no 
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for a long fimo, "been deprived of' the means of anatomical 
and. physiological study — only* supplied within the past 
century by the method of preserving animal bodies in 
alcohol — the demands of medicine for a knowledge of the 
stiucture of the human animal have in tho meantime 
brought into existence a separate and special study of 
human anatomy and physiology. 

Edition From these special studies of human structure the 
to ana- knowledge of the anatomy of animals has proceeded, the 
tomy and investigator who had mad® himself acquainted with 

& s t 10 ' the structure of the human body desiring to Compare with 
the sfhndard given by human anatomy the structures of 
other animals. Thus comparative anatomy came into exist- 
ence as a bianch of inquiry apart from zoology, and it 
is only now, in the latter part of the 19th century, that the 
• limitation of tfie word “zoology” to a knowledge of animals 

whi^h expressly excludes the consideration of their ir^ernal 
structure has been rejected by the general consent of tho^e 
concerned in the progress of science ; it is now generally 
recognized that it is mere tautology to speaJj of zoology 
and comparative anatomy, and that our museum naturalists 
must give attention as well to the inside as to the outside 
of animals. % * • 

» The anatomy and physiology of plantsjbave never been 
excluded from the attention of botanists, because in ♦con- 
trast to the earlier zoologists they always weie in possession 
of the whole livifig plant, raffed froift seed if need bo in a 
hot-housc, instead of having only a dried skin, skeleton, 
or shell. Consequently the study of vegetable anatomy 
and physiology has grown up naturally and in a Wealthy 
way in strict relation to the rest of botanical knowledge, 
whilst animal anatomy and physiology have *een external 
to zoology in origin, the product of tjje medical profession 
and, a$ a consequence, subjected to a misleading anthropo- 
centric method. 

Jfostricted Whilst we may consider the day as gone by in which 
u'.eof oology could be regarded as copnoting solely* a spSciafl 
physio!* 1 milfeeula knowledge of animals (as twenty-five years ago 
lotj. * was still the case), it i# interesting to observe by the way 
the curious usurpation of the # word “physiology,” which, 
from Saving a wide connotation, inclicatecFby its etymology 
— the physioTogtcs of the Middle .ffges being nothing more 
nor less than the naturalist <x student of nature, — £as in 
the& later days acquired a limitation which it is difficult 
to justify or explain. Physiology*today means the study 
of the physical and chemical properties of the animal or 
vegetable body, and is even distinguished from the study 
of structure and strteily confined to the study of function. 
It would hardly be in placL here to discuss at length the 
steps by which physiology became thus limited, any more 
than to trace those by which the words “physician” and 
“physicist” (which both mean one who occupies himself 
with nature) came to signify respectively a medical prac- 
titioner and a student of the laws of mechanics, heat, 
light, and electricity *(but not of chemistry), whilst the 
word “naturalist” is very usually limited to a lover an*d 
student of living things, to the exclusion of the so-called 
physicist, the chemist, and the astronomer. It is probable 
that physiology acquired its present significance, viz., the 
study of the properties and functions of tho tissues and 
organs of living things, by a process of external attraction 
^and spoliation which gradually removed from the original 
phydglogw all Ms belongings and assigned them to newly 

relation to real knowledge, but was part of a peculiar and in itself 
highly interesting mysticism. A fantastic and elaborate doctrine of 
symbolism existed wljph comprised all nature ; witchcraft, alchemy, 
and medicine were its practical expressions. Animals as well as plants 
were regarded as “simples” and used in medicine, and a knowledge 
of Them was valued from this point of view. Plants wore collected and 
cultivated for medicinal use; hence the physic gardens and the 
botanist’s advantage. ^ 


named and independently constituted sciences, leaving at 
last, as a residuum to which the word might still be applied, 
that medical aspect of life which -is concerned with the 
workings of the living organism regarded as a piece ol 
physic-chemical apparatus. 

Whatever may be the history of the word “ physiology,” Pjsu ot 
we find zoology, which really started in the 16 th centiuy ^ unlike 
with the awakening of the new spirit of observation and /ool °^ 
exploration, for a lo*g time running a sepaiate course 
uninfluenced by the progress of the medical studies of . 
anatomy # and physiology* The history of every bunch of 
science involves a recognition of the history, not only of 
other b&nclies of science, but of the progress of human . • 

&<?ei<5ty in every other relation. The century which de- 
stroyed the authority* of the qhurch, witnessed the dis- 
covery of the New World, and in England produced the 
writings of Francis Bacon is rightly regarded a? the start- 
ing-point of the modern kr^wledge of natural causes or 
science. The true history of zoology as a science lies 
within the three last e^ituries ; and, whilst the theories 
and fables which were current in earlier times in regard to 
animal life and the v*rious*kinds of animals form an im- 
pgr&nt s^bjsct of study from the point of view of the 
history of ±he development of the human mind, they really 
%ave no Miring upon the history of scientific zoology. 

The great awakening of western Europe in the 10th century 
led to an active search for knowledge by means of obsen ac- 
tion and experiment, which found its natural home in the 
universities. Owing to the connexion of medicine with 
these seats of learning, it was natural that the study of the 
structure and functions of the human body and of the 
animals nearest to man sbpuld take root there; the spirit 
of* inquiry which now *f or the first time became general 
showed itself in the anatomical schools of the Italian uni- 
versities of 16th century, and spread fifty years later 
to Oxford. 

In the 17^ century the lovers of the new philosophy, Influence 
the investigators of nature by means of observation and <iCtl_ 
experiment, banded themselves into academies or societies 
for mutual support and intercourse. It is difficult to ev 
aggerate the importance of the influence which has been 
* exercised by these associations upon the progress of all 
branches «f science and of zoology especially. The essential 
importance of academics is to be founcj, as Laplace, the 
great French astronomer, has said* “in the philosophic 
spirit which develops itself in them and spreads itself from 
them as centres over ah entire nation and all relations. 

The isolated man of science can give himself up to dogma- 
tism without restraint ; he hears contradictions only from 
afar. But in a learned sdbiety the enunciation of dogmatic 
views leads rapidly to their destruction, and tho dosire of 
each member to convince the others necessarily leads to 
the agreement to admit nothing excepting what is the 
result of observation or of mathematical calculation.” 

The first founded of surviving European academies, the 
Academia Naturae Curiosorum (1651), 1 especially confined 
itself to the description and illustration of the structure of 
plants and animals ; eleven years later (1662) the Royal 
Society of London was incorporated by royal charter, 
having existed without a name or fixed organization for 
seventeen years previously (from 1645). A little later 
the Academy of Sciences of Paris was established by 
Louis XIV. The influence of these great academies of the 
17th century on the progress of zoology was precisely to 
effect that bringing together of the museum-men and the 
physicians o$ anatomists which was needed for further 
development. Whilst the race of collectors and systema- 
tizes cul minated fa the latter part of the 18th century 

1 The Academia Secretorum Naim os m founded at Naples In 1560, 
bat was suppressed by the ecclesiastical aulhairfles. 
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in Linnaeus, a new type of student made its appearance 
in such men as John Hunter and other anatomists, who, 
not satisfied with the superficial observations of the popular 
“ zoologists,” set themselves to work to examine anatomic- 
ally the whole animal kingdom, and to classify its members 
by aid of the results of such profound study. From them 
we pass to the comparative anatomists of the 19th century 
and the introduction of the microscope as a •serious instru- 
ment of accurate observation. * 

The influence of the scientific academies and the spirit 
in which they worked in the 17 tk century cannot be better 
illustrated than by an examination of the early records of 
the Loyal Society of London. The spirit which animated 
the founders and leaders of that society is clearly indicated 
in its ns otto “Nullius im verba.” Marvellous « narrations 
were not permitted at the meetings of the society, hut solely 
demonstrative experiments or the exhibition of actual 
specimens. Definite rules %ere laid down by the society 
for its guidance, designed to ensure the collection of solid 
facts and the testing of statements embodying novel or 
remarkable observations. Under tfye influence of the touch- 
stone of strict inquiry set ofl foot by the Loyal Society, 
the marvels of witchcraft, sympathetic powdlr», and'otjier 
relics of mediaeval superstition disappeared Jike a mist 
before the sun, whilst accurate observations* and den^oR- 
strations of a host of new wonders accumulated, amongst 
which were numerous contributions to the anatomy of 
animals, and none perhaps moie noteworthy than the 
observations, made by the aid of microscopes constructed 
by himself, of Leeuwenhoek, the Dutch naturalist (1683), 
some of whose instruments w$re presented by him to the 
society. 

Results of It was not until the 19th cenftiry that the microscope, 
use of the thus early applied by Leeuwenhoek, Malpighi, Hook, and 
micro- g wammer q am to the study of animal structure, was per- 
sc p * fected as an instrument, and accomplished for zoology its 1 
final and most important service. The eauiier half of the 
19th century is remarkable for the rise, growth, and full 
development of a new current of thought in relation to 
living things, expressed in the various doctrines of develop- 
ment which were promulgated, wlSether in relation to the i 
origin of individual animals and plants or in relation to 
their origin from predecessors in past ages. Tfite perfecting 
of the microscope le£ to a full comprehension of the great 
doctrine of cell- structure and the establishment of the 
facts — (1) that all organisms are either single corpuscles 
(so-called cells) of livin^material (microscopic animalcules, 
&c.) or are built up of an immense number of such units ; 
(2) that all organisms begin their individual existence as 
a single unit or corpuscle of living substance, which multi- 
plies by binary fission, the products growing in size and 
multiplying similarly by binary fission; and (3) that the life 
of a multicellular organism is the sum of the activities of the 
corpuscular units of which it consists, and that the processes 
of life must be studied in and their explanation obtained 
from an understanding of the chemical and physical changes 
which go on in each individual corpuscle or unit of living 
material or protoplasm (cell-theory of Schwann). 

Ideas of On the other hand, the astronomical theories of develop- 
develop- men t of the solar system from a gaseous condition to its 
mmt ' present form, put forward by Kant and by Laplace, had 
impressed men’s minds with the conception of a general 
# movement of spontaneous progress or development in all 
nature ; and, though such ideas were not new but are to be 
found in some of the ancient Greek philosophers, yet now 
for the first time they could be considered f with a sufficient 
knowledge and certainty as to the facts, due to the careful 
observation of the two preceding centuries. Jhe science 
of geology came into existence, and the whole panorama of 
successive^stages of the earth's history, each with its dis- 
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tinct population of strange animals and plants, unlike those 
of the present day and simpler in proportion as they recede 
into the past, was revealed by Cuvier, Agassiz, and otheis. 

The histoiy of the crust of the earth was explained by 
Lyell as due to a process of slow development, in older to 
effect which he called in no cataclysmic agencies, no 
mysterious -forces differing from those operating at the 
present day. # Thus he carried on the narrative of orderly 
development from the point at which it was left by Kant 
and Laplace^ — explaining by reference to the asceitahied 
laws of physics and chfiinistiy the configuration of the 
earth, its mountains and seas, its igneous and its sfratifled 
rocks, just as the astronomeis had explained by those same 
laws thfc evolution of the sun and planets from diffused 
gaseous matter of high temperature. 

The suggestion that living things must also be included The 
in great development was obvious. They had b$en so Natllr - 
jncluded by poet-philosophers in p^t ages ; they were so 
included by # many a simple-minded student of nature who, lc ‘ 
watching t^e growth of the tree from the seed, foimed a 
true but unverified inference in favour of a general process 
of growth and development of all things from simpler 
> beginnings, • The delay in thj establishment of the doctrine 
of organic evolution was due, not to the ignorant and un- . 
observant, but to the leaders of zoological and botanical 
science. Knowing as they did the almost endless com- 
plexity of organic %tructu*es, realizing^ they did that 
man himself with all the mystery of his life and conscious- 
ness must be included in any explanation of the origin of 
living* things, they preferred to regaid living things as 
something apart from the rest of nature, specially cared 
for, specialty created by a Divine Being, rather than to 
indulge in hypotheses which seemed to be beyond all pos- 
sibility of proof, and were rather of the nature poets’ 
dreams than in accordance with the principles of that new 
philosophy of rigid adherence io fact and demonstration 
'•which had hitherto served as the mainsprings of scientific 
progress. Thu* it was that the so-called “ Natur-philoso- 
phen ” of the last decade of the # 18th century, and their 
successors in the first quarter & the 19th, found few 
w adherents amoftg the working zoologists and botanists. 
Lamarck, Treviranus, Srasn^is Darwin, Gofthe, and Sainfc- 
Hil^ire preached to deaf ears, for they advanced the theory 
that living boings had developed by a slow proaass of 
transmutation in successive generations frofli simpler an- 
cestors, and in the beginning from simplest formless matter, 
without being able to demonstrate any existing mechanical 
causes by which such devefypnfenfc must necessarily be 
brought about. They werefcnet in fact by the criticism * 
that possibly such a development had taken place ; but, as 
no one could show as a simple fact of observation that it 
had taken place, nor as a result of legitimate inference that 
it must have taken place, it was quite as likely that the 
past and present species of animals and plants had been 
# separately created or individually# brought into existence 
by unknown and inscrutable causes, and (it was held) the 
truly scientific man would refuse to occupy himself with 
such fancies, whilst ever continuing to concern himself with 
the observation and record of indisputable facts. The 
critics did well; for the “ Natur-philosophen,” though 
right in their main conception, were premature. 

It was reserved for Charles Darwin, in the year 1859, Darwin’s 
to place the whole theory of organic evolution on a new doctrine 
footing, and by his discovery of a mechanical cau?e actu-^^? 1 ^ 
ally existing and demonstrable by which organic ovofution 
must be brought about to entirely change the attitude in 
regard to it of even the most rigid exponents of the scien- 
tific method. Since its first publication in 1 859 the history 
of Darwin’s theory has been one of continuous and decisive 
conquest, so that at the present day it is universally ao- 
. XSIV. - io! 
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cepted as the? central, all-embracing doctrine of- zoological 
and botanical science. 

Intro- Darwin succeeded in establishing the doctrine of organic 
duttiun evolution by the introduction into the web of the zoological 
of tin eitr auc | ] }0 ^ an j ca [ sciences of a new science. The subject- 
logy? matter of this now science), or branch of biological science, 
had been neglected ; it did not form part of the studies 
of the collector and systematise nt>r was it a branch of 
anatomy, nor of the physiology pursued by medical men, 
nor again was it included in tho field of microscopy and 
tlie^ cell-theory. Tho area of biological knowledge which 
• Darwin was the fir-si to subject to scientific method and 
to render, as it were, contributory to the great stream 
formed by the union of the various branches, the outlines 
of which we have already traced, is that which relates to 
. tho breeding of tfnimals and plants, their congenital varia- 
tions, and the transmission and perpetuation of tljpse 
variations. This branch of biological science may bo called 
thremmatology (0pe/x/cS, “a thing bred”). Outside the 
scientific world an immense mass of observation and experi- 
ment had grown up in relation to this subject. *From the 
earliest times the shepherd, the farmer, the horticulturist, 
and the “fancier” had for practical purposes made them- 
selves acquainted wiih a number of bi^ogical laws, and 
successfully applied them without exciting more than ^n 
, occasional notice from the academic students of biology. It 

is one of Darwin’s great merits to have^nade use of these 
observations and to have formulated their results to a 
large extent as the laws of variation and heredity. As 
the breeder selects a congenital variation which suite bis 
requirements, and by breeding from the afcimals (or plants) 
exhibiting that variation obtains a n$w breed! specially 
characterized by that variation, so in nature is there a 
selection ^amongst all the congenital variations of each 
generation of a species. This selection depends on the 
fact that more young are bom than the natural provision 
of food will sup 2 »ort. In Sonsequence of this excess Ml 
births there is a struggle for existence anj a survival of 
the fittest, and consequently an ever-present necessarily- 
acting selection, which differ maintains accurately the form 
of the species from generation to*generation*or leads to its 
modification in correspondence with* changes in the sur- 
rounding circumstances which thave relation to its fitness 
for success in the struggle^fpr life 
New do- Darwin's introduction of thremmatology into the domain 
velop- of scientific biology was accompanied by a new and special 
teleolo ^ ' ^ eYe ^°P men f °f & branch of study* which had previously 
ee ogy been known as ^teleology, The^study of the adaptation of 
^organic structures to the scrvi<§e of the organisms in which 
they occur. It cannot be said that previously to Darwin 
there had been any very profound study of teleology, but 
it had been the delight of a certain type of mihd— that of 
tho lovers of nature or naturalists par excellence , as they 
were sometimes termed— to watch the habits of living 
animals and plants, and point out the remarkable ways 
in which tho structure of each variety of organic life was 
adapted to the special circumstances # of life of the variety 
or species. The astonishing colours and grotesque forms 
of some animals and plants which the museum zoologists 
gravely described without comment were shown by these 
observers of living nature to have their significance in the 
ecouomy of the organism possessing them; and a general 
* doctrine was recognized, to the effect that no part or struc- 
ture of aa. organism is without definite use and adaptation, 
bmg fesipnedhy the Creator for the benefit of the creature 
to which it belongs, ^ or else for the benefit, amusement, or 
instruction of his highest creature — man. Teleology in 
this form of the doctrine of design was never very deeply 
roote<S amongst scientific anatomists and systematists. It 
was considered permissible to speculate somewhat vaguely 
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on the subject of tlie utility of this or that startling variety 
of structure ; but few attempts, though some of great 
importance, wore made to systematically explain by oh>en a- 
tion and experiment the adaptation of organic structures 
to particular purposes in the case of the lower animals 
and plants. Teleology had, however, an important part 
in the development of whatsis called physiology, viz., the 
knowledge of the mechanism, the physical and chemical 
properties, of the parts cJf the body of man and the higher 
animals allied to hift. The doctrine of organs and func- • 
tions-— the^rgan designed # so as to execute the function, 
and the whole system of (jrgeftis and functions building up 
a complex^nccflianism, the complete animal or plant — was 
teleological in origin (see Physiology), and led to brilliant 
discoveries jn the hands* of the physiologists of the last 
and the preceding century. • As applied to lower and more 
obscure forms of life, teleology presented almost insur- 
mountable difficulties; and consequently, in place of exact 
’ experiment and demonstration, the most reckless though 
ingenious assumptions wer% nfhde as to the utility of the 
parts and organs of lower animals, which tended to bring 
so-called comparative pffysiolftgy and teleology generally 
Jnto # dsrepu^.« Darwin's theory had as one of its results 
the reformation and rehabilitation of teleology. Accord- 
ing to that theory, every organ, every part, colour, and 
peculiarly of an organism, must either be of benefit to 
that organism itself or hive been so to its ancestors : no 
peculiarity of structure or general conformation, no habit 
or ihstingt in any organism, can bo supposed to exist for 
the benefit or amusement of another* organism, not even 
for the delectation of man Mmself. Necessarily, accord- 
ing to the theory of natural election, structures either are 
present because they am selected as useful or because 
they are still inherited from ancostors to whom they were 
useful, though *io longer useful to the existing representa- 
tives of those ancestors. 

,* The conception thus put forward entirely re-founded tele- 
ology, Structures previously inexplicable were explained 
as survives from a past age, no longer useful though once 
of value. Every variety of form and colour was urgently 
and absolutely called upon to produce its title to existence 
Either as an active useful ^agent or as a survival. Darwin 
himself spent* a large part of the later years of his life in 
thus extending the new teleology. A beginning only has 
as yet been made in the new life of that Branch of zoological 
and botanical study. 

The old doctrine of type£, which was used by the philo- 
sophically-minded zoologists (and ^botanists) of the first 
half of the century as a ready means of explaining the 
failures and difficulties of t&e doctrine ofrdesign, fell into 
its proper place under the new dispensation. The adher- 
ence to type, the favourite conception of the transcendental 
morphologist, was seen to be nothing more than the ex- 
pression of one of the law r s of thremmatology, the persist- 
ence of hereditary transmission of ancestral characters, 
even when they have ceased to be significant or valuable 
in the struggle for existence, whilst the so-called evidences 
of design which was supposed to modify the limitations of 
types assigned to Himself by the Creator were seen to be 
adaptations due to the selection and intensification by 
selective breeding of fortuitous congenital variations, which 
happened to prove more useful than the many thousand 
other variations which did not survive in the struggle for 
existence. 

Thus not only did Darwin’s theory give a new basis to Effects of 
the study of organic structure, but, whilst rendering the Darwin's 
general theory of organic evolution equally acceptable and 
necessary, it explained the existence of low and simple forms zoology*, 
of life as survivals of the earliest ancestry of more highly 
complex forms, and revealed the classifications of the 

r 
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systematic as unconscious attempts to construct the 
genealogical tree or pedigree of plants nn<l animals. 
Finally, it brought the simplest Irving matter or formless 
‘protoplasm before the mental rision as the starting-point 
whence, by the operation of necessary mechanical causes, 
the highest forms have been o\ ohed, and it rendired un- 
avoidable the conclusion that this earliest living material 
was itself evolved by gradual processes, tin* result also of 
the known and recognized laws of* physics and chemistry, 

. from material which we should call nonliving. It abolished 
the conception of life as an entity ^bove and Ijpyond the 
common properties of matter, a$d led to the conviction 
• . that the marvellous and exceptional qualities of fliat which 
we call “living” matter are nothing more nor less tflan an 
exceptionally complicate^! development of tho^e chemical 
and physical properties which wo recognize in a gradually 
ascending scale of evolution in the carbon compounds, 
containing nitrogen as well*as oxygen, sulphur, and hydro- 
gen as constituent atoms of their enormous molecules. 
Thus mysticism was finally handled, from the domain of 
biology, and zoology became one of the physical sciences, 
— the science which seeks to* arrange and discuss the phe- 
nomena of animal life and form as the outcome af^the 
operation of the laws of physics and •chemistry. 

Nature and Scope op Zoology. • 

* 

Division The brief historical outline abflve given is sufficient to 
into mor- justify us in rejecting, for the purposes of an adequate 
and °>ff a W reciatio11 history and scope of zoology, that 

Biology simple division of the. science into morphology and physio- 
made- logy which is a favourite o»e at the present day. No 
quale, doubt the division is a logical.pne, based as it is upon the 
distinction of the study of form, and structure in them- 
selves (morphology) from the study of what are the activi- 
ties and functions of the forms and structure* (physiology). 
Such logical divisions are possible upon a variety of bases, • 
but are not necessarily conducive to the ascertainment and 
remembrance of the historical progress ami present signifi- 
cance of the science to which they aro applied As a 
matter of convenience and as the outcome of historical 
events it happens that in the universities of Europe, whilst 
botany in its entirety is usually represented by one chaii* ' 
the animal side of biology is represented by achulr of so- 
called zoology, which is understood as the old-fashioned 
systematic zoofogy,* a chair of human aud comparative 
anatomy, and a chair of physiology (signifying the 
mechanics, physics, and chemistfy of animals especially in 
relation to man). Fifty* years ago the chairs of anatomy 
and physiology were united in one. No such distinction 
of mental activities as that involved in the division of the 
study of animal life into morphology and physiologf has 
ever really existed : the investigator of animal forms has 
never entirely ignored the functions of the forms studied by 
him, and the experimental inquirer into the functions and 
properties of animal tissues and organs has always taken very 
careful account of the forms of those tissues and organs. 

A sub- A more instructive subdivision of the science of animal 
division biology or zoology is one which shall correspond to the 
hbtorical se P ara ^ e currents of thought and mental preoccupation 
progress, which have been historically manifested in western Europe 
in the gradual evolution of what is to-day the great river 
of zoological doctrine to which they have all been rendered 
contributory. Such a subdivision of zoology, whilst it 
* enables us to trace the history of thought, corresponds 
very closely with the actual varieties of mental attitude 
exhibited at the present day by the devotees of zoological 
study, though it must be remembered that the gathering 
together of all the separate currents by Darwin is certain 
sooner or later to entail new developments and Branchings 
of the stream. # 
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We accordingly recognize the following five branches *of 
zoological study : — 

1. Jf orphoycuph y . — The work of the collector and 

systematic : exemplified by Linnseiis and his pre- 
decessor, by Cuvier, Agassiz, Haeckel. 

2. Bionomics. — The* loie of the farmer, gardener, 

sportsman, fancier, and field-naturalist, including 
thremmatology, or the science of breeding, and 
the allied teleology, or science of organic adapta- 
tions : exemplified by the patriarch Jacob, the 
poet Virgil, S^rengel, Kirby and Spence, Wal- 
lace, and Darwin. 0 

3. Zoo-Dynamic Zoo-Physics, Zoo-Chemistry . — The 
• pursuit of the learned physician, — anatomy and 

physiology : exemplified by Harvey, Haller, 
Hunter, Johann Muller. 

* 4. Plamology . — The study of the ultimate corpuscles 

. of living matter, their structure, development, and 
properties, by the aid of the microscope; exem- 
plified by Malpighi, Hook, Schwann, Kowalcwsky. 

5. Philosophical Zoology . — General conceptions with 
regard to the relations of living things (espe- 
, ciftlly animals) to^the universe, to naan, and to 

the Creator, their origin and* significance : exem- 
, plified in the writings of the philosophers of 
classical antiquity, and of Linnaeus, Goethe, 
Lamarck •Cuvier* Ly ell, H. Spbncer, and Darwin. 
It is true that it is impossible to assign the great names 
of the present century to a single one of the subdivisions 
of th# science thus recognized. With men of an earlier 
date such special tissignment is possible, and there would 
be no diffi^ilty aboiat thus separating the minor specialists 
of modern times. # But the fact is that as we approach 
Darwin’s epoch we find the separate streams nfore and 
more freely connected with one another by anastomosing 
branches ; and the men who hjve left their mark on the 
'.pftfgres* of science hgve been precisely those who have 
been instrumental in bringing about such confluence, and 
have distinguished themselves Ly the influence of their 
discoveries or generalization* upeffi several lines of work. 
At last, in Dartfin wo find*a name which might appear in 
r each of our subdivision, — a^oologist to wlJbse doctrine all 
aro contributory, and by whose labours all are united and 
reformed. 0 *• • 

We shall now briSfly sketch the history of these 
streams of thought, premising that one lrdk (so far as the 
last three centuries ar£ concerned) but little start of 
another, and that sooner or l^tefthi influence of the pro- 
gress of one branch makes itself felt in the progress of 
another. 

Morphogbaphy, 

Under this head we include the systematic exploration 
and tabulation of the facts involved in the recognition of 
all the recent and extinct kinds of animals and their dis- 
tribution in space and time. (1) ffhe museum-makers of 
*old days and their modern representatives the curators and 
describes of zoological collections, (2) early explorers and 
modern naturalist-travellers and writers on zoogeography, 
and (3) collectors of fossils and palaeontologists are the 
chief varieties of zoological workers coming under this 
head. Gradually since the time of Hunter and Cuvier 
anatomical study has associated itself with the more super- 
ficial morphography until to-day no one considers a study 
of animal form of any value which does not include inter- 
nal structure, histology, and embryology in its scope.* 

The real dawn of zoology after the legendary period of 
the Middle Ages is connected with theWne of an English- 
man, Wotton, bom at Oxford in 1492, who practised ^xs a 
physician in London and died in 1555, He published a 
•treatise De Differentiis Animalium at Paris in 1352. In 
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many respects Wotton was simply. an exponent of Aristotle, 
whose teaching, with various fanciful additions, constituted 
the real basis of zoological knowledge throughout the 
Middle Ages. It was Wotton’s merit that he rejected the 
legendary and fantastic accretions, and returned to Aris- 
totle and the observation of nature. The most ready 
means of noting the progress of zoology during the 16th, 
17th, and 18th centuries is to compare the classificatory con- 
ceptions of successive naturalists with those which are to 
Aiiv be found in the works of Aristotle himself. Aristotle did 
tone’s np t definitely and in tabular form propound a classification 
tlassifi. but from a study of his treatises Ihstoria 

ca ion. Ammalimi, De Generations Animalium, and JDe Pcotibus 
Anmaliwn the following classification can be arrived at : — 

A. ■'Evcup.a, blood-holding animals (= Vertebrate 

- 1. Zwo tokqvvtcl £v atirois, vivipaious Ensencia ( = Mammals, 

including the Whale), 

2. ’'OpviOes (= Birds). 

3. Terpdroda dfoSa doroKowra, four-footed or -legless 
Eneema which lay eggs (= Reptiles apd Amphibia). 

4. *I%0i5es ( = Fishes). 

B. ’'Avaijia, bloodless animals (—Invalelrata). 

1, MaXd/ua, soft-bodied Ati&ma { = Cephalopoda ). 

% KaXah6crrpa.Ka, soft-shelled Anmma (~ Crustacea). 

3. "E/TOfta, insocted Ansemf\ or Insects (— Arthropod# , ex-r 

elusive of Crustacea & c 

4. ’Oa-rpaKoddpiiara, shell-bearing Amnia Echini, Gastro - 
poda, and Eamellibranchia . ) 

Wotton’s Wotton follows* Aristotle in<the division of animals into 
modifier- the Enmia and the Ansema, and in fact in the recognition 
tinns - of all the groups above given, adding only one large group 
to those recognized by Aristotle under the Ansemti , qpmely, 
the group of Zoophyta, in which Wotton- includes the Holo- 
tkurix, Star-Fishes, Medusae, Sea- Anemones, apd Sponges. 
Wotton divides the viviparous quadrupeds into the many- 
toed, double-hoofed, and single-hoofed? By the introduc- 
tion of a method of classification which was due to the 
superficial Pliny,— viz., one depending, not on structure, but , 
on the medium inhabited by an animal, whether e^rth^rir^ 
or water, — W otton is led to associate Fishes and Whales 
as aquatic animals. But this is only a momentary lapse, 
for he broadly distingi^shes the two kinds. 

Gesuor. Conrad Gesner (1516-1565)? who was ^physician and 
held professorial chairs in various Swiss cities, is the mo^fc* 
voluminous and instructive these earliest writers on 
systematic zoology, anc^ ^as s© highly esteemed that his 
Ilistoria Anmalium was republished a hundred years after 
his death. Hk great work appeared in successive p^rts, — 
e.g., Vivipara, Ovipara , Aves, Pirns, Serpentes et Scorpio , — 
and contains description© a^d illustrations of a large num- 
r> her of animal foims with rei^rence to the lands inhabited 
by them. Gesneris work, like that of John Johnstone 
(b. 1603), who was of Scottish descent and studied at St 
Andrews, and like that of Ulysses Aldrovarfdi of Bologna 
(A 1522), was essentially a compilation, more or less 
critical, of all such records, pictures, aud relations concern- 
ing beasts, birds, reptiles, fishes, and monsters as could be 
gathered together by one reading in the great libraries 
of Europe, travelling from city city, and frequenting 
the company of those who either had themselves passed 
into distant lands or possessed the letters written and 
sometimes the specimens brought home by adventurous 
persons. 

Medical The exploration of parts of the New World next brought 
anatom- £ 0 hand descriptions and specimens of many novel forms 
micro- and in the latter part of the 16 th century 

scopifets. and* the^ beginning of the 17th that careful study by 
“specialists" of the structure and life-history of particular 
groups of animals ivas commenced which, directed at first 
to common and familiar kinds, was gradually extended 
un®. it formed a sufficient body of knowledge to serve as 
an anatomical basis for classification. This min uter study 


had two origins, one in the researches of the medical 
anatomists, such as Fabricius (1537-1619), Severinus 
(1580-1656), Harvey (1578-1657), and Tyson (1619-1708), 
the other in the careful work of the entomologists and 
first micro&copi&ts, such as Malpighi (1628-1694), Swam- 
merdam (1637-1680), and Hook (1635-1702). The com- 
mencement of anatomical investigations deserves notice 
here as influencing the general accuracy and minuteness 
with which zoological work was prosecuted, but it was not 
until a late date that their full influence was brought to 
bear upon systematic zoology by Georges Cuvier (1769- 
1832). r 

The ncost ‘‘prominent name between that of Gesner and Jolm 
Lianfcus in the history of systematic zoology is that of Ra y- 
Jbhn Ra.^ (q.v.). Though not^ so extensive as c that of 
Linnseus, his work is of thediighest importance, and rendered 
the subsequent labours of the Swedish naturalisMar easier 
than they would otherwise l$ve been. A chief merit of 
Ray is to have limited the term “ species ” and to have 
assigned to it the significance which it has until the Dar- 
winian era borne, whereas previously it was loosely aud 
vaguely applied. He ’also made considerable use of ana- 
tomical ehjirfreters in his definitions of larger groups, and 
m£y thus be considered as the father of modern zoology. 
Associated 1 * with Bay in his work, and more especially 
occupied with the Study of the Worms and Molhisca, was 
Martin Lister (1638-17fi2), who is celebrated also as the 
author of the first geological map. 
r After Bay’s death in London in 1705 the progress of From 
anatomical knowledge, and of the discovery and illustration to ( 
of new forms of animal life* from distant lands, continued Lum0eu< 
with increasing vigour. W. e note the names of Yallisnieri 
(1661-1730) and Alexander Monro (1697-1767); the 
travellers Tournefort (1656-1708) and Shaw (1692-1751) ; 
the collector^ Rumphiu$ (1637-1706) and Hans Sloane 
(1660-1753); the entomologist Reaumur (1683-1757); 
Lhwyd (1703) and Linck (167 4-17 34), the students of Star- 
Fishes; Peyssonel (b v 1694), the investigator of Polyps 
and the opponent of Marsigli and Reaumur, who held 
them to c be plants; Woodward, the paleontologist (1665- 
1722), — not to speak of others of less importance. 

*> Two years after Bay’s death Carl Linmus (q.v.) was Linnanu 
born. Unlike Jacob Theodore Klein (1685-1759), whose 
careful treatises on various groups of plants and animals 
were published during the period betwOen Itay and Linnseus, 
the latter had his career marked out for him in a university, 
that of Upsala, where he was first professor of medicine 
and subsequently of natural history. His lectures formed 
a new departure in the academic treatment of zoology and 
botany, which, in direct ccntinuity from the Middle Ages, 
had^kitherto been subjected to the traditions of the medical 
profession and regarded as mere branches of “materia 
medica.” Linnmus taught zoology and botany as branches 
of knowledge to be studied for their own intrinsic interest. 

His great work, the Sy sterna Naturae, ran through twelve 
editions during his lifetime (1st ed. 1735, 12th 1768). 

Apart from his special discoveries in the anatomy of 
plants and animals, and his descriptions of new species, the 
great merit of Linnseus was his introduction of a method 
of enumeration and classification which may be said to have 
created systematic zoology and botany in their present 
form, ^ and establishes his name for ever as the great 
organizer, the man who recognized a great practical 
want in the use of language and supplied it. Linnaeus 
adopted Ray’s^ conception of species, but he made 
species a practical reality by insisting that every species 
shall have a double Latin name, — the first half to be the 
name of the genu^ common to several species, and the 
second h$ f to be the specific name. Previously to Linnaeus 
long many-worded names had been used} sometimes with 
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one additional adjective, sometimes with another, so that 
no true names were fixed and accepted. Linnaeus by his 
binomial system made^it possible to write and speak with 
accuracy of any given species of plant or animal. He was, 
in fact, the Adam of zoological science. He proceeded 
further to introduce into his enumeration of animats and 
plants a series of groups, viz., genus, order, class, Vhich 
he compared to the subdivisions of an army or the sub- 
divisions of a territory, the greater containing several of 
the loss, as follows : — 9 

Class. Older. Genus. Species. Variety. 

Gemis sum- Genus ini or- Genus proxi-'Sp&ies. Ir&viduum. 

mum. medium. mum. * , 

Provmtia. Tenitonum. Partecia. Pagus. * D&nicilium 
Legio. Cohors Maiupulus. Contubemium. Miles. * , 

Linna_us himself recognized the*puroly subje|tive char- 
acter of his larger groups ; for Mm species were, however, 
objective* {< there are,” he said, “just^so many species as 
in the beginning the Infinite* Being created.” It was re- 
served for a philosophic zoologist of the 19th century 
(Agassiz, Essay on Classification ^ 1850) to maintain dog- 
matically that genus, order, and class were also objective 
facts capable of precise estimation and valuation. This 
climax was reached at the very moment whei? Barwir? v^as 
publishing the Origin of Species (1859), by whiqji universal 
opinion has been brought to the position theft species, 
well as genera, orders, and classes are the subjective ex- 
pressions of a vast ramifying pedigree in which the only 
objective existences are individuals, the apparent species 
as well as higher groups being marked out, not J>y any 
distributive law, but 'by the purely non-significant opera- 
tion of human experience, Vbich cannot transcend the 
results of death and decay. 

Clossifi The classification of Linnaeus (from Syst. Fat 12th £d., 
cation of 1766) should be compared with that of Aristotle. It is 
Lum®u&. ab f 0 n 0W&j — the complete list of Linnsean «genera being 
here reproduced : — 

Class I. Mammalia. • 

Order 1. Primates . » * 

Geneia : Homo , Simia, Lemur , Vcspeiiilio . 

„ 2. Bruta. * 

Genera: Elcphas, Tnchecus, Biadypus, Myrmc - 
cophaga, Mams , Dafypus. 

,, 3. Ferae. » s 

Geneia: Phoca, Canis, Fells, Vivewa, Mustcla, 
1/7 sics, Didelphys, Valya, Sore x, Fnnaceics. 

,, 4. til ires.* 

Genera: Eystrix, Lepus, Castor, Hits, Sciurus, 
Noctilio. 

,, 5. Fecom. * 

Genera : Pamelas, Mosckus, Cervvs , Capra, Oiis , 
Bos. 

„ G. Bcllux. 

Gebera : Equus, Hippopotamus , Sus , Bhinocei'os. 

„ 7. Oete. * 

Geneia : Monodon, Balsena , Physeter, Delphi ms. 

Class II. Ayes. 

Older 1. Aecipitres. 

Geneia : Vultur, FaXeo, Strix , Lanius. 

,, 2. Picse. 

Genera : (a) Trochihts , Certhia, Upupa, Buphaga, 
Sitta, Onohts , Coracias, Gracula, Oorvus, Para- 
disea ; (&) Bamphastos, Trogon, Pszttacus, Crolo - 
phaga, Ficus, Yunx, Cuculus,Bucco; (c) Buceros, 
Alcedo, Merops, Todos. 

„ 3. Anseres. 

Genera : [a) Anas, Mergus , Phaethon, Plotus ; (b) 
Bhyncops, Diomedea, Alca , Pmellana , Pele- 
camts , Larus, Sterna, Colynibus . 

„ 4. Grallee. 

Genera : (a) Phcenicopterus, Flatalea, Palamedea, 
Mycteria , Tantalus, Ardea, Becurmrostra, 
Scolopax, Tringa, Fulica, Parra , Ballus, Pso- 
phia, Cancroma ; (b) Hematqpus, Charadrius, 
Otis, Struthio. 

„ 5. QalUnse. * 

Genera : Didus, Paw, Mfleagris, Cram, Pkasiaims, 
# Tetrno, Fumida , . 


Older 6. Passey es. 

Geneia: (a) Loxia, Fnnqilla } Eirtifr^gj (b) 
Capi imitlgus, Eirundo, Pipy a ; (ef Jiirtins, 
Ampdis, Tcmaijia, Muscuapn ; (d) Pams, 
Motacilla , Aluudu, Stunius, Uohmba . 

Class III. AsirniBiA. 

Older 1. Beptihu. 

Geneia: Test ado, Draco, Lacey ta, Bam. 

„ 2. Seipantts * 

Geneia ; LVotalus, Boa, Colube i, Angais, Ampins- 
« bxm, Vaulin 
,, 3. Nantes. 

Geneia: PAromyzon, Baja, Sqicalus, Oilmen u, 

* Lophius, tAcipenser, Cydopterm, Bolides, 0&- 
trucioii, Tdtodon, Diodoii , Ctntyiscu^ hyfi- 
gyiathus, Pegasus . 

Class IV. Pisces. 

Order 1. Apodts. 

Geneia: Mursena, Gyrrvnotus, Tiuhiurus, Ancu- 
ihichas, Ammodytes, Opladum, htiomaUiit>, 
Xipkias. 

* ,, 2. Jugulaoes. 

Geneia: Callioiiijmus , Uranoscopus, Tradunus, 

Gadus, Blemiius. $ 

,, 3. Thorand. * • 

* Genera: Cepola, Fcheneis , Coryph&na, Gobius, 
Coitus, Scoy poena, Zeus, Plem onectes, Chotodon, 
Spar us, Labrus, Snmiu, Perea, Gadaoshus, 

» Scomber, Mullus, Tngla . 

„ 4. Abdominales. # 

£en&a: Cobitis, Arrna, f&lurus, ZaitMs, Lon - 
* cana , Satiao, Fistulana, Bsox, Plops, Argi ;t- 

tma, Atherina , Muyil, Mormyrus, Bxocatui>, 
Potynemus, JJlupea, Oypris *ts. 

Class V. Insecta. 

Ordei 1. Cohoptera. 

Genera ; (a) Scarabaeus , Lucanus , Dermcstcs, 

• Eister, Pyrrhus, Gynnus, Atteluhus, Curcidto, 
Silpha, Goccmella ; (b) Bruchus, Cass Ida, 
Piinus, Chrysomela, Eispa, Meloe, Tniebno, 

' Laihpyris, Mordella, Stctphyhnus ; (a) Onambyv, 

* Lqptura, Canthans, Plater, Cicindela, Bupredis, 

* Dytiscus, Curabus, Necydalis , Forfeit l*. 

,, 2. Eemiptera. 

Genera : Blatta, Mantis, Gnjllm, Fulgoia, Cicada, 
% # Notonecta , Nepaf Cmex , Aphis, Chorines, Coo - 

• cus, T&nps. 

,, 3. Lepidoptem . 

Genera : Papilio, Sphinx, Pkalxna . 

,, 4. Neuroptei'a. 

genera: Lib&Jitta, Ephemera, Myrmdeqp, Pimp 
» ganta, Ilemcrobms, Panoipa , liapkidui. 

,, 5. Hyineyiop&ra. • 

Genera: Cyngps, Tenthredo, Sir ex, Ichneumon, 
® Sphex, Chr^sis, Vespa, Apis, Foimiui, M^ctilla. 

„ 6. Diptera. # M 

Genera : (Pstrus, Tipula, Musca, Tabanus, Gales', 

♦ Empis , Conops, Asilus , B&nibyhus, Hippo - 

bosca. • 

„ 7. Aptera. m . • 

Genera: ( a ) Peabus scr; capite a thorace dis- 
crete : Mcpisma, Podui a, Tcrmes , Pechcu- 
lus, Fulex . 

(&) Pedibus 8-14; capite tkoraeeque unitis: 

* Acarus , Phalangium , Aranea, Scorpio, 
Cancer, Monocnlus, Oniscus. 

(c) Pedibus pluribus ; capite a thorace discreto : 
Scolopendra, Lulus. 

Class YI. Yeemes. t 

Order 1. Mcstina. 

Genwa: {a) Pertnsa laterali poro: Lumbricus, 
Sipunculus, Fasciola . 

( 1 b ) Imperforata poro laterali nullo : Gordius, 
Ascarts, Hirudo, Myxine. 

,, 2. Mollusca. 

Genera : {a) Ore supero ; basi so affigens: Actinia, 
Asadia. m 

(b) Ore antico; corpora pertuso laterali fora- 

minulo: Umax, Aplysia, Doris, Tethis* 

(c) Ore antico ; coipore tentaeulis anti« cincto : 

Hololhuria , Terebelta, M 

(d) Ore antico; corpore brachiato: Triton, 

Sepia , Clio, Lemm, Scyllm. 

(e) Oie antico; corpofe pedato : Aphrodites, 

Nereis. 

( f ) Ore infero centrali: Medusa, AtAma, 

Echinus * 
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Order 3. Taft ova 

* Genera * (a) Mnltkalvia : Ch if oft, Lcpas, PJwlas. 

(b) Bivalvia ( =Coneha ) : Mya, Solen, Te/hna, 
Qotfhum, Mud) a, Zonae, Venus, Spou- 
d (fins, Chum, Arm, Osh at, Anomur, 
Mijhhts , Pinner, 

( c ) Uuivalvia spna legulaii (= Cochletn ): Jrqu- 
auk tit, Xwtilus, Conus, Cyprm, Bulla, 
Valuta, Bucemim, Strombus, Manx, 
Trochus, Twlo, Ecllr, A 0 ita, ffaliotls. 

(d) Umvalvia absque spiia ^egulan : Patella, 
Dental um, Set pula, Tcicdo, Sdbella, 

, 4. Lithophyta. • 

Gcnei.i : Tulipovu* Madnpora, Millepora, Celle- 

* /*"«• 

„ 5. Zuophyta. 

Geneia: (a) Fixata: Isu>, Gorgonia, Alcyonium, 
Spongia, Flvstra, Tubularw / Corulluta , 
Sertularia, Voiticella. 

m (b) Lotomotiva : Ilydta, Penned ula, l\mia, 
Volvo r, Farm, Chaos. 

The characters of the &ix classes are thus given by 
Linnaeus : — r 

f. » f 

Cor biloenlare, Liauritum ; ) vivipaiis, Mtmwjdibus ; 

Sanguine ealido, rubio : \ oviparis, Anbus. 

Cor umloculaTe, uniarn itmn ; 1 ) pnlmone arbitral io, AmphiUls ; 
Sanguine fiigido, rubio : \ bianchiis ester^is, Pucibus . 

Cor miilocukrc, iuauiituin * ) autennatis, hmclis ; • 

Same fngida, «dbida : J teniacufeti^ Vcmibus. 

Between Linnaeus and Cuvier there are no very great 
names ; but under the stimulus giv^n by the admirable 
method and system of Linnaeus observation and description 
of new forms from all parts of the world, both recent and 
fossil, accumulated. We can only cite the names of ^Charles 
Bonnet (1720-1793), the entomologi&k who described the 
reproduction of Aphis) Banks and Solander^who accom- 
panied Captain Cook on his first voyage (1768-1771); 
Thomas Pennant (1726-1798), the desfadber of the English 
fauna * Peter Simon Pallas (1741-1811), who specially ex- 
tended the knowledge of the Linmean Vermes, and undei; 
the patronage of the empr&ss Catherine explored Russiarfmd 
Siberia; Do Geer (1720-1778), th£ entomologist • Lyonnet 
(1707-1789), the author of the monograj!h of the anatomy 
of the caterpillar of Qhssus Urjnipenlns ; Cavolini (17 SO- 
IL 8 10)^ the Neapolitan mark© zoologist and forerunner 
of Della Chia|e (fi. 1828); O. F. ^filler (1730-1784), thcr 
doscriber of freshwater Olfc/oduxta ; Abraham Tremble^ 
(17Qp-l 7 84), the student of Hydra ; and Lederm filler (1719- 
1769), the inventor of r tfie*term infusoria. The effect of 
the Linnceafi system upon the general conceptions qf zoolo- 
gists was no less marked than were its results in the way 
of stimulating the accumulation of accurately observed de- 
tails. The notion 01 a scafa mturee, which had since the 
days of classical antiquity been a part of the general philo- 
sophy of nature amongst those who occupied themselves 
with such conceptions, now took a more definite form in 
the minds of skilled zoologists. The species of Linnaeus 
were supposed to represent a series of steps in a scale of 
ascending complexity, and it was thought possible thus to 
arrange the animal kingdom in a single series, — the orders 
within the classes succeeding one another in regular grada- 
tion, and the classes succeeding one another in a similar 
rectilinear progression. Lamarck: (g.v.) represents most 
completely, both by his development theory (to be further 
mentioned below) and by his scheme of classification, the 
high-water mark of the popular but fallacious conception 
of a mta rnturn. His classification (1801 to 1812) is 
as follows : — 

f' 

1 The anatomical error in reference to the auricles of Reptiles and 
Bafcracldans on the part of Linnaeus is extremely interesting, since it 
shows to what an extend the most patent facts may escape the observa- 
tion of even the greatest observers, and what an amount of repeated 
dissection and unprejudiced attention has been necessary before the 
structure of the commonest animals has become known, , 


Invertebraba. 

1. Apalketic Animals 

Class I. lxrusoniv. 

Quids: Niuht, Append icvlftto. 

Class II. Polyi‘1. 

Ordeis: Cillati (llutifem), Drnurhti (Ifydroids), Va- 

t iftnnti [Anthoioa and Polygon ), Mr (tanks (Cimouls). 

r Class III RvuiA-iirA. 

Ordeis : Molha (Acalqrfu), EchimUma (including 
Actinia). r 

Class'! Y. Titnuuaia. 

Orders: Buthryllarla, Aw'dui. 

Class Y. VkiiMEs. 

Orders: Molles (Tape -Worms and Flukes), liiqiduli 

* (Xemaioidsj, r H\piduh (Xru\, &<.), EpiMarw 

0 (Lei means; ic.). 

2. Sensitive Animals. 

« * Qlass VI. IvsriTi (ITcrapoda). 

f I Orders: Jptrrn, Dipkra, HcmipH ra, Jfpidopfew, 

*• Ihimenopft ry, Nairoptcra , Ojlhoptera, Cohoptua. 

Class YII. aIaounida. 

Orders : Anten nato- T mchealia ( = Thjsan um and 
Myriapoda), Ejccfitcmiato-T/ ache alia, Emnknnato- 
Branchiaha. 

Class YIII. Ceusxacsja. 

Oiders;’ EUTrobravchia {Branchiopoda, pnpoda, 
AmpMpc^la, Stomapoda), Honivbranchia (Dbcapoda). 

Class IX. Anncltby* 

* A)idei’£5 : Apodci, Jntcnnata, Scdcntaria. 

r Class X. Ctr^urimiA. 

^ Oulers: Sessihct, Pedimculata. 
m c Class XL Qonchdtk v. 

r Ciders: Dimyaria, Monomyaria. 

Class XII. MulUUsca. 

Orders : Pteropoda, Gasteropoda, Trachellpoda, Cfe. 
phalopoda, Eclcropoda. 

vertebrata. 

3. Intdligent Aaimah. n 

Class XIII. Fisiirs. + Class XY. Biudh. 

„ X1Y. Rm^iiLES. „ XVI. Mammals. 

*The enumeration of "orders above given will enable the 
reader to form some conception of the progress of know- 
ledge relating to the kfwer forms of life during the fifty 
years which intervened between Linnaeus and Lamarck. 

The number genera recognized by Lamarck is more 
than ten thnes'as gre£t as that recorded by Linnaeus. 

We Aave mentioned Lamarck before his great contem- 
porary Cuvier because, in spite of his valuable philosophical 
doctrine of development, he was, as compared with Cuvier 
and estimated as a systematic zoologist, a mere enlargement 
and logical outcome of JAnnaeus. 

The distinctive merit of Cuvier (o.v) is that he started Cuvier, 
a new view as to the relationships of animals, which ho 
may be said in a large pleasure to have demonstrated as 
true by his own anatomical researches. He opposed the 
srala natnrw theory, and recognized four distinct and 
divergent branches or emhmncliemens , as ho called them, 
in ^ach of which ho arranged a certain number of the 
LinniBan classes, or similar classes. The embranchment 
were characterized each by a different type of anatomical 
structure. Cuvier thus laid the foundation of that branch- 
ing tree- like arrangement of the classes and orders of 
animals which we now recognize as being the necessary 
result of attempts to represent what is practically a genea- 
logical tree or pedigree. Apart from this, Cuvier was a 
keen-sighted and enthusiastic anatomist of great skill and 
industry, It is astonishing how many good observers it 
requires to dissect and draw and record over and over 
again the structure of an animal before an approximately 
correct account of it is obtained. Cuvier dissected many 
Molluscs and other animals which had not previously been 
anatomized ; of others he gave more correct accounts than 
had been given by earlier writers. Skilful as he was, 
his observations are very frequently erroneous. Great 
accuracy in work a^well as great abundance of production 
has only distinguished one amongst all the great names 
of zoology — that of Tohann Muller. It«cortainly did not 
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distinguish Cuvier. Another special distinction of Cuvier 
is hits remarkable work in comparing extinct vith recent 
organisms, his descriptions of the fossil Mammalia of the 
Paris basin, and his general application of the knowledge 
of recent animals to the reconstruction of extinct on«s, as 
indicated by fragments only of their skeletons. * 

It was in 1812 that Cuvier communicated to the Academy 
of Sciences of Paris his views on the classification of 
% animals. He says — # 

. “Si Ton consideie le legno animal (Vapics lei principal que nous 
venons do poser, cn se debarassuiit dc^ p^juges etahlis^sur les 
divisions aucieimwnont admises, cn iVayaut egaid qu’ a l’organisa- 
tiou et ti la natuie dos animaux, ct non ptus '& loin* giawleun a lcnr 
utilite, au plus ou moms de cormaissanto que nous on avons, 3^i a 
toutcsH auties cii const ancos acccssoiies 5# on tiouveia qit’il exist', 
quatio founds piiuapalcs, qiuti^e plans generaux, si l’on fut s’cx- 
piinior ainsi, d’apies Ic^juds tons I 09 amiinaux scmblent avoii ('to 
modeles ot dput les divisions ulteriouies, do quelque title quo les 
natiualistes les aient decoicvs, lie sont quo dot* modifications asst/ 
Itguies, fondecs sur le developpentmt, ou 1’addition do <[uelques 
parties qui nc cliangont lien a Pessence du plan.” 

Cuvier’s His classification as finally *el^bora£ed in Le Regne 
olassiii- Animal (Paris, 1829) is as follows : — 
cation, p^st Branch. Animalia Vertebraia. # 

Class I. Mamm ilia. t 1 

Onlers : Blmna , Quadnmam, Carnivora, Marsupialio} 
llodrntia, Edentata, Pachydcrmata,Ituminanfi9f, Cetacea, 
Class II. Burns. t 

Ciders : Accipitm , Passes, Scansom \ Galling , Gr%Il# } 
Pdlmipule s. « 

Class III. Keptilia. 

Oiders : Chelonia , Sauna , Ophelia, Eatrac/m. , 

Class IV. Fishes. • 

Orders: (a) Accnihopteryyii , Abdominals, Subhrachii, 
Apodcs, Loplidb ranch ii, PlmJoymthi ; (b) Sturionc% Srf- 
ctchii , Cijclobtomi. 

Second Branch. Animalia Mollusc#.* f 

Class I. Cephalopoda. * 

Class II. Ptdrofoda. 

Class III. Gastropoda, % 

Orders : Pulmonafa , 1 Vudibranehia, Itifrrobmnchia, Tceti - 
brrnelm , Eeteropodu, Pectin ibranchiu, Tubulibramhia, 
SciUibramhia, Cyclobranchia . • 

Class IV, Achphili. * 

Orders: Tcstaceu , Tmicata. 

Class T. Brachiopoda, * 

Class VI. CniRHoroDA. 

Third Branch. Animalia Axticulata. f 
Class I. Ann elides. f 

Orders: Tabicolz, Dorsibranchiss, Abraiicher. • 

Class 11. Crustacea. * 

Orders : {a) Malgeostraca : Etcapoda, Stomapoda , Am- 
phipoda , Lxmodipoda, hopodu ; (b) Entomostraca : 
Emnchiopoda, Pcecilopoda , Triloba#. 

Class III. Arachnides. • 

Orders : Pulmonari#, retch car ix. 

Gass IV. Insects. 

Orders : Myriapod a, Thysmitm, Tarasik, Suctoria , Colco- 
ptem, Orthopicra, Hmiplerdf Eouropter a, Eymnoptcra, 
Lepidoptcm, Miptptem, Eiptera. 

Fourth Branch. Animalia Radiata, 

Class I. Echinoderms. 

Orders : Pedicellata , Apoda . 

Gass II. Intestinal Worms. 

Orders : Ecmatoidea, Parenchymfosa. 

Gass III. AcALEPHiE. 

Ordors : SimpUccs , Eydrostaticse. 

Class IV. Polypi (including the Ccdcntcm of later authori- 
ties and the Polyzoa). 

Orders : Camosi, Gelatin osi, Polypiarii 
Class V. Infusoria. 

Orders : Motif era, Eomogmea (this includes the Protozoa 
of recent writers and some Protophyta). 

The leading idea of Cuvier, his four embranchemens, 
was confirmed by the Busso-German naturalist Von 
VonBaer. Baer (1792-1876), who adopted Cuvier’s divisions, speak- 
ing of them as the peripheric, the longitudinal, the mass- 
ive, and the vertebrate types of structure. , Yon Baer, 
however, has another place in the history of zoology, 
being the first and most striking figure in the introduc- 
tion of embryology into the consideration of the relations 
of animals to one another, 
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Cuvier may be regarded as the zoologist by vhom Themor- 
anatomy was made the one important guide to the under- 1'? 10 * 0 * 
standing of the relations of animals. But it should be glstb * 
noted that the belief, dating from Malpighi (1670), that 
there is a relationship to be discovered, anti not merely a 
haphazard congregation of* varieties of structure to Be 
classified, had previously! gained ground. Cuvier was 
familiar with the speculations of the “Natur-philosophcn,” 
and with the doctrine of transmutation and filiation b} 
which they endeavoured £0 account for existing animal 
forms. The noble aim of F. W. J. Rebelling, “das gauze * 

System der Naturlehre von dem Gesetze dor Schuerebis 
zu den Bildungstrioben der Organismus als ein organise lies 
Ganze darzustellen,” which has ultimately been realized 
through Darwin, was a general one among *the scientific 
men of the year 1800, Lamarck accepted the develop- 
ment theory fully, and pushed his speculations far beyond 
the realm of fact. The more cautious Cuvier adopted a 
view of the relationships of animals which, whilst denying 
genetic connexion as the explanation, recognized an essen- 
tial identity of structure throughout whole groups of ani- 
mals. This identity was held to be due to an ultimate 
la*v of nature or the Creator’s* plan. The tracing out of 
this identity in diyer&ty, whether regarded as evidence of * 
blood-relationship or as a remarkable display of skill on 
the part of the Creator in varying the details whilst re- 
taining the essential, became at this period a special pur- 
suit, to which Goethe, the poet, who himself contributed 
importantly to it, gave the name “morphology.” C. F. 

Wolff, Gftethe, and Qken share the credit of having initi- 
ated these views, in regard especially to the structure of 
flowering plants and th<?Yertebrate skull. Cuvier s doctrine 
of four *plans of structure was essentially a morphological 
one, anti so was the single-scale doctrine of Buffon and 
Lamarck, to which it was opposed. Cuvier’s morphologi- 
cdj dyqtrine received its fullest development in the prin- 
ciple of th& “ correlation* of parts,” which he applied to 
palaeontological investigation, namely, that every animal 
is a definite whole, and that no partem be varied without 
entailing correlated and law^Biding variations in #ther 
p^rts, so that from a fragment it should be possible, had 
we a full knowledge of the laws of animal structure or 
morphology, to reconstruct tfe whole. Here Cuvier was 
imperfectly formulating, f ithout, recSgnizing tlu* real phy- 
sical basis of the phenomena, the results of # th*e laws of 
heredity, Mich w§re subsequently investigated and brought 
to bear on the problems of animal structure by#Darwin. 

Richard Owen 1 may be regarded si the foremost of It. 
Cuvier’s disciples. Owen not <ftly occupied himself with 
the dissection of rare animals, such as the Pearly Nautilus, 
Lingula, Limuh$, Prolvpterus , Apteryx, &c., and with the 
description and reconstruction of extinct Reptiles, Birds, 
and Mammals, — following the Cuvierian tradition, — but 
gave precision and currency to the morphological doctrines 
which had taken their rise in the beginning of the cen- 
tury by the introduction of two terms, “homology” and Homo* 
“analogy,” which were 'defined so as to express two lo SY ^ 
different kinds of agreement in animal structures, which, amlo§y ' 
owing to the want of such “ counters of thought,” had 
been hitherto continually confused. A nalor/ous structures 
in any two animals compared were by Owen defined as 
structures performing similar functions, but not necessarily * 
derived from the modification of one and the same pant in 
the “ plan ” or “ archetype ” according to which the tv^> 
animals compared were supposed to be constructed. 
Homologous structures were such as, though greatly dif- 
fering in appearance and detail from one another, and 
though performing widely different functions, yet wer® 

1 tBorn m 1804 m Lancaster ; conservator ot the Hunterian Museum, 

LonSon, 1830-56 j superintendent Nat. Hist. Britjdub., 1856-84. 
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capable of being shown by adequate study of a series of 
intermediate forms to be derived from one and tlie same 
part or organ of the “plan-form” or “archetype” It is 
not easy to exaggerate the service rendered by Owen to 
the study of zoology by the introduction of this appar- 
ently small piece of verbal mechanism ; it takes place 
with the clas&ificatory terms of Linnaeus. Anti, though the 
conceptions of “ archetypal morphology,” fco which it had 
reference, are now abandoned favour of a genetic mor- 
phology, yet we should remember, in estimating the value 
of tlii* and of other speculations which have given place 
to new views in the history of science, the words of the 
great reformer himself. “ Erroneous observatiqps are in 
the highest degree injurious to the progress of science, 
since they often persist for a long time. But erroneous 
theories, when they are supported by facts, do little harm, 
sine'e every one takes a healthy pleasure in proving thSir 
falsity ” (Darwin), aOwen’s definition of analogoife struc- 
tures holds good at the preseni? day. Hi* homologous 
structures are now spoken of as “homogenetic*” structures, 
the idea of community of representation in an archetype 
giving place to community of derivation £rom a single 
representative structure pr&ent in a common ancestor 
Darwinian morphology has further rendered necessary the 
introduction of the terms “homoplasy” and “homoplastic” 1 
to express that tiose agreement in fgrm which may be at- 
tained in the course of evolutional changes by organs or 
parts in two animals which have been subjected to similar 
moulding conditions of the environment, but have no genetic 
community of origin, to account for iheir close similarity 
in form and structure. 

Owen’s The classification adopted by 5 wen in* his lectures 
classifi- (185^ does not adequately illustrate the progress of z&ologi- 
catwn. j j 0 w ledge between Cuvier’s death and that date, but, 

such as it is, it is worth citing here. 

Province: Vertebrata (Mydkncepliala, Owen). If # 

Classes : Mammalia, Ayes, RnmniA, Pisces. • • 

Province ; Arfciculata, • 

Classes : Arachnid a^ Insecta (including Sub-Classes Myria- 
poda, fftxapoda), ^S&tjstaoea (including Sub-Classes Mnto* 
mostmea , Malacostraca), E^izoa (Epizootic Crustacea), An- 
nelia-m (Cliaetopods and Leeches), Ciriupedia, # # 
Province: Mollusca. % 1 

Classes ; Cephalopoda, Gasteropoda, Pteropqda, Lamelli- 
• branchiata, Braj^iopod*, Tunicata. • 

Province : Bftdiata. • # 

Sul-PrMnce : Eadiaxia, 

Classes; Echinodermata, Bryozoa, Anthozoa, Aoa- 
LEPHiB, Hydrozoa. * 

Sub-Prodtnce : EntozGa.* 

* Classes: Ccdlelmin mA, Sterelmintea. 

Sub-Province: Infusoria. • 

Classes : Rotifera, Polyqastria (the Protozoa of recent 
authors). 

The real centre of progress of systematic zoology was no 
longer in France nor with the disciples of Cuvier in 
England, but after his death moved to Germany. The 
wave of morphologic^ speculation, with its outcome of new 
systems and new theories of classification, which were as 
numerous as the professors of zoological science, 2 was 
necessarily succeeded in the true progress of the science by 
a period of minuter study in which the microscope, the 
discovery of embryologies! histories, and the all-important 
cell-theory came to swell the stream of exact knowledge. 
Johann^ We have already mentioned Von Baer in this connexion, 
IMer, and given a passing reference to Johann M(jller (q.v.), the 
greatest of all investigators of animal structure in the pre- 
sent century. Muller (1801-1858) was in Germany the suc- 
cessor of Rathke (1793-1860) and of Meckel (1781-1833) 
as the leader of*anatomioal investigatio n; but his true 

-, 1 See Lankester, “ On the Use of the Term Homology in Modem 
Zoology and the Distinction between Homogenetic and Homoplastic 
Agreements,'’ Anru and Mag, Mat. Mist., 1870. J 

* See Agassiz, JBssqy on 1859, for an account of them. 


greatness can only be estimated by a consideration of the 
fact that he was a great teacher not only of human and 
comparative anatomy and zoology but also of physiology, 
and that nearly all the most distinguished German zoolo- 
gists a*hd physiologists of the period 1850 to 1870 were his 
pupil* and acknowledged his leadership. The most striking 
feature about Johann Muller’s work, apart from the com- 
prehensiveness of his point of view, in which he added 
to the anatomical and morphological ideas of Cuvier a 
consideration of physiology, embryology, and microscopic 
structurf, was the fcstmordinary accuracy, facility, and 
completeness of his rec*>rdnd observations. He could do 
inor$ with a single specimen of a lare animal (i ?.(/ ., in 
his memlir on Amphiorus, Berlin, 1844) in the way of 
making Jut its complete structure than the abbst of his 
contemporaries or successors could db with a plethora. 

His power of rapid and exhaustive observation and of 
accurate pictorial reproductidh was phenomenal. His most 
important memoirs, besides # that just mentioned, are those 
on the anatomy and’classification of Fishes, on the Coecilians, 
and on the developmental history of the Echinoderms. 

A name which is apt £o be forgotten in the period J. V. 
between ®uvier and Darwin, because its possessor occupied T * 10m P* 
^in isolated ^position in England and was not borne up by son * 
aay great school *>r university, is that of J ohn Vaughan 
Thonfpson, who was army surgeon, and when past 
the age of forty, being district medical inspector at Cork 
(1830), took to the study of marine Invertebrata by the aid 
of the? microscope. Thompson made three great discoveries, 
which seem to have fallen in his 'fray in the most natural 
and simple manner, but must be regarded really as the 
outcome of extraordinary genius. He showed that the 
organisms like Flustra are not hydroid Polyps, but of a more 
complex structure resembling Molluscs, and he gave them 
the name PDlyzoa. He discovered the Pentacrinus europxus, 
and showed that it was the larval form of the Feather-Star 
Antedon (Gotitatvla). He upset Cuvier’s retention of the 
Cirripedes among Mdlusca^ and his subsequent treatment 
of them as an isolated class, by showing that they begin 
life as free-swimming Crustacea identical with the young 
forms of other CrustSea. Vaughan Thompson is a type of 
the marine zoologists, •such as Dalyetl, Michael Sars, P. J. 

Van Benbden, Claparpde, and Allman, who during the 
present century have approached the study of the lower 
marine organisms in the same spirit as that in which 
Trembley and Schaffer p the last century, and Swammer- 
dam in the 17th, gave themselves to the study of the 
minute freshwater forms of animal life. 

It is impossible to enumerate or to give due considera- 
te to all the names in the army of anatomical and embiyo- 
logicai students of the middle third of this century whose 
labours bore fruit in the modification of zoological theories 
and in the building up of a true classification of animals. 

Their results are best summed up in the three schemes 
of classification which follow below — those of Rudolph 
Leuckart (b. 1823), Henri Milne-Edwards (1800-1884), 
and T. H. Huxley (b. 1825), all of whom individually 
contributed very greatly by their special discoveries and 
researches to the increase of exact knowledge. 

Contemporaneous with these were various schemes of Single- 
classification which were based, not on a consideration of feet 
the entire structure of each animal, but on the variations s 7 &t ® in ^ 
of a single organ, or on the really non-significant fact of 2L5awu* 
the structure of the egg. All such single-fact systems have 
proved to be useless and in fact departures from the true 
line of growth of the zoological system which was shaping 
itself year by yea^— unknown to those who so shaped it — 
as a genealogical tree. They were attempts to arrive at a 
true knowledge of *fche relationships of ^animals by ** royal 
roads” j their followers were landed in "barren wastes. 
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E. Leuckart’s 1 classification is as follows : — 


Type 1. Coelenterata, 

Class I. Polypi. 

Oidors : Anthozoa and Cylicozoa , 

,, II. ACALLPHiC. % 

Oiders : Biscophom and Ctenophom . 

Type 2. Echinodermata. 

Class I. Pelmatozoa. , 

Oideis : Cystidea and Cniioiclca. * 

,, II. Aoiinozoa. • 

Oideis : Echi/iida and Aster aia. 

,, III. ScYroDBftMArA. 

Oideis : Holothunee a2d &\jmcnlula t ? 

Type 3. Vermes. * % 

Class I. Anenterjuti. 1 • 

Oideis * Cestodcs and Acaiithocqihali. » * 

,, II. Apodis. ® ^ » 

* Oideis: Ncmtotini, Turbellani, Ticmdtodes , and 
Biftidina. * * 

„ III. Cilia n. 

Oideis: Bryozoa ^nd Botifcrd. 

,, IV. Annelides. 

Ordeis : Nematodes, Litmlricini, and Branehiati. 
Typo i, Arthropoda. ' i * 

Class I. Crustacea. 


Oideis : Entomostreyca anfi Malacostraca. 

,, II. Insecta. ^ 

Ordeis : Myriapoda, Arachmda (AecrafLah.), aikl 
Hmtpoda. * ? 

Type 5. Mollusca. 1 1 

Class I. Tuntcata. * f * 

Orders : Aseidix and Sottpsc. 

,, II, Acephala. 

Ordeis ; Lamcllibranchiata and Braehiopoda. 

,,III. Gasteropoda. # * 

Oideis : Ederobranchut , Bcnmtobranchia , Eetcro- 
poda, UtcnobraiwhiViBidniomtafind Cychbranchia. 
„ IV. Cephalopoda. 

Type 6. Vertebrata. (Not special!/ dealt with.) 

* * 

Tlie classification given by Henri Milne-Edwards 2 is as 
s follows : — 


Bianch I. Osteozoaria or Vertebrata. 

Sub-Bianch 1. Allantoidians, 

Class I. Mammalia. • 

Ordeis: (ft) Monodelphia : Simana, Quadm - 
mam, Cheiroptera , Imedmra, Jfydcntia, 
Edentata , Carnivora , Amphibia , Pachyder- 
mia, Buminantia % Cetacea ; (jb) Didelpbia : 
Marsupialia , Monotrcmta. 

„ II. Birds. * 

Orders : Bapaces, Passcres , Seansofts, Calling 
G) alloc, Palmipectts. 

„ III. Reptiles. 

Ordeis : Chelmia , Sauria, Ophulia . 

Sub-Branch 2. Anallantoidians. , 

Class 1, Batrachians. 

Orders: % Amra , Urodda , Pcrmiibranchia, 
Coecilm. 

„ II. Fishes. 4 t 

Section 1, Ossei. * 

* Oiders : AcaMhopterygii, Abdominalcs , Sub- 
brachii,Apodes, Lophobrandu i,Plectogmthi 
Section 2. Chondropte^gii. 

Orders : Sturiones, Selachii , Cydostomi. 

Branch II. Entomozoa or Annelata. 

Sub-Branch 1. Arthropoda. 

Class I. Insecta. 

Orders: Coleqptera , Orthoptera, Nevroptera, 
Eymcnoptera , Lepidoptera , Ecmiptcra, Bi - 
ptcra, Bhipiptera , Anopleura, Tfiysanura. 

„ II. Myriapoda. 

Orders; Chilognatha and Chilopoda, 

,, III. Arachnids. 

Orders : Puhnonaria and TmcJmria. 


1 Die Morphologic und die Venoandtschaftsverkaltm *$e der mrbeh 
losen Thlere, Brunswick, 1848. The Protozoa, recognized as a primary 
group by Siebold and Stannias {Lekrbuch d. veryleich. Anatom ie, 
Berlin, 1845), are not included at all by Leuckart in l^Js scheme. The 
name Protozoa was first used by Goldfoss (1809) to include micro- 
scopic animals and also the Polyps and MedusmJ&od Siebold cud Stan* 
nius first used it in its modern signification a*? comprising ancWinoited to 
the Infusoria and Bfyzopoda. 

2 Cours Mfanmtaire d'ffistoire NatureUe, Paris, 1855. 


Class TV, Crustacea. , * * 

Section 1: Podophthahm * 

Ouleia : Beeapoda and Stomopoda. 

Section 2. Ednophthalmi. 

Oiders: Amphipoda , Ltcmodipoda, and 
Isopoda. 

Section 3? Bianchiopodu. 

, Orders: Otiiatuda, Phjllop>oda,di\& Tnlo- 

ht&. 

• Section 4, Entomo^tmca, 

Oideis: Copepodu, Cladoam, Siphono - 
s tsma, Brnxida, Cunpaha . 

* Section & Xiphoma t 

(Tho ordeis of the classes which follow aic not given* m life 

uoik (Quoted. ) 

Sub Blanch 2. Vermes. 

Cla^s I. Annelids. Class IV. Cestoide 

,, II. IIelmusths. V, RorAroRiA. 

,,111. Turbellarta. • 

Branch III. Malacozoaria or Mollusca. 

» Sub- Branch 1. Mollusca propel. * 

, Class I. Cephalopoda. Class III. Gasperopoda. 

„ II. P ieropoda. * IV. Acephala. 

Sub- Bian^h 2. Mollusdoidea. * 

Class I? Tunicata. Class II. Bryozoa. 


Branch IV. Zoopbytes. 

Sub-Bianch 1. Radiaria. 

-i Class I. ^Echinoderms. - Class III. Corallaria or 
,, II. Acalew^. » ToLYPr. 

Sub- Branch 2? Sarcodaria. 

* Class I. Infusoria. Class II. Spongiaria. 


In England T. H. Huxley^dopted in 3ii& lectures (1869) Hu\le}’ 
a classification which was in many respects similar to both dassifi- 
of the foregoing, but embodied improvements of his own. Ctlil011 * 
It is as.follows : — 

Sub-Kingdom I. Protbzoa. 

Classes : Rhizopod^ Gregaeinida, Radiolaria, Spongida. 
Sub-Kingdom TI Infusoria. 

Sub- Kingdom III. Coelenterata. 

Cfesses : Hydrozoa, Acpinozoa. • 

Sub- Kingdom IV. Annnloida. 

, Classes : Scolecida, Echinodermata. 

§ub»Kingdom V. Annulosa. • 

• ClasseS : Crustacea, Akachnida , Myriapoda, Insect Chzb- 
iognatha, Annelida. 

Sub-Kingdom VI. Molluscoida. . 

ClaS&eS : POLYZOA, BRACHIOPUDA, ItlNICATA. 

Sub-Kingdom VII. t Mollusca. % m 

• » Classes : Lamellibran^hiata, Biianchiog ^stj^poda, Pulmo- 
gastbopoda, Pteropoda, Cephalopoda. 

Sub- Kingdom VIII. Vertebrati. 

Classes ; Pisces, Amphibi.*, Repxijia, Aves, Mammals. 

We now arrive at the period ^hen the doctrine of organic 
evolution was established by Darwin, and whfcn naturalists, 
being convinced* by him ’as they had not been by the 
transmutationists of fifty years’ ^arl^r date, were com- 
pelled to take an entirely nev* view of the significance of • 
all attempts at framing a “ natural }} classification. 

Many zoologists — prominent among them in Great Classifi- 
Britain being Huxley— -had been repelled by the airy fancies cations 
and assumptions of the “ philosophical ” morphologists.^^; 01 
The efforts of the best minds in zoology had been directed tuie / 
ffr thirty years or more to ascertaining with increased 
accuracy and minuteness the structure, microscopic and 
gross, of all possible forms of animals, and not only of the 
adult structure but of the steps of development of that 
structure in the growth of each kind of organism from the 
egg to maturity. Putting aside fantastic theories, these 
observers endeavoured to give in their classifications a 
strictly objective representation of the * facts of animal, 
structure and of the structural relationships of animals 
to one another capable of demonstration. The $oups 
within groups adopted for this purpose were necessafily 
wanting in symmetry: the whole system presented a 
strangely irregular character. Prom time to time efforts 
were made by those who believed that the Creator mijst 
have followed a symmetrical system in his production of 
aliimals to force one or other artificial, neatly balanced 
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Scheme of classification upon the zoological world. The 
L. Agis- last of these was that of Louis Agassiz (Essay on Glassiji - 
cation , 1859), who, whilst surveying all previous classifica- 
tions, propounded a scheme of his own, in which, as well 
as in the criticisms he applies to other systems, the leading 
notion is that sub-kingdoms, classes, orders, and families 
have a real existence, and that it is possible' to ascertain 
and distinguish characters which*are of class value, others 
which are only of ordinal value, and so on, so that the 
classes of one sub -kingdom should on paper, and in 
nature actually do, correspond in relative vklue to those 
of another sub -kingdom, and the orders of any one class 
similarly should bo so taken as to ho of equal value with 
t hose of another class, and have been actually so'* created. 
Influence The whole position was changed by the acquiescence, 
of Du- Inch beeame°umversal 5 in the doctrine of Darwin. That 
doitnne ^ oc t r ^ ne took some ^ ew y eara to produce its effect, r but r it 
outajJ 1 - ^ ,ecaine evident at once to those who accepted Darwinism 
uom)\ that the natural clarification of animals, after which col- 
lectors and anatomists, morphologists, philosophers, and 
embryologists had been so long striving was nothing more 
nor less than a genealogical tree, with breaks and gaps of 
various extent in its record, The facts of the relationship^ 
r of animals to oneranother, which had- been treated as the 
outcome of an inscrutable law by mos*t zoologists^ and 
glibly explained by the transcendental morphologists, were 
amongst the n!bst powerful arguments in support of 
Darwin's theory, since they, together with all other vital 
phenomena, received a sufficient explanation through it. 
It is to be noted that, whilst the zoological system took 
the form of a genealogical tree, with n&in stem and numer- 
ous diverging branches, the actual /orm of ^hafc tree, its 
limitation to a certain number of branches corresponding 
to a limited number of divergencies m structure, came to 
he regarded as the necessary consequence of the operation 
of the physico-chemical Jaws of the universe, and it was 
recognized that the ultimate explanation of thatdimiC^tiffn 
is to be found only in the constitution ctf matter itself. 
ILieckeL The first naturalist Jo put into practical form the conse- 
quences of the new theory, in so far as it affected zoological 
classification, wan Ernst Haeckel of Jexa (b, 183d), who 
in 1866, sofen years after^ the ^publication of Darwin's 
Origin of Species, published his* suggestive Generelle Mprpho- 
lot/k. Haeckel introdjwed ixffco classification a number of 
terms inteijdod to indicate The branchings of a genealogical 
tree. The whole £C system * or scheme of classification 
was termed^ a genealogical tree (Stammdmm) ; the main 
branches were ter$red* <£ fhyla,” their branchings “sub- 
^ phyla ” ; the great branches of the sub-phyla were termed 
“ciadi,” and the <£ cladi ” divided into ££ classes,” these into 
sub-classes, these into legions, legions into orders, orders 
into sub-orders, sub-orders into tribes, tribes into families, 
families into genera, genera into species. Additional 
branchings could be indicated by similar terms where neces- 
sary. There was no attempt in Haeckel's use of these 
terms to make them exactly or more than approximately 
equal insignificance; such attempts were clearly futile 
and unimportant where the purpose was the exhibition of 
lines of descent, and where no natural equality of groups 
was to be expected ex hypothesis Haeckel’s classification of 
1866 was naturally enough only a first attempt. In the 
„ edition of the Naturliche ScMpfungsgeschichte published 
in 1868, he made a great advance in his genealogical classi- 
fication, since he now introduced the results of the oxtra- 
orfiinary activity in the study of embryology which followed 
on the publication of tho Origin of Species* 

Cellular The pre-Darwidian systematise since the time of Yon 
ft&bry- had attached very great importance to embryological 
facta, holding that the stages in an animal’s development 
were often more significant of its true affinities than Its 


adult structure. Von Baer had gained unanimous support 
for his dictum, <£ Die Entwdckelungsgescliichte ist der 
wahre Liehttrager fur Untersuchungen fiber organische 
Korper.” Thus J. Muller’s studies on the larval terms of 
Echinodcrms and the discoveries of Vaughan Thompson 
were appreciated. But it was only after Darwin that the 
cell-theory of Schwann was extended to the embryology of 
the animal kingdom generally, and that the knowledge of 
the development of an animal became a knowledge of the 
way in which the? millions of cells of which its body is 
composed take their 4 origin by fission from a smaller num- 
ber of cells, and thes% at last from the single egg-cell. 
Kollikef (Development of Cephalopoda, 1844), Bemak 
(Development of the Frog, 1850), and others had laid the 
loundatiqns of this knowledge c in isolated examples; but 
it was Kowalewsky* by his accounts of. the development of 
Ascidians and of Amphioxus (1866), who really made 
zoologists see that a strict find complete cellular embryo- 
logy of animals was as necessary and feasible a factor in 
the comprehension of tb^ir relationships as at the beginning 
of the century the coarse anatomy had been shown to be by 
Cuvier, Kowalewsk^s werk appeared between the dates 
of the Generelle Morphologie and the Sehbpfmgsgesckiclde. 
Haeckel himself, wfth his pupil Miklucho-Maclay, had in 
<the meantime made studies on the growth from the egg 
oi Sponges,— studies which resulted in tho complete separa- 
tion of the unicellular or equicellular Protozoa from the 
Sponges, hitherto confounded with them. It is this in- 
troduction of the consideration of cell-structure and cell- 
development which, subsequently to the establishment of 
Darwinism, has most profoundly modified the views of 
systematists, and led in conjunction with the genealogical 
doctrine to the greatest activity in research, — an activity 
which culminated in the work (1873-82) of E. M. Balfour, 
and produced the profoundest modifications in classification. 

Haeckel’s earlier pedigree is worth comparing wdth his Ilaeckd 
second effort r as showing the beginning of the influence 
just noted. The secqnd pedigree is as follows 


o Thyla. 


*1 Protozoa. 


Zoophyta. 


Clades. 
/ OVULA.211 A* 

t BLAMroARU - 

j Sponule. 

1 Aoalephjb. 
j Accelomi v 


Classes. 

' Archczoa. 

- Gregor lux . 
Jnfnsoria. 
j Planmda. 

| Gasiimda. 
p Ponjem. 

{ Cot olio. 

-I Hythomeduw. 

\ Ctenophow. 

Platyhelm iiiflies. 
( Mmthelmvthes 


Vjrmes. 


Mollusca. 


Echinoderma. 


Arthropoda. 


Vertebrata. * 

f 


r 

CCBLOMATI* 


{ ACEPIIALA. 
Etjcephala. 

( COIiOBILACHIA. 

LlPOBltACUIA. 
( Caiudes. 

1 TltACIIEATA. 


Aobakia. 

Moxomuiika. 

Akamnia. 


Amniota. 


Pryozoo. 
Tunicata, 
Ithynekoccrta, 
Gcphyrm. 
Rotatoria, 
l Annelida. 

( Spiiobmnchia. 
\Lamellibranchia. 
' Cochlides, 
Cephalopoda. 
Asttrida. 
Crinoida. 
Eehinida . 
HolotJmise . 
Crustacea, 
f Amclmda. 

Myriapoda. 

\Insecta. 

Leptocardirt. 

Cyclostoma, 

( Pisces. 

Dipncusta. 
Malisauria. 
Amphibia, 
f Pepiilia, 

■j Ams. 

{ Mammalia . 
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Dendii- 111 representing pictorially the groups* of the animal king- 
lorm dom as the branches of a tree, it becomes obvious that a 
^^•distinction may be drawn, not merely between the indivi- 
animal dual main branches, but further as to the level at which 
kingdom, they are given off from the main stem, so that one branch 
or set of branches may be marked off as belonging to an 
earlier or lower level than another set of branches ; and 
the same plan may be adopted with regard Jo the elades, 
t classes, and smaller branches. ThS term “ grade ” was 
‘introduced by Lankester 1 to indicate this giving off of 
branches at a higher or lower, iej a kter or earlier, level 
of a main stem. The mechanism fior the statement of the 
genealogical relationships of the groups of *the # animal 
kingdom was thus completed. Bepewed study' of evei^ 
group wa<i the result of th # e acceptance of the genealogical 
idea and of the recognition of the importance of cellular 
embryology. On the one hand, the true jnethocl of arriving 
at a knowledge of the genealogical tree was recognized as 
lying chiefly in attacking the problem of the genealogical 
relationships of the smallest frfoigs of • the tree, and pro- 
ceeding from them to the larger branches. Special studies 
of small families or orders of sJhimals with this object in 
view were taken in hand by many zoologists.* On’tl^e 
other hand, a survey of the facts of Cellular embryology 
which were accumulated in regard to a variety of classj# 
within a few years of Kowalewsky’s work led to a genera- 
lization, independently arrived at by^Iaeckel and Lankester, 
to the effect that a lower grade of animals may be dis- 
tinguished, the Protozoa or Plastidozoa> which insist 
either of single cells or* colonies of equiformal cells, and a 
higher grade, the Metazoa or Enterozoa , in which the egg- 
cell by “ cell division ” gives riserto two layers of cells, the 
endoderm and the ectoderm, surrounding a primitive diges- 
tive chamber, the archenteron. Of these latter, two grades 
were further distinguished by Lankester, — thGse which re- 
main possessed of a single archenteric cavity and of two 
primary cell-layers (the Ccelentera or Dipliblastica), and 
those which by nipping off the archenterdn give rise to 
two cavities, the coelom or body-cavity and the metyiteron 
or gut ( Coelomata or Triploblastica ). To the primitive 
two-cell-layered form, the hypothetical ancestor of all 
Metazoa or Enterozoa , Haeckel gave the name Gastrm ; the ! 
embryonic form which represents in the individual growth 
from the egg this»an central condition he called a “gastrula.” 
The term “ diblastula 51 has more recently been adopted in 
England for the gastrula of Haeckel. The tracing of 
the exact mode of development, cell by cell, of the diblas- 
tula, the ccelom, aud the various tissues of examples of all 
classes of animals has been pursued during the last twenty 
years with immense activity an 8 increasing instrumental 
facilities, and is 'Still in progress. 

Fritz Two names in connexion with post-Darwinian taxonomy 
Muller's an d the ideas connected with it require brief mention here, 
recapitu- j? T ^ z foy his studies on Crustacea (Fur Darwin , 

a m 1864), showed the way in which genealogical theory may 
be applied to the minute study of a limited group. He is 
also responsible for the formulation of an important prin- 
ciple, called by Haeckel “ the biogenetic fundamental law,” 
viz., that an animal in its growth from the egg to the 
adult condition tends to pass through a series of stages 
which are recapitulative of the stages through which its 
ancestry has passed in the historical development of the 
* species from a primitive form ; or, more shortly, that the 
development of the individual (ontogeny) is an epitome of 
the development of the race (phylogeny). Pre-Darwinian 
zoologists had been aware of the class of f%ets thus inter- 
preted by Fritz Muller, but the authoritative view on the 
subject had been that there is a parallelism between (a) 

1 “ Notes on EmT^yology and Classification, ” in Quart, Jcur/i. Micr, 
1877. ^ 


the series of forms which occur in individual development,' 

(b) the series of existing forms, from lower to higher, and 
(r) the series of forms which succeed one another in the 
strata of the earth’s crust, whilst an explanation of this 
parallelism was either not attempted, or vas illusively 
offered in the shape of a cboctrine of harmony of plan ^iu 
creation. It? was the application of Fritz Muller’s law 
of recapitulation which gave the chief stimulus to recent 
embryological investigations ; and, though it is now recog- 
nized that “recapitulation” is vastly and bewildeiingly 
modified by special adaptations in every case, yet tlia 
principle has served, and still serves, as a guide of* great 
value. 

AnotheV important factor in the present condition of DoWs 
zoological knowledge as represented by classification is the (1<1< 1111,0 
doctrine of degeneration propounded by Anton Dohrn. 
Lamarck believed in a single progressive series of forms, 
whilst Cuvier introduced the conception of branches. The 
first post-Darwinian systgmatists nati&ally and without re- 
flexion acceded the idea that existing simpler forms repre- 
sent stages in the gradual progress of development, — are in 
fact survivors from past ages which have retained the exact 
grade of development which their ancestors had reached 
in past ages. The assumption made vaas that (with the 
rare *exception of parasites) all the change of structure 
through which the successive generations of animals have 
passed has been onS of pi*>gres&ive elaboration. It is 
Dohrn’s merit to have pointed out 1 that this assumption 
is not warranted, and that degeneration or progressive 
simplification of structure may have, and in many lines 
certainly has, taken ^laee, as well as progressive elaboration 
and continues maintenance of the status quo . The intro- 
duction of this conception & 

necessarily has had a 
most important effect 
?n the attempt to ^ 
itnrSvel the gen-^ S. 
ealogical affini- 
ties of animals. It 
renders the task a more 
jojnplicated one • at the 
same time it remove? 
some, serious difficulties Su V* fa<10 B 
and throws a flood of 
light on every group of ^ 
the animal kingdom. \ 

One result of the in- * \ 

troduction of the new * 

conceptions dating from A 

Darwin has been a 
healthy reaction from 
that attitude of mind 
which led to the 
garding of the 

$nd orders recognized by Cf * d# 1 pft0T020A 
authoritative _ zoologists _ tree of animal kingdom. 

as sacred institutions which were beyond the criticism of 
ordinary men. That state of mind was due to tffe fact that 
the groupings so recognized did not profess to be simply the 
result of scientific reasoning, but were necessarily regarded 
as the expressions of the “insight” of some more or less 
gifted persons into a plan or system which had been arbi- 
trarily chosen by the Creator. Consequently there was a 
tinge of theological dogmatism about the whole Aatter. 

To deny the Linnsean, or later the Cuvierian, classes*was 
very much like denying the Mosaic cosmogony. At the 
present time systematic zoology is entirely free from any 
such prejudices, and the Linnaean taint which is apparent 

% 1 XJrsprung dcr Wirbelthiere, Leipsic, 1875 ; and Lankester, Degen- 
Oration, London, 1880. 
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oven in Haeckel and Gegenbaur may be considered as 
finally expunged. ' 

We give below tbe classification of Bay Lankester as 
an example of tbe most recent genealogical classification. 
It is represented by the above genealogical tree and the 
tabular statement which follows. The chief points in this 
classification are the inclusion of Balcmoglossus and the 
Tunicate, in the phylum Vertebrata , the association of the 
Rotifem and the Chvetopoda, with the Arthropoda in the 
phylum Appendkulattty the inclusion of Limulus and the 
Murypterim in the class Arachnida, and the total aban- 
doning 4 of the indefinite and indefensible group of 
“Vermes” 


Grade A. PLASTIDQZOA {PROTOZOA). 

Grade a. G YM&OM YXA. 

Class I. Proteomorpha (no ordeis lecognized). , f 
* „ II. MYCErOZOA. 

Orders. — \ Sorophom. 2. Endosporeu . 3. Prosper eh. 
3> III. LOBOSA. r ♦ f 

Orders. — 1. Nuda. 2. Testa cea. , 

„ IV. Labyrinthulidea (no orders). 

„ V. Heliozoa. 

Ordei*s. — 1, Aphrothomca. 2. Chlaipydophora. 3. 
Ghalarotlioraca $4. Besmothoraca. r 

,, VI. Reticula ri a. ' 

Sub-Class a. Imperforata. r , 

Orders.—!. Gromidea. 2. Astrovhmdea . 3. Milio- 
lideq. 4. Lititolidcg. r 
Sub-Class 1). Perforata. 

Orders. — 1. Textulandea. 2. Chilostomellidca. 3. 
Zagenidta. 4. Globigerinidca. 5. Rotalidea. 6. 
Numnulin idea. r 

„ VII. Rabiolaria. * 

Sub-Class a. SilimJeehtcu 

Orders. — 1. Pcripyloea . % J Irnopylm, r%, PJmodurict. 
Sub-Class b. Acanthmoskeleta. r 

- Order. — 1. Acanthometridea. * 

Grade h COPTIC AT A. 

Class I. Sporozoa. 

Sub-Class a. Ch'cgarpiuUa. 

Orders. — 1. JSaplmjta. Stptaia. ® ** f 

Sub-Class b. Coccidiidca. r 

Orders. — 1. Momsporea. 2. Oligosporca. 3. Poly * 

sporea. r 

Sub-Class c. My£ospw'rtca k (no orders). 

^ „ d. Barcocystideti (no orders). * 

„ II, Plagellata. 

Sub-Class a. ZissoflagelfMa. 

Orders. — 1. J Iwmlideg,. 2. Euglmoidea. 3. Peter o- 
mastigoda. * &. Isourmtigodct. 

Subclass b. Choanojlfigellata. 

Orders. — 1. Nuda. 2. Zvrlcata. 3. Gclatiyigcm, 

„ III. Dinoelagellata. « 

Orders. — 1. A^imla. 2. Binifera. 

„ IV, RhyncsOelageQlata (no orders). 

„ V, ClLTATA. r 

Order's.—!. Peritricha. 2. HctcrotricM. 3. Rolo- 
trichn . 4. Hypotricha. 

„ VI. Aoinetaria. f 

Orders. — 1. Buctoria. 2. Non-Suctoria. 


Grade B. ENTEROZOA . 

Sub-Grade A CCEZENTERA. 

Phylum 1. NEMATOPHORA. 

Class I. Hydromebusai, 

Orders.—!. Aitihomeduw (Gymnobhstm). 2. Lcp- 
tomdusse (CaJyptoblastm). 3. Narcomedusse. 4 
Tmchomedusee. 5, ffydrocorallinse. 6. Bipfamo • 
phom. 

„ II. SCYPHOMEBUSiB. 

Sub-Class a. Tetmmeralia. 

v Orders. — 1. Calycozoa. 2. Pmrmdvjsm. 3. Cuboniedusee. 

^ Sub-Olasa 5, Octorneralia. 

Orders,—!* Cannostwm. 2. Bmostomm . 3. Rhizostomm. 
„ III* Anthozqa. 

Sub-Class *Aetmioincrpha. 

Orders,— 1. Actiniaria. 2. Antipaihana. 3. Madre- 
" poraria. 

Sub-Class AlcymiomorpTia. I 

Orders. — 1. Protdleyomna, 2, Stolonifm. AW 


cyonana. 4. Paragorgonaua. 5. Gorguncuiif. 0. 
Penmtiilnria. 7. Hohoporarut. 

Class IV. Ctekophora. 

Oiders. — 1. Baccata. 2. Ennjstoma. 3. T&Hiaht. 
4. Bobata. 

* Phylum 2. PORIFERA. 

Class I. Calglspongie (= Mcganmtidota ). 

Orders. — 1. Boniocirla. 2. Htteiocmla. 

» II. SfLicospoNGizc l—McromubUeto/a). 

Sub-Class 1. MijalospongL'e. 

Order. Eexactmellana . 

Sub-Class 2. Bpriosponyiee. 

r Orders. — i. TetractinclJuria. 2. Moiiaeontirtfl. 3. 

, Hal isar carta. 

Sub-Grade B. CGBLOMATJ. 

,i Phylum 1. VERTEBRATA 
Branch A. Hemichorda \Balanoglossus ). 1 
„ B. ITrocliorda. 

Grade L Larvalla (no divisions recognized). 

„ II. Saccata. 

Class L AsciDLffl. 

Orders. —^l. Bpnplices. 2. Bociales. 3. Composite 
. 4. Pyroscnni idea. 

„ II. SALPIFdRMIA^ 

Orders. — 1. Balpiidea. 2, Boholidca. 

Branch C. 'Cephalochorda ( Amplnoxus ). 

» D. /!raniata ! . 

^ Grade I. "Cyclostoma. 
r Class I. MVxinoidea (no orders). 

^ „ II. Petrom^zontia (no orders). 

Grade II. Gnathostoma. 

Sub-Grade a . Branchiata Heterodactyla. 
r f Class I. Pisces, 

Sub-Class 1. Belackii. * 

Ordeis.— 1. Bgyali. 2. J tail 
Sub-Class 2. HolocephaU (no orders;. 

„ 3. Ganoidei. 

r Orders.—!.® Chmdrostei. 2. Polyptcrini. 5, Lepi- 

dosteini. 4. Anidim. 5. Cephalaspidm, 6. Pla- 
codermi. 1. Acaiithodmi. 8. PycnodoMini. 9. 
* Cmlacantfaini. 10. Biptcrini . 

Sub- Class 4. Telcostei. 

Orders. — 1. Physostomi . 2. Phai'yngoqnath'. 3. 

oAnacaidhim. 4. Amnthopteri. 5. Plcctoguathi. 
6. Zophobranchia, 

* ,, II. Dipnoi. 

Orders.—!. Monopneumones . 2. Bipneimoms . 
Sub-Grade 6. Braifthiata Pentadactyla. 

* Class I. Amphibja. 

Sub-Class 1. urodela. 

Orders. — L Ichthyoidea. 2. Balamandrina . 
Sub-Class 2. Qymnophiona (Cuytiha,* &c.). 

„ 3. Btegocephala (Lalyrinthodon, &c.). 

,, 4. Amm (Ram, &c.). 

Sub-Grade c. Lipobrimchia Pentadactyla. 

Branch Mqnocondyla. r 
Class I. Reptilia. 

Sub-Class !. Chelonia (orders not tabulated). 

„ 2. Cacertilia. * 

* Orders. — 1. Rlvynchocephala . m 2. Chamseleonim. 

3. Zacertina. 

Sub-Class 3. Ophidia . 

Orders.—!. Opoterodonta. 2. Colubr {format. 
3. Proteroglypha . 4. Bolenoglypha. 
Sub-Class 4. Crocodilia . 

Orders.— 1. Amphiccelia . 2, Opisthocoelia. 3. 
Procoslia . 

Sub-Class 5. Pterosauria (orders not tabulated). 

„ 6. Binosauria. 

Orders,—!. Baurqpoda. 2. Stegosaur ia. 3, 
Omithopoda. 4. Thcricpoda. 5. C&luria. 
6. Cmpsognatha. 7. Hallopoda . 

Sub-Class 7. Anomodonbia (Bicynodon, kc. ). 

,, 8. Plesiosauria. 
ff 9. Icthyosauria. 

„ II. Avm 

Grade 0 . Phanerodactyla. 

Order. Saururss. 

# Grade &. Cryptodactyla. 

Orders. — 1. Ramse. 2, Carimtm. 

Branch 5. Ampeicondyla. 

^Olass. Mammalia. 

Grade l.*Monotrema (Omithorhfichw and i&A- 
wfoia). 
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Grade 2. Ditrema. 

Branch a. Marsupial la. 

•Orders. — 1. Barypocla . 2. Rhizophaga. 3, 
Macropoda, 4. CarpopJiaya. 5. Pedi- 
mam. 6. Cantharopkaga. 7. Creophaga. 
8. Edentula. % 

Branch b. Placeutalia. » 

Sub-Branch a. Typidcntaia. 

Orders. — P. Promsectkora. 2. Insectivora. 
3. Carnivora . 4. Cetacea. 5. Ungulata. 
6. Amblypodh. 7. Sirenia. 8. Toxodon - 
9. Rodentia? 10. Probosddca . 11. 
Hyracoidca. 12. Cheiroptera . 13. TVo- 
slmicii . , 14, Slmias. ® 

Sub-Brancii &, • Edentata . * * 

Ordeib. — 1. Bradypoda. 2. Effodientia. 

Phylum 2. ECHINOPERMA. f * \ 
Branch A Ambulacrata* 

Class I. HoloisotkidbI. * • 

Orders. — 1. Elasipoda. 2. JPedata. 3. Apodu. 

„ II. Eohinoidea. • 

Grade a. Palaeeehini fMelonite?, EocidarU). 

Grade 5. Ant echini. 

Branch 1. Desrnostidka^ , 

Oiders. — 1. Rcgularia. 2. Exocyclica. t 
Branch 2. Petalostidia. • 

Orders, — 1. Clypeastrina. 2. Spatangina. 

„ III. Asteroidea. » % * 

Orders. — 1. Colostra. 2. Brisingustra. 

„ IV. OPHITJEOIBEA, » * » 

Orders. —1. Ophiastm . 2. 

Branch B. Tentaculata. 

Class I, Crinoidea. 

Orders. — 1. Palmcrina. 2. Neocrina. 

,, II. Cystoilea. * 

Orders. — 1* Agelacrim. 2. Echinencrina. * 

„ III. Blastoibea. 

Orders.— 1. El merino. 2. Eleutherocrina. 

Phylum 3. POBAXOOTA. 

Class! Gephyma. • * 

Sub-Class ! EchiuromorpTui. 

Orders. — 1. Stemaspida 4 2. Echiuryia. 

Sub-Class 2. Sipunculomo?pha. 

Orders. — 1. Sipunculina. 2. Priapulina. 

,, II. Polyzoa. • 

Sub-Class ! Verm if or mice. * • 

(Genus: PhoQvnis.) 

,, 2. Enpolyzoa. 1 

Branch tf. Eetoprocta. 

Orders. — 1. Phylactol&ffia. 2. Gynmolsema . 
Branch A Entoprocta. # * 

(Zoxosorm, &c.) « 

[The sub-class Pterobranclna (EhaHopleum and Cephalodiscus ) 
hitherto referred to Potyzocc are probably related to the Eemlchorda 
of the Vertebrate phylum.] 

,, III. Bkaohtopoba. 

Ordois.— 1. Ecardincs. • 2. Cardinata . 

Phylum £ NEMATOEDEA 
Class I. Eunematoidea (no orders). 

„ II. Ch^tosomaria. * 

(uhsetosoma, Rhabdogatfcr\) % 

3 , II! Chjstogxatha. 

(Sagifta, Spadclla.) 

Phylum 5. ACAHTHOCEPHALA. 

(Genus: Echinorhynchus.) 

Phylum 6. GASTROTRICHA. 

(Genera: Chsetonotus, Ichthydium , &c.) 

Phylum 7. PLATYHELMIA. 

Branch A. Ciliata, 

Class ! Rhabdoocbla. 

Orders.—! 2. Orthocoelu. 3. Allosocoslo. 

jy I! Dendroccela. 

Orders.—!. Triclada. 2. Polydada. 

„ II! Nemertina. 

Orders.— 1. Palseonemertim. 2. Schizonmcrtea. 3. 
Eoploneinertea. 

[The Mesozoa of van Beneden may be classed here as a degenerate 
parasitic group including Orthomctida and Rhombozoa.] 

Branch B. Cotylophora. 

Class ! Trematoibea. * 

Sub-Class at. Mcnogenea. 

Orders.—!. Tristoma. 2. PMystoma. 

Sub-Class A Digenea. # 

Orders. — 1. Ifonostoma. 2. Disioma. 3. Gustero- 
stoma. 4. Eolostoma. 


Class 11/ Certoidea. * * ? 

Orders. — 1. A'mpMVmaria. 2. Caryopfojlhtiiu . » 3. 
Ligulariu. 4. Echinobolhriana. 5. Tdrurhyn- 
charia. 6. Bhyllobothnaria. 7. Trent ana. 

„ II! Hirudinea 

Orders.—! RhynchobdtUa. 2. Gnathobdelhr, 

, Phylum 8. IPPENDICULATA. ' 

Biancli A. Rotifer a. 9 

Class ! Parapodiata. 

(Genus : Pedal ion. ) 

„ I! Lipopoda. * 

Orders. — ! Pbinw. 2. Bdelligroda. 3. Rhizota t 
Branch B. Chsetopoda. » 4 

Class ! POLYCHiCIA. 

Sub-Class 1. Errantiu (orders not tabulated). 

* ,, 2. Srdcntaria (orders not tabulated). 

„ I! Oligochaita. 

Orders. — 1. Zitmbricomorplia. 2. Smiuridomorphti. 3. 
Naidomorpha. 4. Bdellomorplue . 

» »„ II! Myzostomaria. » 

^ • (Genus: Myzostomum.) 

„ IV. Sacoociriudea, 

• (Genus: Sadoem'us.) % 

„ V. ♦HaPLO ANNELIDA. 

(Genera : Polygordius , Protodrilus , Eistndbcldla). 

Branch C. Arthropoda ( = Gnathopoda ). 

Grade ! Ceratophora. 

Class ! Peripatibea. ^ # 

(Gofius: PmpaJtm.) 1 

♦ „ I! Myriapoda. 

Orders.— 1. Diplopoda. 2. Chilopoda. 

„ II! HEXAPOf a. • ♦ 

Orders. — 1. Orthoptcm (Sub -Orders: Thysamera, 
Autorthoptcm 9 Pscudoneuroptem). 2. Neuroptcra 
(Sub-Orders : Planipennia , Trichoptcm). 3. Strep- 

• siptcra . 4. Rhyncota (Sub -Orders: Pedicular la, 
ApliWaria , Cicadaria , Iftmiptcru). 5. Biptcru 
(Sub-Orders : Brachyccra , Ecmocem, Aphaniptera ). 

1 6. Lcpidoptem. 7. Coleoptera . 8. Btywenoptera. 

Gmde 2. Aeerata* 

Class ! Crustacea. * 

Grade 1. Entomostraca. 

Orders.— 1. Phyllopoda. 2. Ostracoda. 3. Coprpoda. 

** 4. Cirripedia. # 

• tirade 2. Lepto»traca. 

(Genus: A T e^iVt.) 

Grade 3. Malacostraca. . 

Branch Arthrostraca.m 

^Orders. — 1. ^tniphipoda. 2. Isopod tc. « 

, • Branch &. Tfyomco&tmca. # 

Oiders.—!. Cymacca. 2. Stonuipoda. 3. ibefo- 
% phthahnick 

„ I! Arachnida. • * 

Grade Delobu^inchia* # 

Orders. — 1. Euryptrnna. 2. Xiphosurct. 3. Trilobifte. 

• Grade A Embolobranehia. * 

Orders. — 1. Sctrrpioaina. 2. Thelyphonim. 3. 
wmia. f ^ * 

Grade c. Lipobraachia. * • 

Orders. — 1. GaleoMm. 2. Opilionim . 3. Pseudo- 

scorpionina. 4. Acarina. 

,, II! Paitopoda. 

(Aenera ; Pycnogomm , &c.) 

,, IV. Tarbigraba. 

(Genera: 3Iilncsium, &c.) 

,, V, Linguatulina. 
c (Genera: Pcntastoma, &c.^ 

Phylum 9. MOLLUSCA. 

Branch A. Gdossophoifa* ♦ 

Class ! Gastropoba. 

Grade 1. Isopleura. 

Orders.— 1. Polyplacophora. 2. Jfeomeniaria. 3. 
Ghsefodermaria. 

Grade 2. Anisopleura. # 

Branch a. Streptoneura. # 

Orders. — ! ZygobrmxMa . 2. AzygobrancMa. 
Branch 6. Euthyncura. • 

Orders.— 1- Opisthobranchia. 2. Puhnmmty. 

„ I! Scapiiofoda. 

(Genus : DentaJium . ) 

„ II! Cephalopoda (=s 8iphmopod&). 

Orders. — 1. Tdrdbranchia. 2* Dibranehia, 

Branch B. Lipocephala. # 

% Class. Lamellibranohia. 

$ Orders.—!. Isomya. 2, Eetcrmya. 3 Monomya. 
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We hate now -tiaced the history of the morphography 
of animals so as to show that increasingly in successive 
epochs independent branches of knowledge have been 
brought to bear on the consideration of tho main problem, 
namely, the disci imination of the kinds and the relations 
to cure anotlier of animal forms.* Before glancing at the 
history of the remaining branches of zoological science, 
v hich have had an independent liistory whikt ultimately 
conti ibutory to taxonomy and morphography, it may be 
In idly pointed out that the accumulation of* knowledge 
with regard to the distribution of animal forms on the 
earths surface and m the seas has progressed simultane- 
ously with the discrimination of the mere forms of the 
species themselves, as has also the knowledge derived 
from fossilized remains as to tho characters of former in- 
habitants of the globe. Both these subdivisions of mor- 
pkogiaphy have contributed to the establishment of Dar-* 
wmism, — the one (palaeontology) by direct evidence of* 
organic evolution in toe, the other (zoo-geography) in a 
more indirect way. * 

Alfred Bussell Wallace stands prominently forward as a 
naturalist-traveller who by his observations, chiefly on 
Lepidopterous Insects, in both South America and the 
Malay Archipelago, tvas led to the conclusion that a pro- 
duction of new species is actually going on, and that, too, 
by means of a process of natural selection of favourable 
variations. Wallace and Darwin, who each recognized 
cordially and fully the other's work, laid their views before 
the Linnean Society on the same day in 1859. 

The facts of the geographical distribution of atfbnals 
were systematized, and great zoo-geographical provinces 
first clearly recognized, by P. L. Setter in 1357. The 
application of the Darwinian theory to £lie facts tabulated 
by Sclater, combined with a knowledge of the distribution 
of animals in past geological periods, has led to a full 
explanation of the migrations of terrestrial animals, and 
has furnished a striking corroboration of the sufficiency of* 
the doctrine of organic evolution, as reformed by Darwin, 
to account for all the phenomena of zoology. 

The sjpdy of the marine fSujtia by means of the dredge 
and trawl had been enthusiastically^prosecuted by British,, 
French, and Scandinavian naturalists in the two decades 
beforeJDarwin’s book; the collection of forms, the discovery 
of new specif, and the ^Eeqyding pf their bathymetrical 
and local distribution had produced a great mass of know- 
ledge through the labours of E v Forbes, # G wyn- Jeffreys, 
Sars, Quatrefages, Nornyjn, and others. The post-Dar- 
winian developments & this fine of inquiry have been two. 
In tho first place, dredging and trawling have been extended 
by the aid of steamships of the Norwegian, British, Ameri- 
can, French, and Italian navies into greater* depths than 
were previously supposed to contain Irving things. New 
species and genera, and a vast extension of knowledge as 
to distribution, have been the outcome of these expeditions, 
connected with the nanfles of G, 0. Sars and Daniellsen in. 
Norway, of Alex, Agassiz in America* and of Carpenter 
and Wyvilie Thomson in Great Britain. It is worthy of 
note that the practical demand for sounding the Atlantic in 
connexion with the laying of the first deep-sea telegraph- 
cable is what led to these explorations, the first recognition 
of fife at these great depths in the ocean being due to Dr 
Wallich, who accompanied a sounding expedition in 1860 
to the JSforth Atlantic, and to Prof. Pleeming Jenkin, who 
in tjjxe same year acted as engineer in raising the sub- 
marine cable between Sardinia and Africa, upon which 
living corals were fqjmd. In the second place, the study 
of marine zoology has, since the publication of the Origin 
of impedes, been found to require more complete arrange- 
ments in the form of laboratories and aquaria than th^ 
isolated vacation student could bring with him to th# 


seaside. Seaside laboratories have come into existence : the 
first was founded in France by Coste (1859) at (Joncarneau 
(Brittany), again with a practical end in view, viz., the r 
study of food -fishes with an aim to pisciculture. The 
demandrior a knowledge of the embryology of all classes of 
animalsf and for further facts as to the structure and life- 
history of tho minuter microscopic or very delicate forms 
of marine life, fe what has determined the multiplication of 
these marine “ stations.** The largest and best supported 
pecuniarily is that founded at Naples by Anton Dohrn in ■ 
1872; others exist airTrieste, Yillefranche, Cetle, and at 
New Haven and Beaufort; in the United States, whilst a 
large laboratory, on a scale to compare with that at Naples, 
ha^tliis y^ar (1888) b^en opened at Plymouth by the 
Marine Bid ogical Association of the United Kingdom. 

Another result of the Stimulus given to zoological re- Expedi- 
search by Darwin’s work is the undertaking of voyages to tl0ns tor 
distant lands by skilled anatomists for the purpose , 

studying on the spot, and with all the advantages of abund- h U11 a. 
ant and living material, tjae^structure, and especially the 
embryology, of rare and exceptionally interesting forms 
of animal life. In tfie piV Darwinian period of this 
^cenfcufy zoologists who were convinced of the importance 
of anatomical and e&bryological study were still content 
to r study specimens ^immersed in spirit and brought home, 
often imperfectly preserved, by unskilled collectors, or to 
confinejffieir attention to*such species as could be procured 
in Europe. Before Cuvier, as we have already pointed out, 
attention was, with rare exceptions, limited to the dried 
skeletons and external forms of aniilials. Now, however, 
the enterprising zoologist goes to the native land of an 
interesting animal, there to* study it as fully as possible. 
The'most important of these voyages has been that of W. 

H. Caldwell of Cambridge to Australia (1885-86) for the 
purpose of studying the embryology of the Monotrema and 
"of Geratodus , the fish-like Dipnoon, which has resulted in 
the discovery thmt the Monotrema are oviparous. Similarly 
Adam Sedgwick' proceeded to the Cape in order to study 
Peripatitf, Bateson to the coast of Maryland to study 
Balanoglos&us, and the brothers Sarassin to Ceylon to in- 
k vestigate the embryology of the Coedlia. 

The task of the zoologist has changed and developed in 
every succeeding period^ Pure morphography has long 
ceased to be a chief line of research ^ and now even the 
preoccupation produced by the addition to it of the study 
of cellular embryology is^about to undergo a modification 
by the demand for knowledge of the facts of heredity and 
adaptation in greatly extended detail. 

Zoo-Mechanics, ZoodPHYSics, Zoochemistry, 

The development of that knowledge of 4he structure of Study of 
the human body, and of the chemical and physical pro- ^atomy 
cesses going on in it, which is necessary for the purposes of PV* 
the medical art forms a distinct history, which has both m ogy ' 
influenced and been influenced by that of other branches of 
zoology. The study of the structure and composition of 
the body of man and of the animals nearest to him was 
untfi fifty years ago one with the inquiry into the 
activities of those parts, and indeed the separation of 
anatomy and physiology has never been really carried out. 

For convenience of teaching, the description of the coarser 
anatomy of the human body has been in modern universities 
placed in the hands of a special professor, theoretically 
condemned to occupy himself with the mere formal details 
of structure, whilst the professor of physiology has usually 
retained what, is called “microscopic anatomy,” and 
necessarily occupies himself with as much structural 
anatomy aj is require for a due description of the functions 
of organs and the properties of tissues. It would seem 
that in our medical schools and universities these arrange- 
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• ments should be reconsidered. Anatomy and physiology 
should be le-united and subdivided as follows, — (1) physi- 
ology with anatomy in relation to physiology, (2) anatomy 
' in relation to surgery and medical diagnosis, —the former 
being a science, the latter a piece of technical training in 
rule of thumb. * 

Physiological anatomy or anatomical physiology lias its 
beginnings in Aristotle and oilier observers of antiquity. 
The later Grmco-Eoman and the Arabian physicians carried 
on the traditional knowledge and added to it. Galen 
dominated the Middle Ages. The modern development 
Harvey begins with Harvey and with the Itftian school 3l which he 
and the studied. Its great names arc Fgfbricius of Acqi&pendente 
(1537-1619), Vesalius (1514-1564), Eustachius (c.»l§00- 
• ' 1574), Eiolan (1577-1657), Severino (1580-1^56). 9he 
history 'of the discovery if the circulation of thi blood and 
of the controversies connected with it gives an interesting 
and sufficient presentation^ the an&tomico-physiological 
knowledge of the period (see Harvey). The foundation 
of the scientific academies an$ the records of their publica- 
tions furnish thenceforward a picture of the progress in 
this study. As an early anatomist Willis (1621-1675), 
professor of physic in Oxford, deserves notice for his work 
on the anatomy of the human brain^ the plates for which 1 
were drawn by young Christopher Wren, tji! prodigyyf 
Oxford common-rooms, who later built»St Paul’s Cathedral. 
The Eoyal Society, in its early%days when Wreif was a 
fellow, met at Gresham College whenever the professor of 
physic there could obtain a human body for dissection, 
and amongst its earliest records are the memoirs df Tyson 
on the anatomy of the Chimpanzee and the experiments 
on transfusion of blood, extirpation of the spleen, and such 
like inquiries. * t t 

Malpighi Marcello Malpighi (1628-1694) and Anton van Leeu- 
andLeeu- wenlioek (1632-1723) were the first to^introduce the 
wenhoek. m i cr0 scope into anatomical research. Malpighi first used # 
the injection of blood-vessels on a large scale, and more- , 
over is to be credited with having first co$?eived that there 
is a definite relation of the structure of lower kinds of 
animals to that of higher and more elaborate kinds, and 
that this relation is one of gradual transition, so that 
lower animals are not to be regarded as isolated and arbb« 
trary existences, but are really simpler exhibitions of the 
same kind of structure and mechanism which occurs in 
higher animals. It is this conception which later de- 
veloped into the theory of an actual transmutative deve- 
lopment of lower into higher organisms. Leeuwenhoek 
discovered the red blood corpuscles of Vertebrates, saw 
the circulation in the capillaries of the Frog’s foot, de- 
scribed the fibrillar structure a%t cross-striping of muscular 
fibre, the tubular structure of dentine, the scales the 
epidermis, the Sbres of the lens, and the spermatozoa, these 
last having been independently discovered at Leyden in 
Omts 1677 by Ludwig Ham of Stettin. The spermatozoa were 
vmus regarded by the “ animalculists ” as the fully formed but 
Xu yotmg which had to bo received in the egg, in 1 

order to be nourished and increase in size, and were hailed 
as a decisive blow to Harvey’s doctrine of epigenesis and 
his dictum “omne vivum ex ovo.” Albrecht von Haller 
was the champion of the so-called “ evolutionists ” in the 
18th century, better called “pneformationists.” Haller 
wrote, “ There is no such thing as development 1 No part 
of the animal body is made before another ; all are simul- 
* taneously created.” A corollary of this doctrine was that 
the germ contains the gems of the next generation, and 
these of the next, and so ad infinitum. It was calcu- 
lated that Eve at her creation thus contained within her 
200,000 millions of human germs. •This was the view of 
the tl ovists,” who regarded the egg as the ftrue germ, 
whilst the “ animalounsts,” who regarded the spermatozoon 
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as the essential germ, would have substituted Adam for 
Eve in the above calculation. These fanciful conceptions 
— containing a& they do a share of important truth — were 
opposed by Caspar Friedrich Wolif, who in his doctoiate 
dissertation (1759) maintained that the geim is a struc- 
tureless particle, and acquires its stiueture by “ epigenesis ” 
or gradual, development/ Wolff has proved to be nfcaier 
the tiuth than Haller f but modern conceptions as to the 
molecular stricture of the egg-pi otoplasm point to a com- 
plexity as great as that imagined by the evolutionists. 

Later it war, maintained that the speimatozoa aie parasitic 
animalcules, and this view prevailed for 150 years,' ? so 
that in the Physiology of Johann Muller (3842) we read, 

“ Whether the spermatozoa are parasitic animalcules ol 
living parts of the animal in which they occur cannot at 
present be stated vith certainty.” » 

Physiology in the 18th century could only proceed ly Von 
"ftieafcLS of inferences fiom purely anatomical observation, Hallci 
»aide<? by imaginative conceptions v^tich had no real basis. 

The explanation of the •processes of life in the animal bod} 
was waiting for that progress in the knowledge of physics 
and chemistry which at last arrived, and gave a new im- 
pulse to investigation. Albrecht von Haller (1708-1777) 
was the first to apply experimental methods to the deter- 
mination of the functions of the various organs made * 
krfown by anatomists, and from him we may trace a bi- 
furcation in the tendencies of medical ^nen who occupied 
themselves with the study of the structure and functions 
of the animal organism. The one class proceeded more 
and more in the direction of comparative anatomy, the 
other in the direction of exact analysis and measurement 
of both the structure and properties of the organs of Ver- 
tebrate animals allied to man and of man himself. 

John Hunter (VF28-1793) is the most str iking Jigure of The tv 
this* epoch in the relation of medicine to general zoological tfuntu 
progress ; the preservation of his museum in Lincoln’s Inn 
Fields, London, by the combined action of the state and 
’ the Eoyal College of Surgeons, is an abiding record of 
the historical progress of biological science. Hunter col- 
lected, dissected, and described fijjt only higher but lower 
animals, with jjae view oi^afriving at a knowledge of the 
•function of organs bj% the most extensive* and systematic 
survey of their modification in all kinds of animals. His 
purpose was that of the physiologist and medical man, but 
he made great contributions, to She general*knowledge of 
animal structure. The same class of invocations, when 
taken* up by Cuvier from the point of view of systematic* 
zoology and morphology, led % to*a reconstruction of classi- 
fication and laid the foundation anatomical zoology. # 
Hunter was the younger brSther of William Hunter, who 
also formed an important museum, still preserved in Glas- 
gow. Hunter classified the organs of animals into those 
which subserve the preservation of the individual, those 
which subserve the preservation of the species, and those 
which are the means of relation with the outer world, and 
> he arranged his museum of dissections and preparation^ 
on this plan. • # 

The great progress of chemistry at the end* of the 18th RtU- 
and the beginning of the 19th century was followed by an t j ons of 
application of chemical laws and chemical methods to the 
study of animal life. Curiously enough, as showing how ZD oiogy 
deeply interwoven are the various lines of scientific progress, 
Priestley in his discovery of oxygen was as much concerned 
in the study of a chlorophyll-bearing Protozoon , JHuglem 
mridis , as in that of the red oxide of mercury ; atjfi the 
interest in “ vital spirits ” as a physiological factor was an 
important stimulus to those researches which produced 
modern chemical knowledge. ^ t 0 

The purely anatomical side of physiological progress is 
' marked in the beginning of the 19th century by the work 
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Bogin* oi Bichat (1771-1802), who distinguished by naked-eye 
nmgs of characters the different structural materials of which the 
}ocr£~ organs oi man and the higher animals are built, and thus 
foundod in first outline the science of histology. By the 
end of the first quarter of this century it had become clear 
to the minds of the anatomico -physiological students of 
aniiffal life that the animal body was subject .to the same 
physical laws as other matter, although it was still held 
that some additional and mysterious age!ht — so-called 
u vitality ” — was at work in living^bodies. It had become 
clear that animal material could b<* investigated chemically, 
anil that the processes of digestion, assimilation, respira- 
tion, and secretion were chemical processes. 

Sell warm’s To a considerable extent the chemical composition and 
Sfo * properties of the tissues, and the chemical nature of the 
* various changesof life and of putrefaction after death, had 
been investigated, but one step was yet to be taken which 
, brings the study of ultimate structure, chemical activity* 

• form, and the formalin of form to a single focus. * This* 

was taken by Theodere Schwann* (1810-1884), who in 
1839 published his epoch-making cell-theory. * Schwann 
was a pupil of Johann Muller, and there can be little 
doubt that the ideas of the pupil are to be* credited in 
some measure to jjjbe masted. Schwann took up the 1 
thread of microscopic investigation which iad been sedu- 
lously pursued by a distinct line of students since the 
days of Hook aitfl Leeuwenhoek, and had resulted in a 
general doctrine among botanists of the cellular struc- 
ture of all the parts of plants. Schwann showed not only 
that plants are uniformly built up by these corpuscular 
units (of which Robert Browne in 1833*had described the 
peculiar nucleated structure), but that all animal tissues 
are also so built up. That, however, was not*Sehwann’s 
chief point. The cell -theory for whiaii he is famous is 
this, that the substance of the individual cell is th*e seat 
of those chemical processes which seen en masse we call 
life, and that the differenced in the properties of tlje differ- < 
ent tissues and organs of animals afld plants depend on a* 
difference in the chemical and physical activity of the con- 
stituent cells, resulting jj! a difference in the form of the 
cells anckin a concomitant diifesence of activity. Schwann 
thus pointed t#» the microscopic call-unit as the thing t<? 
be studied in order to arrive a true knowledge of the 
processes of life and the significance of form. In founding 
the study of ^ell-substance (or protoplasm, as it was subse- 
quently called by Max Schultze in 1861, adopting the 
* name used by botanists for vegetable cell-contents) Schwann 
united two limes of inqufcy^viz., that of minute iavesti- 
r gation of structure fed development and that of zoo- 
chemistry and zoo -physics. * He spent a large part of 
the next forty years in an attempt to penetrate further 
into the structure of cell substance ; he hop®d to be able 
to find in cell-substance ultimate visible molecules, a 
knowledge of the arrangement and characters of which 
would explain the varying properties of protoplasm. 
Sehwam’s It is not a little remarkable that Schwann, who thus 4 
brought about the union of physiological and morphological 
study by his conception of cell-substance, should also have 
been the initiator of that special kind of experimental in- 
vestigation of the physical properties of tissues by the exact 
methods used by physicists which, by the aid of the kymo- 
graphion, the thermo-electric pile, and the galvanometer, 
has been so largely pursued during the last thirty years 
in oim* physiological laboratories. It is perhaps less 
surprising ^that Schwann, who had so vivid a conception 
of the activity and potentialities of the cell-unit, should 
have been the discoverer of the immensely important fact 
that putrefaction and fermentation are not the conse- 
« queries of death but of life, and that without the presence 
of living putrefaction does not occur, whilst hel 
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also is the discoverer of the fact that the yeast which 
causes alcoholic fermentation is a mass of unicellular living 
organisms. 

From Schwann’s time onward the cell became more and Develop 
more the point of observation and experiment in the pro- mt *ut of 
gress o£both morphography and physiology. It was soon ^ e11 ' 
shown, chiefly through Kolliker and Remak, that all cell* eoiy ‘ 
originate by fusion from pre-existing cells, — a fact un- 
known to Schwann, — and the doctrine “omnis cellula e 
cellula ” was established. It was also demonstrated that 
the Mammalian egg discovered by Von Baer was a typical 
nucleatcdfcell, and that all animals, and plants also (this 
generalization took thirty years to establish), take their 
origin from an egg, which is in essence and in fact a 
single nucleated cell. *The doctrine of Harvey,^ “ omne 
vivum ex Jvo,” thus received its most ample justffication. 

The study of “ growth from the egg ” became necessarily 
a study of the multiplication by fission of the egg -cell 
and its fission-products, their arrangement in layers, and 
the chemical metamorphosis^ their substance and exuda- 
tions. This study, as wAl as the allied investigation of 
the cell-structure of thfradu^; tissues, was immensely faci- 
litate^ by m^hods of hardening, staining, section-cutting, 
and clarifying whicl^ grew up after Schwann’s time, and 
have their fuesent highest development in the automatic 
microtome of Caldwell, which can be workod by a motor, 
and defivers consecutive^eetions of animal tissues or em- 
bryos %^th of an inch thick, arranged in the form of 
ribbons^ ready for examination with the microscope, at the 
rate of one hundred or more per mainute. Strieker of 
Vienna was the first to embod embryos in waxy material 
for the purpose of cutting thin sections of them, about 
twenty* five years ago, &nd R. Leuckart of Leipsic was 
subsequently the first to employ this method in the study 
of the structure of small Jnvertebrata , 

, The knowledge of the anatomical facts of cellular de- 
velopment anc^ cellular structure necessarily gave im- 
mensely increased precision to the notion of gradation of 
structure in the animal series from simple to complex, 
and rendered Darwin’s doctrine the more readily accepted. 

It was not, however, un|il after Darwin’s date (1859) that 
the existence of unicellular animals was fully admitted, 
and the general facts of cellular embryology established 
throughout the animal kingdom. 

# Similarly cellular physiology, by establishing the concep- Cellular 
tion of a simple optically homogeneous cell-substance as physio- 
the seat of the activities which we call “life,” rendered it logy ‘ 
possible to accept the suggestion d a simple “substance of 
life” which might have been evolved from simpler non- 
living matter by natural processes depending on 2>hysical 
and Chemical laws. Ife is noteworthy that JDarwin himself 
appears not to have been influenced directly by any such 
physiological or chemico-physical doctrine as to “proto- 
plasm” or cell-substance. Nevertheless the way was 
prepared for the reception of Darwin’s theory by this state 
of physiological knowledge. 

The word “ protoplasm” requires a little further notice. Proto- 
Protoplasm was applied by Von Mohl and by Max Schultze pton* 
to the slimy substance of the cell, including therein both 
the general thinner material and the nucleus. It is, as 
Roscoe remarked at Manchester (Brit. Ass, Address, 1887), a 
structure and not a chemical body. Nevertheless gradually 
physiologists have come to use the word “ protoplasm ” for 
one of the chemical substances of which Schultze’s proto- 
plasm is a structural mixture— namely, that highest point 
in the chemical elaboration of the molecule which is at- 
tained within ttxe protoplasm, and up to which some of 
the chemical bodies present are tending, whilst others are 
degradation products resulting from a downward meta- 
morphosis of portions of it This intangible, unstable, aU- 
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* pervading element of the protoplasm cannot at present he 
identified with any visibly separable part of the eell-sub- 
^ stance, which consists of a hyaline denser network of ex- 
cessive tenuity, of a less dense hyaline liquid, and of finest 
and less fine granules of varying chemical nature^ This 
“critical” substance, sometimes called “true protoplasm,” 
should assuredly be recognized by a distinct name “ plasmo- 
gen,” whilst protoplasm retainshts structural connotation, 
ismo- The study of the process of fertilization and of the 
?y* , significance in that process of the distinct parts of the 
sperm-cell and egg-cell— the sep^ratg fibrilhe and granules 
of the nuclei of those cells — at the present momlnt forms 
one of the engrossing subjects of zoological investigation. 1 
Not less important is the descent, as it were, of physiological 
investigation in relation to every drgan into th^ arena hf 
the cell : digestion, section, muscular contraction, nerve 
action, ali are now questions of plasmology, or the study 
of cell-substance founded by* Schwann* 

General Tendency of Zoology since Darwin. 

o- * The serious and broadly-ba^ed study of bioqomics 
>mics. w hich was introduced by Darwin, tind in his hands gave 
rise to the doctrine of natural selection, £y whiefy the 
hypothesis of the origin of species by gradual transmutation 
in the natural process of descent from ancestral forms w%s 
established as a scientific doctrine, can hardly be saic> to 
have had any history. Buffon (*707-1788) alone*among 
the greater writers of the three past centuries emphasized 
that view of living things which we call “bionomics.” Buffbn 
deliberately opposed himself to the mere exposition of the 
structural resemblances and differences of animals, and, 
disregarding classification, devoted his treatise on natural 
history to a consideration of thg habits of animals #nd 
their adaptations to their surroundings, whilst a special 
volume was devoted by him to thp subject of^reproduction. 
In special memoirs on this or that animal, and in a subor- 
dinate way in systematic works, material is to be found 
helping to build up a knowledge of bionomics, but Buffon 
is the only prominent writer who can be accorded historic 
rank in this study. 3 The special study of man In these 
relations — such as is concerned ^with the statistics of 
population — must be considered as having contributed 
very importantly to Darwin's wid?r study of ^onomics in 
general. The work of Maltlius* On Population (1798) 
exercised the most important influence on Darwin's thought, 
as he himself tells us, and led him to give attention to the 
facts of animal population, and* so to discover the great 
moving cause of natural* selection— the struggle for exist- 
ence. Darwin may be said to have founded the science of 
bionomics, and at the same time^o have given new stimulus 
and new direction to morphography* physiology, and^las- 
mology, by uniting them as contributories to one common 
biological doctrine — the doctrine of organic evolution — 
itself but a part of the wider doctrine of universal evolu- 
tion based on the laws of physics and chemistry. 

The full influence of Darwin’s work upon the progress 
and direction of zoological study has not yet been seen. 
The immediate result has been, as pointed out above, 
a reconstruction of the classification of animals upon a 
genealogical basis, and an investigation of the individual 
development of animals in relation to the steps of their 
gradual building up by cell-division, with a view to obtain- 
eleo- ing evidence of their genetic relationships. On the other 
hand, the studies which occupied Darwin himself so largely 
subsequentl y to the publication of the Origin of Species, 

1 Sec the memoirs of Weismann on Heredity and F. M. Balfour’s 
Embryology, • 

15 For a fuller and general history of Physiology, see that article. 
a The main literary sources made use of by Darwin are Uie magazines 
and treatises of horticulturists, farmers, pigeon-fanciers, and the like, 
in fact what is comprised in the Field newspaper. 


viz., the explanation of animal (and vegetable) mechanism, 
colouring, habits, &c., as 'advantageous to the species or to 
its ancestors — in fact, the new teleology, — has not yet been 
so vigorously pursued as it must be hereafter. The most 
important work in this direction has been done by Fritz 
Muller (Fur Darwin), by-Herman Muller (Fertili cation of 
Plants by Insects ), and by August Weismann (memoirs trans- 
lated by Meldola). Hele and there observations* are from 
time to time published, but no large progress has yet been 
made, probably on account of the fact that animals are 
exceedingly difficult to beep under observation, and that 
there is no provision in universities and like institutions 
’ for the pursuit of these inquiries or even for their academic 
representation. More lias been done with plants than 
with animals in this way since Darwin, probably owing to 
the same cause which has, ever since the roxival of learning, 
suven botany a real advantage over zoology, namely, the 
existence of “physiek” gardens, now become “botanical” 
gardens, and the greater ease of management, experiment, 
and observation in the ’case of plants than in that of ani- 
mals. It is true that zoological gardens have existed for 
the last fifty years in all large European cities, hut these 
have always been conducted with a view to popular 
1 exhibition ; and, even where?seicntific influences have been 
brought to bear on their management, they have been 
those of the morphographer and systematist rather than 
of the bionomist. Moreover, zoological gardens have never 
been part of the equipment of the university professor of 
zoology, as it may be hoped in future will be the case. 

The foundation of marine biological laboratories under the 
control of scientific zoologists offers a prospect of true 
bionomic observation and experiment on an increased scale 
in the near^future, and, were such laboratories founded in 
our fmiversities an^ provided with the necessary appliances 
for keeping terrestrial and freshwater animals, as well as 
marine forms, alive and under observation in conditions 
areiombljjpg as nearly as possible those of nature, a step 
would have been takeif towards carrying on the study of 
bionomics whicL cannot long be delayed. It seems to 
be even more important that theV-cademic cuiricuhim of 
zoology should^not, by imW mechanical adhebio® to the 
► 6ld lines of morphogmphy, and experimental research on 
the chemical and physical properties of tissues and organs, 
confine the attention and* trailing of young students to 
what are now, comparatively speaking, the ls*>$ productive 
lines qf research. * 

If we turn to the other branch of bionomics, that con Tlirem- 
cerned with the laws of vari^icM and heredity (thremma- * nato ’ 
tology), we find that since Darwin, Imd independently of lo P' 
his own work, there has been a more obvious progress than 
in teleology. In the first place, the continued study of 
human popuMion has thrown additional light on some of 
the questions involved, whilst the progress of microscopical 
research in the hands of Butschii, Hertwig, Balfour, and 
August Weismann promises to give us a clear foundation 
*as to the structural facts connected with the origin of the 
ogg-cell and sperifi-eejl and the process of fertilization. 

This is not the fitting place in which to give 'a sketch of 
the doctrines and hypotheses of thremmatology. They 
may be gathered from Darwin’s writings, more especially 
the Origin of Species and Animals and Plants under Domes- 
ticationA They relate to the causes of wiation in animals 
and plants, the laws of the transmission of parental chat- • 
acters, the share of each parent in the production of the char- 
acters of the offspring, atavism, and the relations of jjoung 
to parents as to number, sex, nourishment, and protection. 

An important development of Darwin’s conclusions is 
actually in progress and deserves special notice here, as it 

^ 4 The reader is alto referred to Ribot’s and the writings * 

pi Charles Darwin’s cousin, Francis Galton. 

r XXIV. — 10^ 
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is* the mo.st distinct advance in the department of biono- 
mics since Darwin’s own writings, and at tlie same time 
touches questions of fundamental interest. The matter 
strictly relates to the consideration ot the te causes of varia- 
tion,” and is as follows. 

Vana- The fact ot variation is a familiar one. No two animals, 
tion. oven of the same brood, are alike : whilst exhibiting a 
close similarity to their parents, thdy yet present differences, 
sometimes very maiked diffeiences, from their parents and 
f i om one another. Lamarck had* put forward the hypo- 
thesis that structural alterations •acquired bj*a parent in 
the course of its life are transmitted to the offspring, and 
that, as these structural alterations are acquired by an 
animal or plant in consequence of the direct actio#. of the 
environment, the offspring inheriting them would as a 
- consequence ndfc mifrequently start with a greater fitness 
for those conditio n& than its parents started with. In its 
turn, "being operated upon by the conditions of life, it \foul3 
acquire a greater development of the same modification* 
w hich it would in tufn transmit tt> its offspring. In the 
course of several generations, Lamarck argued, a structural 
alteration amounting to such difference as we call u specific ” 
might be thus acquired. The familiar illustration of 
„ Lamarck’s hypothesis is tliaf of the giraffe, whose long 1 
neck might, he suggested, have been acquired by j;he 
efforts of a primitively short-necked race of herbivores, who 
stretched their nc«ks to reach Uie foliage of trees in a land 
where grass was deficient, the effort producing a distinct 
elongation in the neck of each generation, which was then 
transmitted to the next. This process is known as “^direct 
adaptation;” and there is no doubt that such structural 
adaptations are acquired by an anima^ in the course of its 
life. Whether such acquired characters can be^ransmitted 
to the »ext generation is a separate question. It wag not 
proved by Lamarck that they can be, and, indeed,* never 
lias been proved by actual observation. Nevertheless it 4 
has been assumed, and a&o indirectly argued, t]jat such, 
acquired characters must be transmitted. Darwin’s great 
merit was that he excluded from his theory of develop- 
ment any necessary assumption of the transmission of ac- 
quired characters. He pointed to the Emitted fact of 
congenital vacation, and he show&l that these variation^ 4 
to all intents and purposes Btye nothing to do with any 
characters acquired by tb$ parents, but are arbitrary and, 
Causes oi so to speak, jnon-significani* Thei* causes are extremely 
cougen- difficult to tra#e in detail, but it appears that %sy are 
ItioiT^” lar ^ eI y ^ ue a “shaking tip” oi the living matter which 
constitutes th% fertiljjsed«g^m or embryo-cell, by the pro- 
n cess of mixture in it of the substance of two cells, — the 
germ-cell and the sperm-cell, — derived from two different 
individuals. Other mechanical disturbances may assist in 
this production of congenital variation. Whatever its 
causes, Darwin showed that it is all-important. In some 
cases a pair of animals produce ten million offspring, and 
in such a number a large range of congenital variation 
is possible. Since on the average only two of the youngf 
survive in the struggle for existence to take the place of 
their two parents, there is a selection out of the ten million 
young, none of which are exactly alike, and the selection is 
determined in nature by the survival of the congenital 
variety which is fittest to the conditions of life. Hence 
there is no necessity for an assumption of the perpetuation 
T&ns- of direct adaptations. The selection of the fortuitously 
miswoa (fortuitously, that is to say, so far as the conditions of sur- 
quu*td 7™* 9X6 Goncerned.) produced varieties is sufficient, since it 
and in- & ascertained that they will tend to transmit those char- 
bented acters with which they themselves were born, although it is 
no* ascertained that they could transmit characters acquired 
« on the way through life. A simple illustration of the differ- 
ence is this : a man born with four fingers only on his rigbl 
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hand L ascertained to be likely to transmit this peculiarity 
to some at least of his offspring ; on the other hand, tliue is 
not the slightest ground lor supposing that a man who lias 
had one finger chopped off, or has e\ui lost his aim at any 
period gf his life, will produce offspring who aie deter live 
m the ^lightest degree m legard to hngt is, hand, or aim. 
Darwin himself, apparently influenced not mm 1} by the* 
consideration pi certain cf asses of facts whnh stun to 
favour the Lamarckian, hypothesis but also b} a lespur 
for the general prejudice in its favour and ior Mi I lulu it 
Spencer’s authority, # w'as of the opinion that aujuirnl 
character? aie %n some cases transmitted It should be 
observed,# however, that*Darwm did not attribute an es- 
sential part to this Lamarckian hypothesis ot the trans- 
mission oflacquircd characters, but expioffy a -signed to 
it an entirely subordinate impoitWc. , # 

The now attitude which has been iaktn rim# Daiwm 
on this question is* to ask f<y evidence ot this asseilul 
transmission of acquired characters. It i*> held 1 that tho 
Darwinian doctrine # of sele^ion of fortuitous conguiita! 
variations is sufficient tc f account for all cases, that the 
Lamarckian hypothesis* of transmission oi acquired cliai- 
acterg is not supported by experimental evidence, and that 
th® latter should therefore be dismissed. WVremann Inis 
aiso ingeni&ttly argued from the structure of the egg all 
and sperm-cell, and*from the w'ay in which, and the period 
at which, they are derived in the com sc of the growth of 
the embryo from the egg — from the fertilised cgg-< oil - 
that it is impossible (it w'ould lie better to say hiuhly 
improbable) that an alteration in parental structure toitfd 
produce any exactly representative change in the substance 
of the germ or sperm-cells. 

Jfcb does not seem improbable that the doctrine of oiganio 
evolution will thus become pure Darwinism and be entirely 
dissociated frpm the Laiqarckian heresy. 

The one fact which the Lamarckian^ can produce in their 
favour is the account of experiments by Brown-Scquard, in 
which ho produced epilepsy in guinea-pigs by section of 
the large nerves or spinal cord, and in the course of whi< h 
he washed to believe that in a few' tare instances the 
artificially produced egilcpsy was transmitted. This in- 
stance docs not stand the test of criticism. It is not clear 
whether % guinea-pigs operated upon had or had not 
already a constitutional tendency to epilepsy, and it is not 
clear in what proportion of cases the supposed transmission 
took place, and whether any other disease accompanied it. 
On the other hand, the •vast number of experiments in 
the cropping of the tails and ear^ of domestic animals, as 
well as of similar operations on man, are attended with 
negative results. No casg of the transmission of the re- 
sult# of an injury can be produced. Stories of tailless 
kittens, puppies, and calves, born from* parents one of 
whom had been thus injured, are abundant, but they 
have hitherto entirely failed to stand before examination. 

Experimental researches on this question are most 
urgently needed, but they are not provided for either in 
the morphographicai or physiological laboratories of our 
universities. 

Whilst simple evidence of the fact of the transmission 
of an acquired character is wanting, the a priori arguments 
in its favour break down one after another when discussed 
The very cases which are advanced as only to be explained 
on the Lamarckian assumption are found on examination 
and experiment to be better explained, or only to be ex- 
plained, by the Darwinian principle. Thus the occurrence 
of blind animals in caves and in tho deep sea was a fact 
which Darwin *himself regarded as best explained by the 
atrophy of the orgmx of vision in successive generations 
through the ab sence .of light and consequent disuse, and 
iWVeismami, Vererbuny, Ac., "* * ’ 
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the transmission (as Lamarck would have supposed) of a 
more and more weakened and structurally unpaired eye 
% to the offspring in Successive generations, until the eye 
finally disappeared But this instance is really fully ex- 
plained by the theory of natural selection acting ,on con- 
genital foitmtous variations. Many animals are tlis born 
with distoited or defective eyps whose parents have not 
had their eyes submitted to any peculiar eoi*ditions. Sup- 
posing a number of some species Arthrjod or Fish to 
• be swept into a cavern or to be tarriec? from less to greater 
depths in the sea, — those indiyiditfds with p^fect eyes 
would follow the glimmer of ftghj and eventually escape to 
the outer air or the shallower depths, leaving beUind those 
with impel feet eyes to breed in the daik place. A n&taral 
selection would thus b$ effected! In e-very* succeeding 
generation this would Bo the £a^e,»and even ^hose with 
weak biit still seeing eyes would in the course of time 
escape, until only a pure wee of eyefess or blind animals 
would bo left in the cavern or deep sea. Experiments and 
inquiries with regard to this subject ar$ in progress; amongst 
those who ha\e occupied themselves with it are August 
VVcismann of Freiburg and li B. Poulton of Oxford. 

Theory It has been argued that the elaborate structural adapta- 
tions of the nervous system which are? the corporeal coirela- 
ofin- 011 ^ vcs coin]>licated instincts must have bet&i slowly built 
stmt ts. up by the transmission to offspring of ‘acquired exj^rielice, 
that is to say, of acquired brain\tructure. At first sight 
it appeals difficult to understand how the complicated 
series of actions which are definitely exhibited as ^o-calied 
^instincts by a variety of animals can have been due to 
the selection of congenital variations, or can be otherwise 
explained than by the transmission of habits acquired by 
the parent as the result of experience, and contimnwasly 
elaborated and added to in successive generations. It is, 
howevei, to*be noted, in the first place, that the imitation 
of the parent by the young possibly accounts for some* 
part of these complicated actions, and, secondly, that there * 
are cases in which curiously elaborate actions are performed 
by animals as a characteristic of the species, ai^ as sub- 
serving the general advantage of the race or species, which, 
nevertheless, can not he explained as resulting from the 
transmission of acquired experience, and must be supposed* 
to be due to the natural selection of a fortuitously developed 
habit vdiieh, Jake fortuitous colour or form variation, 
happens to prove 'beneficial. Mr Poulton has insisted 
upon the habits of “ shamming dead ” and the combined 
posturing and colour peculiariJios of certain caterpillars 
(Lcpidoptcrous larvae) $diich cause them to icsemble dead 
twigs or similar surrounding objects. The advantage to 
the animal of this imitation oi* surrounding objects is that 
it escapes the pursuit of (say) a bifd which would, vftre it 
not deceived by the resemblance, attack and eat the cater- 
pillar. Now it is clear that preceding generations of cater- 
pillars cannot have acquired this habit of posturing by 
experience. Either the caterpillar postures and escapes, ( 
or it does not posture and is eaten ; it is not half eaten and 
allowed to profit by experience. We seem to be justified 
in assuming that there are many movements of stretching 
and posturing possible to caterpillars, and that some cater- 
pillars had a congenital fortuitous tendency to one position, 
some to another, and, finally, that among all the variety of 
habitual movements thus exhibited one has been selected 
and perpetuated because it coincided with the necessary 
conditions of safety, since it happened to give the caterpillar 
an increased resemblance to a twig, 

The view that instinct is the hereditarily fixed result of 
habit derived from experience has hitherto dominated all 
inquiry into the subject, but we may now expect to see 
a renewed and careful study of animal instftets carried 
out with the $ew of testing the applicability to each in- 
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stance of the pure Darwinian theory w ithout the aid of 
Lamarckism. 

The whole of this inquiiy has special importance in 
regard to mankind, since the great questions of influence 
of race and family as opposed to the influence of education 
arc at issue. If pure Darwinism is to be accepted, then 
education has no value in directly affecting the mcnt&l or 
physical features of the 7 race, but only in affecting those of 
the individual Were acquiied characters really and fully 
transmitted, then every fluid born would inherit the know- 
ledge of both its paieuts'more or less completely, andfrqm 
biith onwards w r ould be able to add to its inherits stock, 
so that the progress of the race in mental acquirements 
would be prodigiously more rapid than it is. On the 
other hand, peculiarities of mind and body established in a 
race or a family acquire increased significance, for they 
£annot be got rid of by training, but are bound to reappear 
if the # stock winch exhibits them is allowed to breed. It 
seems that the laws of thremmatology may eventually 
give to m^tikind the most precise diTections, not only as to 
how to improve the breeds of plants and animals, but as to 
how to improve the human stock. It is not a little re- 
markable that the latest development of zoological science 
should favour thai iespect*to bieedmg which is becoming # 
ie.^ popular than it was, and should tend to modiiy the 
current estimate of the results of education. 

• • % 

The relation of Darwinism to general philosophy and of Relation 
the history of zoology to philosophical doctrines is one of 70 °- 
the most interesting chapters which might be written on 1( |^° 
the subject of thi* article. It belongs, however, rather to ^oplo • 
the histor^of philosophy than to that of zoology. Undoubt- 
edly the conceptions of mankind at different peiiods of 
history with reg&d to cosmogony, and the relations of 
God, 'nature, and man, have had a very marked influence 
upon the study of zoology, just as in its turn the study of 
, zoology, has reacted upon tliosS conceptions. 

In this, as i$ other phases of mental development, the Develop- 
ancient Greeks stand out in the most striking manner as men t °* 
possessing what is sometinjes &lled the modern spirit, 

The doctrine if evolution is formulated in unmistakable 
‘terms by Heraclitus aM other philosophers of antiquity. 

Not only so, hut the diregtf examination of nature, includ- 
ing the various forms ci ani^l life, was practiced by 
Aristotle and his disciples m a spirit which, though not 
altogether fiec from prejudice, was yet far more like that 
which actuated the founders of the Boyal Society less than* 
tli reo hundred yeais ago ths^i fny thing wllich was mani- 
fested in the two thousand years intervening between that « 
date and the time of Alexander the Great. The study 
of zoology in the Middle Ages was simply a fantastic 
commentary* on Aristotle and the records of animals in the 
various books of the Bible, elaborated as part of a peculiar 
system of mystic philosophy, which has more analogy with 
the fetichism and totem worship qf savage races than with 
any Greek or modern conceptions. So far as philosophy 
affected the study cf zoology in the beginning of the 
modern period, its influence was felt in the general accept- 
ance of what has been called the Miltonic cosmogony, — 
namely, that interpretation of the Mosaic writings which 
is set forth by the poet Milton, and of which the character- 
istic is the conception of the creation* of existing things, 
including living things, nearly or just as they are, htf a 
rapid succession of “ fiats n delivered by an anthropo- 
morphic Creator. It was not until the end of th* 18th 
century that Schelling (as quoted above) conceived that 
unity of nature and general law of development which is 
now called the doctrine of evolution. < a • 

In England Erasmus Darwin (Zoonomia, publisWbd in , 
1794-96), in France Lamarck (Pklosophie JZootogique, 
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1809) and Gcoffroy Raint-Hilaire .(Principes (he Philosophic 
Zoployirpte, 1830), and in Germany Oken (Lehr buck der 
Satur- Philosophie, 1809-11), Goethe (Zur Xutar Wm- 
ensch., Stuttgart, 1817), and Treviranns (Biolor/ie, 1802-5) 
were the authors of more or less complete systems of a 
philosophy of nature in which lining things were regarded 
as file outcome of natural law, that is, of the same general 
processes which had produced the inanimate universe. 
The “ Natur-philosophen,” as they were Sailed in Ger- 
many, demand the fullest recogrytion and esteem. But, 
Justin proportion as the “ Natur-philo&ophetl ” failed to 
pfoduco, an immediate effect on the study of zoology by 
their theory of natural development, so was the doctrine 
of evolution itself deprived of completeness and of the 
most impoitant demonstration of its laws by the long- 
continued delay in the final introduction of biology into 
the area of that doctrine. 

Ddrwin by his discovery of the mechanical principle ot 
organic evolution, naively, the survival of the fittest in tlnf 
struggle for existence? completed t Re doctrine <rf evolution, 


and ga,ve it that unity and authority which \\,i& neoc^ary 
in order that it should reform the whole range of philo- 
sophy. The detailed consequences" of that new depart- f 
ure in philosophy have yet to be worked out. Its mo-ri 
important initial conception is the derivation of man by 
natural processes from ape-like aneestois, and the conse- 
quent derivation of his mental and moral qualities by the 
operation of the struggle for existence and natural selection 
from the mental and moral qualities of animals. Not the 
least important of the studies thus initiated is that of the « 
evolution of philosophy itself. Zoology thus finally arrives 
through Darwin at its clowning development : it touches 
and may tiveifbe said to comprise the history of man, socio- 

io^, •and psychology. 

Bibhoqrajfnj — Engelmann, Bibliotheca IL Pat wall >, vo]. 

i., 1S46 (being a list ot tfie separate \v<B*ks andmudemb i\ memoii', 
relating to zoology published between 1700 and 18i6) , 'Dims and 
Engelnunn, Bill. ZooUgicct , Leipric, 1801 (a similar list of woiks 
published between 1846 and 1861) c ; J. V. Cams, Utseh. thZmhm* 
Munich, 1872 ; and L. Agassiz, An Essay on Ulusdjication, London, 
1859. r r (E. It. L.) 


ZOBOASTEIt, one of the great teachers the East, 
the founder of what was the national religion of the Perso- 
Iranian people from the time of the Aobstmenidse to the 
close of the Sasanian period. The name (ZiapodcrTprjs) is 
the Greek form o£ the old Iranian Z%rathusktm and the 
new Persian Zurdusht ; it seems to mean “possessor of 
old camels.” 

Zoroaster was already famous in classical antiqmty as 
the founder of the widely renowned wisdom of the Magi. 
The later Greek writers place him with almost one consent 
in the east of Iran, and more particularly ?n Bactria. 
The name is not mentioned by Herodotus in his sketch of 
the Medo-Persian religion (i. 131 sq.), but it occur*? in a 
fragment (29) of the earlier writer Xanthus. Plato calls 
Zoroaster the founder of the doctrine of the Magi ami a 
son of Oromazes. According to Hertnodorus, one of Plato’s 
disciples, he was a Persian, the first Magian. ; according to 
Hennippus, a Bactrian £ according to Trogns Pompeius, 
even kiqg of the Bactrians aifd^ounder of # the Magian art 
and knowledge of the stars ; according to Diodorus, atf 
Ajian, that is, a native of eaafr Iran. A few details as to 
his life are also given. ThuJ according to Pliny,* he 
laughed on tfte very day*of bis birty—a statement found 
also in the Ztmlusht-Ndma — and for thirty years he lived 
*in the wilderness upon cheese. .Plutarch ♦speaks of his 
intercourse with the deity compares him with Lycurgus 
> Numa. Dio Cftysostom, Plutarch’s contemporary, 
declares that neither Homer nRr Hesiod sang of the chariot 
and horses of Zeus so worthily as Zoroaster, of whom the 
Persians tell that out of love to wisdom and righteousness 
he withdrew himself from men and lived in solitude upon 
a mountain. The mountain was burnt up, but Zoroaster 
escaped uninjured and spoke to the multitude. His 
struggle with Semiramts seems to be an invention of 
Ctesias. Plutarch, drawing partly ojl Theopompus, speaks 
of bis religion in bis Isis and Odm ( co . 46 and 47). 

Ancient writers differ greatly as to Zoroaster’s date. 
Ctesias, as we have seen, makes him a contemporary of 
Semiramis. Hermippus of Smyrna places him 5000 years 
before the Trojan War, Xanthus 6000 years before Xerxes. 
Anstotle assigned him a similar antiquity. Agathias 
remark^ (ii, 24) with perfect truth that it is no longer 
possiMe to determine with any certainty when he lived 
and legislated. “ The Persians,” he adds, « say that Zoro- 
aster Uved under Hystaspes, but do not make it clear 
whether by this name they mean the father of Darius or 
another Hystaspes, But, whatever may have been his 
date, be was their teacher and instructor in the Magian 1 


rehgign.” A# classical antiquity, however, without a db- 
serftient yoice speaks*of Zoroaster as an historical person. 

•He is nowhere mentioned in the cuneiform inscriptions 
of the Achaemenid®, although Darius and lxis successors 
were vSlhout doubt devoted adherents of Zoroastrianism, 
Very lrfctle value can be attached to the fabulous narratives 
concerning him in the later Persian and Par.seo literature, 
the ShdhJtiTdma and the Zardusht-Mdma (13th century); 
and the information of the dWavi books is very scanty! 
The Zend-Avesta alone gives abundant details, which, in 
parj^at least, may be regarded as authentic. 

Before proceeding to compile from these a biioi sketi h of the life 
and doctrine of Zoroaster it will be well that wo should fust look 
I Bio question Whether wo jfro entitled to regard Kim as an his- 
torical character at all. For Zoroaster too, like his m wit fellow - 
teacher Buddha, l^as fallen under the ban of modi rn scepticism 
According to Darn^steter and Eduard Miyer, tbe Pardee saint U a 
mere myth, a divinity invested with human attributes, an incarnation 
ot the sty m -god, who with his divine word, the thunder, conus 
down from heaven and smite? the demons. Dai mesteter, howevtu 
I hjfc ■ wilttd to realize sufficiently the distinction between the Zoroaster 
rf A vesta and the Zoroaster of the Odthls. It cannot be 

denied that m the later Ai%ta, and still more in writings of moio 
repent date, Ifb is presented*in a supernatural light and iimstcd 
with superhuman powers.^ At his appealing a41 natiuo rejoins 
[YasHU, 93) : he enters into conflict with the demons and rids 
the earth of their presence {Ya<ktl7, 19) ; Satan approach* s him 
T ^ m Pr^ r 0 ma k* ium renounce liis faith ( Vd.> Iff, 6). The Zar* 
dmht-Mma is lull of miracles and nriromilous <lolivorauces wrought 
^rm 0r S?f^t ^ *? otherwise in the GiLtlus. 

. . ® Gathas alone within the Avosta make any claim to lie the 
ipmsima verba of the piophet^ in the lest ofrthat work they arc 
put into Zoroaster's own^moutb (Yama, 9, 1) amt are cxuvesslv 
called “ the GdthOs of the holy Zoroaster” (YftXna. 57, 8)! The 
litanies of the \asna, and the Yashts, refor to him as a personage 
belonging to a remote antiquity. The Vendidad also merely gives 
accounts of the dialogues between Ormuzd and Zoroastrrf The 
Gath4s alone claim to he authentic utterances of Zoioaster, his 
genuine expressions m presence of the assembled church. 

The person too of the Zoroaster whom we meet with in these 
hymns differs toto ccelo from the Zoroaster of the younger Avesta. 
xle is the exact opposite of the miraculous personage of later legend, 
—a mere man, standing always on the solid ground of reality, whose 
only arms are trust m ms God and the protection of Iris powerful 
ames, Ana at tunes his position is precarious enoimh. Ho whom 
has had to face, not merely afi foms of out- 
hnftl^?S- 1011 aU i d ^ e . u . ubelie / md lukewarmness of adherents, 
JfilivfriSa in A a - d m ^nngs of his own heart as to the truth and 
final victory of his cause. At one tune hope, at another despond- 


30 and just, Qia eariiast 'bogimtinas of tbe new 

tie childhood of a now community of feith, 
are reflected so naturally in them all, that it ft impossible for 
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a moment to tliink of a later period of composition by a priesthood, 
whom we know to hare been devoid ol any historical sense, and 
incapable ot reconsti u< ting for themselves the spiritual conditions 
under which Zoioastcr lived. As soon as the position has betn 
fully mastered— that in the Gdtluis we have in in historical ground 
on winch Zoioasfcer and his sunoundings may lest, that hero we 
have the beginnings of the Zoioastiian religion— then it becomes 
impossible to answer otherwise tlnm affumatively evciy general 
question as to the historical chaiatttr of Zoroaster. On the other 
hand, we must not expect too much from the Uathas in the way of 
definite detail. They give no historical account of the life and teach- 
ing of i heir prophet, but lather are, so to say, vchics memm tales, which 
us apitulate the main points of interest, often again in an allusive 
way. 3 1 must be lemembered too that their extent is hit limited. 

* 

As to tho birthplace of Zoroaster the A vesta silent. 
In later tradition two places contended for this hoflottj : 
the older* and more widely spread story made him a native 
of lbai (Bliaga;) iff Media, another o£ Slriz, the* capital of 
Atropatene, also in Media. It i* hard to decide whether 
both, traditions rest merely $pon priestly pretensions of a 
later date or whether one of them is not perhaps authentic. 
According to Fauna, 19, 18, thj “ zarathuslitrotema ” or 
supreme head of the Zoroastrian priesthood had at St later 
( Median or Sasanian?) time life residence in Bhagee. But 
there is a passage in even the GatMs (r.,*5§, 9) which 
seems to contain a lurking allusion *to Bhagsg ; •unfortu- 
nately, however, both text and meaning* afe uncertain. 
However this may be, the activity of Zoroaster as a Readier 
is certainly to be placed in the 'east of Iran. On this 
point also the GatMs say nothing. The later Avesta names, 
as the locality of his advent, “Airyanem vaejo,” # quite 
fabulous country, which, according to YcL, I, 3 and 7, was 
not identified with Bactria. *He taught under the reign 
of a ruler named Yishtaspa (later Gusht&sp, the Greek 
llystaspes), with whom and w r ith*whose court he stood* in 
close and friendly relations. This Yishtflspa must be care- 
fully distinguished from Hystaspes the father of Darius. 
According to the epic legend, Yisht&spa was king of Bactria. 
Already in the later Avesta he has becomes half mythical 
figure, the last in the series of heroes of easft Iranian legend, 
in the arrangement of which series priestly influence is 
unmistakably evident. He stands at the meeting-point 
between the old world and the ne^ era which begins with 
Zoroaster. In the G&th&s he app^irs as a quite historicaf 
personage; it is essentially to hisjiower and gdod example 
that the prophet is ^indebted for his success. In Yasna , 
53, 2, he is spoken of as a pioneer of the doctrine revealed 
by Ormuzd. In the relation between Zoroaster and Vlsh- 
tflspa already lies tho germ of the state church which after- 
wards became so completely subservient to the interests of 
the dynasty and sought its protection from it. 

Among the grandees of the <5burt of Vishtaspa mention 
is made of two ^brothers Frashaoshfra and Jam&spa f the 
latter, according to the later legend, was the minister of 
Ylsht&spa. Zoroaster was nearly related to both ; his wife 
Hvbvi seems to have been their sister, and the husband of 
her daughter, Pourucista, was a son of J&m&spa. Apart 
from this connexion, the new prophet relies especially 
upon his own kindred (hvaetush) and their followers (airy- 
atmn). His first disciple, Maidhy6iiMongha, was a rela- 
tion ; his father was, according to the later Avesta, Pouru- 
shaspa, his great-grandfather Ha^cataspa, and the ancestor 
of the whole family Spitama, for which reason Zarathushtra 
usually bears this surname. His sons and daughters are 
repeatedly spoken of. His death is, for reasons easily 
intelligiblo, nowhere mentioned in the Avesta ; in the Shdh- 
Kdma he is said to have been murdered at the altar by the 
Turanians in the storming of Balkh. # 

We are quite in the dark as to the date of Zoroaster ; 
King Yisht&spa has no place in any historical chronology, 
and the G&tMs give no hint on the subject, flut at any 
rate he must have lived long before Cyrus, by whose time 
^ * 
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the new religion had already become established in western 
Iran (Nic. Damase., fr. 66 j. Duncker places him about the 
year 1000 R.c. Merely conjectural also is the opinion once 
orally expressed by Gntsclmiid that Zoroaster may have 
been a contemporary of Moses, thus belonging, according 
to Gutschmid’s view, to about the 14th century b.c., — a 
period of great religious activity throughout western Asia. 

It v as a ne\y religion that Zoroaster taught. This must 
not, however, bo taken as meaning that everything he taught 
came, so to say, out of his own head. His doctrine was a 
product of the time, and* had its roots in the nature and 
hibtoiy of the people to which he belonged. Usually he\s 
spoken of as a reformer of the old Iianian faith. But in 
order to'be sure of this it would be necessary first to know 
something about the nature of that faith as it existed 
before he arose. Was it still essentially the same as that 
of th^ nearly-allied ancient Hindus, as found in the^ii lig- 
J r eda % To this question no distinct answer is forthcom- 
ing ; we are ignorant as to how far She way had been pre- 
pared for Zoroastrianism or how far it was wholly new. 
But still there is room for conjecture as to what it was 
that gave the prophet the first impulse and occasion for 
t his work. * 

The most striking difference betweeiuZoroaster’s doctrine 
of God and the* old religion of India lies in this, that, while 
in the Avesta the evil spirits are called datm (Modern 
Persian did), the Afyans efi India, on tlte other hand, in 
common with the Italians, Celts, and Letts, gave the name 
of d%m to their good spirits, the spirits of light. An 
alternative designation for deity in the Big-Yeda is asura. 

In the more recent hymns of the Big- Yeda and in later 
India, on tjje other Jand, only evil spirits are understood 
by qs liras, while in Iran the corresponding word ahura 
was^and ever has Continued to be, the designation^ God 
the Lord, especially of the supreme God, with the epithet 

* of Mazddo (the Wise). Thus ahura-daeva, dem-asvra in 
•Z&tastaian and in lajer Brahman theology aie in tlieir 

meanings exactly opposed. This difference no one has as 
yet satisfactorily accounted for, ^and yet it supplies the 
key to the doctrine of Zoroa^er. * 

The difference proceeded*«froiu an old distinctioiMbetween 
*fhe ideas devet and a$ura. An original Meal difference, 
a different conception of* §od associated with the two 
words, grew in the two Jknds d^to a sharp antithesis, a 
formal conflict, but iti opposite senses. j$i India the 
development still admits of being traced? In tho older 
Big- Veda the (difference is latent. Here a god is spoken of * 
as d&va, but not every dha m ffn a^ira, *Asura is some- 
thing which is attributed o^ly to certain particular gods * 
as a special attribute, notably to Yaruna, though also to 
others, such as Indra, but only by the so-called “ katheno- 
theism” of tlie Vedic religion. On the other hand, it is 
expressly stated that in the case of Indra the dignity of an 
a sura was only a conferred one (Big-V., 6, 10, 2). In Big- 

# Veda, 4, 42 Yaruna claims as agaipst Indra the priority in 
the asura dignity. # This hymn, like 10, 124, is of import- 
ance for the whole ’question. The contrast there implied 
between Yaruna and Indra, the rivalry between them as 
to which is the greater, comes to light sometimes more 
strongly, sometimes less so, throughout the entire Big- 
Yeda. The contrast is really in other terms the old con- 
trast between asura and deva, between d more spiritualistic 
and a more materialistic conception of deity. Aswra is 
ethically the higher conception, deva the lower: de9a is the 
vulgar notion of God, asura is theosopliic. The tuper- 
sensuous figure of Yaruna is the type of an a%ura, the 
sensuous figure of Indra the type of % deva. In the Big- 
Yeda, Yaruna, the old king of the gods, is going down, 

•while Indra, the popular national god, is in the ascendant, 
jiiong with Yaruna, but in a still higher degree, the very 
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Conception * of jtsimt goes down; it becomes unmodein, 
obsolete, and acquires an undesirable flavour. The asuras 
thus come to form a distinct group of celestial beings men- 
tioned along with the dnm ( A V t , 10, 10, 26) : they become 
in rank inferior to the demut (A.-V. f 6, 8G, 3) and receive the 
designation of asufd adevtis — ftsums that are no dtvtts ; 
and from this it is but a short ^tep to the asuras that 
are opposed to the gods.'* * 

The old contrast between cmtra and deva was wrought 
out and accentuated quite differently on ^Iranian soil, 
^hile in India the entire revolution took place in a blood- 
less manner wholly within the realm of ideas, the old 
antithesis led to an open quarrel among the Aryans of Iran. 
In the background of the picture of Zoroaster’s times set 
before us in the G&tlnts we see the people divided 
between two opposing and hostile cults, the watchwords of 
whiqji are ahum on the one hand and daioa on the yth^\ 
How it is that matters had come to this pass l^maii^ 
obscure, for wc havejjho source of^ information to take us 
further back. The opposing parties are not separated by 
distance in space or by differing nationality, but occur side 
by sido. “Hard by the believer in ahura dwells the 
worshipper of the daem * complains Zoroaster. The em* 
tire people seems broken up % the religious difference. 

ft is difficult to focus the scattered references in* the 
G4thas so as to obtain a clear picture of the time. Only 
this much is cleai* that in Zorot&ters dSy not two cults only 
but two stages of culture are struggling for the mastery. 
The ahum worshippers represent the higher phase; they 
are breeders of cattle, and the care of the cow Is to litem a 
sacred duty. The worshippers of the fiaevas maltreat the 
animal and slaughter it in their sacrifices, ^jjTe perceive 
that the higher ethical tendency of the old ctsura faith is 
producing its effects in the higher degree of culture. c£ the 
believers in Ahura, while the worshippers of the daevas 
stand on a lower grade. • 

It is to this period of religious ferment that Zaroaitfirtf 
appearance on the scone belongs, ft is mot ho who has 
evoked this religious conflict of parties, as the common 
assumption is, and juslfas little is it he who m Ahura 
with thf 5 epithet of Mazd&o off&rs a new gt>d to his people 
Ho strikes decisively into the existing struggle, mounts to 
the position of spiritual leader of the ahum party* and 
make? the battle a victory. AS motet (Indian hotd), for so 
he calls liimfelf, the first in Tmk of the old Aryan priests, 
p he had all thfc greater opportunity to make his* views 
known in matters of religion. Mankind hid been brought 
face to face with a c^ticaF dboice, that of electing between 
r two radically opposed confessions of faith, without having 
any clearness as to the lasting consequences of the 
momentous step. He determines to save them, to lead 
them to a right choice, for he sees further than they, and 
believes himself to be initiated into the secrets of the god- 
head and of the life to come. What the other party 
worship as gods under* the name of dafoa are in reality 
powers by whom unwitting mankind are led to their 
destruction —evil powers, false go6s, devils. Such is the 
position from which all Ms teaching starts ; and thus the 
change in the conception of claim was a natural develop- 
ment. From the daivets proceeds all the evil in the world. 
But his speculation does not stop here. The daivas them- 
selves anon become manifest to him as being but the instru- 
ments of a higher principle, called by him for the most 
part J&ny (falsehood, deception), and more rarely Angrd 
Maiftyii&h) that is the spirit enemy, Ahriman. This Ahri- 
xnau or %vil principle is the most characteristic product of 
Zoroastrian speculation. From the schism or religious 
duaijsm of his time he derived the idea of that dualistxc 
scheme of the universe which has impressed its character 
upon the ‘whole of the religion called by his name. f 


Zor.oASTrJAX Doo.tkimj. 

The fundamental idea of the Zoroastmu < iced K dualistic. At 
the beginning of things tlieie existed ri\o spiuts — Ahuio M i/duo * 
(Ormuzd) and Angle Mainyush (Ah Liman)— who lepicstntid nood 
and evil (Yai>nu, 30, 3). The existence ot cul m the woild is thus 
pi csuppo&ed from all eternity. Both bpiiits possess cuahvt \rnur, 
which tnanifests itself in the one positively and m the othu n* gi- 
tively. Ormuzd is light andjiie and all that is pirn and good, — 
ill the ethical vjorld law, older, and tiuth ; his nntifln ds is daik- 
ness, filth, death, all tliat^s cv ll in the voild, law U smks^ and In s. 
When the two are sj^ikeu of as yCtm ^ £ a pair”), tin- is not to he 
interpietcd as meaning that they are twins: 1 it -xinidy u< notts i • 
duality, an opposed eou$>le,«a Oonndca, The two -.pints hid uu 4 «l 
then couiuei balanced one another. The ulliinate tuunipli ot tin 
good spirit is *n ethical demand of the lthgioiis loom lou-au ^s and 
the auinteftsen.ee of Zoroastei’s levelation. 

# Tlie evil spint with hisjvkked hosts appeals in tlie Uaihas mm h 
less cndovvufl with the attubutes ot.ixusoualily than <ines Alum 
Mazda, within the *voild«of llie^good Wnuu/d !■> Lmd md 
God alone. In this sense Xoioastuamsm is ottui leienf d to as th< 
faith of Ormuzd or a& Mazdaism. Oimu/d in his o\ tin d map -ty 
is the ideal figure of an Orientarking. Of other gods bcsid* him 
the doctrine of the Gathas knows no{hint>. The nitmal and 
symbolical gods of th$ popular beli<f have no plate in if. Vet 
Ormuzd is not alone in his* doings and p ouilicts, but has in cou- 
junct&n with himself a $umhci of gtnii— lor the most put ]u- 
sonifications of ethical ideas. These me his crentuus, his indm- 
mentib, serv^nk, and assistants, like the nuuisfr rs ol an autoi ratio 
sovereign. They aie eompiehended under the gun nil name of 
^ neshd immortal holy ones ”) and aie the pi otoly jk *» <f 

tli# seven a nishcapawte of a later date. Tin so mo— (1) Ashein, 
afterwards Ashcm Valiishtcp (Plutarch's aK^Qua), i oue'-poudmg to 
all that is true, good, auu light, — id as ]« actually id* nfiutl foi 
2oroa<?ter, and the embodiment of all that is true, good, and light, 
upright Luv and rule; (2) Vohu Mand (nbota), good mum*, i.i , 
the goofl piinciple, the idea of the good, jjlie puneijd* th Lt oiks in 
man inclining him to wliat is good; (3) hhshatniem, aft* rwards 
Khsluthrem Vairim {ewo[iU\ tlie power and kingdom of Oimunl, 
which have subsisted from the jirst but not in iniegiul < umpletom s S , 
th^evil having crept in like the tares among the wheat : the time 
is yet to come when it shall be iully manifest ed in all it » unelomli d 
majesty ; (4) Armaiti (tro^la), or the spiiit of docility and olx*diem e, 
s^ioken of as d«fUgliter of Ovftmzd and ngaided as 1 ml\ ing In r abode 
upon the earth ; (5) Haurvatat ( TrXonros}, pedeidtou ; (d I Amemtatat, 
immortality. Other ministering angels are (hush T.ish.m ( $, tho 
creator of the covy ”), Geitsli Ur van ( u the genius and defend r ol 
animals”), and the holy sjliiit of Ormuzd, often thought of as ha\ ing 
persona]^existenco. Of the elements iiie alone ( “ Uu sou of Ahma 
Mazda”) receives personification and figmes as his ally. 

As soon as the two at* first absolutely sepainie spirits (eomp. 
mBiuidakish, 1, 4) encounter one another, their eientive activity and 
at the same time their p(*manent conflict begin. The history of 
this conflicffis the liistory^of the worid. A gicat eltfL run^ tight 
through tho world: all ereation divides itsrif into ih.it which is 
Ahura 5 s and that which is Alirmun’s. J^ot that the two spiiits 
carry on the struggle in peison ; they lea\e it to bo fought out by 
their respective creations anjJ. creatures which they send into the 
field. The field of battle is tho present world. 

In the centre of battle is man ; his* oul is the object of the war. 
Man is a creation of Oimuzd, who therefore has tho right to call 
him to account. But Ormuzd created him fjco in hi> detmuhn- 
tion$and in his action s,^vhcreforo he is accessible lo tho influences 
of the evil powers. This freedom of tho will is clearly expressed iu 
Tamer, 31, 11 : “ Since thou, 0 Mazda, didst at tho hisL create our 
being and our souls in accordance with thy mind, and didst create 
our understanding and our life together with tho body, and tvoA'i 
and words iu which man according to his own will can frame his 
confession, the liar and the truth-speaker alike lay hold of the word, 
the knowing and the ignorant each after his own heart and under- 
standing, Armaiti searches, following thy spirit, where mors me 
found.” Man takes part in this conflict by all his life and activity 
in the world. By a tine confession of faith, by every good deed, 
by continually keeping pure Iris body and his soul, he fin pairs the 
power of Satan and strengthens tho might of goodness, and estab- 
lishes a claim for reward upon Ormuzd ; by a false confession, by 
every evil deed and defilement, he increases the evil and renders 
service to Satan. 

Tlie life of man falls into two parts, — its earthly portion ami 
that which is lived beyond tlie grave. The lot assigned to him 
after death is the result and consequence of Iris life upon earth. 
No religion has so clearly grasped the ideas of guilt and of merit 
On the works ofenen hero below a strict reckoning will be held in 

1 Later sects sought^ rise from the dualism to a higher unity. 
Thus the Zamnites represented Ormuzd and Ahriman as twin smis 
proceeding from the fundamental principle of all^Zhvaxia Akarono, or 
limitless time. 
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’ lh nven (according to later mpiesenti lions by Raslinu and Mitlua). 
All thoughts, voids, and deeds of each are entered in tlie book as 
separate items (ddiJua, K.^31, Id ; Vend., ID, 27), all the evil works 
* as debts (iskudd). \\ieke<l actions cannot be undone, but in the 
lna\ urly account < an bo countu balanced by a suiplus of good 
’works. Jt is only in thi^ sense th.it an evil deed can be atoned for 
by a good one. Of a i emission of sins the doctiine of Zoioaster 
knows nothing. Alta* death the soul ai rives at the tin uafa jjo l- 
IttJb or act ouutant’s biidge over which lies the way to heaven. Heie 
tbe st iteuuut of his life account is made out. If l*e has a balance 
of good woiks in his favour, ho passes* forthwith into paradise 
((fat'd (fnnihut) and the blessed life. If hisievil woiks outweigh 
’ liis good lie falls finally under the power of Satan, and the pains of 
hell are his portion ioi ever. Should tilt evil and tli$ good be 
equally balanced, the soul passes an in t&i mediate stage of 
existence (tbe IhunCstaL&n s of tbe Palilavi books) *and*liis final 
lot is not decided until the last judgment. This court of leckqjiii^, 
the jadnunn paituulan^ is called dlrr. *The course of inexoiabi 
law r cannot*! u turned aside botany saciihce or olfeimg, nor yet exen 
by tin* lu o giaee of GiVl. * * * 

But niaif has boon smitten with blindness and ignorance : he 
knows neither the eternal law ^or the thiftgs which await him 
after death. He allows himself only too easily to be ensnared by 
the craft of the evil powers who seek to min bis future existence, 
lie w oi ships and beives false gods, being.unablo to distinguish 
between truth and lies. Therefore it is that Onauzd in his grace 
determined to open the eyes of nn^ikhnfc by sending a piojmct to 
lead them by the light way, the way of salvation. According to 
later legend ( Vd., 2, 1), Onuii/d at first wished to ciftmt this^^k 
to Yima (Jemsliid), the ideal of an Iianian*king. But Ytnra, the 
secular man, felt himself unfitted lor it and declined ?i He cont 
tented liimseli therefore with establishing in»his paradise (varafy a 
heavenly kingdom in miniature, to sewe at the same tinft as a 
pattern for the? heavenly kingdom that was to come. Zoroaster 
at last, ns being a spin trial man, was found fit for the mission. 
Zoioasti r experienced within himself the inward call to seek the 
amelioration of mankind ai*l their deliverance flora everlasting ruin, 
and regarded this inwaid impulse, intensified as it was by means of 
di earns and visions, as being the call addressed to him by God 
Himself. Like Mohammed after him he often speaks of his con- 
versations with God. He calls himself •most frequently manthiwn' 
(“prophet”), raftt (“spiritual authority”), and saoshyant (meaning 
“ he who will deliver,” that is to say, when men come to be judged 
according to tbtflr deeds). # # 

The full contents of his dogmatic and ethical teaching we can- 
not gather flora the G&tliAs. Ho speaks for the j^ost part only in 
general references of tbe divine commands and. of good and evil 
works. Among the foimer those most inculcated are renunciation 
of Satan, adoration of Ornmzd, purity of soul and body, tnd care 
of tbe cow. Wo learn little otherwise regarding the practices con- 
nected with liis doctrines. A ceremonM worship is hardly men- 
tioned. lie speaks moie in the diameter of prophet than in that of « 
h wgiver. The con ten ts of the Gathas ar? essentially eschatological. 
Revelations concerning the last things #nd the future lot, whether 
bliss or woo, of human fpuls, promises for true believers, threaten - 
lugs for misbelievers, his firm confidence as to tho futuie triumph of 
the good — such are the themes continually dwelt on with endless 
variations. * 

It was not without special reason, Zoroaster believed, that the 
calling of a prophet should have taken place precisely when it did. 
It was, he held, tho final appeal of Ormuzd to mankind at largo. 
Like John tho Baptist and the Applies of Jesus, Zoroaster also 
believed that the fulness of time was nmr, that the kingdom of 
heaven was at hantl. Through the whole of tho Gathfis runs the 
>ious hope that the end of the present world is not far off. _ He 
limself hopes along with his followers to live to see the decisive 
turn of things, the dawn of tho new and better jeon, Ormuzd will 
summon together all his powers for a final decisive struggle and 
break the power of evil for ever ; by his help the faithful will achieve 
the victory over their detested enemies, tho daSvct worshippers, and 
render them powerless. Thereupon Ormuzd will hold a judicium 
universale (vtdditi) upon all mankind and judge strictly according 
to justice, punish the wicked, and assign to the good tbe hoped-for 
reward, Satan will be cast, along with all those who have been 
delivered over to him to suffer the pains of hell, into the abyss, 
where he will thenceforward lie powerless. Forthwith begin s. the 
one undivided kingdom of God in heaven and on earth. This is 
called, sometimes the good kingdom, sometimes simply the kingdom. 
Hero tho sun will for ever shine, and all tho pious and faithful will 
live a happy life, that no evil power can disturb, in the fellowship 
of Ormuzd and his angels for ever. 

Zoroaster's teachings show him to have been a man of a highly 
speculative turn, faithful, however, with all his originality, to the 
Iranian national character. With, zeal for 4lre faith, and boldness 
and energy, he combined diplomatic skill in his dealings with his 
ejealfced protectors. His thinking is coi&ecutive, selrrestiainod, 
practical, devoid oif the whole of all that might be called fantastic 


and excessive. * His fonn of, expression is tangible and concrete, 
liis sybtem is constructed on a cleaily conceived plan. 

History and Later Level op mu it of Zoroastrianism . — For tile grflat 
muss of the people Zoroaster's doctiine was too abstract and spirit- 
ualistic. Popular faith instinctively and naturally turns to con- 
crete plastic ioims of godhead bon owed fioni sun uundiiig natuic, 
and thus it came to pass that a number of tho old Aiyan divinities, 
whom the new teaching had driven into the background, were a^un 
restored to tlftir Conner rank, — especially hlithra, the sun-^od. 
Besides him, in the younger Avesta, Aualuta (Anaitis), the goddess 
of the wateis, TiShtrya (Sirius), and other heavenly bodies are in- 
voked with special preference. Tlio Gatlias know nothing of a new 
belief which alteiwaids arose*in the fravashi, or guardian angels of 
the faithful. . Fravashi properly means “ confession of iaitn,” aiql 
when personified comes to be icgaidcd as a protecting spixft. Un- 
believert* have no f/aimhi, 

* On the basis of the new teaching arose a widely spread piicsthood 
(dthravanC) who systematized the doctiinis, oiganized and caniul 
on the woi ship, and laid down tbe minutely elaborated laws foi tbe 
pm dying and keeping puie of soul and body winch aie met with 
in the Yendidad. To the last-named belong in paitiiulai the 
nfimcibus ablutions, bodily chastisements, love of truth, agiiruTtme, 
piotectifcn of useful animals, as dogs and cattle, the destruction of 
noxious animals, and the prohibition eithel to burn or to buiy the 
dead. In thqVorship the drink piepaied from the ha omit (Indian 
soma) plant had a prominent place. The last things and the end 
of the ivoild aie relegated to tho close of a long period of time (3000 
yeais after Zoioastoi), w r hen a new Saosli} ant is to ho bom of tbe 
«eed of Zoioas&r, the dead aie to come to life, and a new r incor- 
ruptible world to begiifc * + 

The religion of Zoroaster, broadly speaking, never spiead beyond 
tbe limits of Iian, although some isolated Turanian stems ran he 
reckoned among those jvho profess it. From t]^c Bast it doubtless 
passed in tbe fust instance into media and thonce into Peisia proper 
(comp. Pebsta, voL xviii. p. 564). In the Peisians of Heiodotus’s 
time we still see the new proselytes who have indeed accepted the 
ciced, ljut not yet without reserve all the religious usages which 
accompany it, and lc^t of all those which run completely counter 
to sacied and immemorial traditions of their time-honouied customs. 
According to Jleiodotus^i. 140), they still retrained from exposing, 
at least from openly exposing, their dead to dogs and vultures, but 
continued to bury them. This w r as practised by the Magi onjy, that 
is, by the priesthood, in conformity with the priestly laws. . The 
Persians, however, made so far a concession to their adopted religion 
•that they enveloped their dead bodies in wax, so that the earth 
not#bo defiled. 

- After tlie fall of the Acfifiemenidce (331 B.c.) Zoroastrianism lost 
greatly in power afid dignity. It was subsequently rehabilitated, 
however, by the Sasanians, under wbpm it reached its highest 
prosperity Protected by this dynasty* the priesthood developed 
mto a completely organized statV church, wdiich wras able employ 
power of the state in ^forcing strict compliance with tho re- 
ligious law-hook hitherto enjoin#d by their unaided cflorfcs only. 
Tlie fbi matron of sects w r as at*this period not infrequent (comp. 
Manicmism). The Mohammedan invasion (636), with the terrible 
persecutions of the follo\?ing ceifturies, was the Joath-blow of 
Zoroastyanism. In Persia itself only a few followers of Zoroaster 
are now found (imKirman aiyl Yazd). The Pahshes (q.v.) in and * 
around Bombay hold by Zoroaster fjg their prophet and by the 
ancient religious usages, but their*doctrii# has reached the stage 
of a pure monotheism. » 

Lihuiture.— See under Zend-Avesta; also Wmdibchmami, ZoroasirMu 
Studien, Berlin, 1863. (K. G.) 

ZOSIMUS,*a Greek historical writer, held public office 
(Photius describes him as “ comes et exadvocatus fisci *’) 
at Constantinople some time in the first half of the 5th 
century. His History which is mainly a compilation from 
previous authors (Herennius Dexipptis, Eunapius, Olympio- 
dorus), consists of sis books : the first sketches very briefly 
the history of the early emperors from Augustus to Dio- 
cletian (305); the second, third, and fourth deal more 
copiously with the period from the accession of Constantius 
and Galerius to the death of Theodosius ; the fifth and 
sixth cover the period between 395 and 410. The work 
is apparently unfinished. The stylo is characterized by. 
Photius as concise, clear, and pure. The historian^object 
was to account for the decline of the Roman empire from 
the pagan point of view, and in this undertaking ho*has at 
various points treated the Christians wjth some unfairness. 

A Latin version of the fffctonf was published by Leunclavius in 
1576 (Basel, fol.), and iu 1581 H. Stephanas added the Greek # text 

the first tw T o books to his edition of Herodian. AH the six books 
•vjere published by Sylburgius in vol. iii. of his Ro manse Histories 
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Scriptures (fr'xri Minorca (Frankfort, 1590). There have been sevcial | 
subsequent editions; that of Beitemeier (Leipsic, 1781) way re- 
edited by Bckker for Niebuhr’s Corpus Su'iptormn Historic By - 
zantim 3 (Bonn, 1837). Zosinius was translated into Fieneh^ by 
Cousin in 1678 ; into English, anoiwmously, in 10S4; and into 
Oeitnau by Soybold and Ileyler in lSu4-5. 

ZOS1MU8, bishop of Homo* from 18th March 417 to 
25Sh December 418, succeeded- Innocent I. <ind was fol- 
lowed by Boniface I. For his \ttitude in the Pelagian 
controversy, see Pelagias (vol. xviii. p. 47!2). He took a 
decided part in the protracted dispute in Gaul as to the 
jurisdiction of the see of Arles over that of Tlonne, giving 
energetic decisions in favour of the former, but without 
settling the controversy. 

ZOftTEItOPS, 1 originally the scientific name d: a genus 
of birds founded by Vigors and Horsfield (Tram. Linn. 
Society , xv. p? 235) on an Australian species called by 
theiQi Z, dorsalis, , but subsequently shown to be identical 
with the Certhia c&rulescens, and also with tke*$ylvia 
lateralis , previously described by Latham. Latterly tile 
name has been Anglfcized in the lame sense, And, whether 
as a scientific or a vernacular term, applied to a great 
number of species 2 of little birds which inhabit for the 
most part the tropical districts of the Old* World, from 
Africa to most of*the island in tlie^ Indian and Pacific 
Oceans, and northwards in Asia through India and China 
to Anmrland and Japan. 

The bird's of thi# group arc mostly of unpretending appearance, 
the plumage above being generally either mouse-coloured or greenish 
olive ; but some are sufficiently varied by the white or bright yellow 
of their throat, breast, or lower parts, and several have the flanks of 
a moio or less lively bay. It is remarkable that several islands 
are inhabited by two perfectly distinct specie*, one belonging to the 
brown and the other to the green section, the former being wholly 
insular. The greater number of species seAi to lie confined to single 
islands, often of very small area, but others have a very wi^e uis- 
tiibutuJSi, and much interest has been excited by the undoubted fact 
that the type-species, Z. csernUscem, has of late years largely ex- 
tended its range. First described from New South Wales, where it 
h. very plentiful, it had been iong known to inhabit all the eastern* 
part of Australia, In 1856 it was noticed by naturalises as olfeuc- 
ring in the South Island of New Zealand, wheji it became known 
to the Maories by a name signifying “ Stranger,” and to the English 
settlers as the u Blight-bpg!y ’ J from its dealing the fruit-trees of 
a blighfjjby which they had Isftely been affected. It %oon after 
apjieareU m the North Island, wnere ri; speedily became commo^ 
and it has thenSb not only spread to tne Chatham Islands, but, as 
Sir Walter Bulier states {Birds ^Zealand, ed. 2, i. p. 79), it has 
been #iet with in considerable numbers 300 miles from laftd, as 
though in see^ch of new cdtntri^s to cognize. Yet this author be- 
lieves it to befindigenous to thowest coast of the South Island, and 
Sir James Heetflr joins in that opinion. If they bo right, it is, 
however, pretty certain that until tbe*year beforemientioncd it must 
have been confined to an oN^mely small district, and the only 
assignable cause of its spreading so rapidly, when it did extend its 
range, is that of a large surplus population unable to find a living at 
home. It is known to propagate at a high rate of increase, and at 
times numbers have been found dead, apparently for want of food. 
In any case it is obvious that this Zosterops muA be a compara- 
tively modern settler in New Zealand. 4 

All the species of Zosterops are sociable, consorting in largo 
flocks, which only separate on the approach of the pairing season. 
They build nests, described as being variously placed— sometimes 
suspended from a horizontal fork and sometimes fixed in an upriglft 
crotch — and lay (so far as is known) pale blue, spotless eggs, thereby 
differing wholly from several of the groups of birds to which they 
have been thought allied. Though mainly insectivorous, the bircts 
of this genus will eat fruits of various kinds and in such quantities 

1 The derivation is faerfip-ypos and whence the word should bo 
pronounced with all the vowels long. The allusion is to the ring of 
white feathers round €he eyes, which is very conspicuous in many species. 

* Xu 1883 Mr Sharpe {Cat. B. Brit Museum, ix. pp. 146-203) ad- 
mitted j|5 specie^ besides 3 more which he had not been able to examine. 

8 By most English-speaking people in various parts of the world 
the fttsvalsnt species of Zosterops is commonly called “ White-eye ” or 
“Sflver-^re ” from the feature before mentioned 

4 Sir W. Boiler says* that he and Mr Gould were able to pick out 
New-Zealand examples from a series otherwise made up of Australian 
apeohnens* Hence it would seem as if a slight amount of differenti- 
ation had beetf set up ; hut the variation would doubtless have beefi 
greater had the species been an ancient colonist. 
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as to be at times injurious. The habits of Z. cxrulcsccns have been 
veil described by Sir W. Bull or ( ut Stipia), ami those ol a spuifs 
peculiar to Ceylon, Z. ceylunensis, by CoL Logge (B. Ceylon, p. 586), 
while those of the widely-ranging Indian Z. pxtlpebroui and of the T 
South- African Z. captiibib have been succinctly ti rated by Jeidon 
(75. Ind % m, li. p. 266) and Mr Layard (B. South Africa , p. 116) re- 
spectively. 

It i& # a rcmaikablo and, if capable of explanation, would doubtless 
be an instructive fact that th* largest knovn species of the genus, 
Z. albigularib, measuring ncaily 6 inches in length, is confined to 
so small a spot as Norfolk Island, vlieic also another, Z . t<nm- 
rostri% not much lessen size, occurs ; while a thiul, of intermediate 
stature, Z. strenua , inhabits the still smaller Lord Hove’s Island. 

A fourth,#?. vatensis, bullitt&e inferior in bulk, is found on one of the 
New Ilcbiides ; bu% after £hes^ giants of their kind, the lest kill 
off consuAnabfy, being from one- fifth to one-thiid less in length, 
aiid *ome of the smaller species haidly exceed inches from cud 
tft end. • 

The afjinitics of ^hc genus Znsterops aro by Tlo means 
clear. Placed by some writers, if not systematic, with 
the Panda z (cf. Titmouse), ^Ly others among the Meli- 
phagidx (cf. Honey-Eater), and again by others with the 
Nectariniidx (cf. Sttnbird)^ the structure of the tongue, as 
shown by Dr Gadow (Mroc. Zool. Society , 1883, pp. 03, 
68, jHL xvi. fig. 2), entirely removes it from the first and 
third, and from most of the forms generally included among 
flie *seconfi. * On the whole it seems safest to regard the 

f enus, attlgasj; provisionally, as the type of a distinct 
kmily — Zosteropidac — as Families go among Passerine 
birds? but, whether thc^Australian genera Me! it hr e plus and 
Plect*orhamp>hm (otherwise Plectrorhynchu) should be in- 
cluded under that heading, as has been done, remains 
to be •proved, and in the meanwhile may be reasonably 
doubted. m (a. n.) 

ZOUCH, Bichard (c. 1500-1661), a distinguished 
.writer on civil and international law, was born at Anstey, 
Wiltshire, about the year 1590. He was educated at 
Winchester and afterwards at Oxford, where he became 
a fellow of ?7ew College in 1609. In 1615 he published 
a poem entitled The Dove, or Passages of Cosmography , 
which he dedfgated to his relative Edward, Lord Zouch, 
warden of the Cinque*Ports. He was admitted at Doctor’s 
Commons in January 1618, commenced LL.D. in April 
1619, and was appoin^d regius professor of law at Oxford 
>in 1620. In 1625 he became principal of St Alban Hall 
and chancellor of thefdioeese of Oxford; in 1641 he was 
made judge of the High Court of Admiralty. Under the 
Commonwealth, having submitted to the Parliamentary 
visitors, he retained his university appointments, though 
not his judgeship ; this last he resumed at the Restoration, 
dying soon afterwards at hi& apartments in Doctor’s 
Commons, London, on 1st March 1661. 

He published Elements j^risprudmtix (1629), Dcscriptio juris 
etjjtfttcU feudal is, sceuwfam consuctudhics Mtdiolani ct Kormmnim, 
pro mtroductione ad j urisprudcntUm AnyUcarum (1634), Le&criptio 
juris ct judicii temporalis , secundum conmctudmes fmdales it Xor- 
mannicas (1636), Descriptio juris et judicii ecclesiastic ! * secmidtm 
canones et conmctudmes AngMcanas (1636), Descriptiones juris ct 
judicUsacri, . . . militaris, , . . maritimi (1640), Juris ct judicii 
fecialis sire jmis inter gentes * . . explimtio (1650), and Bohitio 
gumtioms de fegati ddinquentis judice compctenta (1657). In virtue 
of the last two he has the distinction of being one of the earliest 
systematic writers on international law. 

ZSOHOKKE, Johann Heinrich DanieIi (1771-1848), 
German author, was bom at Magdeburg on 22d March 
1771. He was educated at the cloister school of his native 
place and at the gymnasium of Altstadt. As a youth he 
spent some time with a company of strolling players, but 
afterwards he attended the university of Frankfort-on-the- 
Oder, where, iu 1792, he became a privat-docent. He 
created much sensation by two extravagant plays, Abtillino, 
der grosse Bmdit (1794) and Julius mn Sassen (1796), 
the success of whiA shows how urgent was the need for 
the elevating influence of the dramatic writings of Goethe 
and Schiller. The Prussian Government having declined 
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to make him a full professor, Zschokke in 1795, after some 
time spent in tra^ el, settled in the Orisons, where, in asso- 
ciation vitli the burgomaster T&eharner, he conducted an 
educational institution in the castle of Keiehenau. In 
recognition of Ids services the authorities of the Qrisons 
ga%e him the rights of a citizen, and in 1798 he associated 
his name permanently with the country by the publica- 
tion of Ids Gnchiclite des Freisfaats der drei Bwide m 
Jibuti en* The political disturbance# of this year compelled 
him to close Lis institution ; but, beiiljg a man of great 
resource and energy, he was able, jluigug the revolutionary 
period which now began in Switzerland,* to enter upon a 
new and more important career. He was sent as & deputy 
to Aaruu, where he was made head of the educations! de- 
partment^ Afterwards h$ was senl as Government com- 
missioner to Gntervalden* and hi* authority was intimately 
extended \>ver the cantons of TJri, Schwyz, and Zug. In 
lids high office Zschokke 4istinguished himself by the 
vigour of his administration and by the enthusiasm with 
■which he devoted himself to th* promotion of the interests 
of tlie poorer classes of the conftnunity. In 1800 he re- 
organized the institutions of tl^e Mian cantons, and then 
he became lieutenant-governor of the cantpn^of Basel* 
Zschokke retired for a while from public life when the 
central Government at Bern proposed to *e-t*?ablish th* 
federal system, but after the changes effected by Bon|pai*te 
he entered the service of the cantoi of Aargau, with which 
he remained connected. In 1801 he attracted attention 
by his Gesehi elite vom Kampfe und Untergangeder schwei *- 
erhehen Berg- uml Wald-Cantone . Through his Schweizer- 
f>ote< the publication of which began m 1804, ho exercised 
a wholesome influence on public,affairs ; and the like may 
be said of his Miscellen der neuesten Welihunde , issued frtm* 
1807 to 1813. In 1811 he also started a monthly peri- 
odical, the Ffheiterutigen. He wrote various historical 
works, the most important of which is Des Schwei zerlandes 
Gesekiehte far das Schwizervolk , published *in 1822. He 
was also the author of BUder aus* der Sthweiz, and of a 
series of popular tales which greatly extended his Reputa- 
tion,—^/* Creole , Almnontade, Jonathan Frock , Das Gold- 
macherdorf, and Metier Jordan . la Stunden der Andacht, 
which was widely read, he expounded in a rationalistic* 
spirit what seemed to him the fundamental principles of 
religion and morality. Selbstschau is a kind of autobio- 
graphy. Zschokke was not a great original writer, but 
ho secured for himself an eminent place in the literature 
of his time by his enthusiasm for* modern ideas in politics 
and religion, by the sowfd, practical judgment displayed 
in his works, and by the energy and lucidity of his style. 
He died on 27th Jttnc 1848. * m 

An edition of liis^electcd works, in for$ volumes, was issued m 
1824-28. In 1851-54 an edition in thirty-five volumes was published. 
There arc biographies of Zschokke by Munch and by kmil Zschokke. 

ZGCCARO, or Zqcchero , 1 the name of two Italian 
painters* 

I. Taddeo Zuccaro (1529-1566), one of the most 
popular painters of the so-called Roman mannerist school, 
was the son of an almost unknown painter at St Angelo m 
Yado, called Ottaviano Zuccaro, where he was born in 
1 529. While yet a boy Taddeo found his way to Rome ; 
and, though suffering great hardships from poverty and 
want of friends, he succeeded at an early age in gaming a 
knowledge of painting and in finding patrons to employ 
him. His first start in life, while ^only seventeen years 
old, was due to a pupil of Correggio, named Danicle da 
Parma, who engaged him to assist in painting a series of 
frescos in a chapel at Vitto near Sora, on the borders ox 
the Abruzzx. After that Taddeo returned to Rome m 
1548, and began his career as a fres co painter, l»y cxecut- 
• * So spelt by Vasan. 


ing a series* of scenes in monochrome from '’tlie life of 
Furius Camillus on the front of the palace of a wealthy 
Roman named Jacopo Mattei. From that time his success 
was assured, and for the rest of his short life he was 
largely employed by the *popes Julius III. and Paul IY, 
by Della Rovere, duke of I^rbino, and by other rich patrons 
of art in Rome and elsewAere. His best frescos word? an 
historical series painted ^on the walls of a new palace at 
Caprarola, buifl; for Cardinal Alessandro Farnese, for which 
Taddeo also designed a great quantity of rich decorations 
in stucco relief after the atyle of Giulio Romano and other 
pupils of Raphael. Nearly all his paintings were m fresco, 
very large in scale, and often in chiaroscuro or monochrome; 
they wer^ more remarkable for rapidity of execution and 
a certain boldness of style than for any higher qualities. 
The very great estimation in which Tadcled’s frescos were 
held is a striking proof of the very rapid degradation of 
taste Vhich took place during the second half of the 16th 
century. His work is mannered ift style, artificial and 
pompous in* conception/ and lacks a’by close or accurate 
knowledge of the human form and its movements. The 
long chapter which Yasari devotes to this painter and bis 
^rother Fedarigo is only one of many examples of the 
writer’s habit of giving uudi& prominence to the artists of 
his own time anfl school. Taddeo Zuccaro died in Rome in 
1566 ; he is buried in the Pantheon, not far from Raphael. 

Taddeo’s easel pictures are 4e&s common, than his decorative 
frescos. A small painting on copper of the Adoiatipn of the 
Shepherds, formerly in the collection of James II., is now at 
Hampton Court ; it is a work of very small mciit. The Caprarola 
frescos «vere engraved and published by Planner, IUustri Futti 
Fctrnedani Coloriti nd Leal Palazzo di Caprarola, Borne, 1748-50. 

II. Federico Zuccaro ( 1 543-1 609), the younger brother 
and pupil oi*Taddeo/was bom in 1543. In 1550 he was 
placejl under his brother’s charge in Rome, and during his 
lifetime^ worked as his assistant ; he completed the Capra- 
^rola frescos, which were unfinished when Taddeo died in 
15($. Ip a short time Federico attained to an eminefibe 
far beyond his very iiffiited merits as a painter, and was 
perhaps the most popular artist of his generation. Prob- 
ably no other painter has everjpro<%iced so many enormous 
frescos crowded jrith figured on the most colossal swale, all 
tiecuted under the unfortunate delusion, common in his 
time, that grandeur of effect* could be attained merely by 
great* size combined with extravagance of attitude an*l ex- 
aggeration of every kimd. Federigo’s first work of this 
sort wa $ the completion of the painting of the dome of 
the cathedral at Florence, under the patronage of the 


guage about his more successful rival. The inner surface 
of this beautiful cupola was disfigured by Federigo in the 
most tasteless Vay. Regardless of the injury to the appar- 
ent scale of the interior of the church, he painted about 
300 figures, each nearly 50 feet high, sprawling with 
violent contortions all over the surface. Happily age has 
so dimmed these pictures that their presence is now almost 

harmless. » . * ^ _ 

After this achievement Federigo was recalled to Rome 
by Gregory XIII. to continue in the Pauline chapel of the 
Yatiean the scheme of decoration which had been begun 
by Michelangelo during his failing years. A quarrel which 
arose between the painter and some members of the papal^ 
court led to Ms departure from Italy. He first visited 
Brussels, aud there made a series of cartoons f*r the 
tapestry-weavers. Thence, in 1574, Federigo passed fiver 
to England, where his fame was already known, «b that 
lie at once received a large number *of commissions to 


~ l Engraved by Verfrue. 
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Bacon, Bir "Francis Walsingham* Lord High Admiral 
Howard, and others. A curious full-length portrait of 
Elizabeth in fancy dress, now at Hampton Court, is attri- 
buted to this painter, though wy doubtfully. Another 
picture in the same collection appears to be a replica of 
his painting of the Allegory of Calumny, as suggested by 
Lucihn’s description of a celebrated work by«Apelles ; it 
was the satire in thib directed against some of his courtier 
enemies which was the immediate cause of file pope’s dis- 
pleasure and Federigo’s temporary exiA from Borne. His 
success as a painter of portrait* and "other Tvorks in oil 
was mons reasonable than the admiration expressed for his 
colossal frescos. A portrait of a Man with Two Dogs in 
the Pitti Palace at Florence is a work of some read merit, 
as is also the Dead Christ and Angels in the Borghe&o 
Gallery in Borne. After a short exile Federigo was 
pardqped by the pope and recalled to Borne to finish his 
work on the vault of the Pauline chapel. In 1585 h£ was 
invited by Philip II. o# Spain to decorate the new Escoriaf 
at a yearly salary of 2800 crowns. *He accepted this offer,* 
and worked at the Escorial from January 1586 to the end 
of 1588, when he returned to Borne. He there founded 
in 1595, under a charter confirmed by Sistfus V., the 
Academy of St Luk$, of whicl^he was j&e first president. 
This is still the chief academy of painters in Italy, and 
its organization suggested to Sir Joshua Reynolds his 
scheme for found&ig the English Royafr Academy. 

Federigo, like his contemporary Giorgio Vasari, aimed 
at being an art critic and historian as well as a practical 
artist, but with very different success. His chief Jjook, 
L’ldra de’ Plttori, Sculton, ed Architetti ^Turin, 1607), is a 
senseless mass of the most turgid bombast. Little can be 
said in praise of his smaller works, consistfiig of two 
volumes printed at Bologna in 1608, describing his Jdsit 
to Parma and a journey through central Italy. 

Federigo was raised to the rank of a cavciliere not long 


mann (Rudolph’s son), whose death in 1281 prevented the mairiago 
taking place. The town of Zug was governed by a mayor, appoint* < l 


-UAJ.OUUL uu UUD icouii. ujl ct vuuuncre uub 1UJJ.X i m n i i T « . „Y } 


For both Taddeo and Federigo Zuecaro, see Vasaii, pt. iii., and 
Lanzl, S tor in £Utonca, Roman School, epoch iii* (J, H. M.) 

ZIJO, 1 a canton of Switzerland, ranking as eighth in 
the Confederation. It mckftlgis the districts roiSnd the 
Lake of Egeri ^nd on both shores the northern half oi 
the Lake of Zug, and is the* smallest undivided canton 
both jn area and in population Its total area is 92*3 
square miles,*? 5 of whiclfarej, classed as productive (forests 
12*5), while bf.the rest 13 are covered with lakes. The 
"highest point in the canton is tlpe Wildspibz (5191* feet), 
the culminating peak of 4it|Rossberg ridge. The popu- 
lation was 22,991 in ^880, an increase of 2001 on that of 
1870, the numbers of men aiffi women being nearly equal. 
German is the native tongue of 22,592, and 21,7 34 aro 
Roman Catholics. Till 1814 Zug was in the diocese of 
Constance, but on the reconstruction of the diocese of 
Basel in 1828 it was assigned to it. The capital is Zug 
(4924 inhabitants in 1880); Baar has a population of 3896. 
The territory of Zng fi very fertile and the population* 
mainly agricultural. Cattle and fnjit are among the chief 
articles of Export, much cider and “ kirschwasser ” being 
manufactured. The town of Zug is connected by railway 
with Lucerne and Zurich, and a railway is planned to 
Arth, which will connect Zug directly with the St Gott- 
hard line. On 5th July 1887 a landslip carried the houses 
a small portion of the capital, as in 1435, into the lake. 

The town of Zug is first mentioned in 1255. In 1273 it was 
Ha P sbur S from Anna, tho heiress of Kyburg 
^ ^berhanl, head of the cadet line of Bapsbuwr ; anti in 
1278 parfiof its territory (the valley of Egeri) was pfedgedby 
Rudolph as security ^ portion of the marriage gift ho promised 
to Joanna, daughter of Edward I. of England, betrothed to Hart- 

1 Its name been rather tactfully derived from #i fibohrag ” me ms 

w hard of fish. ” 
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landsgemeinde,” but weie governed by' 
bailiff, a^so appointed by the Ilapsbuig* ; these weio known as tbe 
“Au&sor Amt,” and were always favourably disposed to the Con- 
fedeiatcf. Duke Leopold of Austria was defeated on 15th Xovembt r 
1315 by the Confederates at M<h gar ten Pass, in the tenitoiy of Zug 
(see Swiizerlakd, vol. xxii. p. 783 sq.). On 27th January 1352 
both the town of Zng and<thc Ausser Amt onteied the Confed» ra- 
tion, the latter beingeieceived on exactly the same tcims as tin 
town (and not, as was usual in the case of coiuitiy districts, as a 
subject lai*d) ; but in September 1352 Zug liad to acknowledge its 
own lords again, aifd in 1355 to break off its connexion with the 
League. But £bout 1364 the tow T n and the Answer Amt were ie- 
covered for the League by the men of Selnvyz, and fiom this time 
Zit* took part as a lull member in all the acts of the League. In 
1379 the eim)eior Weneeslaus exempted Zug fiom all t\t«vual juns- 
dictions; in 1389 the H5psbut*gs lejtiounced their claims, if saving 
only (in the tieaty of 1394) an annual payment ot twenty silver 
marks, which came to*an end in JA15. In 1100 'Woneeslaus gi\o 
all criminal jurisdiction to the town only. The Ausser Amt then, 
in 1 104, claimed that the banner and seal of Zug should lx* kept 
in one of the country districts, ^and were supported in this <Iaim 
by Scl^wyz. The matter wa* finally settled by arbitiation ; tin* 
banner, &e., was to be Left in jfcho town (access being allow ul to 
the others), whilst tho Ausser Amt was fined and Svhw>z also. 
Hfifllfy in I415*the light of electing their land.immanu was gi\< n 
to Zug b/tha Confederates, and a share in tho criminal jurisdiction 
wfcs granted to*the Ausser Amt by Sigismuml. In 1335* Zug joim <1 
th league of the SwaWan cities against Leopold and sluied in ilm 
victory^ Sempach (9th JujtflS&G), as well as in the vaiious Aigo- 
vian (1^15) and Thurgovian (1460) conquests of the Coufedciatt s 
and later in those in Italy (1532), having already taken luit in 
tilts occupation of the Val d’Ossola (1110-11, 3417*22). Ihtuum 
1379 and 1470 Zug had acquired ramus distiicts in h«r own 
neighbourhood, which were nil^l till 1778 by tho town and the 
Ausser Amt as subject lands. 

At the time of the Reformation Zug clung to the old faith and 
wa«% member of tho “ Chmtliche Vereinigung ” of 1529. In l,>d 
Zug became a member of the Golden League. Fiom 1720 to 1736 
the canton was ^listraotcd by violent disputes as lo the distubuiion 
of the French pensions. In 1798 it opposed the Flench, fonmd 


— — — capital) *** 

Helvetic lepublic. • In 13q3 it regained its independence as a seiu- 
rate canton, and by the constitution of 1815 tho , *laudsg<*inoin(lc * 
or asscmMy of all the citizens (existing for both districts since 1352) 
became a body of electors to choose a cantonal council The icfoi m 
movement of 1830 did not affect the canton, which in 1833 was a 
fuemher of the Sondcrbund and shaiod in the war of 1837. Loth 
in 1848 and jp 3874 it votol against tho acceptance of the Fodoul 
constitutions. In 1848 th* remaining functions of the “lands- 
gememde ’were abolished by the Liberals^ 11^ pi o sent constitu- 
tion dates from 1873-76, and was amended in lb8l. Tliore i.s i 
legislature of seventy-three members, fifty-eight (one to every 300 
inhabitants) elected in the Communes and fifteen by the whole 
population, both classes holding office for three years ; the execu- 
tive, of seven members, is elected by the communes for three vears. 
13y the “facultative or optional referendum,” in case of a demand 
by one-third of the members #f the legislator assembly or by 5U0 
citizGxs any law, and any resolution involving a capital expendi- 
ture of 40,000 or an annual one of 10,000 francs, must be submitted 
to a direct popular vote. 

ZULLA, as Salt writes the name, or ZOxa (Thulla, 
Dola), as it is also written, is a village near tho head of 
Anrtesley Bay on the African coast of the Red Sea. It 
derives its only interest from ruins in its vicinity W which 
are generally supposed to mark the site of the ancient em- 
porium of Adulis ( ASovAts, ASouAet), the port of Axuin 
and chief outlet in the early centuries of our era for tho 
ivory, hides, slaves, and other exports of the interior. 
Cosmas Indicopleustes saw here an inscription of Ptolemy 
Euergetes (247-222 b.c.); and hence, as the earliest men- 
tion of Adulis is found in the geographers of the first cen- 
tury after Christ, it is conjectured that the town must have 
previously existed under another name and may have been 
the Berenice Rinchrysus of the Ptolemies. Tho ruins in 
question, which are %ot very extensive or remarkable, are 
described 4>y Ruppel, # jfe^ m Abymnien, l 260 (1838); 
see also Rohlfs in Zeitschr, d Gesdl. f. ErdScmde in Berlin, 
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iii. . . . (180M, and, for further references to ancient and 
modern sowccs, the editions of the PerijAus by C. Muller 
((liny. Ch\ Mui i. 259) and Fabrieras (1883). An Italian 
protectorate over the distiict of Zulla was proclaimed in 
1888. 

ZULULAND, a territory of South Africa, lying to the 
north of the colony of Natal, ■with a coast-line of about 
130 miles (&co v>l. i. ph II.). ft is occupied chiefly by 
Zulu tribf s ; 1 >at since its conquest by England in 1879 a 
Boer republic, known as the New Iiepribiic, has been carved 
out of it, which extends into the^ei^re of the country from 
the Traitvu.il on ilsnoith west, ajiri comprises an^irea equal 
to nearly one-half of the remaining portiofl of*Zululand. 
This portion is composed of a strip of country adjaoeryfc to 
,\atal, l^inu* to the soutlj of tho Umhlatuzi river, and The 
dUtiicl e\ tend irn* aloiiiftlie confjt to ihe north df that river 
fora distance inland utrying from 50 to 70 miles. The 
former piece of country Lam been known since 1882 as the 
Zulu llestrve. ft i* bounded on tlie south-west by the 
Tugela, Buffalo, and Blood risers, thg last-named being one 
of the borders of the TransvaalTRcpul die. 

Zululand present* uuy \^ied physical features: undu- 
lating country covered with mimosa “ bush,” in somg pajtd I 
way densely, alternates with wild ami fantastically broken*' 
m eiicry, and thickly-wooded precipices and Ravines, a*id 
these again with grass-clad hills. Twt> considerable fofests 
exist in tlie country, — one, theMngome Forest, Tying in 
northern Zululnud, just within the territory recently ceded 
to the Boers, the other upon the Natal border. These pro- 
duce tlie varieties of timber mentioned under Natal. Tlie 
wholesale destruction of woods for domestic purposes, 
which lias robbed that colony^of much of its beauty, and 
U believed to have seriously af^eted its rainfall, ha^i»ot 
proceeded wry far at present in Zululand. The mineral 
resources the country have yet to be investigated, but 
gold has been recently found in the Reserve. The rivers, 
like those in Natal, are rapid streams jf small volume,- 
r inning over rocky bods; the ^ vor most 

considerable. The climate dilfers but little from that of 
Natal. The country is very healthy for the nfost part; 
but horse sickness prevails in the<*ralleys in the hot season, 
and the swampy neighbourhood of >St Lucia Bay, a lagotif 
h iug at the mouth of the Umfolosi river, is ^inhabitable, 
Like the Natal natives, the ZuiilS cultivate the ground very 
supoi fieially, planting maize, gourds of several kinds, and 
a grain from which a light beer is prepared. Cattle, the 
sole wealth of the people, were^at one time very numerous 
in the country, and alTo goats. A few of the chiefs use 
horses. 

Long after 1% game had become scarce in Natal, Zulu- 
land offered e&ieHonfc opportunities to the sportsrmti. It 
still lias antelopes of various kinds, including a few koodoo, 
and, at the mouths of the more northern rivers, hippopota- 
muses ; but the buffalo and rhinoceros are not met with 
farther south than the densely-wooded hills near the Um-^ 
foiosi river. The lion is not seen south of the Lebombo 
Mountains in the north of Zululand, but the leopard and 
smaller carnivores are plentiful enough in the country, 
Its natural history is similar to that of Natal ; but indica- 
tions are not wanting in its fauna and flora of its closer 
proximity to tlie tropics. 

Language * — With the exception of the tongues spoken by the 
Hottentot- Bushman tribes of the south-west, the languages of Afi lea 
from about 5° uorth of the equator southwards are now recognized 
as forming one great family, for which the designation Bantu has 
been adopted, the word abetntu in Zulu and other members of tho 
group denoting “people ** (plural inflex aba, root ntu). The Zulu 
tongue, as that of a conquering and superior iwce, extends beyond 
the river Zambesi, and is often understood even where another 
language is the vernacular. In tho kingdoms of Lobengula and 
Umzila it is the language of the ruling*elasses. PhTielogists speaks 
highly of tho tJfauty and flexibility of the Bantu languages, and 1 


of their grammatical structure. To the student of comparative 
philology they oiler a field of inquiry of tlie highest importance, bo*tli 
on account ot the vast domain occupied by them and of the deep 
insight they aifoid into the btructuie and growth ol human speech 
m general. Thb gieat linguistic family occupies about one-half of 
Afnca, extending from neairtlie Niger delta iu the noitli-west, and 
from Lake Albeit Nyanza ^farther east, to the south-eastern ex- 
tremity of the continent. Itlthus comprises such widely separated 
peoples as the Ba-Baiaini anxcBa-Kwiri of the Cameioons legion and 
the Zulu-Kaffxes of tlie souin-cast coast on the one hand, and on the 
other the Wa-Utanda of the Somerset Kilo and the Oya-Hercio of 
Lamaraland on the south-west coast. But, notwithstanding this 
widespread i^uge, and although none of the dialects have possessed 
any written standard till <fuite i<*cent times, being in fart cvcqy- 
wheie spoken lay peoples of low cultuie, the Bantu is distinguished 
above all other great linguistic families, except peihaps the Semitic, 
lor its {^tonislung homogeneous diameter. So close is the icsem- 
blanco the different branches hear to each other that philologists 
have been able to dosciibe in broad tiaits the moio salient leatuich 
of the phonetic system, structure, and syntax common alike to all. 
They speak unconsciously of the Bantu language, as if it were evciy- 

he #e essentially one, and this surprising uniformity is i effected in 
the gfogiaphicai, and especially tho ethnological, terminology of 
the southern half of the continent. Ttus the national or tribal 
place prefix^n its various*dialcetic foim£— bit , ama, bm 9 vua, 
ova, ica , mu, <tj>, &c., — is of constant occurrence throughout the 
whole of this legion. 

Their close uniformity is further shown in their common phonetic 
system, wlufth is at once simple and haimonious, requiring all 
voids to end in a v^wel, lejetoig all co^onantal juxtapositions, n 
except a few characteristic nasal combinations, such as ng, mb, ml, 
nf, nw, mf, nl, ns, thi owing the accent as a lule on the first vowel 
of the stem (mtso), and lastly lcpelling all harsh sounds, except the 
three intruding IIottTntot clffks in the Zulu-Tvaffre group. Nearly 
all the consonantal sounds, ranging from about eighteen to twenty, 
occur in English, while the vowel system everywhere corresponds 
to that of Italian. But the most marked featuie of the Bantu 
tongues is their so-eallcd alliterative concord, which has been com- 
pared both to the gander concordance of Aryan and the progiessive 
vowel harmony of bj^al- Altaic. But it differs from the former 
inasmuch A it is initial and not final, and extends to the veib as 
well as to noun, a^ctii e, participle, and pionoun, as if wo should 
say*i» Latin, Comma mea pulchra, ama cum. Thus, inlhc Kongo 
dialect, c lintuku kicil'n kuividuh c„ono lisolohele— “the coat you 
lost yesterday it turned up.” It differs from the Uial-Altaic system 
inasmuch as the concordance is fegulated, not by the root towel 
influencing those of thcfagglutinatal postfixes (see Dual- Altaic), 
but by the piefbfod particle, the true nature of which has not yet 
been determined. But a eomparatrgi study of the Bantu tongues 
shows that in the aiclraie language alienee all descend each noun 
had a proper pi^fix of its o*n, which prefix determiiiid both the 
class to which the noun belonged and the concordance of all wonls 
in the sentence dependent on £hat noun. That such is the correct 
vi«v is evident from the fatt that, even wheie the noun has lost 
its prefix, as sometimes happens, tii£«prefix nevertheless ^appears 
in the dependent adjective, thu» revealing its original form. We 
see, for instance, that nti- “tree ” was origina^yln tho plural mi- 
nti, because the following adjective still takes mi, as in nti mandu'elq 
= “ small trees?” Bleek, the true founder of Bantu philology, has 
determined in the organic langbU^o eighteen Sxcli prefixes which 
still persist to a greater or less extent in the different branches, and* 
have in some oven been addc% to, as fi, for instance, m Kongo 
(W. H. Bentley). The analogy of tills alliterative concord with 
the so-called*Aryan grammatical gender is obvious, showing that 
the Aryan languages themselves were originally non-gender lan- 


of the term. Hence also the extraordinary phenomenon of sex in 
this system apparently applied to inanimate objects. 

Another remarkable feature of Bantu grammar is the wonderful 
development of verbal inflexion, which is both final and initial. 
The final, which in some groups yields as many fis 300 distinct 
forms, each conjugated throughout, belongs to the verb itself m 
its various active, passive, middle, negative, repetitive, reciprocal, 
causative, and othor meanings. The initial expresses mood, tense, 
person, number, and allitem tive concoid, and tlie whole system is 
immensely complicated by the fact that, as in Basque, the Caucasian, 
American, and some Ural-Altaic languages, the verb incorporates 
the direct pronominal object. Thus: ikuntala— I-seediim ; 
tvkutala^ “ we-see-you ; ” bckmtala- = “ they-see-tliein* and so 
on. Hence the form Tcmionda = c< to-see-her,” for instancy wnll be 
coniugated throughout, the result being a luxuriant growth of verbal 
forms fully comparable to that of the rietyst Ural-Altaic languages. 

Bleek lias subjected to a comparative study twenty -five mem hers 
of the family, selected from almost every region that had been ex- 
plored up to his time (1862). Since then further*geograpMcal dis- 
covery, especially in the Congo and Ogoway basins, has revealed 
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many more "Bantu tongues, of which,. however, too kittle is known 
to determine their mutual relations with any pretence to accuracy. 
Hut, although any attempt at a strictly scientific classification 
would consequently be premature, the subjoined table, based on 
geographical distribution, will be found convenient for tlio purpose 
of reference . 1 I 

N( uitii-W RbT Group (Cameroon* /nd Ogo w t ay-Gaboon Basins). 
— lla-Kisk, Ba-Farami, Ba-Mbuku, f\Iu-Fundu, Dwalla, Wuri, Ba- 
Kolro, Ba-Kwiri, Ba-Eundu, Mpongfo, Benga, F 6 raandian, Ba- 
ltic, Ba-Ngwe, Ivili, Ajuma, Fan (?), A-Shongo, Okando, Cabinda, 
(Ba-Fyot). , * 

Conuo Group. -Yua-BTyamezi, Vua-Tuzi, Yua-Hha, Vua-Fipa, 
Yua-Vixiza, Ba-Regga, Ba-Ngala, "\Va*Buma, Ba-Bejnba, Wa-Biza, 
Yua-Rua, Ma-Rungu, Ba-Songo, Kh-Lunda, Mboshi, Ba-Mbu, 
Kloko. * 

South-West Group (Angola, Damaraland).— Mu-Sorongo, 
Mu-Shicongo, Kongo proper, (S. Salvador), Bunda, Ba-^ano, Ba- 
Bwero, Ganguolla, Libollo, Mu-Ndombe, Ba-Kwando, Ba-Simba, 
Ova-Mbo (Ovampo), Ova-Hcrero. 

Zambesi GuoUfc. — Amboella, Ba-Lunda, Ba-Yiko, Ra-Najoa, Ba- 
Toana, Ba-Kuba, Ba-Rotse, Ba-Toka, Ba-Sliukulompo, Ma-Kalaka, 
Ma-Shona, Ba-Nyai, Ma-Nyanja. * * 

South Central Group (Bechuana and Basuto Land^.— Ba# 
Rolung, Ba-Tlapi, Ba-Kafla, Ba-Mapela, Ba-Hlokoa, Ba-Soetla, Ba- 
Suto, Ma-Kololo. * * 

South- EA vS tern Group (Zululand, Natal, Kaffraria). — S ee 
under article Kaffraria. 

Eastern Group (Gasaland, Mozambique, Zanzibar Coast, 
Equatorial Lakes). — Oliobi, Ma-Kwakwa, Ma-Gwafcza, Ma-Long-, 
w.i, Ba-Hlengwe, Bila^Kulu, Ma-lfflonda, G^a-Tevi, Ma-Kua, Ma- 
Ngwaugwara, YLa-Taanbwe, Wa-Nindi, Ma-Wa, Wa-Hiyao (Yao or 
Ajawa), Ma-G<inya, Wa-Swaheli, Wa-Segua, W a-Sambara, Wa- 
Zaramo, Wa-Kamba, Wa-Nika, Wa-Pokomo, 

The pedigree an5 affinity of tliC Zulus, that is, the northern 
branch of the Zulu-Kaffre group, aro given under Kaffraria. 
Here it will suffice to add that since the establishment of the Zulu 
military ascendency early in the 19 th cent ary various Zulu hordes 
have successively invaded and overrun a great part of south- 
east Africa, as far as and even hey ond the take Nyassa district. 
Throughout these regions they aro variously known as Ma-Zitu, 
Ma-Ravi, Ma-Ngone (Umgone), Matebele (Ama-NdeTjeli), Ma-Viti, 
and Aba-Zanzi. Such is the terror inspired to those fierce wafriors 
that marfjr of the conquered tribes, such as the Wa-Nindi of Mozam- 
bique, have adopted the very name of their conquerors or oppressors. 
Hence the impression that the true Zulus are far more numerous 
north of the Limpopo than has^ver been the case. In mpst pte*^ 
they have already become extinct or absorbed in the surrounding 
populations. But they still hold their ground as the ruling element 
in the region between the L^npopo and the lower Zambesi, which 
from them takes the name & Majpbelcland, and which, l^ku Zulu- 
land itself* has recently (1888) become a British protectorate. 

Laws and Cmtqyis . — The Zulus possossein elaborate system oflaw£ 
regulating the inheritance of pei^onal property (wnicli consists 
chiefly of cattle), the complexify arising from the practice of ]*oly- 
gamy md the exchange of qpjfcie madt upon marriage. The giving 
of cattle in therlatter case is generally referred to as a barter and 
sale of the brid$, from which indeed it is not easily distinguishable. 

• But it is regarded in a different light by the natives theTnselves. 
The kraal is uudor the immediate rufe of its headman, who is a 
patriarch responsible foivthe*gUtd behaviour of all its members. 
Over the headman, whose authority may extend to more than one 
kraal, is the tribal chief. The exercise by some of the principal 
chiefs, during the reigns of mPande and his son, of the power of 
life and death could not always bo controlled by the central author- 
ity. Several of the Zulu customs resemble those of the Jews, such 
as the Feast of First Fruits, held upon the ripening of the maize, 
when the whole nation gathers at the king’s kraal, and the custom 
of raising up seed to a deceased brother. By the custom of ukuh- 
lo?iipa a woman carefully awids the utterance of any word which 1 
occurs in the names of the principal members of her husband’s 
family ; c.g. f if she have a brother-in-l#w named uNkomo, she 
would not usd the Zulu for “cow,’' inkomo, but would invent some 
Other word for it. The employment of “ witch doctors ” for “smell- 
ing out" criminals or abatagaU (usually translated “wizards," but 
meaning evildoers of any kind, such as poisoners) is still common in 
Zululand, as in neighbouring countries, although it was discouraged 
by Cetshwayo, who established “kraals of refuge ” for the reception 
of** persons rescued by him from condemnation as abatagati. 

FopidatUm . — No means exist for estimating the present population 
of Zululaild The country was at the time of the late war regarded 
as lessw&ensely inhabited than the colony of Natal. The Zulu 
army^ wasf estimated to contain twenty-three regiments, of 40,400 
men in all, and, althou^jx the enrolment was voluntary, it may be 
assumed that it comprised nearly all the able-bodied men of the 
nation.^ In addition to the heavy mortality sustained by the Zulus 

avoid conffidii the nmneu are given with their ethnical instead of their 
linguist^ prefism Thus, Ba-Suto, nctSe-Suto. 
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in the .war many lives have been lost in subsequent conflicts in 
which they have engaged amongst themselves. 

History. — The earliest record of contact between Europeans and 
the Zulu race is probably the account of the wreck of the “ Dod ding- 
ton ” in 1756. The survivors met with hospitable treatment at the 
hands of the natives of Natal, and afterwards proceeded up tlie 
coast to St Lucia Bay, where they landed. They describe the 
native/ as “very proud and haughty, and not so accommodating 
as those lately left.” They differed from the other natives in the 
superior neatners of their method of preparing their food, and weie 
more cleanly in their persons, bathing eveiy morning, apparently 
as an act of devotion. r Their chief pride seemed to be to keep their 
hair in order. It is added that they watched strictly over their 
women, ^ ^ * 

In 1780 the Zultf tribe inhabited the valley of the White Um- 
folosi rivft.’ uiffier the chieftainship of Senzangakona. At that 
tii$e £he Zulus numbered some few thousands only, being subject to 
tbe paramount chief Dingisvayo, who ruled over the inTetwa tribe, 
which inhabited the country to tltfv north-east of tfte Tugela. 
Dingiswaycfis represented as having been verjr much hindrance of 
other chiefs in those parts in enlightenment and intelligence. He 
opened up a trade with the Portuguese, bartering ivory and oxen 
for beads and brass. He was also very warlike, and introdxiced a 
strict military organization among his people, by means of which ho 
obtained the ascondenofr over Neighbouring tribes, including that 
of the Zulus. Upon the deaxh of Senzangakona at the beginning 
of the x9th century he waans needled by a son named Tshaka, who 
had served as an officer in the army of Dingiswayo, whose favour 
Ife^wtfn thrfw^i his force of character and talents. Hingis waj o 
having bfen^killed in battle, the mTetwa tribe sought the protec- 
tion of TshaKft, who lost no time in further developing ike new 
military organization,«and very soon became master of nearly tin* 
wholo south-eastern Afr^a from the Limpopo to Cape Colony, 
including the settlement of Natal, Basutoland, a large part of the 
Orange Free State, and the Transvaal Republic. The terror of the 
Zulu arms was, moreover, earned far into the interior through the 
revolt of a Zulu chief, Mzilikazi (Moselekatso), who conquered a vast 
territory towards the north-west* 

Tsh aka’s strict discipline and mode of attack, in which the long 
missile weapon of the other tribes was replaced by a short slabbing 
cfet^gai, was such that nothing in the mode of warfare of those 
opposed to him could withstand him. He overran the district 
of Natal with Jiis armies in 1820 ; hut crowds of the northern 
tribes driven before his onslaught passed through the country 
f about 1812. 

In 1825 an E relish naval officer, Lieutenant Farewell, visited 
Tshaka with the oteject of pbtaining leave to establish a settlement 
in what is now the district of Natal. He found tlio king at TJmgim- 
gindhlov#, “ surrounded by a large number of chiefs, and about 
8000 or 9000 armed men, observing a state and ceremony in our 
introduction that we little^xpected. The king showed his visiter 
| much friendliness, making him a grant of land in that neighbour- 
hood. Lieutenant Farewejff took formal possession of the territory 
lie had recok&d, which he described as neaily depopulated and not 
containing more than 300 or 400 inhabitants, on £ 7 th August 1825. 
The Zulu monarch, being anxious to open a political connexion with 
the Cape and English Governments, entrusted in 1828 one of his 
principal chiefs, Sotobi, and speompanion to the care of Lieutenant 
King, to he conducted on an embassage to Cape Town, 8 otobi being 
commissioned to proceed to the king of England. From causes 
which are not now certainly known these people were not allowed 
to proceed beyond Port Elizabeth, and were so/a sent back to Zulu- 
land.# On 23d September 1828 Tshaka was^murdored by his 
brother, Mhlatigana, and a few days afterwards Mhlaugana was 
killed by another brother, Dingane. Tshaka’s reign had involved 
au immense sacrifice of human life, but ho had set before himself 
the aim of establishing a great kingdom, and, having succeeded in 
that, his home rule had been relieved by acts of generosity and 
statesmanship. 

IVhat is recorded of Dingane’s reign shows him in the light of 
a bloodthirsty and cruel monster without a redeeming feature. The 
attempts made by the emigrant Hutch Boors under Piet Retief to 
establish friendly relations with him, and obtain a cession of tlio 
district of Natal, ended in the massacre of the whole party of 
seventy of their leading men at the king’s kraal (February 1838), 
and of all members of their families left behind in Natal who could 
not be collected into fortified camps. Two unsuccessful attempts 
were made to avenge the deaths of the emigrant Boers. A Dutch 
command under Pieter IJys invaded the Zulu country, but was 
compelled to retreat, leaving their leader behind them, while a 
considerable force, composed of English settlers, Boers, and natives, 
entered Zululand at tlio mouth of the Tugela, and was completely 
annihilated, after inflicting very great loss on the Zulus. A de- 
tachment of the Zulu $fc’my on this occasion entered Natal and 
J compelled tlm settlers at the port to take refuge on board a ship. 
7 After a further attack by Dingane the emigrant Boers and settlers 
again invaded Zululand in December 1888, and after a severe 
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engagement defeated the. Zulu army with great slaughter on the 
hanks of the Blood river, which owes its name to the results of the 
victory. ^ In 1840 the Boers agreed to support Bingane’s brother 
mPande in rebellion against him. The movement was completely 
successful, several of JJiugane’s regiments going over to mPande. 
Dingane passed into Swaziland in advance of his retreating forces, 
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Buring the next sixteen years of 
mPande’s reign nothing occurred to disturb the peaceful relations 
between the Zulus and the Natal Government. In 185 6 a civil war 
broke out between two of mPande’s sons, Ct%,hwayoand Umlmlazi, 
who were rival claimants for the succession. A bloody battle was 
fought between them on the haiik^oHhe^ugeJa in December 1856, 
in which ITmbulazi and many of life followers ipere slain. The 
Zulu country continjied, however, excited and disturbed, until the 
Government of Natal in 1 861 obtained the fonnal nommatfen*of a 


ClptshwayoV hands since the victory 
political rircuiu stances and the failing health of his father. In 
1873 the Zulu nation appealed to the Natal Government to pre- 
side over the installation of Cetshwayo as king ; and this request 
was acceded to. The rule of mPande was in earlier years a*severe 
oue, the executions ordered by him* being so numerous in 1859 as 
to evoke remonstrances from Oeishwnyo, who warned the jk$ng tjiat 
he would drive all the people o*L»r iiMo Natal. In 1856 and for 
some years afterwards a considerable exodus of refugees d^d t^e J 
place into the colony, hut by 1871 the t^le appeared to be 
ing the other way. In 1854 the native populatiou»in Natal was 1 
reckoned at from 100,000 to 120,000. By 18/% Bwing largeh^to 
the influx of refugees from Zululand, it haft risen to 282,188 phut 
five years later it had not increased %o more than 290,035, some 
hundreds of heads of families having returned to Zululand* 

The encroachments of the Transvaal Boers upon the borders of 
Zululand having fur many years exposed the British Govern iribnt 
to urgent appeals on tin? part of the Zulus for its intervention, a 
second attempt was made by th# Government of Natal, and this 
time with success, to induce the Boers to submit the boundary 
disputes between them and their* neighbours to arbitration. A 
com mission was appointed, composed ^of three British o(Ueers?fmo 
in June 1878 pronounced a decision substantially in favour of the 
Zulus. But Jhe high commissioner Sir Bartle JFrere, had deter- 
mined upon measures for re-modelling the Zulu nation with a view 
to the confederation of the South African colonies and states. The* 
invasion of Zululand took place in January 187f, and the war was * 
ended by the capture of the king at the^nd of August. Cetshwayo 
having been conveyed to Cape Town, the Zulu country was portioned 
out among eleven Zulu chiefs, a white adventurer, amPa Basuto 
chief who had done good service in tfre war. This arrangement 
was productive of much bloodshed and disturbance, and in 1882J 
the British Government determined tarestoio Cetshwayo again w | 
power. In the meantime, however, the deepest bl§od feuds had 
been engendered between the chiefs Sfthebu and Hamu on the one 
side and the neighbouring tribes who supported the ex-king and 
his family on the other. These people su(Fered severely at the 
hands of the two chiefs, who were assisted by a band of white fxee- 
booters. Zibebu, having created a formidable force of well-armed 
and trained warriors, was #eft in independence on the borders of 
Cetshwayo’s territory, while the latter was restrained by the con- 
ditions of his restoration from any military enterprise or defensive 
measures. A collision very soon ftok place ; but in the conflicts 
that followed Zibaiwds forces were victonous, and on 22d July 1883, 
led by a troop of mounted whites, he made a sudden descent upon 
Get sh way o’s kraal at TJlundi, which he destroyed, massacring such 
of the inmates of both sexes as could not save themselves by flight. 
The king escaped, though wounded, into the Reserve, which had 
been placed under British rule ; there he died in 1884. He left a 
son, Dinuzulu, who sought the assistance of some of the Transvaal 
Boers against Zihebn, whom ho defeated and drove into the Reserve. 
These Boers, not a large number, claimed as a stipulated reward for 
their services the cession of the greater part, and the more valuable 
part, of central Zululand. The Government of Natal has recently 
attempted to mediate on behalf of the Zulus and has accepted on 
their behalf, in spite of their protests, a line which roughly divides 
central Zululand into two equal portions. Of these the north- 
western has been created into the independent Boer state already 
mentioned. Tlie rest of central Zululand is administered, with 
the Reserve, as a British protectorate. 

Soe John Chase, A Reprint of Authentic Documents relating to Natal f Grahams- 
town, 1843); toe Bannister, Humane Policy (London, 1830), and authorities 
collected in Appendix ; Delegorgue, Voyage de I'Afrhrue Auttrale (Paris, 1847) ; 
Alien Francis Gardiner, Narrative of a Journey to the Zxolu Country (London, 
1880); Leslie, Among tm Zulus (Edinburgh, 187#); Bishop Colen&o, Extracts 
from the Rtue Pools or Digest - s * 
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ZURBARAN, Francisco (1598-1662), a HisthiguLbed 
Spanish painter, was ’born at Fuente de Cantos* in 
Estremadura on 7th November 1598. His father was 
named Luis Zurbaran, a^ountry labourer, his mother Isabel 
Marquefc. The lot apparently marked out for Francisco 
was that of tilling tho ground, like his father; but his 
natural faculty had decijled otherwise. In mere cliiltftioml 
he set abouj; imitating objects with charcoal ; and his 
father was quick-witted and long-beaded enough to take 
him off, styi extremely young, to the school of Juan de 
Ilodlas in Seville. FraAcisco soon became the best pupil 
in the studio of Rodias, surpassing the master hiniaelf ; and 
before leaving him he had achieved a solid reputation, full 
though* Seville then was of able painters. He may prob- 
ably have had here the opportunity of copying some of 
the paintings of Michelangelo da Caravaggio; at any rate he 
gained the name of ec the Spanish Caravaggio,” owjng to 
I the yery forcible realistic style in which he excelled. 
He constantly painted direct front# nature, following but 
'occasional}^ improving on his model ; and he made great use 
of the lay-figure in the study of draperies, in which he was 
peculiarly proficient. He had a special gift for white 
draperies ; and, as a natural consequence, Carthusian monks 
are abundant in hie paintftgs. To these rigidly faithful 
methods of wdtk Zurbaran is said to have adhered through- 
out his career, which was always eminent and prosperous, 
wholly confined t& his native (Spain, jfhd varied by few 
incidents beyond those of his daily laborious and continu- 
ally productive diligence. His subjects were mostly of a 
severe and ascetic kind, — religious vigils, the flesh chastised 
into subjection te> the spirit, — the compositions seldom 
thronged, gnd ofte% reduced to a single figure. The stylo 
is more reserved and chastened than Caravaggio’s, the tone 
of eo]our often <Wuish to a morbid excess. Exceptional 
effects are attained by the precise finish of foregrounds, 
largely massed out in light and shade. Zurbaran married 
|.i# # Sevflle Leonor de Jorder^ by whom he had several 
children. Towards 1630 he was appointed painter to 
Philip IV. ; and there is a story that on one occasion the 
sovereign laid his hand on # the cartist’s shoulder, saying, 

<e Painter to the king, kin% of painters.” It wa^only late 
# in life that Zurbaran*made a prolonged Stay in Madrid, 
Seville being the chief scene of his operations. He died 
in 1662 in Madrid. * •*• • 

In 1627 ho painted th» great «altarpieco of St Thomas Aquinas, 
now ill tie Seville museum ; it was executed fo^ the church of the 
collegcTif that s|int in the £ame city. This is Zurbaran’s largest* 
composition, containing figures o f Ch rist and the # Madonna, various 
saints, Charles V. with knights, ffffu Amhbishop l)eza (founder of 
the college) with monks and servitors, au the princijial personages • 
being beyond the size of life ; tnis work is full of fine portrait-like 
heads, and it ranks, both in importance and in elevated style, as 
the painter’s masterpiece. It had been preceded by the numerous 
pictures of the screen of St Peter Nolasco in the cathedral. In the 
church of Guadalupe he painted various large pictures, eight of 
which relate to the history of St Jerome, and. in the church of St 
Paul, Seville, a famous figure of the Crucified Saviour, in. grisaille, 
presenting an illusive effect of marbl#. In 1633 he finished the 
paintings of the high altar of the Carthusians in Jerez. In the 
palace of Buenretiro, Madrid, are four large canvases representing 
the Labours of Hercules, an unusual instance of non-Christian 
subjects from the hand of Zurbaran. A very fine specimen is in 
the London National Gallery, a whole-length life-sized figuie ot a 
kneeling Franciscan holding a skull (figured in vol. xxi. p. 440, 
fig. 36). 

The principal scholars of this master*, whwe stylo has as much 
affinity to that of Ribera as to Caravaggio’s, were Bernabe de 
Ayala and the brothers Polanco. t 

ZURICH (Germ. Zurich) , l a canton in # Switzerland, 
ranking as the first in dignity. It is of very # jrftgular 
shape, consisting simply of the conquests made by the city. 
It extends from the Lake of Zurich to the Rhine, taking in 

1 The name is derived from the Celtic dur (water). The tm& and 
accurate Latinized form is Taricnm, but the false form Tigumm was 
I given currency to by Giareanus and held its ground from 1512 to 2748, 
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830 • * ZURICH 


Uic district'd Eglisau on the right bank of tkht river. On 
the east it is, roughly speaking, 'limited by the ranges of 
low hills which separate it from the valley of the Thur, 
and on the west by those (e.y., the Alias) which divide it 
from the valleys of the Reuss ani the Aar, Its total area 
is 655*0 square miles, of \vhi|h 610*6 are classified as 
ferule (woods covering 186 aJtjL vines 21*15). Of 45*2 
square miles of non-fertile land v 26*2 are covered by the 
lake. The highest point in the canton is the Schnebelhorn 
(4250 feet) in the south-east corner. The population in 
l£80 was 317,576 (an increase of 32,700 since 1870), and 
in 188# was estimated to be 339,163. In 1880 there 
were 313,762 German- speaking and 283,134 Protestant 
inhabitants. The number of Homan Catholic^ nearly 
doubled from 1870 to 1880 (17,942 and 30,298). Be- 
sides Zurich (See below), the capital, the only other town 
of any size in the canton is Winterthur (</.?'). The land 
is very highly cultivated and is held by no less* than 
36,000 proprietors. § The canton is well supplied witfi 
railways, the first linS of any length in Switzerland beinj 
that from Zurich to Baden in Aargau (opened 1847). .The 
line from Zurich to the summit of the Uetliberg (2861 
feet) was made in 1S75. Eor the history oi the canton, ^ 
see under the town* below. * > 

ZURICH, chief city of the above caifton, and lentil 
1848 practically the capital of the Swiss Confederation, is 
beautifully situated, at a height of 1506 feet, on the banks 
of the Limmat whore it issues from the Lake of Zurich, 
and on the river Sihl, which joins the Limmat just above 
the north end of the lake. That part which lies m the 
right bank of the Limmat is known aar the Large Town, 
that on the left as the Little Town. ’Jhe central portion — 
the “city” — is governed by an executive of se^n members 
and a *own council of sixty, both elecftkl by the citizens, 
and in 1S87 had 27,638 inhabitants. The nine outlying 
townships or “gemeinden” have each a separate organiza-i 
lion, distinct from that <5E the city, and in 1£87 «3sa4 # 
60,836 inhabitants, of whom 18,^7 wej*e in Aussersihl 
and 10, 8 S3 in Ricsbach. The total population of the 
town and its suburbs t&s tjius 88,474 in 1887 v These 
are neafiy all Protestants anft German ^speaking. The 
number of Roman Catholics has tloubled in the last ten 1 
years ; they are mainly residSr^t in Aussersihl, the work- 
men’s* quarter, where %ls<* many Italian-speaking persons 
dwell. Tliefp are in Zurich «about % 000 Old Catholics. 

Of the old buildings the finest and most important is t3*o Gross 
Munster (or Propstei) on the right bank of the Limmat. This was 
originally the clmrch of the tenants, and in one of the chapels 

the bodies of Mix, Regfla, anti Exnperantius, the patron saints of 
the city, were buried, the town treasury being formerly kept above 
this chapel. The present building was erected at two periods 
(1090-1150 anti 1225-1300), the high altar having been dedicated 
in 1278, The towers were first raised above the ro<?f at the end of 
the 15th century and took their present form in 1779. The chapter 
consisted of twenty-four secular canous ; it was reorganized at the 
Reformation (1526), and suppressed in 1832. On the site of the 
canons’ houses stands a gjids’ school (opened 1853), but the fine 
Romanesque cloisters (12tF and 1 Stb centuries) still rom ain. There* 
is a curious figure of Charlemagne in a n|che*on one of the towers ; 
to him is attributed the founding or reform of the chapter. On the 
loft bank of the Limmat stands the other great church of Zurich, 
the Tran Munster (or Abtei), founded for nuns in 853 by Louis the 
German. The high altar was dedicated in 1170 ; but the greater 
part of the buildings are of the 13th and 14th centuries. It was 
in this church that tjie relics of the three patron saints of the town 
^rere preserved till the Reformation, and it was here that the burgo- 
master Waldmartn was buried in 1489. There were only twelve 
nuns of^aoble family, comparatively free from the severer monastic 
vows^ the convent was suppressed in 1524. Of the other old 
churcnea inay be mentioned St Peter’s, the oldest parish church, 
though the present buildings date from the 13th century only, and 
formerly the raeeting-pfoce of the citizens ; the Dominican church 
(13th century), in the choir of which the cantonal library of 80,000 
Volumes has been stored since 1878 : the church of the Austin friara 
(14th century), now used by the Old Catholics ; and the "Wasser? 
kirche. The last-named church is on the site of an old pagan hol$ 


place, where the patron saints of the city were nmrtyiwl ; since 
1631 it ka^s housed the city library, the largest in Switzeilaml, v hid) 
contains 120,000 printed volumes and 4000 MSS. (among the.se be- 
ing letters of Zwmgli, Bollinger, and Lady Jane Urey), as well as 
a splendid collection of objects lrom the lake duellings oi Switzer- 
land. JThe building itselt was elected 1479 to 1484, and n< ai it i* 
a statue of Zwingli, erected in 1885. The existing council Iioihc 
dates from 1698, and the guild houses weie mostly rebuilt in the 
18th century. Among the modern buildings the polytechnic si hool, 
the cantonal school, the reading rooms (museum j, the hospital, and 
the railway station are tliff most conspicuous. There uie some line 
old fountains (the oldest dating hack to 1508). The quays along # 
the river and the lake are extensive and aflord fine views ; and that* 
arc several* good biidgesfRoTnaijt traces being still seat in the case 
of the Nicdeibjiieke. The wound of the Linden hof w as forma ly 
crowned ify the king’s house, which disappeared in the 18th mi- 
tiuy,*au& the hillock was planted with linns as early as 1422. 
Zflrich possesses a largo nfimher of cluuitable institutions. 

The inhabitants are very ii^diistriofir* and ot social habits among 
themselves; the town being noted for its club's and societies. It is 
the intellectual capital of German-speaking Switzerland, and has 
been called “Athens on the Lin#*ut.” Cotton-spinning and the 
manufacture of machinery are two of the leading industries, but by 
far the most important of all is the silk trade. This flourished in 
Zurich in the 12th and t3tb getfturies, hut disappeared about 1420 ; 
it^ was Revived by the Protestant exiles from Locarno <4555 ) and by 
the Iluguenot refugees fr$m Franco (1682 and 1085), . The \ aluc 
of the silk annually exported (mainly to France, tiro united States, 
and finglauff) is estimated at £2,91 6,000 to £3,888,000. The trade 
employs 20,000 liand looms and 4500 steam-power looms; 

Ifct the number *bf the former is diminishing, while that ot the 
latter is increasing. Poor wine is also made. Zurich is the bank- 
ing centre of Switzerland. /There are a large number of educational 
establishments, public and private. Besides the excellent primary 
and secondary schools, there are the cantonal school, including a 
gymnasium and a technical side (opened 1842), and a high school 
for girls (opened 1875). The cantonal tmiversity and the Federal 
polytechnic school are housed m the same building, but have no 
other connexion. The university was founded in 1832-83 (no doubt 
js a successor to the ancient chapter school at the Gross Minister, 
safe? to date back to Charlemagne’s time — hence its name the Cam- 
linum — reorganized at the Reformation, and suppressed in 1832) ; 
in 1886 it had professors find 481 matriculated students, besides 
65 persons attending special courses of lectures. The polytechnic 
school, founded in 1854, includes six main sections (industrial 
chemistry, mechanics, engineering, training of scientific and mathe- 
matical teachers, •architecture, forestry and agricultui e), and a 
general philosophical, mathematical, and literary department. 
The nurflbers of students in the first three sections were, in 1835, 
122, 07, and 90— in all thn six 412, of wJ\om 192 were foreigner* ; 
there wore about fifty-four professors. The polytechnic school bus 
# good collections of botanical specimens and of engravings. Rear it 
is tlic observatory (1542 feet). There are also in Zurich many 
institutions for special brSfuches of education — e.y., veterinary 
surgery, music, industrial art; silk-weaving) &c. 0 

History . — The earliest inhabitants of the future site of Zurich 
were the lake dwellers. The Celtic Helvetians had a settlement 
on the Lindenhof when thef were succeeded by the Romans, who 
established a customs station here for goods going to and coming 
from Italy ; during their rule Christianity was introduced early in 
the 3d century by Felix and Regula, with whom Exuperantius 
was afterwards associated, TSte district was tfater occupied by the 
AJenfanni, who were conquered by the Frank** It is not till the 
9th century that we find the beginnings of the Teutonic town of 
Zurich, which arose from the union of four elements: — (1) the 
royal house and castle on the Lindenhof, with the king’s tenants 
around, (2) the Gross Munster, (3) the Frau Munster, (4) the com- 
munity of “ free men ” (of Alemannian origin) on the Ziirichberg. 
The Frankish kings had special rights over their tenants, were the 
protectors of the two churches, and had jurisdiction over the free 
community. In 870 the sovereign placed liis powers over all four 
in the hands of a single ofiieial (the Reichsvogt), and the union was 
still further strengthened by the wall built round the four settle- 
ments in the 10th century as a safeguard against Saracen marauders 
and feudal barons. The Roiehsvo^ei passed to the counts of Lenz- 
bnrg (1063-1172), and then to the dukes of Zaringen (extinct 1218). 
Meanwhile the abbess of the Frau Munster had been acquiring ex- 
tensive rights and privileges over all the inhabitants, though she 
never obtained the criminal jurisdiction. The town flourished 
greatly in the 12th and 13th centuries, the silk trade being intro- 
duced from Italy. In 1218 the Reichsvogtei passed back into the 
hands of the king, who appointed one of the burghers as his deputy, 
the town thus becoming a free imperial city under the nominal 
rule of a distant sovereign. The abbess in 1234 became a princess 
of the empi^, but power rapidly passed from her to the council, 
which she had originally flamed to look after po^co, &c,, but which 
(e, 1240) came to be elected by the burghers, though the abbess 
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Tvas still “the lady of Zurich.” This council was made up. of the 
representatives of certain knightly and rich mercantile families (the 
“patricians ”), who excluded the craftsmen from all share in the 
> government, though it was to these last that the town was largely 
indebted for its rising wealth and importance. 

In October 1291 the town nude an alliance with Uri and Sehwyz, 
and in 1292 failed in a desperate attempt to seize the Hapsburg 
town of Winterthur. After that Zurich began to displaf strong 
Austrian leaning^ which characterise much of its later history? 
In lo!5 the men of Zurich fought against the S\viss*Confederates at 
Morgarten. The year 1336 marks the admission of the craftsmen 
to a shift e in the town government, which ms brought about by 
Rudolph Bruii, a patrician. Under the new constitution (the main 
features of wliich lasted till 1798) the Council was rc$de up of 
thirteen members from tire “eonbtand”^includiilg the old patricians 
and the wealthiest burghers) and the thirteen masters of the craft 
guilds, each of the tw'enty-six holding oflice for six months. * Tgke 
oilico of burgomaster was created and gi*en to Brim for life. Out 
of this change aiose a quaig*»l with one of the branches of the 
Hapsburg family, in Consequence ofVhicfi Bran was induced to 
throw in tlfe lot of Zurich with the Swiss Confederation (1st May 
1361). The double position of 3jgrick as a ffee imperial city and as 
a member of the Everlasting League was soon found to be embar- 
rassing to both parties (sec Switzerland, vol. xxii. p. 784|v/.). 
Meanwhile the town had been exkuding^ts rule far beyond its 
wails, — a process which began in the llth century, went on apace in 
the 1 4th, and attained its height in tho*15th century (1268^L46/^. 
This thirst for territorial aggrandizement brought about the first 
civil war in the Confederation (the “Old Zurich 1438-^))? 
in which, at the fight of St Jacob on the*Sihl (14431 Aider the 
walls of Zurich, the men of Zmicli wore completely bfeten and tlicfc- 
burgomaster Stussi skin. The purchase of tile town of Winterthur 
from the flapsburgs (1467) marks the culmination of the teAitorial 
power of the city. It was to the men of Zurich and theiinleader 
ITms 'Waldmuun that the victory of Morat (1476) was due in the 
Burgundian War; and Zurich took a leading part in the Italian 
lampaign of 1612-15, the* burgomaster Schmid naming the new 
duke of Milan (1512). Wo doubt Jior trade connexions with Italy 
led her to pursue a southern policy, traces of wliich are seen as early 
as 1331 in an attack on the Yal Leveiriina and in 1478, when Zurich 
mm were in the van at the fight of Gwrnico, won by a hamlfui*)? 
Confederates over 12,000 Milanese troops. 

In 1100 the town received from the emperor tl|f Ileichsvogtei, 
which lurried i&th it complete immunity from the empire and the 
light of criminal jurisdiction. As early as 1393 the chief power 
had practically fallen into the hands of the council of 200 (really 
212), composed of the former council and# number of other citizens 
originally elected by it; and in 1498 this change was formally recog- 
nized, This transfer of all power to the guilds had been o*o of the 
aims of the burgomaster Hans Waldruann (1483-89), who wished 
to make Zurich a great commercial ceftre. He also introduced 
many financial and moral reforms, and subordinated the interests* 
of tlm country districts to those of the’tStrn. He practically ruled 
the Confederation, ami under him ZuiAeh became the real capital 
of the League, But sivh great changes excited opposition, and 
ho was overthrown and executed. His main ideas were embodied, 
however, in the constitution of 1498, by which the patricians be- 
came the first of the guilds, a nd wliiol* remained in force till 1798 ; 
some special rights were als% given to the subjects in country dis- 
tricts. It was, however, the prominent part taken by Zurich, in 
adopting and propagating the principles of the Reformation which 
finally secured for it tiro lead of the iCon federation ; for a detailed 
account of its policvJnd the events in wliich it shared during«this 
period, sec Switzerland (vol, xxii. p. 790 sq.) aud Zwingli. 

In the 17th aud 18th centuries a distinct tendency becomes ob- 
servable in the city government to limit po\vcr to the actual holders. 
Thus the country districts were consulted for the last time in 1620 
aud 1640 ; and a similar breach of the charters of 1489 and 1531 
occasioned disturbances in 1777. The council of 200 came to bo 
chosen by a small committee of the members of the guilds actually 
sitting in the council, and early in the 18th century a determined 
effort was made to cwubh by means of heavy duties the flourishing 
silk trade in Winterthur. In 1655 an attempt was made by Bern 
and Zurich to set up a central administration in the Confederation, 
which failed through the jealousy of the other cantons. The first 
symptoms of active discontent appeared later among the dwellers 
by the lake, who founded in 1794 a club at Stiifa and claimed the 
restoration of the liberties of 1489 and 1531, a movement which 
was put down by force of arms in 1795. The old system of govern- 
ment perish ad in Zurich, as elsewhere in Switzerland, in 1798, and 
under the Helvetic constitution the country districts obtained 
political liberty. But under the cantonal constitution of 1815 the 
town had 130 representatives in the groat council, “While the country 
districts had only 88. A great meeting at Bfeter on 22d November 
1830 demanded that two-thirds of tho members in the mat council 
should bo chosen by the country districts f and in 18817a new con- 
stitution was drawiPup on these linos, though it was not till 1837-38 
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that the town* finally lost the last relics of the privileges -which it 
had so long enjoyed as compared with the country districts. In 
1833 Zurich tried hard to secure a revision of the Federal constitu- 
tion and a strong central Government The town was the Federal 
capital for 1839-40, and consequently the victory of the Conserva- 
tive party there caused a grc4t stir throughout Switzerland. But, 
when in 1845 the Radicals \gained power at Zurich, which was 
again the Federal capital forSL845-46, that city took the lea£ in 
opposing the Sondeibuml ag/ons. In 1809 the cantonal constitu- 
tion was again thoroughly le vised in a very democratic sense ; anil, 
with the. exception of a few changes made later, it is the existing 
constitution. There is an executive of seven members and a legis- 
lature of 211 («ie member t<? # every 1500 inhabitants), each holding 
ofiiee for three years and elected at the same time directly by tj?e 
vote of the people. The referendum exists in both torAs, com- 
pulsory and optional : all laws and all money grants of a total sum 
over 250,^00 fiancs or an annual sum of 20,000 must be bubmitted 
to a popular vote, the people meeting lor that purpose at least 
twice in each j T ear, while the executive may sulynit to a popular 
vote any other matter, though it fall within its powers as defined 
by law. One-third of the members of the legislature or 5000 legally 
qualified voters can force the Government to submit to the people 
any ratflter whatsoever (initiative). The constitution provides lor 
the imposition of agiaduat^l and progresswe income tax. In 1885 
me penalty £f death was abolished in tne canton. Zurich has 
sheltered many political refugees of late years, especially Polos and 
Russians ; but its hospitality has been abused by the Socialists, 
who have given considerable trouble. The Swiss National Agricul- 
tural aud Industrial Exhibition was held at Zurich in 1883. 

For the present state o#the town^ce Duropaisdte Wandcrhihier (Nos, 120- 
129), Zurich, 1S87. Vor the local and architectural history the principal wonk 
is S. # Vogelin, Das alte Zurich (2d ed., 1878), and for general history, J. C* 
Bhmtschli, Slants- und Deck h-Gesch ich tc der Stndt vnd Lcnidseliaft Zurich (2d ed., 
1851$; G-. v. Wyss, GeschicMe der Ab^i Zurich, 1851-58 (#i vol. vui. of Mitthcil. 
d. antiquar. Gcsdlsch. in Z7 ) ; Id., Die Reiehsongter Zurich, 3370 (in vol. xvii. of 
Zeitschr. f. Schweiz. Rccht). Many of the recent works on Swiss history, e.q., 
those of Dandliker, Oechsli, Orelli, Strickler, aie by Zurich men and pay special 
attention to Zurich matteis. (W. A. B. O.) 

ZUTPHEN*, a fortified town of Holland, in the province 
of Guelderland, 20 miles by rail south from Deventer, stands 
on. the rigl^ bank the Yssel, at its junction with the 
Berl^l. Its most important public building is the church 
of St AValburga, Stating from tho 12th century* wliich 
contains several interesting monuments of the counts of 
•Zutghen, and good examples o^old metal-work and se^Jp- 
Vifo. The place has #,n active trade, especially in grain 
and in the timber floated down from the Black Forest by 
the Rhine and the Yssel ; the incj|istries include tanning, 
weaving* and oil and paper mmnuf Sc tures. The population 
J9. 1887 was 16,^357. gome miles to the norm of the 
town is the agricultural colony of Nederlandsch-Mettray, 
founded by a private benefactor for the education of poor 
and friendless boys in 18?1, anti* nance that # date largely 
extended. # • 

Zutplfsn at one time belonged to the Hanseatic League and had an • 
extensive foreign Srade. It lias been more than once besieged, and 
it was before Zutphen that Sir Sidney received hi& mortal 

wound (22d September 1586). 9 < 

ZWEIBRUCKEN. See fietrx Posts. 

ZWICKAIJ, one of the busiest towns in the industrial 
district of the kingdom of Saxony to which it gives its 
name, is situated in a pleasant valley on the left bank of 
the Zwickauer Mulde, 41 miles south of Leipsic. The 
river is here crossed by four bridges, two of which are of 
fron. The town contains six churches, including the fine 
Late Gothic church of St Mary (1453-1536, restored 1884), 
with a tower 278 feet high, and the Gothic church of St 
Catherine (14th to 15th century), of which Thomas Miinzer 
was pastor in 1520-22. Among the secular buildings are 
the town-house of 1581, the Gothic “ Gewaudhaus 7> (now 
a theatre) of 1522-24, the Government buildings of 1838, ^ 
the law-courts, the hospital, and the barracks. The rail- 
way station, which with its dependencies covers 8 Nacres, 
is said to be one of the largest in Germany. Tho chateau 
of Osterstein (1581-91) is now a penitentiary. Thfe*manu- 
factures of Zwickau are both extensile and varied : they 
include machinery, chemicals, porcelain, paper, glass, dye- 
staffs, tinware, stockings, and curtains. There are^lso 
steam saw-mills, brickfields, iron-foundries, and breweries. 
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Though 110 linger so important as .when it lay on the chief 
tra^e route from Saxony to Bohemia and the Danube, 
Zwickau still carries on considerable commerce in grain, 
linen, and coal. The mainstay of the industrial prosperity 
of the town is the adjacent coalleld, which in 1885 em- 
ployed 10,000 hands and yiel<|fd coal to the value of 
£851,900. The mines arc mentioned as early as 1348; 
but they have been actively worfefcd only for the last 65 
years, during which time the population of *the town has 
increased more than sixfold. In 1885 the population was 
39,245 ; in 1834 it was 6701* ♦ # 

&\icha*L is of Slavonic origin, and is mentioned in 11 IS as a 
trading place. From 1290 till 1318 it was a fieo impe rial . city, ^ 
lmt about the Utter date it was foiced to accept the protection of 
the margrave of Meissen. The Anabaptist movement of 1525 be- 
gan at Zwickau under the inspiration ot the “Zwickau prophets.” 
Robert Schumann *1810-1856), the musical composer, was bom here. 
The name is sometimes fancifully deiived from the Latin cyynea , 
lrom if tradition that placed a, “swan lake” here which haft thS 
property of renewing the youth of those who bathed in it. • • 

ZWINGLI, Huldotich (1484-4531), Swiss. Reformer# 
was bom on 1st January 1484 at Wildhaus, at the head 
of the Toggenburg valley, in the canton of St Gall, Switzer- 
land. His father was a well-to-do peasant^ proprietor, 
amman of thc'townsliip ; his another was Margaret Meili, 
whose brother was abbot of the cloister of*Fischingen in 
Thurgau. The people of Wildhaus were in Zwingli’s tiSne 
a self-ruled village community# Thef had also bought 
from the abbots of St Gall the privilege of electing their 
own pastor ; and the first parish priest chosen by the votes 
of the parishioners was Bartholomew Zwingli, thejmcle 
of the Reformer, who latterly became dean of Wesen. 
Zwingli thus came of a free peasant stock, and he carried 
the marks of his origin all his life* "Vfhen eiglft years old 
he was $ent to school at Wesen, whereas lived with^his 
uncle, the dean. Two years later he was sent to Basel ; 
and after a three years 7 sojourn there he became a pupil 
in the high school of Bern, %here his master was Heinrich 
Wolflin, an accomplished classical* scholar, from whom* 
Zwingli acquired that love of classical literature which 
never left him. From Ij^rn he went to Vienna (in 1500), 
and aftes*hwo years 7 study the^he returned to Basbl. At 
Basel the celebrated Thomas Wyttenbach was his mastef 
and friend, and taught him th«se Evangelical truths which 
he aft^wards so signally defended. 

It is impossible to avtfid contra^ing the joyous youth 
of Zwingli with the sad childhood of Luther. Zwingli 
* was full of love of family, of township, of country, "and of 
Christ. He had none of these dark religious experiences 
which drove Luther ft the convent, and which made him 
miserable there. He had nev^r to struggle alone in despair 
of soul, one step at a time, towards the gospel of God 7 s 
free grace. Wyttenbach was very unlike those nominalist 
divines from whom Luther learnt mediceval theology. He 
foresaw many things which a later generation discovered. 
Zwingli has assured us that Wyttenbach taught him that 
the death of Christ, ancf not priests, masses, and pilgrim-* 
ages, was a sufficient ransom for lie sins of the world ; 
that he pofnted out the errors of the schoolmen and of 
Romish theology ; and that he asserted that Holy Scrip- 
ture, and not ecclesiastical tradition, was the sole rule of 
faith. It cost Zwingli nothing to break with the mediaeval 
church. He had -been taught independence from child- 
hood, and shown how to think for himself while a student 
at Basok 

Whan twenty-two years of age Zwingli was ordained by 
the bisKbp of Constance. He preached his first sermon at 
Rapperswyl, and said his first mass among his own people 
at Wildhaus* He was appointed (1500) to the parish of 
Qlarfls, where he had leisure for study and began to read# 
extensively and carefully in preparation for future work. 

♦ • 
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At Glavus too lie gathered the boys of the district about 
him ( JSgidius Tschudi, the historian of Switzerland, among 
them) to teach them the classics ; and he set himself by a 
study of the masterpieces of ancient and medieval rhetoric 
to learn # the art of oratory. He tells us that at this time 
he foresaw that a man who is called to be a preacher must 
know many things, two things above all others — God, and 
how to speak# Meanwhile he tested every doctrine in 
theology by the Word of God and took Iiio stand firmly 
upon what it taught him. 

The Swiss troops o^Zv;ingli 7 s day were supposed to lie 
the best fn Europe, and ^neighbouring states were glad to 
have theif assistance in war. The Swiss were accustomed 
to kine out their soldiers for large sums of money to those 
states who paid best. *Tt was their custom also^to send 
the parish# priest of «fche district r from which the troops 
came as chaplain to the regiment. Zwingli went twice, 
once in 1512 and a|ain in 15^5, with the men of Glarus. 
He saw the demoralizing tendency of such meicenary war- 
fare und ever afterwards denounced the immoral traffic. 
In 1521 he persuaded tlte authorities of the canton of 
Zurich* to renounce it altogether. 

*In,l516 Zwingli was transferred to Einsiedeln. It was 
theii, an$ is still, resorted to by thousands of pilgrims 
yearly, whcfc^me to visit the famous image of the Virgin 
and? Child which has been preserved there for at least a 
thousand years. Zwingli denounced the superstition of 
pilgrimages. His sermons made a great sensation and 
attracted attention in Rome. The papal curia had no wish 
to quarrel*with the Swiss, who furnished them with troops, 
and sought to silence the Redormer by offers of promotion, 
which he refused. Soon afterwards he was elected, after 
opposition, to be preacher in the cathedral at Zurich, 
and accepted the office (1518), having first obtained a 
pledge that his liberty to. preach the truth should not be 
k interfered with. He began the fight almost on his arrival. 
Bernhardin Samson, a pardon-seller like Tctzel, had been 
selling indulgenees in $ie Forest Cantons and proposed to 
come to Zurich. Zwingli prevailed on the council to send 
the fria? out of the country. In the beginning of 1519 
he began a series of discourses on the New Testament 
Scriptures, — on St Matthew 7 s Gospel, on the Acts of the 
Apostles, a$td on the Pauline Epistles. The sermons, 
preached “in simple Svftss language, 73 ha$ a great effect. 
The Reformation in Zurich was begfin. The council of 
the canton was on Zwingli 7 s side and protected their 
preacher. He began to pleach against fasting and other 
Roman practices ; some of his followers put his precepts 
in practice and ate flesh in Lent The bishop of Constance 
accused them before the council of Zurich. Zwingli was 
heart in their defence* and the accusative was abandoned. 
The victoiy on the subject of fasting was followed by an 
attack on the doctrine of the celibacy of the clergy. Pope 
Adrian VI* interfered, and asked the Zurichers to abandon 
Zwingli, The Reformer persuaded the council to allow a 
public disputation, which was held in 1523* Zwingli pro- 
duced sixty-seven theses, 1 containing a summary of his 
doctrinal views, and argued in their favour with such 
power that the council upheld the Reformer and separated 
the canton from the bishopric of Constance. The Refor- 
mation, thus legally established, went forward rapidly. 
The Latin language was discontinued in the service ; the 
incomes of chapters, convents, and monasteries were ajqjlied 
for education ; the celibacy of the clergy was abolished ; 
monks and nuns were freed from their vows ; mass and 
image worship were declared to be idolatrous; and the 
Eucharist in both kinds was celebrated by a solemn com- 
munion of all the Reformed congregations on Maundy 
Thursday 4525. * 

1 Cfr Schaffs Creeds of the Evangelical l^rokstmiP Churchy pT 197. 
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Tin* piotuvs* of the' Information in Zurich attracted the 
fiUoutkm ol ail Switzerland. and the Confederation became 
divided into two parties. The reformers found numerous 
Mi]»jM»rt* c*> in the kiger towns of Basel, Bern, and Schaff- 
iiausen, and in the country districts of Glams, Aypenzell, 
and t he ( l ri son % The fh e Forest Cantons — Lucerne, Zug, 
Kcliwy/, Tii, and Untenvaicleft — remained ^solidly opposed 
load reioi ms. This anti-Uef ormafcion party was also strong 
in the pat Brian oligarchies which drew papal pensions, 
and onrieheri themselves by the nefarious blood traffic de- 
ni >unoe< 1 1 >y Zw ingli The ZuyiclTer^elt it nccesstry to form 
i defuikve league to prevent their BeformaMon from being 
mi died by forced They were especially anxious tp gain 
B< m, and Zwingli challenged the Homan Catholics tfc a 
public flhpidatioji in tfcffit city* N$ leiss than ^550 ecclesi- 
o^tirs iviiDC to Bern from the various cantons to hear the 
pleading?*, which began 014 2 d January 1528 and lasted 
nineteen days. Zwingli and liis companions undertook to 
d fend against all comers the following ten propositilhs : — 

1 ) That the Holy Olnistian Clinch, of which Christ is the only 
fb ad, is Um ot tlu> ‘Word of God, abides therein, and jfoes^iot 
Ii-ti u to the voice of a strains ; (Jj that this church imposes 
nt> liws on the conscience of people without tlig s&netioi^ot the 
Woid of God, anti that the laws of tlu* church arc binding oirty in # | 
hit far as I hoy ague with the Won! ; (3) that Chrfrt alone is mu 
iihleoume^ and our salvation, and that to Mt to any gffier 
hum it 01 sited lotion is to deny Him 1 (4) that it cannot JU j proved 
horn the Holy ftciipturo that the l5*ly and blood of Chnst arc 
n>i|Kne<il]> present hjt the bread anti in the wine of tl* Lord’s 
>S tpper ; (5) tint the mas*, in which Christ is offered to Cod the 
Hither for the sins of the living and of the dead, is e«itrary to 
& dpt mo and a gray* alfiont to the sacrifice and death of the 
S iv four ; Wj that wo should nortpray to dead mediators and intcr- 
h but to Je*us Ohiist alone ; (7) that there is no trace of 
puigitoi) in Script me ; (ft) that to set up pictures and to ad<»e 
them i» also eoutrniy to Scripture, Jhd tint images and pimuts 
ought to lie destroys! wheie them is danger of giving them adoia- 
tinu ; (S») that ltnniage is lawful (mall, to the efcigy as well as to 
the laity; (lb) that .shameful living is more disgraceful amon^ 
th** ridgy Bun among the laity. 

TIumo they defended to such purpose.fhat the Bernese 
joined heartily in tiro Iioformatioif, and the enthusiasm of 
tiie people was fired by two burning sermons preached by 
Zwdngli from the minster pulpit 1f> overflowing audiences. 
Th<‘ two parties henceforward faced each other in Switzej,-, 
hind. Tlio country was in thos# days a confederacy of 
republics, aud yet was far from kfing a dcinofracy.^ Most 
ot the catUuns*wem ruled by aristocratic oligarchies who 
had pensions from foreign Governments, and Zwingli’s 
npi>oal had always been from an*oligarcby of pope, bishops, 
and abbot h to the congregation with the Bible in hand. 
He founded his religious Reformation on the congregation, 
and tins of itsclf^uggestcd that the state was nothing but 
the people. It%o happened* thqf those cantons ayhieh 
remained finul/attaehed to lloman Catholicism were the 
least powerful, and yet from historical position and the 
long custom of the Confederacy had the largest legal in- 
lluonco in the country. The Forest Cantons had been the 
earliest to free themselves. Isolated towns and districts 
after successful revolt had claimed the protection of these 
little republics, and the Forest Cantons governed by 
means of prefects a largo number of ^ places beyond their 
boundaries. This gave them votes in the diet or federal 
council far beyond what they were entitled to by their 
population and actual resources. These cantons felt that, 
if the Reformation and the political ideas it suggested 
spread, their supremacy would be overthrown aud their 
rule confined within their own territories. Nor had they 
in their upland valleys seen the worst abuses of the modi'* 
asval church. They dreaded the Reformation. They per- 
secuted inquirers afteT truth, and imprisoned, beheaded, 
aud burnt the followers of Zwingli when they ^ught them 
within their borders. Zwingli, alone among Protestant 
leaders, s%vr that the religious and the political questions 


could not be decided separately, but Were for practical 
statesmanship one and the same pioblem. His policy 
was to reorganize the Swiss constitution on the principles 
of representative demociacy, to put an end to the unnatural 
supremacy of the ForestyJantons by abolishing the prefects 
and their jurisdiction, and by giving the larger cantons 
the influence in the di§l which was due to their resources 
and population, and to do this at once, and if necessary 
by war. His counsels were overruled. Bern was anxious 
to treat tli& religious question separately, and to negotiate 
for religious toleration, leaving the political futuip to i?ake 
care of itself. The course of history has fully justified 
Zwingli. The views of the peace party triumphed, and a 
religious truce was negotiated under the name of the first 
peace of Cappel, with guarantees on paper that there was 
to be toleration in religious matters. But no real securities 
•wera given. The provisions of the treaty were* never 
carried out in the Roman Catholic^antons, vffiere authori- 
ties were ^cretly preparing for wart Zwingli in vain pro- 
claimed the danger and urged offensive measures. The 
Protestant cantons remained heedless to the danger. At 
length the storm burst. The Forest Cantons advanced 
(1531) secretly and rapidly on Zurich, with the intention 
of overcoming the Protestant cantons one by one. The 
Z&richers met their foes at Cappel, were outnumbered, and 
T^re defeated. Z#ingli, $vho had accompanied the troops 
as field chaplain, and had stood among the fighting men to 
encourage them, had received tw r o wounds on the thigh 
when a blow on the head knocked him senseless. After 
the retreat of tl}p Zurichers, when the victors examined 
the field, Zwingli was found to be still living. He was 
not recognized, ancPwas asked if he wished a priest ; when 
he^refused, a captain standing near gave him^i death- 
stroke on the neck. Next day his body was recognized. 

“ Tlicn there was a wonderful running to the spot the whole 
iggrning, for every man wished to see Zwingli.” H<rthad 
in death the same ea|cr, courageous expression which liis 
hearers were Accustomed to see on his face when he 
preached. A great boulder, roughly squared, standing a 
little Way off the road, mc^lft the place where Zwingli fell. 
[•It is in scribed *witli tlft words, “ 4 They m%y kill the body 
but not the soul" : so spoke on this spot Ulrich Zwingli, 
wbt> for truth and the freedom of the Christian ^Church 
died a hero’s death, Qet. • 

Zwingli’tf theological views aie cxpiesscd succinctly in the sixty- 
sovon theses published at Zurich in 1523, and at greater length in* 
the First Helvetic Confession, compiled in 1536 Ig a number of Ins 
disciples. 1 They contain the cleraHRa offjtefoimed as distmguhhod g 
from Lutheran doctrine. As opposed to Luther, Zwingli insisted 
more firmly on the supreme authority of Scripture, and broke 
more thoroughly and radically with the mediaeval chmeh. Luther 
was content Hith changes in one or two fundamental doctrines ; 
Zwingli aimed at a refonnation of government and discipline as 
well as of theology. Zwingli never faltered in his trust m the 
people, and was earnest to show that no class of men ought to no 
called spiritual simply because they were selected to pei foim certain 
¥ functions. He thoroughly believed rflso that it the duty of 
all in authority to sale in Cluist’s name and to obey His laws. 
He was led from these ^doas to think that there ^should be no 
government in the church separate from the civil government 
which ruled tlio commonwealth. All rules and regulations about 
the public worship, doctrines, and discipline of the church were 
made in Zwingli’s time, and with his consent, hy the couneil of 
Zurich, which was the supreme civil authority m the state. This 
■was the ground of his quarrel with the Swiss Anabaptists, for the 
main id^ in the minds of these greatly maligned men was the 
modem thought of a free church in a free state. all the 

Reformers, he was strictly Augustinian in theology, but lie dwelt 
chiefly on the positive side of predestination— -the election to san a- 
tion—and he insisted upon the salvation of infants and m the pious 
heathen. His most distinctive doctrine m perhaps Ins theory of 
the sacrament, which involved him and his followers m a ligand, 
^ on Luther’s part, au acrimonious dispute with the German * otest- 
H ants. His main idea was that the sacra ment of tie Lord s Supp er 

1 1 SohafT, Creeds of the Svangdicul Proliant Chwcfify p. 211. 
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was not the repetition of the sacrifice* of Christ, "but the faithful 
remembrance that that sacrifice had been made once for all ; and 
his deeper idea of faith, which included in the act of faith a real 
union and communion of the faithful soul with Christ, really pre- 
served what was also most valuable in^the distinctively Lutheran 
doctrine. His peculiar theological ^pinions were set aside in 
Switzerland for the somewhat profoupder views of Calvin. The 
publication of the Zurich Consensus (Consensus Tigurinus) in 1549 
marks tlie adherence of the Swiss to Calvinist theology. 

Zwingli’s most important writings are— Von Erfemen und Fryheit 
der Spysen (April 1522) ; De Canone Missse Epichiresis (September 
1523) ; Commeniarius da Vera et Falsa Jfcligione (1525)# Vom Touf \ 
wh% JViedertouf , und vom Kinder touf (1525) ; Fin Hare Unterrich - 
lung vom Kachtmal Christi (1526) ; De Frovidentia Dei (1530) ; and 
Christ km® Fidei Expositio (1531), 

For his theology, compare Seegwart, Ulrich Zwingli,'der Character scoter Thm- 
hgie> 1855 ; especially Hundeshagen, Beitrage zur KirclwnverfassningsgeschkhH 
*w. Klrchenpolitik , 1804 ; listed, Ulrich Zwingli, tin Martin Luther ebenbiirtiger 
Zeiujc cks emngdische*, Glcmbcns, 1883 ; and A. Baur, ZwinglVs Theologie, ihr 
JVerden uml Hit System , 1SS5. 

For ZwiU'di s life, compare Oswald Myconius, De EuldricM Zwinqlii Fortissimi 
Berois cQlMologiDoctmimi Vita et Obitu, 1532* Butlinger, J Reformattcmge-* 
siluchte, 183 8, Monlcofer, Ulrich Zwingli, 1S67 ; and Stahelln, Middreich Zwingli 
eformationswrk, 18S4- Stahelin is also the author of the remarkably 
good article on Zwingli m Her^g-Plitfs Real-EnfiyJcl, vol. xvii. ^ (T. M. L.) 

ZWOLLE, a fortified town of Holland, capital of the 
province of Overyssel, 55 miles by rail to the north-easi? of 
Utrecht, stands on the Zwarte. Water, a right-hand tributary 
of the Yssel, a* little above its junction with '’‘that river. 
On the side of the town next the railway station is the 
Sassen-poort, an old Gothic gateway of brick ; but the to.yrn^ 
has few other historical monuments of interest. TheJ^tie" 
Gothic church of Michael in the market plae^ybegun 
in 1406, contains a fine orsran and a richlv carvetd^hulnit. 


The town has a considerable trade *by water, and among 
its more important industries are .shipbuilding, cotton 
manufacture, dyeing and bleaching, tanning, rope-making, 
and salt-making. The population in 1887 was 25,005. 

Zwolle was first fortified in 1223 by the bishop of Utrecht. It 
afterward^ became a free imperial city and a member of the 
Hanseatic League, and first jowed the United Provinces in 1580. 
Three miles from*the town on a gentle eminence stands the monas- 
tery of the Aguetenberg, *here Thomas a Kernpis lived for the 
greater part of his life. •Terburg the painter was a native of Zwolle, 

ZYMOTIC DISEASES ferment), a term in 

medicine applied 15y some* authorities to the class of acute 
infectious maladies. As originally employed by Dr Farr 
of JSW British registrar-general’s department, the term in- 
cluded the diseases which were Epidemic, endemic?, and 
contagious, ' and owed # their origin to the presenee^of some 
morbific principle in* the system acting in a manner ana- 
logous to, although not identical with, the process of 
^ fermentation. A very large number of diseases were 
'* accordingly included under this designation. The term, 
howev^, has come to be restricted in medical nomen- 
clature to the chief feveTs sShd contagious diseases (<?,#., 
ftyf)feuS and typhoid fevers, smallpox, scarlet fever, measles, 
erysipelas? qjiolera, hSoping-cough, diphtheria, <fee,). Al- 
though the n£me is.held by not a few authorities to be 
objectionable on account*of the theory it suggests, it is 
stilfen^le use of in the registrar-general’s classification of 
diseased. 


msri) of vcjpume twenty-fototh. 




